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THE PRODUCTION OF IRON BY THE SIEMENS 
a PROCESS FROM MAGNETIC IRON 
Tue production of wrought iron and steel from ore direct, 
without the intervention of the blast furnace, is a subject 
constantly occupying the attention of many metallurgists, 
In the blast furnace two operations are accomplished. First, 
the removal of the solid impurities in the ore used, by 
fluxes, and in the form of . Secondly, the reduction 
of the oxide of iron it contains, by deoxidation, to the 
state of metallic iron. This combined operation with 
the common. ores is very efficiently done in the blast 
furnace, but the resulting pig iron is somewhat impure, 
containing always a ter or less percentage both of car- 
bon and silicon, For the production of wrought iron 
these substances have afterwards to be removed by the 
operation known as puddling, which consists of remelting 
the pig iron with fresh portions of oxide of iron, to oxidise 
and thus remove the carbon and silicon it contains. If, 
however, an ore of high mtage is taken, composed 
chiefly of oxide of iron, the production of metallic iron 
then consists alraost entirely in the second process effected 
in the blast furnace ; that is to say, the reduction of oxide 
of iron by deoxidation to metallic iron. This can be ac- 
complished at a low temperature—about 
800 Fah.—and a higher is only necessary 
afterwards to melt and agg the particles of 
metallic iron thus formed. 
The method of reduction wae epee in all direct 
processes is by the admixture of solid carbon, in the form 
of coal or charcoal, with the iron ore, both being brought 
into a fine state of division by grinding, in order to cause 
an intimate mixture of the particles, and thus facilitate 
the chemical action which takes place. Numerous pro- 
cesses and forms of apparatus have been p' 
this object, but the practical difficulties have been three- 
fold, First, the difficulty of bringing the heat to bear on 
a powder, which, owing to the interstices between the 


particles, is always an ney bad conductor of heat ; prod 


secondly, the prevention of the particles of iron once 
formed being again reoxidised ; and thirdly, the difficulty 
of getting rid of the solid impurities in the ore, which, 
when melted, form a highly acid slag, containing a very 
Spry of iron. 
of the earliest attempts at the uction of pure 
iron direct was by what is known as Blair’s process, modi- 
fications of which have formed the basis of many sub- 
sequent attempts in the same direction. This process 
consisted of heating together a mixture of iron ore and 
charcoal, both tinely powdered, in close retorts of peculiar 
construction. In this way the iron was reduced to a 
metallic state in the form o: gy iron, which was after- 
- wards agglomerated in a me my. | furnace. The process, 
however, was abandoned, owing chiefly to the difficulty of 
the ion of the tnt, which was either not 
sufficient to penetrate to the interior of the retort, or so 
great as to cause a partial melting of the mixture near the 
sides, which was afterwards removed with difficulty. It 
was found also that unless the iron ore used was nearly 
pure, besides being free from phosphorus and sulphur, 
the loss of iron in the slag in melting was very great, and 
the quality of the iron itself was defective, being generally 
what is known as red short. 

It occurred to Dr. Siemens that the chief difficulties in 
the direct process would be overcome by the use of a 
rotary furnace, which would accomplish the double object 
of thoroughly exposing the mixture of iron ore with coal 
or charcoal tothe ame heat by constantly turning itover, 
and also afterwards agglomerate the icles of metallic 
iron formed in the ep Bh 4 rolling them together 
whilst in a ME say half-mel state. In this way 
balls of metallic iron would be formed, in exactly 
the same way as the operation is done by hand in, 
an ordi puddling furnace. After many experi- 
ments this furnace, which has been previously noticed 
in our pages, has been brought to work practically on a 

e scale. The third difficulty, however, was still ex- 
perienced ; the necessity of having, if possible, a pure 
oxide of iron, which by reason of its containing no solid 
impurities would form no Ga Attention has latel 
been turned to the magnetic sand. deposits whic 
exist in some places on the sea coast in uantities, 
especially in Canada on the banks of the St. Lawrence, 
though generally on the upper portions of the river, so 
mixed with ordinary sand as to be with difficulty separated 
from it. Lower down the river, however, the deposits are 
more extensive and oe At Moisic, near the bay of 
Seven Islands, according to the Geological Report of 
Canada, there is a continuous broad belt of iron sand on 
the surface of the beach, some three miles long, and several 
feet deep, containing equal to 55 per cent. of metallic 
iron, with at the same§time a total absence of phosphorus 
and sulphur. 

The separation of these magnetic sands from all their 
impurities has been recently accomplished by a very 
ingenious. invention of Mr. Edison. This machine is 
simply a hopper, fixed at an elevation, and so arranged as 
to allow the magnetic sand it contains, previously dried to 
prevent any cohesion of the particles, to fall from a long 
narrow — at the bottom of it in a thin continuous 
stream. Electro magnets are placed at sgt angles to 
this ect the grains 
of magnetic iron when falling, without allowing them to 
come in contact with the magnets. The etic iron 
thus falls into a receptacle at one side, whilst the impuri- 
ties, consisting of sand, titaniferous iron, &c., fall in a 
direct line, and are thus separated. So complete is the 
arrangement that a single separator, requiring only a 
3-horse power engine to elevate to the hopper and drive 
the dynamo necessary to supply the magnetic current, will 
pass through 70 tons a day of sand, giving a product, 
when regan me magnetic sand is operated upon, contain- 
ing only about 2 per cent. of impurity. _ If passed through 


a second time, an almost pure magnetic oxide is the result 
—that is to say, an article containing 72 parts of metallic 


roposed to effect | sq 


iron, com 


with 28 parts of oxygen. Some of this 


oer ic iron ore, containing about 2 per cent, 
impurity, bas recently been worked in the Siemens 
rotary furnace, at the works of the Landore Siemens Steel 
Company, with the following results :—After a few trial 
charges, to ascertain the best mixture and most suitable 
temperature for working this material in the rotator, it 
appeared that a charge of 25 cwt. of magnetic iron sand, 
mixed with 6 cwt. of small coal, or charcoal, gave the best 


results. The whole time required for the operation, from 
first charging the furnace to withdrawal of the rough | 
uddied balls, was on an average 3 hours 45 minutes, | 
The yield, in the case of the small coal charges, was | 
about 18 cwt. of rough balls; in the case of charcoal | 
c somewhat less, or about 16cwt. The difference in 
weight may probably to some extent be accounted for by 
the impurities in the coal, and less perfect decomposition, 
with the charges made with charcoal. The 
charges usually came out in the form of six or 
seven balls, some of rs weighing over 3cwt. They 
were mostly at once thrown, whilst red-hot, into the 
Siemens-Martin steel furnaces, and used for making mild 
steel, for which purpose they were found to be very suit- 
able, and gave excellent results. One of the balis, how- 
ever, from a charge made with coal, was roughly hammered 
into a billet, which on analysis gave:—Metallic iron, 
96°95; slag, 3°04; phosphorus, ‘002 ; sulphur, ‘03; car- 
bonaceous matter, ‘17 ; manganese, trace. Probably the 
small quantity of phosphorus and sulphur contained in 
this sample was combined with the slag, and would 
be got rid of by reworking the billet in the usual manner. 
One of the billets from a charge made with charcoal was 
afterwards reheated, and simply rolled into a finished bar, 
without piling and reheating again as usually done. The 
bar thus obtained was of very fine nope, Sg iron. Upon 
testing, the tensile strain was found to be 21°5 tons per 
uare inch, with 23 per cent. of elongation. 
From these statistics it would appear that when working 
upon pure magnetic iron sand, each of Dr. Siemen’s 
rotary furnaces would produce six charges daily, with a 
uce of five tons per day of rough puddled bars, or say 
about thirty tons per week of shingled blooms. The fuel 
used in the gas generator for heating the furnace comes to 
as nearly as possible one ton of coal per ton of puddled 
balls made ; and the wages, when working the rotators in 
ge with proper mechanical elevators for charging, would 
about six shillings per ton of rough puddled balls pro- 
duced. It seems probable, from these experiments, that 
the manufacture of fine qualities of iron and steel will 
before long be carried out on a large scale in the Siemens 
rotator, and that pure magnetic iron sand will considerably 
assist in its economical production. The reduction of 
magnetic oxide of iron to metallic iron is accomplished 
more easily, and at a lower temperature than sesquioxide 
of iron. Owing also to the fact of the magnetic oxide 
containing less oxygen than the sesquioxide, it requires 
less coal or charcoal in the process of reduction to metallic 
iron, 


THE ENGINEERING AND METAL TRADES 
EXHIBITION. 


No. L. 

Tus Exhibition opened to the public on Thursday. We 
have referred to its general character elsewhere. Amongst 
the principal exhibitors are the firm of Sir Joseph Whit- 
worth and Co., Limited, who show a great number of 
objects made of fluid-pressed steel, afterwards forged to 
the required shape by hydraulic pressure. Among them 
is a hollow propeller shaft, 55ft. long, weighing 154 tons, 
which is stated to be 28 per cent. lighter and 30 per cent. 
stronger than it would be if made of solid wrought iron. 
This is a fine piece of work, but we question the advisa- 
bility of making a screw shaft of such great length, not 
only on account of the difficulty in handling it, but on 
account of the great cost of renewal com with what 
it would be if two or three separate lengths were used 
instead. It is well known that Sir Joseph Whitworth and 


Co. have given great attention to the production of hollow 


di are again present, this time with a novelty in the 
a large ringle-ront marine boiler—one of eight 
being made for the Royal Mail steamship Moselle—which 
is fitted up inside as a miniature boudoir, and lighted with 
incandescent lamps supplied with electricity from bat- 
teries, This boiler has two mild steel Fox's patent cor- 
rugated furnace fiues, 3ft. 74in. diameter, the corrugations 
being rolled at one heat in Fox’s cree mill. The 
end plates are each in three pieces jin. thick, and flanged 
round the outside to a depth of 8}in., for the attachment 
to shell plates. The holes in the bottom front plates, 
into which the corrugated flues are fitted, are flanged toa 
depth of 3fin. Reversed flanged plates, with short return 
tubes, are attached to the back end of the flues. A second 
plate flanged all round forms the back of the fire-box or 
combustion chamber, and this is curved to meet the 
top flange of tube pate, thus avoiding a seam of rivets 
in the crown of the combustion chamber, ard by its 
form offering ter resistance to collapsing. The 
shell is made of mild steel plates +in. thick, in three 
rings, each of three plates. The whole of the material is 
Leeds Forge “ Special” mild steel, and the workmanship is 
excellent throughout. Fox’s patent corrugated flues are 
shown in great variety of form, but are so well known and 
so widely used as to need no further comment. As an in- 
stance of their comparative safety when overheated from 
shortness of water, a furnace cut from one of the boilers of 


the Assyrian Monarch is exhibited. In this case the fur-~ 


nace became red hot and gradually came down in two 
pockets, drawing out the corrugations until the plate was 
straight. It then quietly tore open and relieved the boiler 
without injury to anyone. A case of samples of Leeds 
Forge “ Special” mild steel for boilers and “ Special” steel 
for Rasiainas is interesting. These plates have been care- 
fully tested, and show a resistance of about 24 tons per 

uare inch for the last-named quality, with an elongation 
of from 3in. to 3fin. in py oe of 10in. There are six 
samples cut from the welded portion of six different fur- 
naces, three having been welded by Fox’s machine heated 
by ordinary coal gas, and three in the usual way in acoke 
fire ; the former on being tested were found to have a 
resistance within 6 per cent. of that of the original plate, 
while in the latter the strength was only 35 per cent. 

Messrs. John Fowler ‘and Co., of Leeds, show samples 
of Greig’s patent portable railway, which is extensively 
used both in this country and abroad for a “~~ variety of 
purposes in which a permanent way would be inadmis- 
sible. In this railway the rails are rigidly secured to 
metallic sleepers, the jointing being effected by steel chairs 
rivetted to the sleepers “a by clutch bolts of iar 
form, so avoiding the drilling and ching of the rails 
and the use of loose fish-plates and bolts. In this way 
accuracy of gauge is ensured at all points without adjust- 
ment, and this accuracy is maintained so long as the line 
remains in use, while great facilities are afforded for expe- 
ditiously laying the line without having to rely on skilled 
labour. The system may be advantageously applied for 
clearing hay in irrigated meadows, thus preventing the 
destructive action of the wheels of heavily-loaded carts, 
and it is éxtensively used by planters in cotton and sugar 
plantations, in diamond fields, and in mining districts and 
collieries, where its portability and easy adaptation to every: 
description of traffic has been much appreciated. i 
wagons have been a for use with thisrailway, for con- 
veying sugar-cane, Indian wheat, cotton, and other similar 
crops, to the mill; and various forms of these are exhibited. 
Some of the wagons are almost entirely composed of iron 
and steel, combining lightness and strength, and these may 
be used for carrying materials which are destructive to 
timber. There is a portable turntable, 3ft. 6in. dia- 
meter, and a narrow-gauge second-class car 
to carry ten persons, on four wheels, with a driver's 
form at each end, which is intended for the use of colonists, 
planters, and employers, for providing easy means of 
communication between villages and outlying stations in 
a colony, or for facilitating the carrying on of industrial 
operations. 

Messrs, W. B. Dick and Co., of Leadenhall-street, ex- 
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MORTON'S VALVE GEAR. 


shafts, a form of which they are strong advocates, and for 
which they claim considerable advantage, inasmuch as it 
enables the forging to be more thoroughly done, gives 
more elasticity, and is more trustworthy when subjected to 
sudden stresses, The same principle is applied to crank 
shafts, a large example of which is shown, the crank pin 

rtion being hollow, as well as the main body of the shaft. 

luid-p steel has also been recently introduced for 
the liners of large marine engine cylinders, a hoop being 
first made, and then enlarged to the required size by 
forging. A cylinder liner, 8lin. diameter and 59in. long, 
reo this manner, is exhibited. There is also a steel 
air vessel 14in, diameter, as used by the Government for 
storing the compressed air for the Whitehead torpedoes, 
a number of various pieces of guns and projectiles, and 
a large assortment of surface plates and standard gauges 
and measures, for which the firm is so famous. 


The Leeds Forge —— who at all recent exhibi- 
tions have been conspicuous for their large and interesting 


hibitalocomotive for the 2ft. 6in. gauge, intended for Burmah, 
This — has 6in. cylinders, 12in. stroke, and a saddle 
tank. It has four coupled wheels and a pair of trailing 
wheels, It weighs empty 54 tons. The most noteworthy 
feature about it is the oo gear, which we illustrate. It 
will be seen that it closely resembles Joy’s, a swinging link 
taking the place of the curved incline. It ‘ooubl bs vi 
difficult to make the action of this gear intelligible by a 
description. The radiating crank P is fitted into a pro- 
jection on the connecting rod at a point about two-thirds 
from the ead centre, and the movable point A is 
actuated by an overhung crank, E, on the main crank pin 
of the engine. The quadrant I forms part of the slide 
valve rod Q, the link or links C vibrating from a fixed 
centre, and as the die is raised or lowered in the quadrant 
the engine goes forward or backward. Messrs. Dick exhibit 
a large sectional working model, which illustrates the 
action of the gear very clearly. 

New designs of vertical and horizontal steam engines are 
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shown by Mr. A. W. Harrison, of Abergavenny. These 
engines have cylinders oscillating on trunnions, and the 
piston-rod being connected directly on to the crank, com- 


tness is secured, and the connecting-rod with its cross-+ 


ead and motion bars dispensed with. The slide valve 
works in the same manner as in an ordinary engine, but 
instead of being enclosed in a chest it slides between the 
cylinder and steam chest, and can be seen at work, the 
advantage claimed being the reduction of a considerable 
amount of friction by lessening the area upon which the 
steam pressure acts. Another feature is the arrangement 
by which the valve can be taken out for examination or 
repairs by merely slackening one nut about a turn, instead 
of having to break joint and take off a cover. The engines 
are made in all forms—vertical and horizontal, fixed on 
boilers, and separate—and are stated have given great 
satisfaction. We hope to illustrate a launch engine on this 
principle shortly. 

Messrs. Joseph Wright and Co., Tipton, show the 
Berryman feed-water heater and the Berryman con- 
denser. Though no doubt familiar to most of our readers, 
we illustrate the feed-water heater below, the en- 
graving showing one of a set supplied to the Monkbridge 
HCT waTER OUTLET 
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BERRYMAN’S HEATER. 


Iron Company. In this case Messrs. Wright guaranteed 
a saving of 5000 tons of coal per annum, a result which 
was found to be fully realised after nine months’ working. 
The new patent syphon bottom, in conjunction with other 
improvements, is a great addition to former patents. 
Among other advantages it improves the appearance of 
the heater, and saves a costly foundation, and no pipes are 
required beneath the floor level for carrying off the 
condensed steam water. 

Messrs. James Gibbs and Co., London, in addition to 
their specialities in gun-metal engine and boiler fittings, 
show two new and useful tools, viz., Wicksteed’s eine 
boring machine and Wicksteed’s tube stretcher. The 


1D 
WICKSTEED’S BORING MACHINE, 


former tool has been designed for re-boring out the 
cylinders of engines in their places, in order to avoid the 
trouble and expense of removal to an engineer’s shop, 
and as will be seen from the illustration, the principal 
feature about it is the method of attachment, which is so 
arranged as to suit different sizes of cylinders without 
any special preparation. As this tool can be applied in 
less time than it would take to set the wake ina 
lathe, it should meet with a good reception at the hands 
of engineering firms who make a speciality of repairi 

work, and should also prove of service to other mn a 
steam engines who, owing to the trouble of having the 
cylinders bored out in place, often prefer to incur the loss 


of fuel resulting from the waste of steam ina worn cylinder | 
rather than the loss of time and expense attendant in taking | 
it off and sending to the works to be re-bored. The tube | 
stretching apparatus consists of a screw, which is put | 
through the tube to be stretched and attached to each 
end by malleable iron clasps, which hold the tube abso- 


and heated, the screw being turned until the required | 
length is obtained. The tube is stretched without injury. 

and it is done in a quarter the time required by the old | 
method, without any hammering. 


4 
ae 
4 
4 
4 


Messrs. Lewis Olrick and Co., Leadenhall-street, E.C., | 
exhibit several of Mather and Platt’s specialities, such as | 
small engines, pistons, and boring tools, all of which are | 
well known and need no description. They also have one of 
the latest improved Blake’s crushers, in which all tensile | 
strains are taken on wrought iron and steel instead of 
cast iron. A view of this machine is 
given below, and the construction will be readily | 
understood. The movable jaw is suspended in a three- 
sided framework of cast iron with a broad base, forming 
the front of the machine in which the material is 
crushed. e back piece or toggle block is also of cast 
iron, and is connected by two strong wrought iron or steel 
tie-bolts to the part in front, the tie-bolts also serving as 
regulators to adjust the jaw opening according as the 
material is required to be crushed coarse or fine. The 
front and rear castings are supported on timbers, to the 


BLAKE'S CRUSHER. 


underside of which are bolted the boxes carrying the main 
excentric shaft. This breaker can be run at a higher rate 


and will consequently do a 
Messrs, Olrick show a Field boiler of 25-horse power— 
one of three built for the Edison Electric Light Company. 
We illustrate this in section in next column, and it will be 
seen that instead of the products of combustion escaping 


direct to the chimney through an uptake above the fire- 


lutely tight without injury. It is then put into the fire | 


HOLDEN AND BROOK’S BOILER DRILLING 


of speed than the old form of crusher with cast iron frames, | 
ter amount of work. | 


box, they are turned down over the top of a plate placed 
in the fire-box and delivered into a flue at ground level. 
During a two days’ trial with a boiler of this construction an 
average evaporation of 10°93 lb. of water fromand at 212deg. 
Fah. was, we are told, obtained per pound of coal, with ordi- 


nary stoking. 

An ingeniously simple form of boiler shell drillin 
machine is exhibited by Messrs. Holden and Brooke, o 
Salford, Manchester, and is illustrated by the annexed 


engraving, as made under Mr. Borland’s patent. Hitherto 


' machines for the purpose have been rather costly, but that 


we illustrate has been de- 
signed to work inside a 
boiler shell and to drill 
the two holes at the oppo- 
site ends of a diameter at 
the same time, and thus 
uires no heavy framing, 
the boiler forming the 
abutment to drill against. 
The two drill spindles ro- 
tate in opposite direc- 
tions, in order that drills 
und the same way will 
ofor either spindle, The 
machine is driven by 
means of a rope running 
overhead with slack or 
compensating weight and 
slide, so that the machine 
remains in any position in 
which it is placed. e 
machine is simply sus- 
pended by the driving 
rope, and one rope from 
the driver spindle passes 
round and drives the two 
drill pulleys. The tight- 
ness of this rope may 
be either that due to the 
weight of the lower part 
of the machine, or some 
pull may be put upon it 
and maintained by the 
vertical rods which carry 
the countershaft bearin, 
There is no gearing in the 
machine except the worm 
and worm wheel for giving 
the automatic feed. The 
worm is easily thrown out 
of gear so that feeding 
may be done by hand. The 
machine can be stop 
without arresting the mo- 
tion of the driving rope, 
and as the weight of the 
machine is balanced by 
the weight attached to 
the compensensating slide 
pulley bearing overbead, 
no special appliance is re- 
quired for raising or lower- 
ing the ine, 

A numberof Portland patent rotary steam engines, ae 
and blowers, are shown by Messrs. Goldschmidt, 0, 
and Co., of Manchester, who claim*that they have now 
overcome all the difficulties experienced by previous 
inventors in this direction. The principle and general 
design is precisely the same in both engines, pumps, and 
blowers, and will be readily understood by reference 


MACHINE, 


to the illustration of the patent direct-acting steam 
/steam pump which we give on 3. The 
—, consist of semicircular revolving vanes of a 
orm which can be readily turned and shaped by 
machinery, so as to insure a good fit in the cylinder. 
There is no packing of any kind, except at the ends against 
| the cylinder covers, where there are small metal strips a 
Bi steel springs, and the only leakage that can take 
| place is between the cylindrical centre boss of one revolver 
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and the periphery of the other ; but as both are circular and : 


ROTARY STEAM PUMP AND ENGINE thy are celia Ge 


MESS HMIDT, HAHLO INEERS in ordi steam engines. The steam may act during the 
j whole or be cut off and allowed to expand. 
a One of the chief advantages claimed by the inventors is an 

= — ment for automaticall what they 


call. the 
call the axial e, which, it is stated, acts very pre- 


ere. in ordinary rotary engines and pumps, by causing 


ction and great wear and tear. This is accomp! 


ed by 


| 


FIC.I. | 


providing the bogey! covers with balancing cylinders to 

receive the ends of the pistons, which are elongated for 

this purpose and truly turned. Small channels are formed 

to connect the delivery end of the pumps, or the steam inlet 

of the engines, with the balancing cylinders, and similar : 
channels are provided to connect the suction of the pumps or ¢ 
the exhaust of the engines. The pressure thus admitted to ae 


KIRKALDY'S CONDENSER--Fig : 
the balancing cylinders acts on the pistons in the yaa 
direction to that in the working cylinder, and the re- ' 
spective areas are adjusted in such a manner as to balance 
the thrust on the shaft. All the bushes are of phosphor d 
bronze, the shafts of steel, and the pinions of case-hardened So 
wrought iron ; and we are informed that highlysatisfactory 
results are being obtained with both engines and pumps, 
the efficiency of each being considerably above that 
previously given in similar machinery. 

The sectional engravings given herewith illustrate the 
construction of the “compactum” condenser or still for 
producing drinking-water from sea-water, made by Mr. 
J. Kirkaldy, West India Dock-road, London. Our on 
engraving shows the four-cylinder condenser, but it is qh 
made with either one, two, or four cylinders, Fig. 1 is 
an elevation partly sectional, and Fig. 2 a plan also ae in 
section. Steam to be condensed enters the coils, at A 
becoming condensed passes to the bottom, and thence : 
through the filter material B at the bottom, from whence a 
it passes away at E. The cold water enters at C, and té 
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passes away at D. At a recent trial of the still or 
condenser of the small size we found that with the cooling 
water at 63 deg. Fah., and ata = 
a ing to a pressure of 451lb. per square inch in the 
boi es Se 41 at the site of the still, namely, 
2882 deg. Fah., this little thing condensed 10 lb. of 
steam in thirty-eight seconds, or at the rate of about 
10 gallons in a little over six minutes. The cooling 
water was admitted by a pipe l‘din. diameter, and 
it at a temperature of 92 deg. Fah. The 
quantity of cooling water was not measured, but 
as the total heat of steam at 41 ]b. is 1169 from water 
at 32, or 1138 above 63 Fah, the quantity of water 
required at this temperature to condense the above 
quantity of steam will be pee x= 39241b. It is, per- 
haps, not a matter of any importance what the quantity of 
cooling water used, as there is always enter of this at 
sea, but the above may be taken as a good result. The 
efficiency of the condenser is no doubt due to the complete 
way in which the cooling water is split up and not being 
allowed to pass away through any part in a large column, 
and also to the corrugated form of the pipe through which 
the steam is conveyed—a form which has been specially 
made so as to present a good deal of surface, and to cause 
the steam to pass through a passage which has very 
narrow corners which present large surface to small contents. 
Pipes of different kinds were tried, and the corrugated 
pipe fitted in the same condenser to compare with round 
pipe of the sections here shown 
made such a difference that 
the given quantity of steam 
was condensed in twenty-five 
seconds and thirty-fiveseconds 
respectively. The one-cylin- 
der condenser is .29in. in 
height, 5°5 square over the 

weighs 80 Ib., and condenses the quantity we 
have given. The four-cylinder condenser is of the same 
height, and is but 10% square inches over all in plan, 
the steam and cooling-water inlets being respectively 
15in. and 3in., the weight being 300Ib., and its capacity 
5500 gallons per day. 

It will be noticed that the condenser is very small 
for the quantity of work it will do. It is so constructed 
that whether of the small cylinder size or with four 
cylinders, the coils may be easily replaced if necessary, 
or the place of one may be stopped by a blank nut, and 
the rest of the condenser worked as before. As com 
with the s usually occupied by stills which will con- 
dense the above-mentioned quantity per day, that occupied 
by the one we illustrate is snc 4 ag small. 

A large array of engineers’ tools, lubricators, and sundries 
is exhibited by the Machinery and Hardware Company, 
Limited, of Queen Victoria-street, E.C. All the lathes 
have gap beds and are ye for surfacing or screw- 
cutting and with back shaft. The spindles are of steel, and 
are made with conical or parallel necks as desired. The 
saddles have the usual ahope hand traverse, and can also 
be traversed by the shaft when not being used for 
screw-cutting ; so that a ape deal of wear on the screw 
can be avoided. The lathes are also fitted with reversing 
motion for cutting right or left-hand threads. The drilling 
machines are of various sorts and sizes, from a pillar ma- 
chine with double gear toa small hand driller to admit 
12}in. diameter. Lucop and Cook’s patent centrifugal 
pulveriser is also shown by the same firm, and is claimed 
to be the most economical and effective machine for 
reducing all kinds of hard material to an impalpable 
powder. The mill consists of a slightly elliptical iron 
casing fixed on a foundation plate. A shaft runs a little 
below the centre of the casing and has keyed upon it two 
arms ing at their extremities chilled iron rollers free 
to revolve. Slots in the arms admit of the rollers moving 
away more or less from the central shaft towards the 
casing, and when the shaft is rotated at from 250 to 300 
revolutions per minute the rollers fiy out by centrifugal 
action and crush and pulverise any material that may be 
between them and the interior of the case. The power 
required to drive the apparatus is said to be remarkably 


An improved Woolnough and Dehne’s patent moulding 
machine is exhibited by Messrs. onions and Co., 
Banbury. This machine consists of two vertical columns 
— on a bed-plate, the distance between them being 
. capable of adjustment, according to the size of the 

pattern, Within the columns are two spindles, 
capable of vertical movement up and down by means 
of a hand lever, bearings being provided at their 
upper extremities for receiving the trunnions of the 
pattern plate. Below is a table on rollers. The action is 
as follows :—The bottom box is first fixed to the plate, and 
the sand rammed up; the whole is then turned completely 
round in the trunnions, and the box lowered till it rests 
upon the table. The plate is then unfastened, and being 
fixed in its bearings by set screws, is gently raised up b 
the hand lever, and the pattern withdrawn from the san 
The bottom box is now ready, and the top is prepared in 
the same manner, the po being taken 
rom the other side of the plate. The advantages of this 
machine over other methods of moulding are that the 
most accurate castings can be taken from the pattern, and 
a perfectly smooth surface obtained, while the lift is so 
steady and true that little or no taper is required on the 


pattern. 

The Saville-street Foundry and Engineering Company, 
Limited, Sheffield, show a number of Baker's patent 
blowers, exhausters, and pumps, of which they are the 
sole makers in this country, and which are too well known 
to require detailed description. The same firm has also a 
good assortment of crucible steel castings for marine and 
other purposes, such as they regularly turn out. 

A large number of Manchester and other pum 
exhibited by Messrs. Frank Pearn and Co., * ester, 
who also show Robinson’s hot-air engine. The chief 
novelty is a vertical direct-acting ballast pump, which, 


are 


together with the hot-air engine, we hope to illustrate at 
a future time, and we will content ourselves with merely 
saying at present that Messrs. Pearn’s character for neat 
design and workmanship is at least fully sustained. 
Messrs. W. and J. Player, of Birmingham, exhibit 
several forging and planishing hammers, some of which 
were described in THE Encingrer of May 12th, 1882. A 
bench-planishing machine for electro-plate manufacturers, 
coppersmiths, tin-plate workers, and others not requiring 
so heavy a hammer as has generally been made, is illus- 
trated below. It is an extremely handy tool, and can 
be readily fixed on a bench or bolted to a wall. The 


PLAYER PLANISHER. 


inciple is the same as that of the larger hammers, 
og being capable of variation from what is required 


to planish metal fin. thick, to an extremely light tap for | 8¢q 


polishing, and light or heavy blows are given at the same 
speed, which, the makers state, is not accomplished b 
any other machine. It is driven by a belt pulley, whi 
causes the driving disc with its trunnion to revolve, so 
imparting a rocking motion to the lever which carries the 
hammer head or tup. The lever fulcrum is carried in a 
slot on the frame, and is capable 
of movement either towards the 
hammer head, or away from it, 
so increasing or diminishing the 
length of stroke, and conse- 
quently the intensity of the 
blow. The hammer head is a 
hollow cylinder, closed at both 
ends, with a slot in front for 
the admission of air and clear- 
ance of pin. Inside this is an 
air-tight pl r or piston, 
which, being fixed to the end of 
the rocking lever, compresses 
the. air admitted through the 
slot in front of the head at 
each ‘up and down stroke, thus 
forming a cushion, which takes away all liability to 
jar. The hammer is arranged to run at 300 blows a 
minute, and can be started and stopped instantly. We 
also illustrate a lever feed bench drilling machine by the 
same makers. 

Messrs. Davis and Co., Limited, Commercial-road, E., 
exhibit a number of steam and hand-steering apparatus, 
The most conspicuous of these is a combined steam and 
hand gear, suitable for a vessel of 2800 tons, and of a 
type which is being supplied to Sir W. G. Armstrong, 
Mitchell, and Co., of Newcastle, and others. The steam 
cylinders drive a short crank shaft, which is connected 
by worm gear to the barrel on which the rudder chains 
are wound. The steam, on its way to the valve chests 
of the two cylinders, passes through a valve, by which the 
direction of the steam and exhaust can be reversed. 
The spindle of this valve is coupled to a shaft provided 
with a hand wheel, the end of the shaft having a screw 
formed on it working in a nut, carrying at one end a worm 
wheel ing into a worm on the crank shaft. Su 

ing the engine to be stationary, the rotation of the 
— wheel will shift the reversing valve, and so start 
the engine; but the moment the drum revolves, the nut 
working on the screw brings the valve back to the 
neutral position, and so cuts off the admission of steam. 
The gear thus follows the motion of the hand wheel. - 

Messrs. Thomas Robinson and Co., Limited, Rochdale, 
show one of their improved combined vertical engines 
with boiler, designed specially for saw mills where small 
power is required. The frame is in one strong casting, 
supported independently of the boiler, and the cylinder 
area and boiler capacity are very large for their nominal 
powers. The same firm exhibit several of their wood- 
working machines, among which we may specially mention 
a combined hand at power feed planing machine 
adapted for planing panels, scantling, &.; a patent 
continuous feed saw bench which can be used either 
for deep or flat cutting, and in which the timber 
to be cut is fed by means of a fluted roller carried 
at the end of a radial arm swinging on a pillar bracket in 
front of the machine and capable of movement to and from 
the saw, so that the roller can be adjusted to suit the 
various diameters; and an improved universal wood- 
worker, suitable for joiners, pattern or cabinet-makers, for 
planing, jointing, and tracing up short lengths of timber ; 
also for morticing, boring, sawing, tongueing, ving, 
and rebating. For peaing and jointing, the timber is fed 
over the cutter-block by hand, the front and back tables 
above the cutter being adjustable, so that as they are raised 
and lowered they approach or recede from the cutter to 
keep the opening as narrow as possible. There is also an 
improved moulding, shaping, and recessing machine for 
working all kinds of mouldings, such as are found in orna- 
mental panels, and for shaping small patterns, &c, 

One of the greatest in is set of 
hydraulic punching and rivetting plant, by Messrs. Higgin- 
and Liverpool, which has quite recentl 
brought out. The principle can be applied to any hydraulic 
machine tool, in which the a is only required at 
intervals for a short period of time, such, for instance, as 
is the case in punching, shearing, bending, and rivetting, 
and it is carried out in the following manner. The ma- 
chines are of the usual construction so far as the frami 


BENCH DRILL. 


and presses are concerned, and are connected upto one line of 
piping coming from and returning to a set of pumps 
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driven by a belt in the ordinary way, and provided with a 
fly-wh At each machine is a valve by which the water 
from the pump can either be permitted to circulate through 
the line of main pipes, as it does when the tool is not in 
operation, or else it can be diverted to the top or bottom 
of the hydraulic piston according as the ram is required to 
travel out or in, a communication being opened at the 
same time between the other side of the piston and 
the return pipe, so as to allow the water to escape. The 
action is as follows :—The pump is kept continuously run- 
ning and forces a stream of water through the main pipe, 
t the machines, and back to the suction tank. Assoon, 
owever, as the attendant operates one of the valves and 
diverts the water from the main to one or other side of the 
piston, a resistance is set up to the flow of the current, the 
speed is somewhat retarded, and the momentum of the fly- 
wheel called into play, so producing a pressure which 
reaches its maximum when the tone is being punched or 
sheared, or the rivet headed, and which is only equal in 
intensity to the resistance at the time. It will thus be 
seen that beyond the running of the pumps against the 
slight pressure necessary to force the water through the 
main no power is taken up except when useful work is 
being performed, and then only in proportion to the result 
obtained. Of course the mere utilisation of momentum 
for giving the blow in machine rivetting is not a new idea. 
It is carried out in Tweddell’s plant, where by having an 
accumulator with a v long stroke, the velocity 
uired in the descent through the first part of the 
stroke, when the resistance at the machine is small, 
is taken advan of to increase the pressure con- 
siderably above that given by the weights just at the 
time the test work is being done; and in McColl’s 
rivetter, where a fly-wheel at each machine is called upon 
to do the work through the medium of gearing. But the 
beauty of Higginson’s plan is that he does away with the 
accumulator, and has only one fly-wheel at the pumps for 
working a whole plant of machines, so obtaining the ad- 
vantage of extreme simplicity and lowness in first cost, as 
well as a considerable saving in power compared with what 
is required when an accumulator with constant resistance 
is used. It is stated that two or three machines can be 
used simultaneously, and overflow or safety valves are 
fitted to each, so that different pressures may be used in 
each piston, according to the work to be done. 

A very efficient lubricator for engine cylinders is shown 
by Messrs. Boult Brothers, King William-street, E.C. Itis on 
the “sight feed” principle, and as the oil goes up through 
the water in a gauge glass, a drop at a time, the engineer 
can find out the number of drops per minute required by 
his engine, and keep the oil flowing at the required rate. 
There is also an automatic arrangement for starting and 
stopping the feed of oil simultaneously with the engine, so 
as to avoid all loss when the machinery is at rest. 

A large Lancashire boiler, 27ft. long,and 7ft.6in. diameter, 
is exhibited by Messrs. J. Hopkinson and Co., Hudders- 
field. It is fitted with corrugated flues, 3ft. diameter, 
crossed by cone tubes, and has one Hopkinson patent com- 
pound safety valve for high steam and low water, and one 
patent saatibees valve for high steam only, as well as the 
usual gauge and water fittings. 

The Kirkstall Forge Company, in addition to a display 
of rolled shafting and spindles, exhibits a collection of 
Butler’s patent frictional couplings, and an arrangement of 
2in. shafts connected with them, and having at the ends 
weighted levers, throwing a torsional stress of twelve tons 
upon either end of the coupling, to show how this can be 
met by friction alone without the assistance of keys in the 
couplings. 

In the gallery are a number of drawings, patterns, and 
models made by the students at the Crystal Palace school, 
many of which, especially the drawings, show a very fair 
acquaintance with the subjects; indeed, some of the 
bridge drawings are exceedingly well done. We cannot, 
however, s in such flattering terms of the models, 
which, for the most part, are ill-designed and clumsy. It 
seems a pity to have permitted the students to turn out 
such a hideous steam engine as that exhibited, for there is 
scarcely a single part that would pass muster even in a 
little country engineering shop, much less in one of our 
large factories, where carefulness of design and detail is 
considered vw be the first essential in making good work. 


LETTERS TO THE EDITOR. 


OLD AND NEW ATLANTIC STEAMERS, 


S1r,—In the article under the above heading in your last issue 
you draw a comparison between the performances of the Alaska 
and Britannic on the last outward voyages of the two ships, very 
much in favour of the latter, and from the results obtained deduce 
that a very extraordinary increase in her speed would be obtained 
7 a moderate increase of power, a conclusion mainly ascribed to 
the — of the Britannic’s model over that of her great 
competitor. I think exception can be taken both to your premises 
and deductions. 

First, you have under-estimated by at least 400 the Britannic’s 
indicated horse-power. Mr. F. C. Marshall in the table No. 1 
attached to his paper read before the Institution of Mechanical 
Engineers, at Newcastle, in 1881; Mr. Maginnis—at that time on 
the White Star Engineering Staff—in a paper read before the 
Liverpool Engineering Society a few years ago; and Messrs, Ismay, 
Imrie, and Co. in the information supplied with the model of this 
ship exhibited last year at the Shipwrights’ Company’s Exhibi- 
tion, all unite in calling her 4900 indicated horse-power, and on 
this particular voyage there was every reason for driving the 
ship as hard as she would go, for not only was she sailing neck 
and neck with the fastest vessel in the trade, but, having 

tt back with a flaw in her shaft, she was leaving again nine days 

te, and had the time to make up as best she could. Now, as toa 
proportionate increase of power, you say if the Britannic’s horse- 
power were increased one-third she would steam seventeen knots ; 
that is, a 5004 ton ship would be propelled seventeen knots with 
6530 indicated horse-power—not such a very extraordinary - 
formence after all. The Fulda, 2 new North German Lloyd 
steamer, on her passage went from the Clyde to Bremerhaven last 
with an indicated 
horse-power of 6200, and the Arizona hi has done the same 
speed on 60005 but neither of these ships has ever been able to 
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maintain their speed over the whole of an Atlantic run, and I fail 
to see why the Britannic should be so specially favoured that she 
alone of all the vessels in the trade is to be credited with the 
ability to maintain her measured mile speed under all conditions 
of ocean navigation. The Britannic has the same proportion of 
breadth to length and depth as the Alaska, and the proportion of 
or tonnage is about the same also, so it is hard to see where the 
tter model comes in; and, on the other hand, it is the 
opinion of all modern naval architects that any increase 
in the speed of the Atlantic passage must be accompanied 
by a large increase in the tonnage of the vessel. Again, 
ou state that by increasing this ship’s horse-power by two- 
hirds, 7500-indicated horse power by your calculation, 8160 by mine, 
she would, according to Mr. Froude, travel 3'4 knots per hour faster, 
and make the passage in six days five hours, steaming 18°6 knots. She 
might attain that speed on the measured mile, but it is doubtful. 


The Stirling Castle, with a displacement of 8000 tons, steamed 18°4 | fish 


on the mile, with 8237 indicated horse-power, and the Britannic, 
according to your argument, with a displacement of 8500 could 
travel 18°6 at sea, with 8160 indicated horse-power. Not long ago 
you said that Mr. Biles knew as much about a ship as any man 
and Mr, Biles says a ship of eight and a-half beams to length, an 

een. fine ends—in fact, such a ship as the Stirling 
Castle—can be driven at a high eos with proportionately less 
power than a ship of ten beams to length, like the Britannic; and 
now you turn round and gem that according to Mr. Froude this 
latter ship could easily made to leave all her competitors 
nowhere. If this theory of increasing a ship’s speed 3°4 knots by 
an increase of two-thirds of her power, and 1°5 knots by an increase 
of one-third, is applicable to one ship it is evidently applicable to 
another. Let us apply it to the Arizona’s 5 » 17 knots on 
measured mile, indicated horse-power 6000, which increased by two- 
thirds becomes 10,000, and the speed 20°4 knots; again increase this 
last by one-third, and we have indicated horse-power 13,300, speed 
of ship 22 knots. I think that this is about your argument, and 
ed Mr. Pearce is building a ship—the Oregon—2200 tons bigger 
han the Arizona, and fitting her with engines of 13,500 indicated 
horse-power, in the hope of beating the Alaska by half a knot 
per hour, when, according to your theory and figures, he could 
easily beat her by six knots by simply putting these 13,500-horse 
power engines into a similar ship to the Arizona, which, I think, 
reaches the reductio ad absurdum, It is no easy matter to get a 
deck crew for the Alaska in the winter, but it would take a power- 
ful imagination to picture the state of affairs on board the 
Britannic while making a passage of six days five hours regs: the 
equinoctials, or in the sort of weather we enjoyed in the North 
Atlantic during the major portion of last winter. 

May I be permitted to intrude a little further on your space to 
offer a very few remarks anent your criticism of Mr. Seaton’s new 
book. You quote his formula for finding the effective horse-power 
of a pair of compound engines, and after expressing a doubt as to 
its successful applicability, give an example to prove your argu- 
ment, I have tried the formula myself on several engines with 
whose performances I am familiar, and find it very fairly accurate ; 
and as to the example you give, no modern engine builder would 
entertain for one moment the notion of constructing a pair of 
one with 40in. and 80in. cylinders, 48in, stroke, to work at 
80 lb. pressure with 60 revolutions. We have plenty of 42in. and 
80in. with 48in. stroke; for example, Mr. Wigham Richardson’s 
Ville d’Oran, which, with 75lb. steam and 69 revolutions, indi- 
cated 1881-horse power. Apply a correction for the increased s 
and another for the red pressure, and then see how the formula 
acts. Mr. Pearce has made engines lately for the Chilae and 
B meester den Fex, with cylinders 42in. and 80in., and 48in. 
stroke, working at 100 1b. pressure, and the Barrow Company for a 
cattle boat, the same cylinders and 80 1b. pressure; but in every 
case the revolutions are far in excess of 60, so your case is purely 
hypothetical, and in no way affects the value of the formula. 
Again, opeaiing of friction, you complain that Mr. Seaton totally 
ignores tail rods. It would be a job if several other — 
would follow suit, as their utility is, to say the least of it, doubtful, 
Under Mr. Seaton’s supervision there have been constructed two 
nee of engines for Atlantic cargo boats, in which, perhaps, the 

ngth of stroke bears a er proportion to the diameter of the 
cylinders than in any screw ships in our mercantile marine. These 

ines have no tail rods, and yet, in spite of the ‘‘ heavy pistons 
being thrown about” by the rolling of the ship, the tail rods are 
never missed, and the expedition and ease with which the pistons 
and valves can be overhauled in port is a heavy set off against any 


he has read Mr. Moss’s letter will be disposed to say, ‘‘ save me 
from my friends,”—Ep, E.] 


MACHINERY EXHIBITS AT THE FISHERIES EXHIBITION, 


Sir,—May I ask you to do me the favour of inserting the follow- 
ing in your next issue? 
see by your issue of the 15th inst. that my steam capstans at 
the Exhibition are somewhat erroneously mis-classed, or mis- 
named, as being in same class as other steam capstans there, viz., 
“Steam Trawling Smack Machinery.” Although partially correct, 
only so in a secondary sense, as my first and most important object 
has been to design and adapt steam hauling to that much larger 
number of fishing vessels called ‘‘ drifters,” such as herring and 
mackerel boats, which comprise more than half of the fishing 
vessels of the kingdom, and earn in like proportion of the value of 


When their relative positions are considered, and it is borne in 
mind that the trawlers can get their gear by hand capstan in the 
average 8 of two hours, and the drifters, under best conditions, 
average five hours—and very frequently, on account of weather, 
the crews are nine hours at the capstan, hauling their two to three 
miles of gear on board—it will be seen that their requirements for 
steam capstans are greater than the tiawlers. Further, the 
‘drifters ” are much smaller vessels, and have to carry ten times as 
much gear in bulk as the ‘‘ trawlers,” besides leaving space for 
the fish caught, and salt to preserve same with at sea; the 
average size of ‘‘ drifters” py about 30 tons, ditto “‘ trawlers” 
about 55 tons. In many cases the vessels are primarily built and 
used for drift fishing, and when such seasons are over adapted for 
trawling. Where, therefore, the space is of such paramount 
importance, the engines and boiler have always to be actually in 
the cabin; and although I have fitted up great numbers of these 
craft as well as trawlers, and the space en up for engines and 
boiler with » ll necessary gear, occupying only 4ft. 2in. square on 
the cabir ifoor—but in such craft have always considered it a 
sacrifice of comfort on the part of the crew—it will now be seen— 
what is well known by all interested in the trade—how important 
it is tc economise space, even at an assumed, not actual, loss of 
accessibility to the power applied. 

Permit me here to express my regret that your inspection of m 
exhibits should have been made during the absence of bot 
attendant and myself. I also regret that you did not distinguish 
my boiler, which you criticise as being like the ‘‘ Sharpe-Palmer” 
patent exhibited by Messrs. Abbott; in fact, both were made to 
my order and er me excepting the manhole door—see 
enclosed tracing and other matter for your information. 

The Fisheries Ironworks, Gorleston, H. I. OC. Keymer. 
Great Yarmouth, June 26th. 


THE RUNNING EXPENSES OF TRAMWAY LOCOMOTIVES, 


Srr,—Having read a statement on page 492 of your last issue, 
viz., “‘ The Running Expenses of Tramway Locomotives,” and as 
the vertical boiler, “‘of which so much has been said,” evidently 
alludes to those made by us, and supplied to the principal tramway 
companies in this country, will you kindly allow us, through the 
medium of your paper, to say that the tramway upon which the 
engines named are working is an yo easy one to work 
for a steam line, it being comparatively level. If the same engines 
were transferred to such lines as are now being worked by our 
engines, viz., the Rochdale and Littleborough, the Nottingham 
District, and the Huddersfield Tramways, with gradients of 1 in 
114, the cost would work out very different indeed to 312d. per 
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tures as those proposed were made, the cost of fixing additional 
wires would only be a little more than the cost of the wire. 

The main lines would have to be erected and maintained by a 
company or corporation, who would c e@ rent for each wire. 
The lowest Post-office rate for wires is £5 per mile in the country. 
A main line for a mile of 5000 wires would bring in a rental of 
£25,000 per annum, at which rate the income would pay 5 per 
cent. upon £500,000. Buta mile of structures and wires for such 
main or trunk lines would only cost a small fraction of such sum. 
Even 500 wires on a trunk line would bring in £2500, at £5 a mile, 
which is £2 less than the Post-office rate for over-house wires out 
of London ; therefore I think main trunk lines of wires, as pro- 
posed, might be erected at very- much less than the present cost, 
at the same time getting rid almost entirely of the present system 
of objectionable overhead wires fixed anyhow, and — 5 tg 


directions, 
Manchester, June 30th. 


ELEPHANT BOILERS, 
S1z,—I have just read your article, and whilst agreeing with a 

great deal of what you say upon the merits of the elephant boilers, 
cannot agree with your sweeping d iation of the L hi 

I speak from long experience of the latter, and could refer you to 

many instances of it working for ten, fifteen, or twenty years, and 

scarcely a penny spent upon repairs. 

If it was so dangerous as you say from collapse of tubes, what 
about the merits of the invincible plug, the fusible plug I mean so 
much Lote up and recommended by inspectors ya chief inspec- 
tors of insurance companies? Then as to the elephant boiler, I 
could refer you to a case where I myself put in a pair more than 
thirty years ago, and not many years since I happened to visit the 
town and found them at work doing well. But, Sir, the elephants, 
like all other externally-fired boilers, you should know, invariably 
give way just because they are externally fired, and are liable, of 
course, to = not known with internally-fired boilers, whether 
of the Lancashire or any other kind. 

As to the insurance companies you remark upon, they are glad 
to get hold of any sort of boilers, good, bad, and indifferent, and 
the faster they blow up the better for the companies. I must say 
I am very much surprised that you cannot see this. 

Iron Exchange, Birmingham, 

July 2n 


JOHN SwIrFt. 


S1r,—It would doubtless be an advantage to steam users if there 
was some authority that they could refer to to ascertain the merits 
of steam boilers. Fifty years ago the variety was limited to about 
half-a-dozen, now they are endless, and difficult to say which is best, 
especially for those who have not had an opportunity of testing 
the various sorts. Although I have been engaged in ing experi- 
mental tests for the ag forty years, and have a long record to 
refer to, I would not like to pronounce in favour of any particular 
class hastily, as so much depends upon their situation, the fuel 
used, and the work they have to do. With respect to elephant 
boilers, they have got into disfavour in this country ; their chief 
patrons—the millers—seem to have taken a dislike tothem. There 
are several points against them. In the first place, they take 
much room, and the next is the difficulty in keeping the bric’ 
setting in order; leakage occurs in the flues, and the rate of eva 
ration gets reduced. It is not uncommon to find the tubes 
patched that hang over the furnace; their duty per pound of coal 
is about 2lb. less than the Cornish boiler. They certainly. will 
stand a much higher pressure and bear more neglect, a considera- 
tion in a flour mills running night and day. Economy in coal con- 


mile, as stated. Our largest class of engine, now on the Manchest 
and Bury Tramway, drawing two cars, each carrying forty to sixty 
pene, and each weighing 3} tons empty, on ients of lin 
, is working at a cost of under 5°5d. per mile run. On one 
occasion one of the above engines drew three cars, each 3} tons, 
and carrying 299 school children and 20 adult passengers, from 
Berry to Blackford Bridge, up a gradient of 1 in 20, stopping and 
starting on same, witnessed by the Mayor of Bury and other gen- 
tlemen. Wm. WILKINSON AND Co., Limi 
Holme House Foundry, Wigan, July 3rd. 


TELEGRAPH AND TELEPHONE WIRES, 


Sir,—How to deal with telegraphic and telephonic wires is a | Bad bi 


ry good the tail rods do at sea. But the most inexplicable 
of your criticism Lot png statement that Mr. Seaton’s practical 
ormation is not equal to his theoretical knowledge. Here we 
have a man at the head of the engineering department of a great 
firm, turning out all sorts and classes of vessels, and yet of limited 
practical experience. LEarle’s is not a place like the great engine 
shops on the northern rivers, where the work is stereotyped, every 
engine exactly resembling its;neighbours except in dimensions, and 
where machinery is sold at the old standard of nominal horse- 
power, but an establishment where ships are built for special ser- 
vices, necessitating a new design in almost every individual case, and 
therefore a place in which, if the manager did not know very much 
about what other engineers did when he first took charge, he would 
— soon have to learn, nolens volens, and as far as my judgment 
will enable me to express an opinion, I think that much of the 
work turned out by Mr. Seaton at Earle’s would be very profitabl 
studied by men holding ———— positions in works of muc 
greater pretensions than the Hull shop. ae anent your 
remarks on Mr. Seaton’s chapters on propellers. ot being gifted 
with that editorial that bles one man to say that 
another man means a certain thing when he says exactly the 
cngente, I feel that my best place is outside the controversy. I 
only beg leave to call to your recollection that at the time the 
Alaska, Servia, and City of Rome were on the stocks you published 
a lengthy article, demonstrating, beyond the shadow of a doubt, 
that these ships could not be driven at a high speed by a single 


screw, even of a minimum diameter of 24ft., and predicting failure | to 


in all these ships, and since that article was written, behold the 
Alaska, with a screw 23ft. 3in. in diameter and 34ft. 6in. pitch, 
bas run to New York from Queenstown in six days twenty-two 
hours, indicating over 10,000-horse power, and stranger still, the 
Stirling Castle has run from Moosung to London in twenty-seven 
days four hours, steaming time, indicating nearly 8000-horse power, 
with a propeller 22ft. 4in. diameter and 3ift. pitch. I fear 
your claim to be an authority on propellers must remain doubtful for 
some little time longer; but this is, no doubt, one of those subjects 
about which you say that ‘‘ disputes rage,” and as Mr. Froude is 
dead, and has no successor, every man may claim to know as much 
on the matter as his neighbours, Ww. H. Moss. 
Sheil-road, Liverpool, July 3rd. 


[We publish Mr. Moss’s letter because we think it desirable that 
in all cases both sides should be heard. Our co mdent appa- 
rently lacks the power of drawing deductions with discrimination, 

i nour’ construction which he has 


t that his book does not supply —_. evidence on this point. 

eare glad to hear that Mr. ton has successfully dispensed 
with tail rods. Such a departure from the best practice of the best 
firtns possesses a good deal of interest. That Mr. Moss does not 
read with care is demonstrated by the paragraph, “no modern 
engine builder would entertain for one moment the notion of con- 
structing a pait of engines with 40in. by 80in. cylinders, 48in. 
stroke, to work at 801b, pressure with 60 revolutions.” Mr. 
Seaton is evidetitly‘of a different opinion, inasmuch as the figures in 
oan are his, not ours, so that according to Mr. Moss, Mr. 

ton is not a modern engine builder. Perhaps Mr. Seaton when 


q which is now puzzling town corporations and other 
authorities. If they are to be put underground, additions or 
repairs so frequently required could not be made without continual 
takin up of the streets, and to avoid this large special subways 
would have to be made at enormous expense. 

A scheme has occurred to me which I think might be placed 
before the public for consideration. It isas follows: Each town or 
corporation to map out its district for main or trunk lines of tele- 
graphic wires, all converging to a common centre, from which 
main trunk lines shall radiate say north, south, east, west, and at 
other intermediate points of the compass, or in such other direc- 
tions as may be most convenient. Each single wire at its beginning 
and ending—it would only be a short length if the main lines were 

roperly laid out—shall join the nearest main or trunk line. Say, 

or insti , & wire encing in the south of the district, which, 
required to go west, would have to pass to the nearest trunk or 
main line in the south, then along the south trunk line to the 
central station, where it would be connected with one on the west 
trunk line, and soon. Of course this would take a greater length of 
wire than would be required to pass in a straight line between the 
two termini, but the advantages and convenience of the main line 
route, and the small cost of fixing, and repair, and inspection upon 
them, and the better state of order and insulation, would compen- 
sate for the extra length of wire. 

The main lines would have to be carried on sufficiently a 
lattice-work erections made of iron—by preference—each formed by 
two supporting structures with cross lattice girders between them, 
carry vertieal bars, to which the insulators for the wires would 
be attached ; the lattice girders would also form a proper per- 
manent platform for the men who have to erect, inspect, and 
repair the wires. 

e supporting structures would have to be fixed on good founda- 
tions, and so di ed that additions could be made to the height 
to provide for additional wires when required. The wires to be 
arranged in a series of horizontal rows, one row above the others, 
carried on insulators attached to vertical bars having wheels or 
slides or other arrangements to move upon the lengthway of the 
cross carrying girders, so that all the vertical bars for the wires 
could be slid or moved for a foot or two apart to give a clear 
vertical s} between any vertical row of wires for the men to get 
between them when required for repairs or renewal. e main 
lines of wires, if thought desirable, might directly over and in 
‘the direction of the streets, in which case the iron structures would 
require to have their foundations on the side walks—they need not 
be much more in the way than lamp-posts, and could be made to 
act as such—and when carried high enough they would be con- 
nected across the street by the lattice girders. There might be 
objections to street lines, in case of any of the wires breaking, but 
they would fall lengthway of the street, and this would be less 
dangerous than wires falling across the street. The chances of 
wires a such a main line as that proposed would be small, 
as they could be so easily inspected and repaired or replaced. If 
peor | high enough, the mass of wires, if v extensive, would 
not form any great obstruction to light or sunshine. If the main 
trunk lines were carried over the roofs of houses and buildings, 
which might be preferred, the walls of these would have to 
altered, strengthened, or built specially for the purpose, and to 
form part of the building, and prepared to carry the supporting 
structures. The foundations and structures for the main lines 
would in the first instance be expensive, because they would have 
to be made strong and extensive enough to be capable of enlarge- 
ment to meet the greatest probable demands, but after such struc- 


ption is so important that the elephant boiler will not be able 
to own against the modern classes, W. A. Martin. 
y 


Stz,—I agree with all that you have written in favour of ele- 
phant boilers, and I am glad to see that you have taken the subject 
of their merits up. 

My experience is, however, that in England boiler-makers and 
boiler-setters do not understand the peculiarities of the elephant 
boiler. Thus, I have found them set so that the circulation of 
water in the lower tubes was interfered with, whereas it is a matter 
of the utmost importance that these tubes should be laid on a 
slight incline, so that the circulation in them may be excellent. 
ad bricks too are used to line the furnaces ; these soon tumble to 
eat and the furnace gets out of shape and the boiler is blamed. 

hen, the whole system, or want of system, used in setting themis 
as bad as can be. : 

On this side of the Channel we understand matters better. The 
elephant boiler gets fair play, and this is the reason why it enjoys 
so much favour with us. As examples of what elephant boilers 
Properly made and set are, I may mention the new boilers put 

own at the new works of the railway company here. These have 
only been _—— because they are believed by the experienced 
engineers of the line to be better than any other . Indeed, all 
over France it will be found that engineers have but one opinion, 
and this is that the elephant type is on the whole the best steam 
generator for land purposes. J. M. 
Rouen, July 3rd. 


Sir,—The remarks in your leading article of last week’s issue on 
this matter I can fully endorse. Ifthe users of steam were more 
aware of their great economic advantages in raising steam com- 
pared to a Cornish or Lancashire boiler, independent of the less 
wear and tear to them, they would be more used. The expansion of 
the elephant boiler being so universal that all parts of it are at 
work at the same time, consequently the strain is equalised and 
the wear minimised. I have two of these boilers constan‘ly in use, 
one of them for a great many years, and should not wish to change 
them for any of the modern type. READER. 

July 4th. 


THE annual meeting of the River Witham Commissioners was held 
on Tuesday, the 3rd inst., at the Witham office, Boston. The engi- 
neer, Mr. I. E. Williams, C.E., reported that the river improvement 
works and the enlargement of the grand sluice were making rapid 
progress. The latter work will be completed for the passage of the 
winter floods. 

Raitway BIBLIOGRAPHY IN Rvussta.—We have received the 
three first numbers of a journal for railway bibliography published 
at St. Petersburg as a supplement to the well-known Russian 
railway journal, Jelegnodoranoye Dyelo, and entitled ‘‘ Biblio- 
graphitchesky Oukasatel.” This new bibliography promises to be 
the most complete of its kind. It is certainly more comprehensive 
than the ‘‘ Mittheilungen aus der Tagesliteratur des Eisen- 
bahnwesens,” and we had always considered this publication as 
near perfection as it was possible for mortal periodicals to be. But 
this Russian journal is certainly a more elaborate compilation; 
besides, it appears in weekly numbers of quarto size, and compris- 
ing from ten to twelve pages, while the ‘‘ Mittheilungen” appear 
but monthly and in octavo form. The “ Bibliographitchcaky 
Oukasatel” is peeeey index to the periodical railway litera- 
ture of the world—England, America, Germany, France, Austria, 
Italy, Switzerland, Belgium, and Russia being fully represented. 
We regret that publication is in the Russian character, as it will 
be accessible to a much smaller circle of readers than if it had been 
in German or French. The journal is most conveniently arranged. 
A short notice is given of each article referred to, and everythin 
of general interest contained in the journals which are receiv 
are analysed and referred to. The editor has also adopted a very 


detailed and careful system of headings, Russia is as yet a young: 
and growing country. We hope that she may avail herself of the 
facilities now afforded her of studying contemporary railway 
literature, and set about opening out her vast a give am 
impetus to railway construction when it is sorely a lo 
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escape our readers, Fe ange Mr. Moss is, no doubt, unaware that 
he has written ten Be ich can causea smile. As regards what 
he has written concerning Mr. Seaton, we are willing to take his ‘ 2 
word for it that Mr. Seaton isan eminently practical man; but we 
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SWAN BREWERY, WALHAM GREEN, 8.W. 


Tus brewery, of which we give illustrations in the present 
number, has recently been erected by Messrs. Stansfeld and Co., 
on a site in the Fulham-road, near their former premises, com- 
prising about three acres, and in close proximity to the Metro- 
politan District Extension Railway, from which it is intended to 
construct a short siding to run directly into the brewery yard. 
The boiler and copper house, brew house, chimney shaft, &c., 
occupy the margin of the site opposite the entrance gates ; at 
right angles at one end extends the fermenting house, beer store, 
and loading-out stage, and at the opposite side, the stables for 
forty-two horses, forage stores, chaff-cutting room, carpenter’s 
shop, and foreman’s dwelling-house, and along the frontage adjacent 
to the Fulham-road has been erected a commodious and impos- 
ing block of buildings, containing the commercial offices, wine 
and spirit stores, manager’s residence, &c. The centre part of 
the courtyard thus enclosed is covered with a light zinc and iron 
roof, carried on cast iron columns, and accommodates the cask- 
washing apparatus, cooperage, &c., which, as well as the loading- 
out arrangement is, as will be observed, of an exceptionally com- 
modious character, rendered especially necessary for the efficient 
conduct of the business of the brewery, by the very mixed nature 
of its operations, which comprise, in addition to the ordinary 
public-house trade, large deliveries to private consumers, as well 
as the supply of wines, spirits, bottled beers, and mineral waters. 

The brewery is one of the comparatively small number built 
expressly to carry out what is known as the “skimming” 
system, which differs from all others in so far that the fermenta- 
tion is not carried out entirely in one vessel, but is begun in the 
fermenting squares and completed in the skimming backs. It 
is contended by those who advocate this system that it tends to 
produce a cleaner and brighter article than any other, while, as 
compared with the Burton system, it does not entail the multi- 
plicity of small vessels, with the almost insuperable difficulty of 
keeping them thoroughly clean, which characterises the latter. 
In arrangement the brewery is distinguished by extreme sim- 
plicity, free from any twists or odd corners, and wholly in the 
reach of the master’s eye. The water supply is ample, of the 
purest quality, and is obtained from two wells, one of them used 
exclusively for brewing purposes, being sunk into the water-bear- 
ing chalk to a total depth of 450ft., the other used for cask- 

ing and cleaning purposes, being 200ft. deep. The con- 
struction of the brewery throughout is of the most substantial 
description, cast iron columns, wrought iron girders, concrete 
arches, asphalte flooring, cast iron stairs, and iron roofs being 
used throughout wherever applicable, while even portions of the 
plant usually constructed of wood, such as malt hoppers, grist 
cases, &c., are here made of iron. 

The plant is practically a double set, all the more vulnerable 
parts being in duplicate, so that any breakdown would be partial, 
and would only cause the curtailment instead of the entire 
stoppage of operations, while by placing the coppers and boilers 
in a separate building on the ground level, provided with ample 
means of ventilation, the annoyance of the steam and dirt, 
inseparable from this part of the business, penetrating into the 
other portions of the brewery is entirely avoided. The motive 
power is supplied by a 25-horse power horizontal engine, con- 
structed by Messrs. Marshall and Sons, Gainsborough, fitted 
with Hartnell’s patent governors and automatic expansion valve 
gear. The boilers supplying steam to the engine, hot liquor tank, 
cask steaming, &c., are two in number, 25ft. long by 7ft. dia- 
meter, of the Lancashire type of the most modern and approved 
style, with Galloway tubes, Adamson’s rings, and flanged joints 
in the flues, and full mountings, including Ashcroft low-water 
alarum, fusible plugs, &c. A spur pinion on the crank shaft of 
the engine working in a mortice wheel gives motion to an under- 
grouad shaft which actuates the deep well pumps. These are 
6in. bore, three-throw, with gun-metal barrels and copper rods. 
From the crank shaft a pair of bevel wheels drives the upright 
shaft, which extends the whole height of the brewhouse, giving 
off power at different levels as required. In the copper-house 
are set two open-fire wort coppers, each capable of boiling 130 
barrels of wort, and surrounded by a commodious side stage of 
cast iron gratings supported on wrought iron girders, and 
approached from the ground floor by iron stairs. Adjoining the 
coppers is the hop back, of English oak fitted with copper false 
bottom, and in the engine-room adjoining are situated the wort 
pumps, which are three-throw, with gun-metal barrels in strong 
cast iron frames. 

In the mill room on the ground floor, next the engine-room, 
are placed the malt rolls, capable of crushing 25 quarters per 
hour, fed from a large malt hopper on the first floor, which in 
its turn is supplied from the malt store by an iron shoot. 
Between the rolls and malt hopper is placed the malt screen, and 
alongside the former is situated the elevator or Jacob’s ladder, 
which delivers the ground grist into an archimedean screw 
extending over and discharging into either of two grist hoppers, 
situated one over each mash tun. Besides the malt hopper, there 
are situated on the first floor the brewers’ room, laboratory, 
sampling room, and copper safes for spend taps from mash tuns. 
On the second floor of brewhouse are situated two mash tuns, one 
of cast iron, with internal rake machine and Steel’s mashing ma- 
chine of the usual construction, and the other of English oak, 
with copper false bottom, internal rake machine entirely con- 
—" of gun-metal, and Steel’s machine of copper and gun- 
m 


On the refrigerator stage, or third floor of beerhouse, are two 


Baudelot’s refrigerators of ample power, and on the same level | Kian 


is situated the hot liquor tank, containing 160 barrels, constructed 
of Bessemer steel plates, and heated by a steam jacket, supplied 
with steam direct from the boilers, as well as by an internal coil, 
utilising the exhaust steam from the engine. The entire area of 
the fourth floor is occupied by the cooler, divided into two com- 
partments, but provided with means of communication from one 
to another. Above the roof of fermenting house, but adjacent 
to the brewhouse, and forming a sort of tower, is situated the 
main cold liquor tank, supplied from the well by the pumps 
already mentioned, and sufficiently high to give an efficient 
service at considerable pressure throughout every portion of the 
premises. The basement of fermenting house forms a portion 
of the beer cellar, and is floored with a mixture of clay and 
chalk well mixed and rammed in, which stands the constant 
rolling of the casks better than other materials which have 
been used. An hydraulic lift, capable of lifting one ton in 
weight, and worked direct from the main tank, raises the 
casks from the cellar to the loading-out stage, the waste 
water being delivered into the surface well, and thence 
pumped up and used for cask washing, &c. The ground 
floor of fermenting house is used as racking room and 
beer store, and the first floor is occupied by the skimming backs, 
which are constructed of Welsh slate, and fitted with skimming 
apparatus and attemperators. Between the skimming backs, at a 
lower level, are the yeast backs, which are also constructed of 
Welsh slate. On the second floor are situated the fermenting 
squares of English oak, fitted with attemperators, while on the 
third floor and in the roof over are located the malt and hop 


stores, furnished with a powerful frictional geared hoist. The 
loading-out stage, with cellar underneath, extends along the 
wholelength of the fermenting house and beerstore, andis provided 
with a handsome iron verandah roof, which serves the double 
purpose of protecting it from the weather and keeping the beer 
store and fermenting house cool. In the pipe fitting - 
ments great care has been taken to utilise all condensed water for 
scalding casks, feeding boilers, &c., and all waste steam for heat- 
ing purposes. The plant is a 50-quarter set, with ample space 
for extension in every department when the exigences of trade 
require it. The gearing throughout is wood and iron, the shaft- 
ing turned, and all the fittings of the neatest and completest kind. 

The buildings, which are of red bricks, with Corsehill stone 
dressings, covered with Brosely tiles, have a picturesque ensemble 
not usually associated with works of this class. The whole of 
the buildings, machinery, plant, &c., have been constructed from 
the designs of Mr. William Bradford, Carlton-chambers, 12, 
Regent-street, S.W., under whose superintendence the works 
have been carried on throughout. Messrs, G. H. and A, 
Bywaters, of King-street, Regent-street, were the building con- 
tractors ; Messrs. H. Young and Co., Pimlico, executed the con- 
structional ironwork and wells and pumps ; Messrs. H. Pontifex 
and Sons, King’s Cross, the millwright and engineer's work, 
coppersmith work, and pipe work ; Mr, James Oxley, of Frome, 
the woodback work and gun-metal mashing machine, &c,; and 
Messrs. Brindley and Co., the slate backs. 


KIANGNAN ARSENAL. 


In view of a possible war between France and China, a 
concise account of what is going on at the chief Chinese arsenal 
may not prove uninteresting to our readers. There are four 
arsenals in the Celestial Empire, viz., the Kiangnan, Tientsin, 
Foochow, and Nanking Arsenals; but the two largest are those 
of Foochow and Kiangnan. The latter is situated about three 
miles from the foreign settlement at Shanghai, and is on the 
banks of the muddy Hwangpoo. It comprises a small ship- 
building yard with every requisite for the construction of ships 
of the size of the gunboats built in England for the Chinese 
Government. Attached thereto are a capital dry dock and engi- 
neering works, including a small-arms factory, shot and shell 
factory, gun and carriage factory, and a large brass and iron- 
foundry, with, of course, the necessary storehouses. Two or 
three miles further up the river, and on the same side, are 
extensive powder works and a cartridge department. The entire 
arsenal covers an area of considerably over 200 acres, and is 
under the supreme direction of a Mandarin named Li Ming- 
ling, who takes his instructions from both Lin K’un-yi, the 
viceroy of the Liang-Kiang—in which are included the provinces 
of Kiang-su, Kiang-si, and An-hui—and Li Hung Chang, the 
viceroy of Chih-li and governor of Tientsin. 

With the exception of the small-arms factory, there is an 
Englishman or a Scotchman at the head of every department. 
For instance, Mr. John Mackenzie, from Armstrong's Works at 
Newcastle, and who was formerly superintendent of the Turkish 
arsenal, has charge of the heavy ordnance department; Mr. 
William Newton, also from Armstrong’s, takes the shot and shell 
department; Mr. Samuel Ballard the cartridge factory, Mr. John 
Atkinson the powder works, while Mr. John Rennie superintends 
the shipbuilding yard. Mr. John M. Allen is superintendent 
marine engineer, and Herr Leo Brettcheineider is military 
instructor. Otherwise the whole arsenal is worked by Chinamen, 
even to foremen and engineers. The small-arms factory has not 
even a European superintendent, and has been carried on since 
its late superintendent died exclusively by the Chinese. 

Throughout the various departments, and at the powder 
manufactory at Loong-wha, there are from 2500 to 3000 
men employed, and although none of them have to serve any- 
thing like a formal apprenticeship to the particular branch that 
they follow, such as English artisans do, there is a general con- 
sensus of opinion amongst the heads of departments that 
Chinese labour, “ skilled and unskilled,” ,will bear very favourable 
comparison with that of our mechanics at home. The only dif- 
ference there is between the two—if, indeed, there be a difference 
at all—is that the Celestials will not work under high pressure, 
but will take their own time over everything, no matter what its 
urgency ; and they have their own secret societies, which, after 
the pattern of English Trades Unions, see that their members do 
not do too much work or take too little pay. The scale of 
remuneration ranges from 2 dols. to 8 dols. a week to the coolies, 
to 70 dols., 80 dols., and 90 dols.a month to the foremen, the 
mean being 6 dols. or 7 dols. per week. And when it is remem- 
bered that they live mainly on rice and similarly inexpensive 
dishes, and, huddling together in wretched habitations, pay next 
to nothing for rent, and do not wear fine clothes, it will be seen 
that they have abundant opportunities for saving money. Their 
hours of labour average nine a day, and they leave off two hours 
earlier on Saturdays, and have Sundays entirely to themselves. 
As workpeople their steadiness can be relied upon, for they do 
not drink, and it is only a comparative few that indulge in 
opium smoking. The chief difficulty experienced by Europeans 
in dealing with Chinese mechanics, is that they have an almost 
invincible repugnance to innovations, improvements, or, in fact, 
anything new. We understand that the supplies for the main- 
tenance of this arsenal are derived from two-tenths of the 
revenues of the Imperial Maritime Customs at Shanghai. 
During the past two years the Heavy Ordnance Department at 
iangnan Arsenal has turned out eighteen 40-pounders on the 
Armstrong principle, half of which have gone to Tientsin and the 
other half to Nanking. A 120-pounder, 7in. in interior 
diameter, polygrooved according to the latest system at home, 
though not in the latest style for length of gun, is now ready for 
proof, and material is in store for twenty more of such guns and 
twenty 80-pounders, which are to be manufactured in due 
course; but as these guns are turned out only at the rate of one 
every month or six weeks, it is impossible to say when they will 
be finished. All the raw material for these guns is brought out 
in bars of iron and steel from England, and, as is done at 
home, these iron bars are coiled into spiral cylinders and 
then welded into solid coils, bored and turned prepara- 
tory to their being contracted on the steel barrels, their 
several> dimensions being gauged to a minuteness of one ten- 
thousandth part of an inch. The 40-pounders which have been 
finished are beautifully bronzed, and mounted upon rear-chock 
carriages of the British service pattern. They are made prin- 
cipally of mahogany and tastefully polished, and were also con- 
structed in the Arsenal. There is a capital foundry here, second 
to none in the world, and it is capable of turning out ten times 


the amount of work it does—only three or four tons of pig iron | P 


a day being at present used for casting. Projectiles are manu- 
factured for every description of , and these, too, could be 
made in much greater quantities a they are. In the small- 
arms factory there are about two hundred men engaged, who 
contrive amongst them, under native direction, to turn out ten 
rifles a day, with bayonets complete. Probably all the work 
done at the other arsenals would not more than double the results 


obtained from the Kiangnan Arsenal, as Foochow Arsenal is chiefly 
devoted toshipbuilding. Cartridgesareat present manufactured in 
the Kiangnan Arsenal at the rate of 25,000 a day. The great fault 
to be found with the arsenal—a from the lack of en 
manifested in its work by the Chinese officials—is one that 
common to most other arsenals, namely, that its sheds and 
buildings are too scattered, thus preventing operations being 
carried on in a sufficiently systematic manner, and leading, con- 
sequently, to great waste of both time and labour. This has 

unavoidable, perhaps, for the reason that the establishment 
has been built piece by piece as occasion required. However, so 
far as the gun factory, the shot and shell factory, and the small- 
arms factory are concerned, they are entirely a. European 
models, while the work produced, so far as a casual observer can 
see, is equal to anything done at home. What becomes of the 
arms manufactured here is at present enshrouded in some 
mystery, as few, if any, troops can be seen with them. 


ROYAL SOCIETY OF NEW SOUTH WALES. 


THE annual meeting was held May 2nd. The number of new 
members elected during the year was forty-one, making the total 
number of ordinary members upon the roll to date At the 
council meeting, held on December 13tb, it was unanimously 
resolved to award the Clarke Memorial medal for the year 1883 to 
Baron Ferdinand von Mueller, K.C.M.G., F.R.S., vernment 
botanist, Melbourne; and at the same meeting the council 
awarded the prize of £25, which had been offered for the best com- 
munication on the “Influence of Australian Climates and 
Pastures upon the Growth of Wool,” to Dr. Ross, M.L.A., Molong, 
and the prize for the one upon “* The Aborigines of New Sou 
Wales” to Mr. John Fraser, B.A., West Maitland. 

During the year the Society held ten meetings, at which the 
following papers were read, viz.:—‘‘ Annual Ad ” by H. C. 
Russell, B.A., F.R.A.S., &. ‘“‘On the Geology of the Hawkes- 
bury Sandstone,” by Rev. J. E. Tenison- Woods, F.G.S., ‘‘On 
Tropical Rains,” by H. C, Russell, B.A., F.R.A.S., &c. ‘‘On the 
Orbit of the late Comet,” by G. Butterfield. ‘‘On a Method of 
Determining the True South,” by J. 8. Chard. ‘‘ Notes on the 

of New South Wales during the Years 1872 to 1881,” by 
Christopher Rolleston, C.M.G. ‘‘On some Marine Fossils of the 
Coal Formation of New South Wales,” by Rev. J. E. Tenison- 
Woods, F.G.S., F.L.S. ‘On some Mesozoic Fossils from 
the Palmer River, Queensland,” by Rev. J. E. Tenison- 
Woods, F.G.S., F.L.S. ‘*On French Geographical Societies and 
the Colonies,” by E. M. de la Meslee. ‘‘ Notes on the Aborigines 
of New Holland,” by James ———, “On the Ashes of some 
Epiphytic Ferns,” by W. A. Dixon, F.C.S., &. ‘On a Fossil 
Plant Formation in Central Queensland,” by Rev. J. E. Tenison- 
Woods, F.G.S., &c. The medical and microscopical sections held 
regular monthly meetings. The sum expended upon the library 
during the year was £422 12s. 10d. At the annual meeting 
M. Louis Pasteur, M.D., was unanimously elected as honorary 
member of the Society to fill the vacancy caused by the death of 
the late Dr. Charles Darwin, M.A., F.R.S., and Dr. Ottokar 
Feistmantel, of Calcutta, was elected a corresponding member, 
Names of the new council :—President, Hon. J. Smith, C,M.G., 
M.D., M.L.C. Vice-presidents, Charles Moore, F.L.S.; W. A. 
Dixon, F.C.8. Hon. treasurer, H. G. A. Wright, M.R.C.S.E, 
Hon. secretaries, Professor F.R.S., F.G.S., Dr. 
Leibius, M.A., F.C.S. Members of Council, Robert Hunt, F.G.S., 
&c.; Dr. W. Morris, Frederick Poolman, P. R. Pedley, Chr. 
Rolleston, C.M.G.; H. C. Russell, B.A., F.R.A.S, 


A New Licut Ratway.—Tenders have been received for the 
construction of a light branch of railway from the Great Northern 
and Great Eastern joint line at Blankney, between Lincoln and 
Sleaford, to the populous village of Billingha , the length of the 
line being 7°77 miles long. That of Messrs. Benton and wiss, 
Derby, has been acce’ , the amount being £42,352 5s. 4d. The 
contract includes the whole of the works, station —> signals, 
telegraphs, and appliances ready for traffic, Messrs. R. E. Cooper, 
Westminster, and Samuel Abbott, Lincoln, are joint engineers. 
The engines will, of course, have to be “‘light,” like contractors’ 
as the load is limited to 8 tons on a pair of wheels, but the 
ordinary carriages and wagons can pass over, the line being the 
ordinary gauge, 4ft. Shin. We believe only one light line, in 
Norfolk has as yet been constructed, but the Great Northern and 
Great Eastern companies hope the new line will meet the require- 
ments of agricultural districts, and no doubt a great deal is to be 
done in this direction. 

WasHING THE SuRFACES OF PLASTER CasTs.—Puscher recom- 
mends that the surface of the cast be coated over and over again 
with an alcoholic solution of potassium stearate. The stearic 
acid unites with the lime of the plaster, forming calcium stearate, 
and forms a white glave-like waterproof coating on the surface of 
the gypsum, while st the same time the sulphuric acid of the 
gypsum unites wit’: the potash of the potassium stearate and forms 
potassium sulphate, which passes into the interior of the gypsum 
mass, and by combining with it, hardens it. Sodium stearate, or our 
ordinary soe,p, cannot therefore be employed because the sodium 
sulphate, which is thereby formed, will not chemically combine 
with the plaster; but in moist weather, or when the gypsum is 
washed, will crystallise out, and thereby forms a crust, and does 
not tnake the surface waterproof. A potassium stearate soap does 
not occur in commerce, and we are therefore compelled to pre 
it ourselves, and this is done in the following manner:—Three 
parts of caustic potash is to be dissolved in thirty-five parts of hot 
water and nine parts of stearic acid of the best quality are added 
to it. Ina few minutes the stearic acid will have dissolved, and 
by constant stirring it will soon have combined with the potash 
to form a dense clear soap-like glue. We have now to add to this 
an equal weight of water and of alcohol of 95 per cent. strength 
and the clear thinly fluid solution, as clear as water, is to be placed 
in a vessel containing lukewarm water to warm it. The plaster 
cast, which has been previously somewhat warmed, is to be 
repeatedly covered with the solution with a brush or a sponge until, 
in fact, the cast will take up no more of the solution, when it is to 
be placed on one side for two or three hours. By that time the 
alcohol will have evaporated and the plaster cast can now be 
washed with water anda sponge. Jf the water becomes very strongly 
coloured, it isa sign that the washing has been commenced too soon 
and the potassium soap has not = been entirely decomposed, in 
which case the plaster cast, after having been dried, is again to be 
treated a couple of times with the soap, and after having been 
placed aside to dry for five or six hours, may again be washed with 
water. The plaster cast obtains by this treatment a waterproof 
crust of a beautiful white and marble-like appearance, which has 
more or less lustre, according as the surface is rubbed more or less 
sharply with a cloth or brushed with a soft brush. If in place of 
caustic potash, caustic ammonia is employed in quantity sufficient 
to make the solution clear, and the requisite quantity of 
alcohol be then added, it is found that the plaster cast, which ma 
be treated with this solution, has a still white, more waterproo! 
marble-like crust, after subsequent treatment with water. old 
laster casts must be cleaned beforehand; they should be treated 
cent. solution of potash solution, which destroys 


with a three 


the surface of the plaster. The caustic lime thus produced is then 
removed by treatment with water, and takes with it the dir 
crust. The plaster cast thus purified is then to be dried in the 
before it is washed down with the alcoholic potassium stearate, 
which otherwise will not be able to 
A plaster figure, 0°75 metre in height, requires a so 
1°3 grammes of potassium oxide in 40 grammes of water, 
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RAILWAY MATTERS. 


Tue large bi over the Nerbudda, on the Bh State Rail- 
way, has ly ~ er Its total length is about half a mile, 

A TREATY has been made for mutual working between the 
Northern, Southern, Eastern, and Paris, Lyons, Mediteranean 
railway companies of France, 

At a railway league meeting held at Port Douglas, Queensland 
it was resolved to offer a reward of £500 for the Pi sen of a 
oy i coast range over which a railway to Herberton could 


Boru driver and stoker of a light goods engine on the line of the 
Irish mail of the London and North-Western Railway were found 
fast asleep last week on their engine, The men had been on duty 
fifteen hours, 

THE Colombo, Ceylun, municipal authorities have sanctioned the 
construction of tramways through the main street of the native 
Pettah, or town, having its terminus near the Clock Tower within 
the fort, but will not consent for the present that lines shall be 
laid along the Galle Face and Kollupitya. 

THE first sod of the Gravesend Railway was turned by Lady 
Waterlow on Saturday last. The new line will be about five 
miles long, and there will be stations at Southfleet and near 
Rosherville. The deep-water pier with which the line will be 
connected at Gravesend is an important part of the scheme. 

On Sunday evening while the Cornish mail train was running at 
the rate of about thirty mile an hour round a rather sharp curve 
near Menheniot, the last carriage, which was empty, suddenly 
left the rails, dragging with it a fish wagon. e train was 
quickly stopped, but not before the permanent way had been 
much 


In a report to the Board of Trade on a collision which occurred 
on the 16th April, between Dunleer and mcg oe doe the Great 
Northern Railway of Ireland, Major-General Hutchinson says :— 
“If the driver of he pemnenene train had had command of a quickly 
acting continuous brake, he would no doubt have been able to stop 
before reaching the goods train.” 

On the railways of the United States the average of the 
accidents per day for April were 3°53 accidents, 0°87 killed, 
and 3°80 injured; for the year there were 4°27 accidents, 1°16 
killed, and 4°92 injured. The average casualties per accident were, 
for the month, 0°245 killed and 1°075 injured; for the year, 0°272 
killed and 1°151 injured, The igh per month for the year 
were 130 accidents, 35 killed, and 150 injured. April was below 
the average, not only in accidents, but also in killed and injured. 

On Tuesday the French Government voted 4,677,000f, (£187,080) 
for continuing work on the Senegal railway and forts. M, sect 
admitted that the expense had been considerably underestima 
--133 kilometres of railway, and an expenditure of sixteen millions 
having been omitted—but said that this was due to want of ex- 
perience of railway making in the desert. He d ted the 
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NOTES AND MEMORANDA. ‘ 

A TON of wheat or seeds may now be sent from Delhi to 
= 954 miles, for £1 9s. 11}d., equal to 0°3765d. per ton 
per mile, 


THE annual death-rate in London last week was 17°16 per thou- 
sand of the eaten, and in the twenty-eight great towns of 
England and Wales it averaged 18°7 per thousand. 


Art the salt borehole of the Newcastle Chemical Company, near 
Port Clarence, there has been considerable progress made, The 
red sandstone has been reached at a depth of 90ft., and more rapi 
work will now take place with the diamond bore, but it will be 
some months before the salt is reached. 


THE number of miles of streets which contain water mains con- 
stantly ch , and upon which hydrants for fire purposes could 
at once be fixed, in each district of the metropolis, is now as 
follows: Kent, 85 miles; New River, 215; East London, 120; 
Southwark and Vauxhall, 119; West Middlesex, 89; Grand June- 
, 483; Lambeth, 1363; Chelsea, 68, making a total length of 


881} 


TAKING the average amount of impurity contained in a 
given volume of the Kent Company’s water during the nine years 
ending December, 1876, as unity, the proportional amount con- 
tained in an equal volume of water supplied by each of the 
metropolitan water companies and by the Tottenham Local 
Board of Health during May last was:—Kent, ‘9; Colne Valley, 
tiou, 26; Hast London, 20; West Middlesex, 36; 

ion, 2°6; ndon, 3 West Mi ; Southwark, 
32; Lambeth, 3°6. 

By a recent analysis of tobacco smoke, MM. G. Le Bon and G. 
Noel have ex’ bottles of—(1) Prussic acid; (2) an alkaloid of 
an agreeable odour, but erous to breathe, and as poisonous as 
nicotine, since one-twentieth of a drop destroys animal life; (3) 
aromatic Lreager ogy which are as yet undetermined, but which con- 
tribute, with the alkaloid, to give the smoke its perfume. The 

oid ap) to be identical with collidine, which has been 
observed in the distillation of many organic substances, but its 
physiological and poisonous properti2s have been hitherto 


THE gross increase in tonnage passing through the Suez Canal 
during the past three years is 1,866,151 tons, towards which 
British tonnage contributed 1,390,931 tons; and, while the 

nglish ships was 755. Near tons of English shipping used 
the canal for one ton of French shipping in 1882, and over twelve 
English ships passed through for every French ship. The actual 
number of lish ships was fifteen fewer in 1882 than in 1881, but 
their tonnage was 269,048 tons greater; and, while the French 
steamers increased in the same period from only 123 to 197, their 
t was rather more than doubled, having in m. 


abandonment of five or six forts, the last raised on the banks of 
the Niger, and urged that a railway saved the 7 go of mules 
and asses in victualling, while the recent hiatory of South Algeria 
had shown the great military advantage of railways. 

On Tuesday afternoon one of the most serious tramear accidents 
occurred at Huddersfield that has yet happened. Five persons were 
killed, and about sixteen seriously inj . The road to Hudders- 
field town from Lindley is on a falling gradient en | all the way, 
and the last half-mile is very steep, and ends with two vei one 
ward curves. On Tuesday a car from oa cen with a Wi n’s 
engine in front, came down the hill at a high speed, and on one 
of the referred to, left line an orate 
persons on the top were thrown wi' t violence to the groun 
and were cut and bruised terribly. Those inside were thrown into 
® confused heap, and also badly injured. 

Tue Government convention with the Orleans Railway Com- 

y was laid before the Chamber on the 28th ult. Two 
ousand three hundred kilometres of new lines are conceded to 
the company, which will bear the expense of construction up to 
50,000f. per kilometre. It will also repay the 205 millions 
received from the State, under guarantee of interest, and will give 
50 millions for lines already made; but it transfers certain short 
lines to the State. The company engages to construct 200 kilo- 
metres a year while it is guaranteed 56f. dividend, and will give 
up to the State two-thirds of any excess over 71f. M. Raynal 
urged the Committee to report on this and the other con- 
ventions before the prorogation, which, he said, could not be 
deferred beyond July 2lst, on account of the Departmental 
Council elections. 

A CORRESPONDENT of the Nebraska State Journal writes :—‘‘I 
wish I could give you a description that would do justice to a rail- 
road I rode on in Naot There used to be some coal miner up at 
Coquille City, and a wooden tramway was run up from the head of 
Coos Bay. The mines gave out, but the tramway was left. I 
heard there was a railroad, and when I got there the train had 
backed up to the end of the track. Well, you would have died to 
see that train of cars. The old man who had appropriated the 
tramway had got an old engine out of the mine and mounted it on 
a hand car and connected the driving shaft with the handle. This 
was the engine and tender. The e, mail and express cars, 
and the passenger coaches, were comprised in two rubble cars, such 
as are used in the section for carrying tools, rails, &c, The old 
man was a no less wonderful combination than the train. He was 
the company and the working force of the road. President, vice- 
president, stockholders, agent, conductor, engineer, fireman, and 
peanut boy, were all comprised in his lank form. He never had 
ony trouble with the stockholders, and he carried the general office 
in his hat. My fellow passenger raised an umbrella when he got 
on board, and on my inquiry as to the need of an umbrella, said I 
had better raise mine—I would need it. When the train started 
I found out he was right. The puffing, wheezy old engine sent 
soot and water over us in a perfect shower. e got along, how- 
ever, very well, and would have made the trip as quickly as we 
could have walked it, if the train had not stopped when we were about 
half way and waited half an hour for a man who wanted to go 
with us to finish his supper.” 

A REPORT has been published on the accident which occurred on 
the 20th April to a train of empty carriages belonging to the 
London and South-Western Railway Cone = the Snow-hill 
sidings of the London, Chatham, and Dover way Company, 
when the engine-driver, fireman, and one guard of the train were 
injured. The leading end of the engine fell into the fan turntable 
pit, and it and two front carriages were badly damaged, as well as 
the engine turntable in the pit. In the return to the Board of 
Trade from the London, Chatham, and Dover Railway Company, 
the accident is supposed to have ‘‘ happened through the vacuum 
brake failing,” but in the return from the London and South- 
‘Western Railway Company, it is stated ‘‘ that the driver lost 

control of the empty train through not properly applying the 
vacuum and other brakes,” and the engine fell into the turntable 
pit. Colonel Yolland says:—‘‘ A careful consideration of the 
statements of the men induces me to think that there is no evidence 
whatever to prove that there was any failure in the working of 
the automatic vacuum brake fitted to this train on this occasion, 
but there is most distinct evidence given by the driver himself to 
show that he did not understand the proper mode of working it, 
and used it most improperly while running through the Snow-hill 
station in pulling off the brake setter three or four times, and it 
was found at ‘off’ immediately after the accident happened. 
The brake should have been moderately applied in regulating the 
speed of the train down the steep incline of 1 in 40, whereas 
according to his own showing he did not apply it until he got to 
the Ludgate-hill end of the Snow-hill station. One thing is quite 
clear from this accident, that no untrained engine-driver should 
be permitted to drive a passenger train fitted with the aytomatic 
yacuum brake,” 


191,139 to 382,855 tons, showing the rapid increase in the size of 
steamers. 


SPEAKING of the liquefaction of oxygen and nitrogen, the 
freezing of alcohol and sulphide of carbon by the use of liquefied 
ethylene, used by M. Wroblewski and K. Olszewski, as already 
recorded in this column, the Scientific American says :—Air con- 
tains by weight, approximately, 23 parts of — and 77 parts 
nitrogen. It is common to compress it to afar greater degree 
than above mentioned. For motive power, in driving compressed 
air locomotives, a compression of the air to 10001b. to the square 
inch is in some cases employed. The difficulty heretofore 
experienced in the liquefaction of oxygen and nitrogen has been to 
obtain a sufficiently low temperature in conjunction with com- 
pression. is obstacle now appears to be removed, and a variety 
of new and valuable observations concerning the nature of gaseous 

ces may be expected. 

To preserve steel gun-barrels by coating them thinly with 
copper, M. F. Weil uses a post ay which he usual 

anides of the alkalies are replaced by organic acids and 
glycerine. According to M. Weil, these baths require no renewal 
of organic elements, and can be used continuously when they are 
saturated with peroxide of copper. They possess, also, the advan- 

e, owing to the pe pre inherent in organic alkaloids, of dis- 
solving the peroxide of iron without attacking the metallic iron 
itself, of cleansing the steel before the commencement of the cop- 

ring process, and more perfectly than can be done mechanically. 

e —— is effected by putting porous clay vessels filled with 
caustic soda lye, in which zinc plates have been immersed, in the 
basin containing the organic copper base—alkaloid—and the steel. 
The zinc plates are connected by a thick copper wire with the steel 
articles to be coated with copper. 


M. P. GERMAIN proposes te use the various degrees of resistance 
which selenium opposes to the passage of electricity at different 
temperatures, ye under different rays of the spectrum, to the 
regulation of the temperature, in muffies for enamelling painted 
glass or porcelain. He uses a thermo-electric battery of. thirty 
elements, which receives the heat directly from the muffle. The 
pposite pole is ted with the wall of a porous vessel, full of 
water, which maintains a sensibly constant temperature. The 
thermo-electric current increases in potential proportionally to the 
elevation of the temperature in the muffle. The selenium is 
brought into the circuit, but it remains comparatively unaffected 
until the muffle has reached the proper luminous temperature, 
when it allows the current to pass and to give a signal by means of 
a bell, We should imagine that a much simpler could be made by 

ing advantage of the rise in the pressure of steam by rise in 
temperature, 


A GerMAN chemist, Herr Maximilian Zingler, has just patented 
a new process for manufacturing a substitute for gutta-percha. 
About 50 kilos, of powdered copal and 74 to 15 kilos. of sublimed 
sulphur are mixed with about double the quantity of oil of 
— or with 55 to 66 litres of petroleum, and heated in a 
boiler provided with a stirring ha AON] to a temperature of 
122 deg. to 150 deg. C., and stirred until completely dissolved. 
The mass is then allowed to cool to 38 deg. C., and is then mixed 
with about 3 kilos. of casein in weak ammonia water, to which a 
little alcohol and wood spirit has been added, The mass is then 
heated to the former temperature—122 deg. to 150 deg. C.—until 
it is a thin fluid, It is then boiled with a 15 to 25 percent, solution 
of nutgall or catechu, to which about half a kilo. of ammonia has 
been added, After boiling for several hours the mass is cooled off, 
washed in cold water, kneaded in hot water, then rolled out and 
dried. It is claimed that the product is produced much cheap 
and cannot be detected from the real article, It is said to wear 
equally as well. 


A new bichromate battery has been devised by Signor Luigi 
Ponci, director of the Como Technical Institute. The excitin 
fluid consists of 2} 1b. of potash, half a gallon of hydrochloric acid, 
and a gallon of water. The bichromate is crushed and dissolved 
in boiling water, when all the acid is added at once. A liquid is 
thus obtained, consisting of a mixture of chloride of pottassium 
and bichromate of potash, which forms no crystals. e battery 
is a wooden box lined with lead and provided with a leaden 
syphon for charging. It contains six rectangular glass cells with 
holes inthe bottoms, which’rest upon glass plates permitting of the 


circulation of the liquid. The elements consist of one zinc and 


two carbon plates, separated by a small band of india-rubber and 
clamped together. A six-cell Lattery is capable of producing a 
current of the same intensity as six small Bunsen elements. Three 
such batteries will keep in incandescence an eight-candle Edison 
lamp of slight resistance, and eight of them will maintaina g 
arc lamp. This rae be said to require no attention, while the 
liquid is not liable to change, and giyes out no smell ; nor is there 
need to nate the zinc, = hase 


MISCELLANEA. 


THE Select Committee on the Manchester Ship Canal Bill has 
conditionally passed the preamble of the Bill. 

THe Canal Ironworks and attached Gravesend, 
opposite the new Tilbury Docks will be sold ‘by Montes, Wheatley 
Kirk, Price, and Goulty, on the 1th inst. 

THE number of visitors to the Fisheries Exhibition on Saturday 
last was 19,684, making a total for last week of 82,489. The total 
number from the opening of the Exhibition has been 609,753. 

THE Darlaston Local Board haveinstructed Mr. E. Pritchard, C.E., 
repare a scheme, with an estimate of the cost thereof, of 
ing with the sewage of the town, with the view of meeting the 

requirements of the Birmingham Corporation. 


THE Select Committee of the House of Commons appointed to 
inquire into the merits of the Bills promoted by the Commissioners 
of Sewers and the Metropolitan d of Works to compel the 
demolition of the District Railway ventilators, gave their decision 
on Wednesday afternoon, when the chairman announced that the 
Committee were not prepared to pass either of the Bills without 
amendment, 

AN iron screw steamer, the Badsworth, of the | 
dimensions, was launched on the 25th ult. by Messrs. al 
Mordaunt and Co., Southampton:—Length, extreme, 276ft.; 
breadth, 36f¢.; depth to floors, upper deck, 24ft. Gin, The vessel 
is spar decked with poop, two small bridges, and topgallant fore- 
castle. The engines, by the same firm, are compound, having 
cylinders 30in. and 60in., with a stroke of 42in., steam being 
= by two boilers 13ft. diameter, with a working pressure o 


to 
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WrrHin the six months the use of steel nails, the Boston 
Commercial Bulletin says, has increased largely. ‘‘They came 
into the market about a year ago, and found an immediate sale. 
One by one the leading nail companies of this State took ny 
line of manufacture, until all now produce steel nails regularly. 
No change in machinery was requi The knives for cutting the 
steel plates dull much quicker than on ironwork, but otherwise the 
cost of manufacture is not increased beyond the first cost of the 
steel bloom as compared with pig or scrap iron, which is used in 
making iron nails. At first the extra cost of steel nails was 14 cents 
per lb., or 1°50 dols, per keg, but it has now been reduced to one 

ollar extra.” We have not seen them yet in this country. 


THE Wakefield Corporation Waterworks Committee have deter- 
mined to += call in Mr. Hawksley, C.E., of London, and Mr. 
Jackson, of Bolton, to make another examination of the proposed 
site for new waterworks along with Mr. Filliter, of Leeds, the 
engineer for the scheme. It is said that the discovery of the fact 
that the coal has been won from under the site of the reservoir will 
necessitate the formation of puddle trenches all round the basin 
of the reservoir, and that instead of the cost being only £40,000, it 
will be at least £100,000. In order to minimise the ‘ing 
additional cost it has been suggested that the size of the reservoir 
should be considerably reduced, and that instead of being formed 
to contain, 320,000,000 gallons of water, it should be made to hold 
only 135,000,000. 


THE port of London over-sea trade for the week ended June 23rd 
was:—Number of vessels entered in, 245; number of steamers 
entered in, 145. Number of vessels entered out, 142; number of 
steamers entered out, 96. Number of cargo vessels cleared out, 
137; number of cargo steamers cleared out, 99. Tonnage of 
vessels entered in, 146,657; tonnage of steamers entered in, 104,966. 
Tonnage of vessels entered out, 91,606; tonnage of steamers entered 
out, 65,452. Tonnage of vessels cleared out, 91,585; tonnage of 
steamers cleared out, 66,049. Total number of British vessels 
cleared out, 107; British tonnage cleared out, 70,873. Number of 
British steamers cleared out, 81; tonnage of British steamers 
cleared out, 52,585. Number of British sailers cleared out, 26; 
tonnage of British sailers cleared out, 18,288. 


BREWERS have occasionally endeavoured to replace’ wood by 
some more suitable material. Stone is used sometimes in the 
North of England; slate, in spite of its first cost, which is consi- 
derable, is fast growing into favour; and glass has also been 
recommended. The Brewers’ Guardian proposes the use of glass, 
but thinks that its expense, the difficulty of obtaining it in 
sufficiently large sheets of the requisite strength, and its excessive 
liability to fracture, are too great to make its use practicable. 
Speaking of toughened glass, it is suggested that, if large sheets of 
it cannot be obtained at a moderate expense, tablets of a moderate 
size might be glazed together in a suitable framework by meaas of 
some insoluble and odourless cement. Fermenting squares, racking 
vats, yeast stillions, and other utensils made of such a material, 
would seem to meet all the requirements of the brewer, and would 
certainly be preferable to any other material, with the exception, 
perhaps, of hos, in the matter of cleanliness, 

Art the el meeting of the session of the Meteorological Society 
on the 20th tet a enue was , entitled, ‘‘ Notes on a Second 
Series of Experiments on the Distribution of Pressure upon Flat 
Surfaces Perpendicularly Exposed to the Wind,” by Richard H. 
Curtis, F.M.S. The results obtained in these experiments 
very closely with those of the former experiments. Another paper 
was read ‘*‘On the Reduction of Wind Records,” by the Hon. 
Ralph Abercromby, F.M.S, The author discusses the significance 
and best method of deducing from anemographic records the total 
quantity, the ange from different points of the compass, the 
relative frequency, the mean and annual velocity, the mean 
velocity from different quarters, the resultant, and the mean and 
diurnal direction of the wind. A paper was also read ‘‘ On River 
Temperatures as com with Air Temperatures at Greenwich 
and Bremen,” by Robert H. Scott, M.A., F.R.S. The author 
compares the results given in a recent paper by Sir G. B. Airy ona 
comparison between the records of the temperature of the Thames 
and those of air temperature taken at Greenwich with those 
published by Herr von Freeden for the temperature cs the Weser 
as pea with that of the air at Elsfleda, close to Bremen, for 
the ten years 1858-67. 


THE Stratford-upon-Avon Town Council have decided upon a 
new sewage disposal scheme and a new water supply to be carried 
out from the design of Mr. E. Pritchard, C.E. The water supply 
will be abstracted from Snitterfield Brook at a point near the 
Wolds... From this point the water will be taken by means of an 
underground conduit to a reservoir, and will be decanted from the 
reservoir to filter beds and from thence by means of 7in., 6in., 4in., 
and 3in. mains to the whole town. ‘The reservoir will have a 
maximum depth of 22ft. and will have a water area of 4a. Ir. 20p., 
and will contain when filled 15,500,000 gallons. In the excavation 
for the conduit. it is anticipated that a considerable volume of 
water available for the town supply will be met with ; this is pro- 
posed to be conveyed direct to the filter beds, or the supply. main, 
and is proposed to be quite independent of the reservoir. being, in 
fact, a supplementary supply, entirely distinct from the brook. Of 
course it is impossible to determine, until actual excavation takes 
place, what may be the probable volume of water from this 
source. The drainage area contributing to the Snitterfield Brook at 
the proposed point of abstraction is approximately 700 acres ; this, 
with an average annual rainfall of 27in. and assuming one-third 
only finding its way to the brook, would give a ‘quantity per 
annum equal to 142,518,600 gallons. The supply to the town is 
proposed at 15 gallons per 24 hours per head of the population ; 
the mains having the capacity to admit of a supply sufficient for 
a population of 12,000. The water level of the reservoir when 
full. is 290ft. above mean sea level, or nearly 159ft. above surface 


ood | level of the ground in front of the Town Hall of Stratford-on- 


Avon ; the water level of the filter being 27lft. above mean sea 


level. The total estimated cost of this work is £18,000, and of the 
sewerage works £5500, ; 
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THE CATASTROPHE ON THE CLYDE, 


Tue capsizing of the Daphne within a few seconds after 
she left the launching ways is probably an unparalleled 
event ; whether it was or was not also inexcusable remains 
to be seen. The Daphne is a screw steamer of about 500 
tons, built for the Glasgow and Londonderry Steam Packet 
Company by Messrs, Alexander Stephens and Sons, 
Linthouse, Glasgow. She is 175ft. long, 25ft. beam, 
and 13}ft. deep. The ship left the ways at about half- 
past eleven am. quite successfully, but she had scarcely 
moved her own length from the shore when she turned 
over on her port side, and sank in less than three minutes. 
At the time of the launch she had about 150 workmen and 
about 50 others on board, and according to the latest advices 
it seems that 150 of these men have been drowned. It 
is stated that not asingle plumber has been left on Messrs. 
Stephens’ books. Into the descriptive details of the 
catastrophe it is not our province to enter; but it is our 

rovince to consider to what the event was due. The 
inquiry which will be carried out under Scotch law differs 
in many respects from our own coroner’s inquest, and the 
) ings may be greatly prolonged. Without antici- 
pating what the ultimate verdict may be, we can deal with 
the facts as they stand. The most prominent fact is that 
the ship capsized, and the logical deduction—also a matter 
of fact—is that she had not sufficient stability. On these 
two points there is no room for any dispute. Why she 
had not sufficient stability is, however, a different matter, 
on which no opinion can be pronounced until evidence has 
been taken. An inquiry into th’ point will form a 
legitimate exercise for the jury called upon to pronounce 
a verdict, but it is not for us to say at present. 

There is no reason to conclude that the builders were 
not competent in the fullest sense of the term. The ship- 
yard of Messrs, Stephens and Sons is one of the most 
complete in the world. Ships are turned out of it by the 
score, As has not been inaptly said, “ Messrs. Stephens 
and Sons weave ships.” Their plant for ‘aking marine 
engines is all but perfect. The use of the chisel or the 
file is almost unknown in their yard. The slips are 
commanded by powerful traversing cranes competent to 
take up a whole marine engine complete—when not too 

e—in the erecting shop, carry it to the hull, and drop 
it in, Ships have not infrequently been launched at 
Linthouse with steam up. Some of our daily contempo- 
raries have attributed the — of the Daphne to the 
circumstance that she had her machinery on board. 
At the time of launching her engines only were 
in position, as it was intended to put her boilers 
in subsequently under one of the harbour cranes. The 
presence of her engines ought to have made her more stable 
than the reverse; and in any case, the launching of 


steamers with engines and boilers in js a thing of daily 
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oscurrence. We fear that the explanation of the catas- 
trophe is simply that the Daphne was an exceptionally 
tender ship—that is to say, a craft with little or no initial 
stability. Recently, and we think unwisely, a number of 
vessels of this kind have been constructed. The Austral, 
for example, which nearly capsized in A ia, was a 
vessel with little or no initial stability. It is 
stated that the City of Rome is not safe with 
less than 1000 tons of coal or cargo on board. 
In a paper “On Curves of Stability of some Mail 
Steamers,” read by Mr. Biles before the Institution of 
Naval Architects in April, 1882, mention is made of the 
Thames, the property of the Peninsular and Oriental Com- 
pany. She is 392ft. long, 42ft. beam, and 34ft. deep. On 
a mean draught of 19ft. this ship had so little stability that 
she heeled 12 deg. to port or starboard, according to which 
way a moderate breeze was blowing. In the course of the 
discussion which followed, Mr. Henwood mentioned aship 
250ft. long, which, when empty, had a list of 114 deg. to 
starboard, and he brought her upright by shifting 13 tons 
of dead weight on her upper deck. It must be clearly 
understood that these ships of small initial stability are not 
necessarily unstable or unsafe when they are loaded; but 
the tendency to build such vessels is not the less to be con- 
demned. They are unstable because they are too 
high—to speak in popular language—for their width, 
and before they can be considered safe they must 
be brought far down in the water. If we put 
a board flatwise on the water, it will be extremely 
difficult to overset it, while it would be impossible to make 
the same board swim upright, with one edge up and the 
other immersed. Let us suppose that the board is a foot 
wide, and ten feet long. If now it besawn in two, and the 
strips nailed together, we shall have a compound plank, 
6in. deep and Qin. wide, and the addition of a small 
amount of lead on one edge would suffice to make this 
structure swim with one edge up; without the lead 
this would be impossible. The tender ship is in a similar 
condition, and without ballast or its equivalent she will 
not swim upright. It has been stated that the reason why 
the Daphne turned over was that she was suddenly checked 
by a cable fixed to an anchor, provided to prevent her 
from going too far. S» far as we have learned the arrange- 
ments for launching were like those always adopted on the 
Clyde. From the hawse-pipes on either side depended 
cable chains held by heavy weights to the ground, with 
just sufficient slack, allowing for the distance the anchors 
were expected to drag, to pull up the vessel when she 
reached the middle of the channel, which at this point has 
a breadth of about 500ft. Assuming that she wasa tender 
ship, it is quite possible that the check in question would 
heel her over. Mr. Henwood made a ship stand up with 
13 tons of dead weight, and it is evident that the initial sta- 
bility of this ship, up to 11} deg., was measured by this 
weight. Bearing this in mind, it is easy to see that an 


ai | anchor and cable might put on sufficient strain to turn over 


the Daphne until her side lights were submerged ; her sink- 
ing would follow as a matter of course. But the obvious 
answer to this line of reasoning is that she ought not to 
have been so tender that an anchor and cable could turn her 
over. It has also been stated that there was a great deal of 
lumber on her deck, but no amount of lumber which could 

ied under the conditions ought to have upset the 


be 

t is 1 mye evident that in this case the m of build- 
ing tender ships has been pushed too far. If no lives had 
been lost, we might regard the upsetting of the Daphne with 
equanimity if not pleasure. Recently there have been many 
and heavy losses of steamers. Ships have disappeared with 
all hands, and left nota trace behind. There is some reason 
to think that these steamers capsized. It is at least certain 
that in some cases owners have pushed their desire for deep 
ships to a length which has been earnestly deprecated by 
shipbuilders of eminence—among others, Messrs. Denny 
andCo. Thefoundering of the Daphne will perhaps do some- 
thing to convince shipowners that they are going too far. It 
is true that a ship which cannot be launched without risk 
may be loaded so as to be perfectly safe; but it is also true 
that a mistake in the loading may render her quite the 
reverse of safe. The case of the Daphne proves that it is 
unsafe to take liberties with small steamers, while that of 
the Austral teaches the same lesson for large craft. Taken 
together, they appear to cover the whole range of possible 
screw steamers. 


ELECTRIC LIGHTING, 


Summer nights do not direct attention to electric 
lighting; and corporations, as well as private individuals, 
may be excused if they do not feel much interest for the 
time being in the relative values of two systems of illu- 
mination. For this, among other reasons, little or nothing 
is being done just new in electric lighting. But we have 

the longest day, and autumn, and even winter, are 
now so near that we ought to make provision for 
them. The time is opportune enough, therefore, for 
considering the present position of electric lighting 
and its prospects of success, These last are not 
as encouraging as is desirable. In certain quarters 
attempts are made to put things in a pleasant aspect. 
We should not do our duty if we followed this 
vicious example. For nearly two years the electric light in 
many forms has been before the public; and enormous sums 
have been, nominally at least, subscribed to work various 
patents and different systems. It has been estimated that 
considerably over two millions sterling has been actually 
subscribed, and in some shape or way spent, in connection 
with electric lighting. It must be admitted, we think, 
that there is very little to show for this enormous outlay. 
A sixth-rate gasworks would give more light than all the 
electrical apparatus in Great Britain put together. A few 
railway stations, as for example, the Great Northern, Great 
Western, and Great Eastern termini, are more or less 
badly lighted by now old fashioned arc lamps. In 
the City we have a few hundred street and private 
lamps. A small district round Holborn Viaduct is 
lighted on the incandescent system by the Edison Company, 
and the new Law Courts, a theatre, and q restaurant or 
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two have been lighted on the same system by the Swan Com- 
pany, and this is really about all the commercial lighting 
that is to be seen, There is a fine —- the Fisheries 
Exhibition, and one much less remarkable at the West- 
minster Aquarium; but these are strictly exhibitions of 
electric lighting, and not commercial installations, What 
is true of London is yet more true of the country. No 

rogress whatever has been made in introducing electric 
ighting into private houses, Almost the only examples 
we have of the popular use of electric lighting is 
supplied by a few small installations in the Strand, 
and at Brixton, arc lamps being almost exclusively used ; 
incandescent lamps are to be found in one or two hotels and 
restaurants; and the Brighton Pavilion will, it is hoped, 
be lighted in the same way in a few weeks. But when we 
have summed all up, the work done by the electrical engi- 
neers is as a drop in the ocean compared with that done 
by the gas engineers. We know that what we write will be 
very unacceptable to a few individuals; but it is the truth, 
an Ye truth, perhaps, but one that may as well be 
told now as further on. 

The question why the use of the electric light does not 
extend naturally suggests itself. Many answers may be 
given, uncertain Parliamentary action may be cited among 
others; but we think that two supply all the information 
needed at the moment. The first is that the public have 
no confidence in it, and the second that it is not only too 
dear, but too troublesome. Householders are accustomed 
to turn a tap and light their gas, and the gas is always 
ready when wanted. No private householder will use a 
steam engine and dynamo when he can have gas, and 
if he does not obtain the light in this way he cannot, it 
seems, have it at all, at least up to the present. As to 
the expense of the electric light, there are really next to no 
data to go upon. No one can tell, for example, whether 
the Edison Company is lighting the Holborn district at 
a loss or not; and the same thing may be said of every 
company actually doing work at a price ; but there is very 

reason to think that in all cases the cost of electric 
ighting is under-estimated, because electricians and electri- 
cal engineers, as a rule, quite lack the commercial know- 
ledge which is essential to an accurate estimate. As an 
example, we may say that we saw not long since an esti- 
mate for the power required to run a certain number of 
arc lamps, which was based on the power spent in the 
lamps, with 10 per cent. added for contingencies, Nothing 
was allowed for engine friction, the resistance of belts or 
shafts, and the efficiency of the dynamo was taken at 
90 per cent. The proper estimate in this case would have 
been to regard the power expended in the lamps as 40 per 
cent. of the indicated horse-power ired. 

The most recent utterances on the subject of electric 
lighting are those of Mr. Gordon, who read a paper on the 
subject before the Society of Arts. Mr. rdon is 
manager of the electric light depaitment of the Telegcaph 
Construction and Maintenance Company. He is an able 
electrician, and the inventor of a capital dynamo; but 
this did not prevent him from saying much with which we 
cannot agree. We do not refer so much to the 
electrical portion of his paper, if we may so 
speak, as to the engineering Here we must 
quote Mr. Gordon:—“In putting up a plant for 
10,000 lights, in the middle of a populous town—a town of 
wealthy houses, where the inhabitants do not at all 
like smoke and waste steam—there are a great many 
matters to be attended to.” Mr. Gordon gives a diagram, 
showing three engines of the marine type, each driving a 
huge dynamo. The engines stand side by side, with the 
boilers behind them. “This,” says Mr. Gordon, “is not 
the only way, perhaps not the best way in which it could 
be worked out, but it is one way which has recommended 
itself tous. There is the plant, an end elevation, and an 
elevation of the boiler house. Of course, we have to get 
our boilers in pretty close ; there are seven boilers here. 
Then there is the dynamo house with three dynamos, each 
working 5000 lights, two to be always at work, and one in 
reserve, the whole plant being designed for 10,000. Then 
we have an arrangement so that the mains are laid double. 
That is to say, each house has half its lights from one 
dynamo, and half from another, so that, supposing an 
earthquake upset one of the dynamos, and put it wrong, 
then only half the lights would go out; the town would 
not be put in darkness. There is one class of accident 
which may occur to any machine, and it is, I think, about 
the only difficulty which large dynamos are liable to, that 
is getting a hot bearing. But an engine-driver is not 
worth his wages if he cannot keep an engine with a hot 
bearing going for a quarter of an hour; and supposing he 
finds be has a hot bearing, all he has to do is to start the 
spare dynamo, get the speed of that the same as the speed 
on the other, start the exciting engines, get the pressures 
constant, then pull over the switch, and all that will 
happen will be a slight jump in the light, and then the 
engineer may instantly stop the heated dynamo and attend 
to the bearing. The engines are condensing engines, each 
dynamo to have two, and they will require about 510 indi- 
cated horse-power when at full work. Each engine is 
calculated to have a power of 275 indicated horse-power, 
so as to give about 550-horse power available, which is 
sufficient reserve, Again, there are boilers in reserve ; 
43 boilers would give sufficient power, so that there will 
be always two boilers standing quite idle, which can be 
cleaned. There is a crane running along the 
roof, which we use to put the machinery into its place, 
and to lift any part of it as may be required for repairs.” 

Here at the very outset we have Mr. Gordon doubling 
all his leads, although it is well known that the cost of 
leads is one of the greatest foes of the electric light. He 
has provided only 50 per cent. more plant than is required, 
andit is enough to point out that if one dynamo broke down, 
and the engine driving another dynamo ax well, he could 
only supply half light. It is no use to argue that such a 
thing cannot happen, because it has actually ag to 
the plant of the Edison Company in Holborn. Further- 
more, he insists on having condensing engines. “If you 
only want 10 or 20, 50 or even 100-horse power, you may 
send the waste steam up the chimney, it disappears jn the 
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air, and you hear no more about it: but if you have over 
1000-horse power, even in this station, which is regarded 
as a small experimental one, and send the waste steam into 
the air, two or three unpleasant things will happen. First, 
you will choke the chimney, because the effect of the steam 
will be to cake the soot, and so spoil the draught, and some 
day you would find the furnace would not draw ; secondly, 
that steam would attract all the London blacks, and form 
a fog to which our present fogs would be as nothing, and 
that would be a bad introduction of the electric light, one 
of the great arguments in favour of which has been that it 
is to keep our houses clean. With a condensing engine, 
the waste steam is all condensed, and goes away in 
the form of water. It is a hard saying to say there 
must be condensing engines, because condensing engines 
very greatly increase the first cost; but in spite of this, I 
say we must make up our minds that if we have the elec- 
tric light at all, we must be prepared to pay for condensing 
engines. We must remember, too, that there is a special 
clause in the Electric Lighting Act, and in the draft Pro- 
visional Orders, pointing out that no parliamentary powers, 
conferred on a corporate or other body, are in any way to 
be regarded as a protection to them against being indicted 
for a nuisance, if they should cause one. Therefore, we 
must arrange the plant so as not to cause a nuisance. With 
electricity there is more loss in transmitting it to a long 
distance than with gas, so that we cannot place our electric 
lighting machines at a great distance from the town. 
About half a mile radius is a convenient distance, and 
therefore the stations must be tolerably central.” 

It may be highly desirable to have condensing engines, 
but not for the reasons stated by Mr. Gordon. e never 
before heard of the exhaust steam from an engine collecting 
“blacks ;” but what, we may ask, is to be done where no 
condensing water is to be had? There are not a few 
districts in which the cost of water would be greater than 
that of coal. If it be, indeed, true that electric light engines 
must condense their steam, then another weight is added 
to an already over-burthened system. 

If Mr. Gordon spoke as an engineer of experience, he 
would say that to work such a plant as he hes of econo- 
mically, he ought, as far as possible, to work it con- 
tinuously. With two dynamos and engines—that is to 
say, with two-thirds of his plant and one half his 
costly leads—he would get a much better in the sense 
of a safer result by supplementing his dynamos with 
secondary batteries. But Mr. Gordon’s machine gives an 
alternating current, and he does not believe in secondary 
batteries, and, in the course of the discussion which 
followed the reading of his paper, he said :— Storage 
was not analogous to pumping gas into gas reservoirs. 
You could not store electricity ; you stored energy, and the 
analogy to storing energy was winding up a spring or 
pumping up water to a high cistern. Suppose you had a 
steam engine which worked a quantity of machinery in a 
large factory, what would be thought if some one came to 
you and said if your engine broke down the shop must 
stop, so you must have storage; and told you to take off 
the belt, use the engine to pump water into a high reser- 
voir, and let the water run down again, and turn a turbine, 
and drive a shaft, and then you would be sure not to break 
down? They would not think much of the practical 
nature of such advice; and if he added, you must pump it 
into a cistern which leaks very badly, they would think 
still worse of him.” 

This is scarcely a fair picture; but even as it is we are 
content to say that the advice given would be R 
Under certain circumstances it would be advisable to 
pump water even into a leaky cistern. Let us ask Mr. 
Gordon what he would think of a gas company which had 
but two enormous retorts to supply 10,000 lamps and pro- 
vided no gas-holder? He would say the manager of such 
works or his directcrs did not know how to prepare for 
contingencies. We see a strict analogy between Mr. 
Gordon’s scheme and this. If he will use his engines to 
force energy into storage batteries during the day, he can 
depend on a moderate amount of plant to keep his light 
going at night. It is possible that until the storage 
battery is used freely there will be no electric lighting 
done worth talking about. But it may be argued with 
much force that there is yet no storage battery available. 
So much the worse for the electric light. We are quite 
willing to concede that a battery of uncertain durability 
which costs £300 and lights twenty-five incandescent lamps 
to 16-candle power for a few hours, will not help elec- 
tricians much, but such a battery certainly does not 
represent finality in this direction. However, if it did, 
Mr. Gordon’s solution of the whole difficulty is not the 
true one. We prefer Mr. Crompton’s plan of using a 
comparatively large number of engines and d os, and 
so subdividing the results of a breakdown that they 
become infinitesimal. 


THE ENGINEERING EXHIBITION. 

YesterDay the Engineering Exhibition in the Agricul- 
tural Hall, Islington, set on foot by Mr. Barnett, was 
opened to the public. On Wednesday afternoon there 
was a private view for members of the press and a few 

ially invited visitors. It will, of course, be remem- 
bered that Mr. Barnett last year organised an exhibition 
largely devoted to marine engineering, which was 
eminently successful, especially from the exhibitors’ point 
of sight, and we see no reason to doubt that the present 
exhibition will be equally satisfactory. Mr. Barnett has 
taken great care to have, if we may use the words, a con- 
siderable change of programme; and those who visit the 
Agricultural Hall during the next ten days will find much 
that they have not seen before. We regard with some 
regret, however, the absence of all the models of naval 
architecture which last year proved so attractive. It is 
true that room could not be found for them in the main 
body of the hall, but space was available for them in the 
galleries. It is possible, however, that considering the 


existence of the Fisheries Exhibition, Mr. Barnett has 
acted wisely in excluding to a considerable extent nautical 
exhibits. 

The contents of the Agricultural Hall are, in a very 


strict sense of the word, engineering in their character. 
There is a good collection of machine tools, although 
nothing with the exception of a hydraulic rivetter, and 
one or two smalier exhibits, can be regarded as strictly 
novel. In another place we have dealt very fully with the 
contents of the building, and it must suffice to say that 
‘Mr. Barnett, aided by Mr. D. K. Clark, Mr. D’Alton, and 
the other members of a competent and ample staff, seem 
to have left nothing undone to satisfy both exhibitors 
and the public. Nothing is more appreciated by both 
than an honest dete:mination on the part of the organisers 
of exhibitions of this kind to do full justice to them; and 
the experience obtained of Mr. Barnett’s management 
during his last year’s exhibition has evidently been satis- 
factory. If it was not, certainly exhibitors would not 
have done as they have done this year. The character of 
the exhibits is, upon the whole, of the most superior 
description. Thus, the exhibit of Sir Joseph Whitworth 
and Co, is, in itself, worth a journey to see; indeed, few 
more splendid displays of steel work have ever been got 
together than this. The exhibit of the Leeds Forge Com- 
pany is another wonder in its way, and it may be taken as 
an evidence of the appreciation of the firm for Mr. 
Barnet’s exhibition that the cost of this exhibit will, we 
have reason to believe, exceed £1000. 

That exhibitions as a whole have done this country 
harm is an opinion entertained by many engineers and 
manufacturers who ought to be competent to speak with 
accuracy on this point. They hold that the International Ex- 
hibition of 1851 taught foreigners a great deal too much. It 
is, however, too lateintheday to deal with this question now. 
Even if those who condemn exhibitions are right, the mis- 
chief has been done, and nothing we can show now will 
teach the intelligent foreigner much that he does not 
already know or cannot easily Jearn. It remains to us to 
make our exhibits invariably of such a class that the 
national reputation may be kept up. In many respects 
both English design and English workmanship are 
still omg in advance of anything produced abroad; 
and this is especially true of locomotive and marine 
engines. It is unfortunately true that indifferent exhibits 
may do much to lower the tone of an exhibition and to 
convey a very false impression to visitors. We do not say 
that there is nothing bad in design, material, or workman- 
ship to be found in the Agricultural Hall ; that would be 
to assert too much. But we can safely say that there is 
very little to be seen mediocre in character. The truth is 
that the exhibition of last year, followed by its copy on the 
Tyne, gave a high character to these undertakings, and it 
is felt that it will not do to make a bad display. To com- 
pete with such firms as the greatest represented at the 
Agricultural Hall this year in excellence of design, material, 
and workmanship may appear a serious undertaking ; but 
the very circumstance that such a competition is necessar 
acts as astimulus,and promotes the production of good work. 
It will not do to be beaten ; and it is fully understood that 
as much merit may be found in a little launch engine as 
in a huge steel forging by Whitworth or Krupp, only the 
merit is of a different kind. Let it be felt that an Exhibi- 
tion is really to contain first-class exhibits sent by 
firms of world-wide reputation, and the tone of the under- 
taking becomes elevated. None but those who know that 
they will not disgrace themselves will show at all, and each 
exhibitor will do his best to make or maintain his reputa- 
tion. For this reason Mr. Barnett is to be congratulated 
on the presence of much that is to be found in the Hall, 
and should he repeat his venture, we have no doubt that 
he will find year by year that the exhibits grow in import- 
ance and value. 

One of the most attractive points about the present 
Exhibition, as far as the outside public is concerned, is the 
great variety of the exhibits) We do not find the 
same things produced and reproduced over and over 
again with small modifications. On the contrary, almost 
the whole range of mechanical engineering is fully repre- 
sented—from a locomotive toa gland packing, from a steam 
punip to the latest novelty in lubricators, everything will 

found; and those interested in engineering, even 
remotely, who cannot succeed in spending pleasant hours 
in the Agricultural Hall must, we think, be hard to please. 
The organisation of the place is as nearly as possible per- 
fect in every respect, and this is a most important point. 
Those who can and do not visit the Exhibition will, we 
think, make a mistake. 


BASIC STEEL AT AMSTERDAM, 


EncLanp, France, Germany, Austria, and Belgium have all 
alike contributed specimens of basic steel to the Amsterdam 
Exhibition. The specimens have been got together by Messrs. 
Thomas and Gilchrist, the inventors of the process, and they 
testify to a capability by this metal which, viewed in the light of 
earlier knowledge in this branch of metallurgy, is remarkable. 
The British specimens from the Patent Shaft and Axle-tree 
Company's Works, at Wednesbury, are designed to show the 
applicability of the steel to locomotive tubes, tin-plates, Gallo- 
way tubes, and rivets. France contributes striking illustrations 
of the ductility and the malleabity of the metal. The specimens of 
plates from the Creusot Works have borne the severest punishment, 
including the flanging 6in. by 64in. deep of a central hole, and the 
edges of a plate “59in. thick, and 165 lb. in weight; and beaten out, 
the unflanged portion into a stride or A-shape, while the flanged 
edge is almost elliptical in outline, and the hole circular. The capa- 
bility of the angle iron appears in the sample bent hot into an 
S-shape, the upper possessing a smaller radius than the lower 
curve. The quality of the rails, made also by Messrs. Schneider, 
is told in the one complete twist on a length of 5ft. 9in., weighing 
1101b. The handling of the basic plant by the Hoerde Hutten 
Verein, Germany, is shown mainly in a large collection of rail 
sections, tram rails, and sleepers, together with some plates. 
Similar sections come from the Teplitzer Walzwerk, of Teplitz, 
Austria. The tenacity of the steel comes out in the manner in 
which the specimens have submitted to cold bending and twist- 
ing. Demonstrative of the different degrees of hardness which 
the metal can be made to acquire is the circumstance that the 
carbon in the rails is 0°35 per cent., and that in the rolled 
sleepers 0°08 per cent. Test pieces made from the sleeper material 
have a limit of elasticity from 13°4 to 14°6 tons per square inch, 
a tensile strength of from 25°4 to 27°6 tons per square inch, an 
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elongation of between 29 and 33 per cent., and a contraction of 
area of between 53 and 63 per cent. Tubes flanged and bent 
close, cold, yet without sign of fracture, are the contribution 
from a second Austrian steel works, the Witkowitzer Bergbau. 
The Belgian contribution is an assortment of wire from the 
finest to the ordinary thick from the Les Acieries d’Anglear, of 
Renory, Ougrée. The content of carbon in this wire is from 0°12 
to 015 per cent. The same firm likewise show steel wire upon 
their own account. 


PRICE AND PROFIT ON GAS. 


A sTaTEMENT of the price of gas over a period of twenty-six 
years, and of the profit on its production over the bulk of that 
time, has been compiled at Middlesbrough. In the year 
1856 the net price of gas in the town named was 5s. 10d. per 
thousand cubic feet; in 1860 it was reduced to 5s.; and successive 
reductions brought it down to 3s. a little more than ten years 
ago. After being stationary for a year or two it was raised in 
the period of the coal famine to 3s. 5d., but successive reduc- 
tions brought it down to 2s, 6d. last year, and this year there 
has been the further reduction to 2s. 3d., whilst that absurdity, 
meter rent, has been discontinued. A neighbouring borough 
has cheaper gas even than this, but it cannot be said that gas in 
the north Yorkshire town named has been dear for a considerable 
period ; and it is interesting to notice that there has been a con- 
tinuous growth in the consumption and a continuous en 
ment of the profits. Very naturally there has been an in- 
crease of the capital invested in the manufacture, and the 
interest paid, and the redemption money are greater. But 
despite that the profit after paying these—the profit that 
has been used to reduce the rates, for the works belong to the 
Corporation of the town—that profit has been increased from 
£1500 in the year 1867 to £4536 for the last year. The statistics 
of the production are only given for a limited number of years ; 
but for the year ending in, but not with 1880, the gas made 
was 147 millions of cubic feet. In the following year it rose 
12 millions of feet, and in the last year reported on there was 
a still larger increase that brought up the total make for the year 
to 178 millions. A table is given of the cost of the manufacture, 
but as this is for a very limited period, it may be sufficient to 
state that the gross cost of the production was a fraction over 
2s. 3d., and that bye-products sold realised over 1s. 4d., and 
thus the net cost of the gas was below 1s., and there was thus a 
substantial balance to pay interest from. It is evident that 
gas at a low rate is the most proutable to the maker, and that 
large as has been the consumption, there is a still larger area of 
supply that may be entered with cheaper gas. 
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WILLIAM SPOTTISWOODE. 

YesTerDAY the remains of the President of the Royal Society 
were laid in Westminster Abbey, near the burial place of one 
of his ancestors, John Spottiswoode, Archbishop of St. Andrew's, 
who died in 1639, 

His extraordinary private worth is known only to the few; the 
industry and self-denial of his early days, his fidelity to friends, 
his readiness to help, his unremitting devotion alike to know- 
ledge and to duty. 

Mr. Spottiswoode was born ir 1825, and was the descendant 
of an old Scottish family. His father was the head of the 
Queen's printing-office, to the direction of which he succeeded, 
and it became under his direction one of the best-managed 
establishments of the kind in existence. After spending some 
time at a school kept by Mr. Buckland—brother of Dean Buck- 
land—he went to Eton. Here, however, he stayed but a short 
time; he and his brother attempted some chemical experi- 
ments—in which detonation played a prominent part—at a time 
when science had no place in our public schools, No blame it 
appears, however, was attached to the brothers, who were trans- 
ferred to Harrow. Thence he went to Balliol, and in 1845 he 
took a first-class in Mathematics, and in 1847 he took the Senior 
University Mathematical Scholarship. Although on quitting 
college he entered upon the active management of the business 
of the Queen’s printers, resigned to him by his father, he still 
lectured at Balliol, and iater on was appointed examiner in the 
Mathematical schools. 

But Mr. Spottiswoode was almost as accomplished as a linguist 
as a mathematician, and so good an Oriental scholar that he was 
urged to undertake an edition of a great work on Indian astro- 
nomy, on which he contributed a paper to the “Journal” of the 
Asiatic Society. In 1856 he visited Eastern Russia, and the first 
book by which he became generally known was his “Tarantass 
Journey through Eastern Russia,” a work so full of observation, 
and written in such a vivacious and graphic style, that its readers 
might well have hoped for a succession of such volumes from the 
same pen. 

His earliest scientific work consisted of five quarto pamphlets, 
published in 1847, under the title of “ Meditationes Analytic,” 
and since this date scarcely a year has passed without a con- 
tribution from him to one or other of the branches of science in 
which he was interested. Many appeal only to specialists, and 
deal with abstruse mathematics; but in these, as in his more 
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purely physical work, fellow students, both in this country and 
abroad, admit that he showed an intellect, not only of the highest 
training, but of rare clearness, penetration, and even originality. 
Spottiswoode has been termed “the incarnation of g 
and this feature of his mind comes out, not only in his ma 
matical work, but in those beautiful researches in physics con- 
nected with polarised light, and certain forms of electrical 
discharge, with which his name is intimately associated. While 
the great bulk of Spottiswoode’s researches was given to the 
scientific world through the medium of the Royal Society and 
such journals as the “ Philosophical Magazine,” his many-sidedness 
found outlets through other channels of publication. Thus, we 
find him reading a paper to the Geographical Society on 
“Typical Mountain Ranges, an application of the Calculus of 
Probabilities to Physical Geography,” to the Musical Society a 
lecture on “ Beats and Combination Tones,” and to the Astro- 
nomical Society one on “A Method of Determining Longitude.” 

In 1871 he became treasurer of the Royal Society, of which he 
had been at the date of his death—from Roman fever—president 
for four years. To be president of the Koyal Society is much, 
but, great as the honour of that presidency is, probably few to 
whom the honour has fallen have shown so full and wide a capa- 
bility for the varied duties implied in it as was possessed by him. 
He knew and appreciated his fellow-men of every grade; he had 
seen the ways and cities of many people ; his native courtesy had 
been polished by use; he was, above all things, a man to be 
trusted and relied upon. He was a believer in science and a 
believer in religion, and his name is not one which will be lightly 
weighed in the conflict which it is sometimes attempted to set up 
between the two. He was tolerant, but he was not tolerant to 
that point which reaches intolerance. As to his personal 
relations this is not the place to dwell upon them. But it would 
be equally out of place to make no mention of the fine and un- 
failing courtesy and kindness, the sincere and complete unselfish- 
ness which endeared him to people of all ages who came in any 
way under his influence. 


SIR EDWARD SABINE. 


Tuer death last week, at Richmond, of General Sir Edward 
Sabine, ex-President of the Royal Society, at an age which only 
lacks five years of a century, carries us back to a time which, 
from the standpoint of science at least, is a very remote period. 
He was, we find to our surprise, some sixty years ago working in 
the company of such men as Wollaston, John Dalton, Peter 
Barlow, Pond, the Astronomer Royal, Mr. Airy, and Mr. Owen, 
while the activity of his life was maintained to make him a con- 
temporary of such men as Spottiswoode, Cayley, Huxley, 
Tyndall, and others. He was borr in Dublin, October 14th, 
1788 ; his family is stated to have come originally from Italy, 
but latterly to have been settled in Normandy. He was trained 
at the Royal Military Colleges of Marlow and Woolwich, and 

btained his commission in 1803, and received hiscaptaincy in 1813. 
Much active service he does not ap to have seen, the main 
event in his military career being in connection with the cam- 
paign against the United States—1813-16—when, in 1814, he 
commanded the batteries at the siege of Fort Erie. He was 
later on, about half a century ago—1830—on duty in Ireland 
during the disturbances of that time. He became Lieut.- 
Colonel in 1841, Lieut.-General in 1859, and he retired with the 
rank of General in 1874. Very early in his life he took the 
greatest interest in physical science, especially in the subject of 
terrestrial magnetism; and a reference to the “ Philosophical 
Transactions” of the Royal Society will show how indefatigably 
he pursued this branch of experimental science throughout the 
rest of his life. During the American Campaign he distinguished 
himself »« exceeding his orders; but the offence was forgiven 
through the brilliancy of the result which attended it. The war 
concluded, he wasappointed astronomer in Ross's Arctic Expedition 
in 1818, and accompanied Parry’s Expedition in 1819-20 in the 
same capacity. For the next few years he was employed by the 
Government to make pendulum experiments near the equator 
and in the north, and he published the results in 1824. In 1825 
he was appointed with Sir John Herschel the British members 
of a joint commission between the French and English Govern- 
ments, to determine the precise difference of longitude between 
the observatories of Paris and Greenwich, by means of rocket 
signals ; and in 1827 he was engaged in determining by direct 
observation the difference in the lengths of the seconds 
esq yr at Paris and at Greenwich, and of the magnetic 
orce of the earth at those two stations. For many years 
after this, to verify his theories and complete his knowledge, 
he carried on experiments in magnetism, and with the pen- 
dulum in different latitudes in all parts of the globe, from 
the equetor to the Arctic Circle, and regular reports were 
sent to the Royal Society and the British Association. In 1836 
and 1837 he presented to the British Association an account of a 
magnetic survey of the British Islands, and a report of the varia- 
tions of the magnetic force in different parts of the globe. Again 
in 1840 he still deals with the great subject of terrestrial 
magnetism, and thirty-two years later he was working in the 
same direction, and in 1872 we find him bringing before the 
Royal Society his thirteenth contribution on the subject of 
terrestrial magnetism. It is not probable that Sabine had no 
distinct idea of simply benefitting navigation by his researches, 
immeasurably good and satisfactory as such an idea would have 
been, but of pursuing science for its own sake, for the mere 
desire of adding to a correct knowledge of the multifarious 
phenomena of our wonderful universe. 

A result of his report for 1838 was the despatch of Captain 
James Ross, in command of the Erebus and Terror, to make an 
energetic survey of the Antarctic region ; and three meteorological 
observatories were established at St. Helena, the Cape, and Van 
Diemen’s Land. The reports were sent home and the results 
were reduced and published; and among other relations which 
Sabine did much to establish, were those between certain mag- 
netic phenomena and sunspots, 1nd the influence of the magnetic 
action jof the sun and moon upon theearth. Nor must we forget 
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experiments, to which we owe our present conception of the exact 
figure of the earth. 

Sabine was elected to the Royal Society so long ago as 1818, 
was chosen a vice-president in 1850, and succeeded the late Sir 
Benjamin Brodie in the presidency in 1861. He held the post 
for several years, and so late as 1870 presided at one of the con- 
versazione. In 1879 he lost the accomplished and congenial wife 
whom he had married upwards of half-a-century before. She it 
Tete translated Humboldt’s “ Kosmos,” which he edited in 

He was made K.C.B. in 1869, had the Prussian order pour le 
mérite, the Italian of Sts, Mauria and Lazaro, and the Brazilian 
of the Rose. He had received the Copley and Royal medals, and 
had been elected corresponding member of many of the principal 
academies and societies of Europe and America. The name of 
Sabine will ever hold a high place in the annals of science and the 
history of navigation, 


TRIAL OF A SINGLE CRANK THRASHING 
MACHINE. 

A YEAR ago, at Reading, the judges found themselves 
constrained to depart a little, only a little, from the no 
trial policy of the council of the Royal Agricultural Society. 
A thrashing machine was exhibited by Messrs. Nalder, in 
which the riddles and shakers were driven by one crank, 
and the shaker boxes used as oranesting soe thus saving 
bearings and presumably power. re was obviously 
sufficient novelty and promise in the ment to make 
it impossible to pass the machine over, and the judges 
awarded the makers a silver medal. But before or after 
this was done, a little farce in the way of a trial was 


were imported into the discussion of the trials as elements 
affording comparative indications of the value of the several 
machines. These things were unnecessary in 1882, because 
they were obtained with different machines in 1875. 

As no real tests have been made for so many years, 
we readily eed to be present at the trial of a 
machine which was recently made in a small 
place in Denmark, with machine which we 
illustrated and described in our impression of the 
20th October, 1882, as designed and constructed 
by Mr. A. W. Mantle, an English resident in Eckern- 
férde, From the year 1875 to the year 1883, without 
taking stock by systematic trial of the development 
of a class of machine which takes a prominent place 
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MANTLE’S SINGLE CRANK THRASHING MACHINE.— Figs. | and 2. 


played. Some straw was procured, and some corn and 
seeds, The machine was started, and the already 
thrashed straw fed in by one man, while two others fed in 
the corn—barley or wheat—and the grass seed ;_ thus con- 
structing a sort of synthetic puzzle on which the analytic 
tae of the machine were tested in a comfortable way. 

e three ingredients seem to have gone through the ma- 
chine with sufficient celerity to show that they had done 
it before, and to have separated with enough distinctness 
to indicate proficiency in that also; at any rate, the judges 
were satisfied that these things would all go through the 
machine, and they were able to award the silver medal to 
Messrs. Nalder without any of the uncomfortable excite- 
ment of a — trial. The simplicity of the test 
was its leading feature. It is quite unnecessary to insist 
upon the very marked difference between it and the com- 
plicated tests carried out in 1875 at Cardiff, when such 
superfluous refinements as quantity, time, and power, 


amongst all those used in agriculture, is a lo time, and 
if no improvement has been made it is desirable to know 
even that. Thrashing machines do not pay to make. 
This must be true, because all or nearly all the makers say 
so. Yet they are afraid to attempt the production of a 
much simpler machine which, if successful, would pay to 
make. Thrashing machines are very delicate things to deal 
with, and so long as trade is fairly good, a manufacturer 
will not risk the outlay almost always incident upon the 
construction of a thrasher new in general arrangement, 
in whole orin part. It is hardly possible to predict what 
will be the result of any material modification ; a satis- 
factory result can only be obtained by experiment; it 
cannot, as in steam engine work, be calculated upon. Itis 
therefore excusable on the part of thrasher makers that so 
long as no special inducement exists, and trade remains 
goed, they should prefer to move exactly upon the lines of 
the machines they have proved to work well. This, how- 
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ever, is of course not the view of the Royal Agricultural 
Society, the object of which is to encourage improvements 
which will effect economy in labour and power. We may, 
poatoes therefore _— that a gold medal will soon be 
off by the Society for the best new thrashing machine 
which will give a good sample and quantity, without 
the nt size and weight, and without the expenditure 
of ie aemen amount of power at present required, 
compared with the power actually employed in the thrash- 
ing itself. At Cardiff—there are no official trials to refer 
to since 1875—the easiest running machine took 52 per 
eent. of the power required to drive it when thrashing to 
run it empty, while the several machines tried took from 
52 to 77 per cent.; or, in other words, the thrashin 
machine does a smaller amount of actual work per unit o 
work done upon it than almost any other sort of machine. 
It has been estimated that 40 per cent. of the whole power 

uired is absorbed by the drum, the shakers, caving 
riddle, and dressing shoe taking another 40 per cent., 
leaving 20 per cent. for the second dressing shoe, fan, 
elevator, &c. 

The machine we illustrate now was recently tried on the 
farm of Herr Hermann Beek, Hoffnungsthal, near Eckern- 
férde, in that part of Denmark which is now Prussian. 
The trial was made with barley, which, though stacked in 
one of the monster barns common in these parts, was tough, 
and during the latter part of the running rather clammy. 
The machine is fitted with a drum 5ft. in length and 2lin. 
in diameter, and as will be seen from the sectional elevation, 
which we reproduce for convenience of reference, the 
shaker consists simply of a large open sieve rigidly con- 
nected to the caving riddle and jog board leading the grain 
to the dressing shoe, which is also connected to riddle and 
shaker, the whole being worked by onecrank. The second 
dressing shoe shown in section in both longitudinal and 
transverse sections, Figs. 1 and 2, is worked from the same 
crank shaft, and though not of the same weizht as the 
shakers, riddle, and dressing shoe, has been made with cast 
iron sides with the object of giving it approximately 
the same weight, as will be seen from the figures given 
below; so that the two sets of may neutralise 
the effect which their reciprocation would otherwise have 
on the steadiness of the machine, though, of course, one 
set moves in the opposite direction to the other on either 
stroke. The shakers and attached weigh 724 lb., and 


the second dressing apparatus 721 1b. The whole machine 
weighs about 3 tons 10 cwt., made up as follows :— 
German lbs. 
Side boards and wheel wood... ... 600 
Riddle shaker and jog board... .. ... ... 2... 658 
All iron, including drum, concave, —) east 2000 
dressing shoe, axles, and tires andnaves { wrought 2000 


71 
‘ Equal to 7190 lb., or 3 tons 10 ewt. 2 qrs. 17Ib. 

The drum weighs 385 lb., and the concave 310 1b. The 
shaker is 9ft.in length and the width of the machine, 
namely, 5ft., = area of 45 square feet, the stroke 
of the crank t ives it being3in. It consists of a light 
frame, with thin hoop iron dropped into saw cuts, to form 
one large grid, instead of the several having separate 
movements, as in machines as generally made. The riddles 
are 6ft. by 4ft. 7in., the effective area being 27°5 square 
feet, the holes being cylindrical and normal to the surface, 
and the wood not grooved. In the lower shoe the chaff 
sieve is 3ft. 4in. by lft. 7in., giving an area of 5°27 square 
feet, the stroke being the same as the riddles and shaker; 
the lower sieves are Ift. 35in. by 3ft. 4in., the area being 
4°3 square feet. The two sieves in the upper part of the 
second dressing shoe are 24in. by 2lin. within the frames, 
having an effective area each of 35 square feet. The long 
finishing sieve L, which delivers into the separate spout 
bins, takes the place of the more generally used rotary 
screen, and has an effective length of 42in, and width of 
2lin., or an area of 6°125 square feet. 

Having these leading dimensions we may compare the 
different parts, in of area, developed area, and 
velocities, with those of the machines of our well-known 
makers. The drum spindle is fitted with a 7in. pulley, 
and during the short trial we recently made was driven by 
a nominal 6-horse engine by Messrs. Marshall, 
Sons, and Co., fitted with a 5ft. fly-wheel. It is fitted with 
adjustable governor connections, so that the speed can be 
altered by throttling the steam at a higher or lower speed. 
When thrashing it was set so as to run at 115 revolutions 
per minute giving a drum speed of 985 revolutions per 
minute, and a drum surface velocity of 5417ft. per minute. 
Following the data and the method of comparison given in 
a paper read before the Institution of Mechanical Engi- 
neers in April, 1881, this circumferential velocity is found 
to be less than the mean of the speeds adopted by eleven 
makers, in the proportion of 5417 to 5998, though one of 
the makers referred to in the above-mentioned paper adopt 
5471 as the speed. The developed drum surface—that is 
to say, the product of the circumference of the drum by 
its length and by its circumferential velocity, is 27,087ft., 
which is only a little in excess of the mean of the same 
value for 4ft. Gin. English machines above referred to, 
which is 26,917ft. This value isa more complete indication 
of the thrashing capacity of the machine than simply the 
drum velocity. The area, developed area, and velocities 
of the other parts of the machine, which have to deal with 
the products of the work of the drum, may be referred to 
it in order to obtain a. systematic relation between the 
whole of the 

As already stated, the shaker is one large open grid, and 
is not composed of several distinct sections having rela- 
tive motions. It is therefore not easy to compare this with 
machines fitted with box shakers. It would seem, how- 
ever, that the velocity or feet moved through per minute 
by this shaker should at least equal that of the separate 
parts of a box shaker, unless the feet moved through per 
unit of time by the English shaker is greater than is neces- 


, which is not likely to be the case. The speed adopted 
by Mr. Mantle is, Seawak less than that in the English 
shakers in the proportion of 117ft. per minute to 127ft., 
which is the average of ten machines. The effectiveness 
of the shaking will, however, depend on the number of 
shakes given to the straw per unit of time, or in other 
words, upon the number of strokes per minute; and this, in 
Mr. Mantle’s machine, is 468, as compared with 346 in the 
English machine, the stroke being only 3in., as compared 
with a mean stroke of 4°4in. With shakers, then, it is a 
question whether the speed in feet per minute should be 
taken as the basis of calculation and comparison, or the 
number of strokes per unit of time; but if we take the 
former, and refer it to the drum velocity, namely, 5417ft. 
per minute, we find that the reciprocal of the relation 
between the velocities is mu = 0°0213, which is rather 
higher than the reciprocal or coefficient of shaker s 
given in the above-mentioned paper, which is 002125, the 
average English drum velocity being the higher, as already 
mentioned. The area of the shaker is 9 x 5 = 45ft., and 
45 x 117 = 5265ft. of developed surface, or an area per 


square foot of developed drum surface of oar = 0'194ft. 
There can be little doubt, however, that with a shaker the 
number of reciprocations per unit of time is as useful a 
guide as the velocity in feet per minute or the developed 
area, but it obviously cannot be used alone. Witha given 
velocity in feet per minute the larger number of short 
strokes will be more effective than the smaller number of 
long strokes. It is therefore necessary to fix first upon the 
actual area of the shaking surface, and this expressed in 


terms of the developed drum surface = 45 = 000166. 


27,087 
For the pur of comparison we may apply this to the 
average English machine with the developed drum surface 
as above given, namely, 26,917ft., and we get as the neces- 
sary shaker area for the same sort of shaker 26,917 x 
000166 = 44 68ft. Taking the English drum velocity we 


area is 


get 5998 X 0213 = 127-‘75ft. as the speed per minute for 
this shaker, and if a stroke of but 3in. is used we have 
12775 X ‘25 = 219 strokes per minute, or 438 revolutions 
per minute for the crank. 

The riddle capacity of the machine we are dealing with 
is larger than is usual in our machines. The actual surface 
is 27°5 square feet, as against the English mean of 21°85ft. 
The riddle speed in feet per minute, namely, stroke x 
strokes, is ter in the proportion of 117 to 114'5ft. per 
minute, the developed surface or actual surface x speed 
is also greater in the proportion of 32175 to 24466. 
This developed surface, compared with the developed drum 
surface is a = 0'1187 as the ratio of riddling to 

‘ 

thrashing surface, while the actual surface of the riddle 
per foot of developed drum surface or coefficient of riddle 

aor = 0'001014, both these coefficients being 

higher than English practice demands, ‘Taking Mr. 
Mantle’s developed drum surface and the coefficient of 
riddle area 0000802 as found from English practice, the 
riddle area would for his machine be 27,087 x 0:000802 = 
21°7 square feet instead of 27°5 which he has given it. 

Following this comparison we find that the sieves in the 
first or lower dressing shoe have an area which is consider- 
ably less than that in English 4ft. 6in. machines in the 
proportion of 4:32 square feet to 6:09 square feet. Their 
developed area is also smaller in the proportion of 505°4 
to 722'5ft., and consequently the efficiency would appear 
likely to be much less; but the velocity of the sieves in 
feet per minute is higher in the proportion of 117 to 115°7, 
a velocity which is only exceeded by one English 
maker. In the second dressing shoe Mr. Mantle’s areas and 
velocities are more nearly those usually adopted by English 
makers; but the speed in feet per minute is higher in the 
proportion of 117 to 100, and the area of the sieves in 
terms of the developed drum surface is less in the propor- 
tion of 0000129 to 00001065, the developed area in 


terms of the developed drum surface being also greater in 
the proportion 0°0151 to 0°01063. The velocity of the 
sieves in terms of the drum velocity is 0:0213, that of the 
English machines being 0 0166. 

The chaff sieve in the upper part of the lower dressing 
shoe has a slightly higher speed than in English machines, 
the number of strokes od minute, and not the length of 
stroke, being greater. The area is about the same as in 
English 5ft. machines, It is, perhaps, unnecessary to 
follow the comparison further, and we may now turn to 
the few figures obtained at the trial run referred to. 

The portable engine was made by Messrs. Marshall, Sons, 
and Co, in 1879. It has acylinder 8°5in. diameter and 
12in. stroke. ‘he fly-wheel is 5ft in diameter, driving by 
a cotton belt 5in. wide on a drum pulley 7in. diameter. 
The power consumed was taken by means of indicator 
diagrams, and as it took the German workmen as long to 
rig up tackle for this purpose as it would ordinary 
mechanics at home to prepare the same tackle for at least 
three engines, the indicator was attached by means of a 
pipe and socket screwed alternately into one and the other 
end of the cylinder. The difference between the diagrams 
from the two ends of the cylinder remained, however, 
tolerably constant, so that the diagrams will give fairly 
accurate indicated power. 

Diagrams were first taken from the back end of the 
cylinder, with the drum only running, and of these dia- 
grams A is a sample. This gives a mean pressure of 
159 lb., and, assuming the same mean for the front end of 
the cylinder, 6 28 indicated horse-power. The diagram B 
was taken immediatelv »fterwards, with the drum, shaker, 
and riddle, but nott':+ or «.evator running, and indi- 
cates 7°23 in:licate how..-;cwe:. Diagram C is taken from 
the same end of the cyiiuder, with the whole of the parts 
of the machine xunning empty, and indicates 8°46 horse- 
power. The diagrams from the front end of the cylinders, 
however, all show a lesser mean pressure in the average 
ratio of 110 to 100. We have thus as the indicated horse- 
power required to run drum only, 6:90; indicated power 


to run drum, shaker, and riddle, 7‘95 ; indicated power to 
9°30. th the batley 
After taking these, a preliminary run wi e 
referred to _ made, oa after a little more than two 
hours the machine was stopped to make some adjustmenta 
which were found to be necessary, as this was the first run 
with this machine, though one of the same kind had done 
a large quantity of work on the same and other farms, 
In the new machine a few alterations had been made 
which were not found advantageous, For instance, five 
strips of the form here shown had been fixed from end to 


= 
—- 


end of the shaker, but it was found that these rather 
retarded than helped the straw off. The delivery board 


peed into the lower sieve had also to be carried well over the 


first sieve, as shown, instead of only about 4in., as it was; 
and astrip had to be placed in front of the second sieve of 
the lower shoe to prevent the grain from flying off. The 
hanging screen over the shaker had also to be weighted tu 
keep it down, so as to stop grain from being thrown over 
by the drum, and the shaker had to be nearly level instead 
of with an upward inclination from the drum. During 
this broken run, however, 1000 kilogrammes of barley were 
thrashed, yielding 350 kilogrammes of corn, giving the 
weight of straw and cavings to omg | 1 to 1857. On the 
next day the shaker delivered more freely, and very little 
in was thrown over by it, and none by the drum. The 
corn thrown at the lower second sieve of the shoe was v: 
little, but at the highs at which the crank is driven, it 
appeared that a wider sieve would be desirable. The thrash- 
ing was clean as on the previous day, and the blast elevator 
did not break any noticeable quantity of grain; but the 
corn was not thoroughly dry, that is to say, the straw was 
not erisp, but, more ially as the pile was worked into, 
it was rather tough, pags ay acertain amount of damp- 
ness. The separations by the sieve L below the second 
dressing shoe, Fig. 2, were not quite so good as could 
be desired, but the sieves were only made of perforated 
zinc instead of wire as is intended, which will no doubt 
improve thesample. During 1 hour 20minutes, 20 centners 
or 2200 lb. of grain were delivered into the sacks, and 
taking the same relative weights of grain and of corn, or 
in with straw, as given above, the quantity thrashed 
would be 2200 + (2200 x 1°875) = 6325 lb., or 2°82 tons 
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thrashed in 1 hour 20 minutes, or nearly 28 minutes per 
ton. The feeding, however, was very inefficient and diffi- 
cult, for the corn was mostly rough stacked and tangled, 
very little being in sheaf, and the weather was very hot. 
Part of the time, about a — of an hour, the maker 
fed, and during this time the diagram E, een others, 
was taken from the back end of the cylinder, and this one, 
worked with one taken when the men were feeding, and 
one taken afterwards, gave a mean of 10°38 indicated 
horse-power. 
During a run of ten minutes, when one of Mr. Mantle’s 
workmen fed as fast as he could, or as the or state of 
much of the straw would admit, 356 Ib. of barley were 
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delivered into the sacks, or 3 cwt. Oqr. 20lb. This is 
equivalent to about 1017 lb. of corn in sheaf. During this 
time the indicated horse-power, as shown by di E 
and F, was 10°67, and from another pair it was 10°40, or a 
mean of 10°52 indicated horse-power. Deducting one- 
seventh as the difference between dynamometer and indi- 
cated power, we get an average of 9-horse power. This 
result may be taken as comparing well with those obtained 
at Cardiff, when three-quarters of a ton of barley in sheaf 
was thrashed in from 11°46 to 1481 minutes, with from 
7°42 to 9°47 brake, not indicated, horse-power. 

From the figures we have given it will be seen that the 
power required to drive the machine empty bears about 
the same felation to that required to work it full as did 
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the mean of those at Cardiff, which ranged from 52 to 
77 cent. The main reciprocating are, however, 
without doubt, heavier than is necessary, and with little 
trouble the weight of the combined shaker, jogboard, riddle, 
and first dressing shoe may be lightened, so that wood 
a of cast iron dressing shoe sides may be em- 
ploy 

Taking 10°4 as the indicated horse-power expended 
during the ten minutes’ hard run above referred to, 
we get as the foot-pounds of work done, 3,432,000, or 
3430 foot-pounds work done per lb. of sheaf corn 
thrashed, and this would probably fall to a little less than 
3000 foot-pounds if the dynamometer power instead of 
indicated horse-power were taken. at is to say, 
that each pound of sheaf corn would have to be 
raised 3000ft. to represent the work done on it in 
thrashing and dressing it. The foot-pounds of work done 
per pound of sheaf corn tirashed at Cardiff was from 2073 
to 2531. One point in which English makers will feel 
considerable doubt in Mr. Mantle’s thrasher is the shaker ; 
but whatever may be the result of its use on other cro 
it certainly showed itself capable of dealing with that 
thrashed at Hoffnungsthal. The shaker is certainly more 
cheaply made than those in general use, and should be 
much lighter ; and without reducing its effective strength 
Mr. Mantle’s machine could be made from 6 to 8 cwt. 
lighter than the one we have described, and the weight is 
“vn aaa of the price at which the machine may 

e. 


SALFORD SEWAGE WORKS. 
No. I. 

THE important borough of Salford, covering an area of 5208 
acres, and having a population at the date of the last census of 
176,233, continued up to the year 1862 without the authorities 
displaying any interest in the ever-important question of drain- 
age. In fact the borough being bounded for a considerable part 
of its circumference by the river Irwell, there did not appear to 
be any pressing necessity for expenditure on main drainage 
works, whilst there was so convenient a receptacle as the river for 
the filth of the borough. Twenty years ago, however, Salford, 
unlike the other districts adjoining, which up to the present 
time have done absolutely nothing to divert their liquid refuse 
from the river, ised the imperative necessity of under- 
taking a work which was ultimately destined to be one of im- 
portance, and began the construction of arterial drainage works 
of considerable extent. It is true that many of these newly 
constructed mains gravitated towards and di into the 
river, presumably with a view to their being ultimately connected 
to an outfall sewer to be hereafter constructed along the valley 
line, and which would intercept from the river all and 
manufacturers’ liquid refuse carried by the subordinate drains. 

Several suggestions regarding the interception of the sewage 
from the river were made by competent professional men, ali the 
schemes necessarily possessing certain similarity to each other, 
and finally Mr. Fowler, the engineer to the Corporation, prepared 
a scheme which received the approval of the council, and in the 
year 1873 the first section of the intercepting sewer for this 
scheme was commenced. This sewer is a work of considerable 
magnitude. It has an average diameter at its outlet of 8ft. 3in., 
and it diminishes in size to the upper end, where the sewer is 
of egg-shape, having an interior section of 4ft. by 3ft. 

The total length of the sewer constructed, up to the present 
time is 4 miles 5 furlongs, but as large areas, at present unbuilt 
upon, come to be occupied by hovses, the arterial sewer will no 
doubt be elongated at its upper extremity. As the outfall drain 
advanced towards completion it became necessary to consider in 
what manner the sewage of the borough could be most effectu- 
ally and economically treated at the outfall, and the i 
after very careful consideration, determined, in 1876, to establish 
works at Mode Wheel, a suburb of Salford, for treating the 
sewage, the volume of which wasestimated at twelve million gallons 
daily, by precipitation. Plans were accordingly prepared by Mr. 
Fowler, who towards the end of the year 1877, and before the 
outfall works were commenced, left the service of the i 


by direction of the 


arranged in duplicate in two rows. Into these 
tanks it was intended to lift the sewage direct from the inter- 
cepting sewer by a pair of centrifugal pumps, the total lift being 
14ft. Adjoining the engine house was to have been erected a 
building for the reception of the machinery to be employed in 
treating the sewage. This machinery was designed to be driven 
by an engine of 40-horse power. After passing the precipitating 
material into the sewage it was arranged that it should flow into 
the tanks, one series only being used at a time, whilst the reserve 
series was being cleansed. Once delivered into the tanks, the 
sewage was to pass from one tank to another over a series of sills 
until it should flow out at the further end of the tanks, where a 
wide cascade or flight of steps was to be provided for the sewage 
to flow over, with the object of its being aérated, and from the 
foot of the cascade the sewage was to flow into the river Irwell. 
Before carrying this scheme into effect it was deemed advisable 
that the plans should be submitted to the chief engineer to the 
Local Government Board for his opinion. This gentleman, 
though not speaking in his official capacity, gave a general assent 
to the arrangement of the works; but, at the same time, pointed 
out that it might hereafter be necessary to pass the sewage after 
undergoing precipitation through filter beds, before allowing it 
to enter the river. This suggestion, coming as it did from the 
engineer to the central authority, necessarily led to an 
alteration in the arrangement of the works, and it was 
decided in prospect of filtration becoming necessary, to place 
the tanks at some distance from the river, and on er 
ground, in order to secure full command of the land 
bordering on the river. The raising of the tanks to a height 
of 29ft. above the outfall necessarily led to the selection of a 
different type of engine and pumps, and it was finally decided to 
employ a pair of compound vertical engines, driving a pair of 
double-acting plunger pumps placed vertically under the steam 
cylinders. These engines, which have been erected by the firm of 
Messrs. James Watt and Co., of Soho, are fully described in ourissue 
of August 12th, 1881. They are capable of lifting the whole of 
the sewage from the area which supplies the intercepting sewer 
and rather more than a quarter of an inch of rainfall in the day 
of twenty-four hours. 
Certain other changes were made from the original designs. 
Instead of making the tanks of earthwork and puddle, with 


sloping sides lined with stone pitching on the inside, they have 


been constructed of concrete, by whieh the sides of the tanks are 
made almost vertical for facility of cleansing. The engine-house 
is, as a matter of course, erected in the vicinity of 
sewer, but the mixing-house is placed close to the end of the 
tanks, which have been constructed at a distance of 90 yards 
from the engine-house. The engineer, finding himself in a 
position to utilise the fall of the sewage, determined to employ 
the power at his disposal for driving the mixi inery, and 
so avoided the necessity for a 40-horse engine originally intended 
to be provided for that purpose. 
in the area of the 
channels was slightly altered. As a measure of economy a short 
intercepting sewer, which was not ineluded in the original 
scheme, was laid, to collect the sewage and storm water from the 
high-lying district of Pendleton, which comprises about 1300 
acres of land fairly eovered with houses, ere spe meg would 
have drained into the intercepting sewer. 

Reference to the ground plan of the works, shown at page 
15, will render their arrangement intelligible. The main inter- 
cepting sewer runs along the south part of the land from east to 
west, discharging at about the summer level of the river Irwell 


PS,| upon the sewer, and at a point near the engine-house is 


constructed a penstock chamber, containing a set of penstocks 
of somewhat design, which will be described in a 
future notice of these works. At all times, except during heavy 
rainfall, the penstocks, or at any rate the lower part of them, 
will be kept closed down, so as to raise the level of the sewage 
in the outfall drain and divert it to the sump, which is con- 
structed close to the side of the engine house. From the sewer 
leading to the sump," the sewage falls into a square chamber 
situated between two similar chambers, from which it is cut off 


Salford Sewage Works 


which can be 
capstan and suitable gearing. Into each of 
the suction pipes from one set of pumps passes from the base- | entirely in front. The air cylinders are 13in. in diameter, and 
ment of the engine house, and either of the chambers may be | the machine delivers 5000ft. of air at from 70 to 100 deg. below 
cleansed if necessity should arise without the pumping being | freezing point Fah. A machine of this size is the most suitable 
discontinued. In the suction chambers are fixed floats, which | for passenger steamers of moderate tonnage ; one is fitted in the 


by penstocks, from the 


side 


have been devised to control and stop the engines when the 
sewage descends so low as to render it possible for the pumps to 
draw air. The floats, which come into action shi 


outfall 


which are lowered by a small winch, and draw off the clarified 
sewage, leaving the deposit behind. The liquid escapes through 
subsoil drains into the river. After the clear water is drawn off 
men enter the tank and push the semi-fluid mud into the open 
channels above referred to, and in these channels are provided a 
number of outlets with water-tight covers. As soon as the 
covers are lifted up the mud runs out into mud pits, which are 


| exeavated in the vacant land adjoining the tanks. The sewage 


No material change was made | 
but the arrangement of the supply | 


in flowing out of the tanks has a vertical fall of 15ft., and a pair 
of turbines are driven by it which actuate the mixing machinery 
in the lime-house. 

The intercepting sewer for the Pendleton district passes down 
the road leading to the works, and runs along the north side of 


| the tanks, as shown on the plan, in an open channel constructed 


ortly before the | chamber 


of concrete lined with blue Staffordshire bricks. The cost of the 
works at Mode Wheel has been £101,000, and that of the inter- 
cepting sewer and the subsidiary sewer for the Pendleton district 
£97,000, making a total expenditure, with certain contingencies, 
of £200,000. The subsidiary sewer, with the outfall works and 
buildings and a considerable length of the main intercepting 
sewer, have been carried out for the Corporation by Messrs. 8. 
W. Pilling and Co., contractors, of Manchester, and the mixing 
machinery has been supplied from the engineer's designs by 
Messrs. Hamilton, Woods, and Co., of Salford. We purpose 
giving a detailed description of the machinery, turbines, &c., in 
a future notice. 


IMPROVED GIFFARD COLD AIR MACHINES. 
One of the earliest makers on a large scale of refrigeratin 
machines peerings cold air for industrial purposes was M. Pau 
Giffard, of Paris, whose machines were probably in larger use than 
any others. In Paris and on the 
Continent machines under Gif- 
fard’s patents are in use at a 
i great variety of industrial esta- 
hlieh + at h lat, works, 
breweries, soap works, butter 
works, and paraffine works. Some 
very powerful machines are in 
use at Menier’s celebrated choco- 
late factory, and a Giffard cold 
j air machine, we understand, is 
employed for the uliar pur- 
fy pose of preserving dead bodies at 
the Paris Morgue. 
\ The English patents have been 
\ acquired by the Giffard Patent 
Freezing Company, Lothbury, 
London, which has conceded the 
sole manufacture of the ma- 
chines to the General Engine and 
Boiler Company, Hatcham Iron- 
works, London, where we saw a 
number in course of construction 
at a recent visit. Amongst the 
machines then making were two 
40,000ft. machines, and two 
others of the same size just 
begun. Two 20,000ft. machines 
nearly ready for delivery, one of 
which was being tested under 
steam at the time of our visit. 
A 10,000ft. vertical machine for 
the Peninsular and Oriental 
Steam Navigation Company, 
two 5000ft. machines, besides 
several 1000ft. and 2000ft. ma- 
chines, of which the Giffard 
Patent Freezing Company has 
made nearly a dozen. The 
Engine and _ Boiler 
Company has considerably im- 
proved upon the Giffard patent 
refrigerator, and we illustrate 
two forms of the machine as 
designed and made by it. Fig. 1 
is a vertical machine, which 
reminds one somewhat of an 


evel by a iron piano, as the air reservoir of the machine stands against a 
chambers | 


bulkhead or the side of the ship, the mechanism being then 


8.8. India, belonging to the British India Steam Navigation Com- 
pany, where it has given excellent results, it having kept the meat 
of the India as low as 20 deg. below freezing in the Red 


mouth of the suction is exposed, act upon a system of horizontal | Sea, at the same time making five or six 281b. blocks of ice per 
throttle 


and vertical shafts, which gear one with another until the 

valve in the engine house is reached, and the supply to 
the engines is thus kept under control by the floats. By this 
simple arrangement the engines may be left unattended without 
any risk, as the supply of steam is ted by the supply of 
sewage in the suction chambers, but as a matter of practice it 
would not be convenient or desirable that a pair of engines of 
450-indicated horse-power should be worked in a manner so 


After passing through the pumps, which are of the simplest 
construction, with ordinary flap valves, the sewage is delivered at 
the mixing house, page 15, where it receives the proportion of flime 
necessary for its purification. The two delivery mains, which 
are each 30in. in diameter, pass underneath the tower and dis- 
charge themselves into a pair of cast iron receivers situated in 
the basement of the tower, and into these receivers cream of lime 
is discharged as the material at present employed for precipitat- 
ing the solid matter from the sewage. From the bottom of the 
receivers, which are arranged in duplicate, a pair of 30in. mains 
are laid to the head of the tanks, and during the passage of the 
sewage bh these mains there is ample time for mixture with 
the lime solution to take place. mains terminate at 
the head of the tanks in ordinary bell-mouth pipes placed 
vertically, out of which the sewage issues under a head 
of 6ft. 9in. in the tower, and falls over a sill into the first 
tank, and so through the whole series of six tanks until it reaches 
the mixing house in a clarified condition. The tanks measure in 
the aggregate 246 yards in length, and the average width is 
65 yards, the total area of water surface being 12,360 square 


yards. 

The sills of the cross walls are so that each succeed- 
ing sill is Gin. lower than the one immediately above it. The 
average depth of the sewage in the tanks is 7ft., and the total 
volume of the whole series when full is 778,600 cubic feet. The 
bottom of each tank slopes slightly in a direction contrary to that 
of the flow of the sewage, and the slope terminates in a channel 
which runs parallel to the cross partition wall. 

For the emptying of the tanks differential pipes are provided, 


day, the machine being run at only about two-thirds of its capacity. 
Fig. 2shows a machine made for the Peninsular and Oriental 
Steam Navigation Company. The air cylinders are 16in. dia- 
meter, and the steam cylinder is 10in. diameter by 16in. stroke. 
The machine delivers 10,000ft. of air per hour at 120 revolutions, 
the temperature of the air delivered being - 40 deg. Fah. and 
under. One of these machines is fitted into the ss. Thames, 
of the Peninsular and Oriental Company. This machine, 
when running at about two-thirds its full speed, and working 
eight to ten hours a day, keeps the chamber at from 10 deg. to 
15 deg. Fah. The Peninsular and Oriental Company prefers 
having a machine of ample size for the work, and finds it 
cheaper to employ a large machine that will do its work easil 
when running twelve hours a day than a smaller machine whi 
requires to run a or twenty-four hours a day. We 
shall illustrate other ines in another impression. 


Tue District VENTILATORS.—In the course of evidence givéti on 
Monday in favour of the ventilators on the District Railway, Mr. E. 
A. Cowper said that the existing system of ventilation was most effi- 
cient, and that the system pro by Sir Joseph Bazalgette—the 
insertion of pipes in the tunnel, through which the foul air in the 
tunnel might be extracted by means of fans—would be extremely 
—— to passing trains, and would not be as efficient as the 
mode adopted. The fans would require an engine of 80-horse 
power at each station. They would make a continuous humming 
noise, which would be very objectionable to the inhabitants of the 
houses near them, and there would have to be a Custegiee of 
about 1000 tons of coal per annum at each engine. Mr. W. Scott, 
surveyor of the parish of St. Pancras, deposed to the non- 
objectionable and non-obstructive character of the ventilators in 
the Euston-road. Two witnesses who had been engaged to watch 
the windows of the Westminster Palace Hotel, and of the Civil 
Service Stores and Foster’s Parcels-office, Queen Victoria-street, 
which were said to be affected by the fumes of the gave evi- 
dence to show the large proportion of the windows at each of 
those establishments during the last few days which were kept 
open. On-Monday morning 14 of the 19 windows of the hotel over- 
looking the ventilator were open, and 21 out of the 23 at the Civil 
Service Stores were also open. 
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for Newcastle-on-Tyne, and was succeeded by Mr. Arthur Jacob, 
at present professional adviser to the Corporation. The works 
as originally designed were in their main c’ 
to those at Knostrop, which were designed 
Leeds Corporation, for treating the sewage of that borough by 
% the A B C process. The arrangement of the works as originally 
designed for the Salford Corporation consisted of a series of 
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ASSOCIATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 

Tue annual meeting of the members of this Association was held 
at Oxford on Thursday and Friday last in the Council Chamber of 
the Corporation, The retiring president, Mr. Charles Jones, 
Assoc. Inst. O.E., of Ealing, occupied the chair at the opening of 
the proceedings, and about fifty members attended. Several 
influential visitors were nt, including the Provost of Queen’s 
College, the Rev. Dr. th, who is chairman of the Oxford 
Local Board, and Lieut.-Col. Jones, V.C., of Wrexham. 

Mr. Thos. Cole, the secretary of the Association, read the 
report of the Council for the past year, which stated that durin 
that period the Association has made increased and successfu 

. Sixteen members had joined, and nine had died, retired 
or he “written off.” There were now five honorary and 216 
ordi’ members—total, 215. There was a balance in hand at 
the end of April of £126 18s, 4d. against £106 10s. 3d. last year. 
and the statement of assets and liabilities also showed the soun 
financial position of the Association. The council had considered 
the claims of several suitable places, and recommended that New- 
castle-on-Tyne should be selected for the next annual meeting of 
the Association. The President moved, and Mr, Pritchard, 
Westminster and Birmingham, seconded the adoption of the 


report. 

re Jerram (Walthamstow) expressed regret that no district 
meeting had been held last year in the home counties, Had meet- 
ings been held they should have obtained more bers, and the 
council should offer some explanation. He also criticised the mode 
of electing the council, and argued that the council should not 
merely select twenty-two names, but that every member of the 
Association should be eligible. 

A discussion ensued, in the course of which it was explained that 
the convening of district meetings rested with the district secretary, 
and if he did not do his duty it was not the fault of the council. 
As to the mode of electing the council, the model of the parent 
society, the Institute of Civil Engineers, andthe Association of 
British Architects, had been followed; but a proposition would be 
submitted to that meeting for altering the present mode of electing 
the council. 

Eventually the report was unanimously adopted. 

The council proposed Mr. Parry (Reading) and Mr. Walker 
(Croydon) as auditors for the ensuing year, but on the suggestion 
of Mr. Jerram, Mr. Dawson (ested was substituted for Mr. 
Waiker. Messrs, Walker (Croydon), Holton (Lewes), Goodchild 
(Teddington), and Mead (Hornsey), were unanimously appointed 
scrutineers to examine the voting papers next year for the election 
of president, vice-president, and council, 

it. Vawser (Manchester) then submitted a proposition for alter- 
ing the mode of electing the council. At present the council select 
twenty-two names for president, vice-president, and council, and 
for these a ballot is taken, but a member may strike out any names 
and substitute others, Mr, Vawser pro that ins of this 
@ list of all the members should be circulated, with liberty to 
members to vote for anyone they pleased. He contended this 
would be more satisfactory, and tend to popularise and extend the 
Association. 

Mr. Jerram seconded the proposition on similar grounds, and 
affirmed that it was not right that the council should practically 
blackball anyone they pleased, and select their favourites. 

Mr. Adams, Mr, Spencer (Tynemouth), and others supported the 


tion, 
M. Lobley (Hanley), one of the council, admitted that a case 


pro, 
had been made out for enlarging the area from which the council is 
selected, but p as an amendment that forty names instead 
< ov twenty-two shall be circulated amongst the members for 
ot, 

Mr. Carlton (Beckenham) seconded the amendment. 
Mr. Lemon pas paentne characterised the original proposition 
as impracticable and unworkable, and affirmed it would not result 
in so good or representative a council being selected as at present. 

Several ers followed on both sides, and the President, on 
the part of the council, said they had no special objection to the 
proposal, but they thought such a radical change should not have 

upon the Association without notice. 
ing put from the chair, Mr. Lobley’s amendment for in- 

creasing the number of names sent out at the ballot from twenty- 
two to forty was carried by ° majority of five—eighteen for and 


n against bei 

Mr. Angell (West Elam) then moved that no new rule, or altera- 
tion of any rule, should be entertained at an annual meeting, 
unless notice had been given before the 31st March in the current 
year, and the proposed addition or alteration had been circulated 

gst the s of the Association. He objected strongly to 
any such important change being made in the constitution of the 
Association when only about a quarter of the members were pre- 
sent, and the rest had not had any notice of it whatever. 

Mr. Jerram seconded the amendment, and heartily endorsed the 
principle it embodied. 

This was unanimously adopted. 

Mr, Jones, after ing of the gratification it had afforded him 
to occupy the post of President of the Association, and acknow- 
ledging the courtesy and cordiality with which he had always been 
received, introduced the President-Elect for the current year, Mr. 
W. H. White, M. Inst. U.E., of Oxford, who was received with 
much applause. No member of the Association, he said, was more 
generally or deservedly respected ; he was confident he would render 
valuable services to the Association during his year of office. 

The President-Elect then briefly acknowledged the honour con- 
ferred upon him by placing him at the head of the Association, 
and hoped his year of office would be a successful and prosperous 
one. 

Mr. Spencer then moved, in highly penwary terms, a 
hearty vote of thanks to the retiring President—Mr. Jones, of 
Ealing—for his services during the past year. He had discharged 
his duties adroirably, and evinced the greatest kindness and 

to every member. 

Mr. Vawser seconded the ition, which was carried by 
acclamation; and the ex-president, in acknowledging the compli- 
ment, said he had done his best, and was gratified that his efforts 
had been appreciated, 

The President then read a paper on the Se Works, Mag- 
dalen Bridge, and the tramways of Oxford, each of which were 
subsequently visited and inspected. There were two engines at 
the pumping station, one of which pumped the sewage in ten or 
eleven hours in dry weather; but in wet weather both had to be 
worked continuously, The indicated horse-power at fourteen 
strokes was fifty-five and a-half separately and sixty-three and 
a-half when worked together. The rising main, 24in. in diameter, 
is 2570 yards long. The sewage farm consists of 369 acres, of 
which sixty-four are permanent pasture, 226 arable, twenty-three 
are filter beds, and the rest are occupied by buildings and works. 
The land was so waterlogged that the whole had to be under- 
drained, at a cost of £9 per acre. The sewage pum in a year 
was 522,265,575 = or a daily average of 1,430,865 gallons, 
or about 1,657, ions per acre. This was equivalent 
to a rainfall of 93°2in. perannum. The natural rainfall during the 
same iod had averaged 30in. per annum. The total cost, 
inclu £2000 to provide drinking-water for Littlemore Asylum, 
previously obtained from the river, was £83,645. The annual cost 
of upping was £1000. The financial results had been that up to 
Michae as last the receipts had exceeded the expenditure by £540. 
Neither the cost of pumping nor the interest on or repayment of 
loans was c against the farm, but one-twentieth of the 


£4000 borrowed for stocking the farm had been paid off every | d 


pad An outbreak of cattle disease entailed a loss of £300 to 
, and the land when acquired by the board was so exceptionally 
dirty that a considerable area could not be cropped for a year. 
But for these untoward and the depressed state of 


agriculture, Mr. White thought better results would have been 
attained. He then descri the widening of Magdalen Bridge, 
across the two arms of the Cherwell, on to the main road to 
London. An addition of 20ft. in width is being made on the south- 
west side, which will provide a carriage-way of 32ft, 6in., and two 
7ft. footways. The foundation proving to be running sand, elm 
iles had to be driven to the Oxford clay, 18ft. from the surface. 
ere were 380 altogether, which had to carry about 12 tons per 
ile, or 400 lb. per square inch of section. The cost of 1lin. piles, 
4ft. long, driven by Lacour’s steam pile-driver, was 43s. each, and 
of 9in, Ss. 6d. cack. The foundations of the old part of the 
bridge were found to be two thicknesses of elm planking, without 
any heart piles, laid below the bed of the river. Skewbacks 
were accordingly cut under the old work, and inverted arches 
of 18in. brickwork in cement, with a versed sine of 3ft. 6in., 
were put in from pier to pier. The cost of the bridge, including 
repairs and land and compensation, had been £10,600, exclusive 
of the underpinning, which was paid for by the Thames Valley 
Drainage Commissioners. Mr. White added that, notwithstandin; 
all the storm of opposition evoked, the antagonistic meetings, an: 
articles in the London _ against ‘“‘The destruction of an 
ancient monument,” so far from any act of Vandalism having been 
perpetrated, he trusted the objectors would ultimately admit that 
a work of much public utility had been carried out without detract- 
ing from the picturesque character of the bridge and its surround- 
ings. The tramways consisted of two separate lines, of 4ft. gauge 
mostly single track, in the centre of the roadway. Mr. White said 
that the permanent way was of a simple and somewhat novel 
character, and was specially designed by the engineers. The rails 
are steel, of bridge section, weighing 67 lb. per yard, and have a 
continuous bearing upon a cement concrete foundation 44in. thick. 
The rail ends are held by cast iron shoes Yin. in length, weighing 
about 23 1b. each, and are kept to gauge by a flat, wrought iron tie, 
2in. by ain., the ends of which are feed up so as to go into holes 
in the bottom of the shoes. On the upper side of the shoe there is 
a projecting rib Gin. long and fin. deep, which fits accurately into 
the hollow of the rail, and along the outer edge of the shoe there 
is a lip, under which the outer flange of the rail fits. A wrought 
iron cover plate, 2}in. wide, is placed over the inner flange, and 
clamped down through the shoe by three fin. bolts, the middle 
one also passing through the gauge tie. Thus the whole is fitted 
and fastened effectually without timber or iron sleepers or fish- 
plates. It is claimed that this mode of construction admits of 
alterations or repairs with a minimum of disturbance of the per- 
manent way. e space between and 18in. outside the rails is 
paved with din. setts of concrete, except that on each 
side the rail a course of wood paving, 24in. wide, is ed direct 
on the flanges. The points and crossings are of chilled cast iron, 
and the curved rails were bent cold at the works to proper tem- 
plates. The lines had hitherto preserved their position and level 
accurately, and he believed the system to be a very good one. The 
average cost per mile of single line had been £3627. 

The criticism which took place upon the President’s paper was 
chiefly complimentary. M. Angel (West Ham) characterised the 
works as admirably designed, well executed, and working most 
efficiently. Mr. Gordon (Leicester) mentioned that he was indebted 
to Mr. White for the hint how to make a pipe sewer water-tight, 
in an inexpensive manner, in running land. He also spoke of the 
whole of the works they had seen as substantially constructed and 
well-designed, and said they would be a credit to any engineer in 
the kingdom. Mr. Lemon (Southampton) said the only unsatis- 
factory thing was the sewage farm, managed by the sewage farm 
committee. It was under manned and very inefficiently managed. 
Mr. Pritchard (Birmingham and London) said the idea that sewage 
was an unworked mine of wealth had been completely exploded 

practical experience. He must say—and he had had some 
experience—that he had never seen a sewage farm satisfac- 
torily worked by a local board or a corporation. If such 
farms were to be made to answer, they must be managed 
like Colonel Jones’s at Wrexham or Lord Warwick’s at Leaming- 
ton. The Oxford engineers’ works were as good as the sewage 
farm was bad. Several other speakers, having referred to the 
satisfactory state of the sanitary works executed under Mr. White 
at Oxford, Dr. Ackland, the leading local physician, asked to be 
permitted to say a few words. Dr. Ackland then referred to 
the eminently unsanitary state of Oxford in the carly days of his 
prefessional career, when he could only refer to the state of things 
that existed there as a model of what ought not to be, and it was 
impossible to get either the municipal or University authorities to 
devote attention to the subject. He was, therefore, gratified to 
hear from a body so eminently qualified to express an opinion of 
the highly satisfactory and greatly improved state of things now. 
Mr. Gladstone and the Marquis of Salis bury had just taken their 
degrees before he (Dr. Ackland) joined the University as an 
undergraduate, and it was obvious that it would have been a great 
advantage to the country had they been surrounded by model 
sanitary arrangements instead of by what could only be pointed to 
as illustrating what should be avoided. Mr. White, in replying, 
stated the Local Board would have been delighted to have Vet the 
sewage farm, only they could not get anyone to take it. The 
sewage works, drainage works, and farm added 1s. 1d. to the rates. 
The thanks of the Association were accorded to the President for 
his paper. 

THE Supply or ELEcrRiciTY BY LOCAL AUTHORITIES. 

This was the subject of a paper read by Mr. W. Killingworth 
Hedges, Assoc, M. Inst. C.E, and Mem. Soc. Karen. wap Engineers. 
In the course of his remarks he said that, in order to prevent the 
establishment of a monopoly, local authorities were given the same 
rights as to laying down the necessary works and to supply their 
own electricity, as to any company. No less than seventy-seven 
applications were made at the end of last year by various corpora- 
tions and local beards and other local sanitary authorities for pro- 
visional orders. From the many notices of opposition lodged 

inst the Sy ae of companies, either the local authorities 
did not consider electric lighting as yet sufficiently developed, or 
object to any portion of their district being placed in the hands of 
an electric company. Against the plan of local authorities acting 
as contractors might be advanced the supposition of future im- 
provements in the means of generating electricity, and which 
might render costly machinery comparatively useless. On the 
other hand, the Act required the minimum charge to be now fixed, 
so that if the cost of production was cheapened the company’s 
prices need not be reduced until the expiration of their licence. 
According to the Act the maximum charge must now be fixed, to 
do which the ——, will be guided by existing arrangements, so 
that if the cost of production be cheapened, the price charged by 
the company need not be so until the expiration of the licence. 
Considering the short period of a licence and terms on which it 
will be granted, it is only fair that the company should derive 
some profit and should have the benefit of cheapened producti 
But there are many objections to granting any company free con- 
trol of the streets, some of which are very noticeable by theaction 
of the existing gas and water companies. This would probably 
prevent the repetition of annoyances caused by contracting com- 

ies having access to the streets, as the mains would led 
rom the site deemed most suitable for the generating station and 
might be handed over to the contractors for the experimental or 
permanent lighting. Its gauge would be calculated to take suffi- 
cient current to supply the district at a determined electrical pres- 
sure, so as to give the required electro-motive force without risk 
from fire or danger to life. Mr. Hedges having entered at length 
into the details of generating power, electric mains, overhead and 
underground wires, dynamo machines, speed regulators, and storage 
batteries, went on to discuss the price of the supply and other 


Mr. T. H. Blakesley, M.A., Assoc. M. Inst. C.E., opened the 
discussion, and complained that the Parliamentary Committee did 
not ask a question about alternating currents, their applicability, 
efficiency, and danger. to divest thay 


dangerous to life, inefficient in action or limited in applicability, 
being useless for storage batteries, and comparatively so for the 
production of mechanical energy, The Act for public p 
practically restricted electricity to lighting, although directly there 
was @ nr supply of electricity mechanical applications of it will 
swarm. ving pointed out how much cheaper electricity for all 
purposes could be supplied by one company, he spoke of the 
difficulty of securing complete insulation in damp situations by 
lead coating and other means, and said gutta-percha was alone 
effectual. He also considered the lower limit of 30 volts quite 
inadequate for the best and most economical lamps, corresponding 
in brightness to an ordinary gas jet; and he also referred to the 
unsatisfactory mode of calculating the energy to be charged for. 

Mr. Jerram (Walthamstow) spoke against electric companies 
being allowed to acquire a ee wr cai like gas and water companies. 

Mr. Jones (Ealing) spoke of the satisfactory lighting of Parlia- 
ment-street with gas, and the Place de l’Opera in Paris; and though 
not prepared to advocate electricity, he said that it had certainly 
stirred up the gas companies. 

Mr. Lemon (Southampton) doubted the accuracy of Mr. Hedges’s 
estimates. Other speakers followed, and the objections raised were 
principally, that as yet no system of electric lighting is so satis- 
factorily developed for local authorities to adopt it, and there was 
also great uncertainty as to the cost. 


SEPARATE SysTEM OF SEWERAGE. 


Mr. Albert W. Parry, Assoc. M. Inst. C.E., borough surveyor, 
read a paper on the separate system of sewerage as carried out at 
Reading. The system could not be regarded as complete, so far as 
surface water is concerned, as all the sewers are not new. A 
system of sewers for the disposal and utilisation of sewage was 
completed about seven years ago, and the old sewers, which for- 
merly conveyed both sewage and surface water, are now used only 
for surface water, and in streets where there were no new sewers 
new ones are being laid. The urgent need of keeping rain water 
out of the main sewers had been shown by the sewage bei 
diluted and its volume increased, causing augmented cost an 
difficulty of dealing with it on the sewage farm. After describing 
the system of sewerage, he mentioned that the hard rule of 
excluding all surface water from the sewage sewers was relaxed 
in cases where there are small enclosed areas on the rear of houses, 
where a second grate or trap, if fixed for receiving rain water, 
would offer equal facilities for the emptying of slops. The number 
of houses was 8700, the average quantity of sewage pumped was 
998,277 gallons per day, and the water supplied to the town was 
about 1,813,000 gallons daily. 

A discussion ensued, which lasted nearly three hours. Mr. Gor- 
don (Leicester) stated he had partially adopted the separate 
and was in favour of getting storm water to the natural outfall for 
the water of the district. Col. Jones (Wrexham) advocated the 
separate system, and said that in that way alone could the difficul 
of disposing of sewage by irrigation be successfully accomplish 
Surface water should go into the drains, and water supplied for 
domestic purposes only into the sewers. Mr. Jerram (Waltham- 
stow) stated that for two or three years the system had been tried 
there, and had proved a failure. Sewage and dirty slops were being 
constantly connected with the surface drains, when repairs were 
needed, so that it was impossible to work the system satisfactorily. 
Mr. Lemon (West Ham) declared there was no perfectly separate 
system carried out in England, and if it were, it would not last a 
month. It was only applicable to some towns, and only where 
sewage was applied to the land, or had to be pumped, and then 
purified by precipitation and some chemical process. It was an 
extraordinary stretch of authority to compel houses to have drains 
for sewerage and for surface water. The only extent to which the 
system could safely and wisely be carried was, in suitable situa- 
tions, to carry off into the natural outfall the water falling in open 
streets, that side of the roofs of houses and places under the sole con- 
trol of the local authority. Mr. Pritchard (Birmingham and London) 
expressed similar views, and Mr. Angell (West Ham) agreed that the 
separate system should be limited to streets, open spaces, and the 
street sides of houses. It would be folly to attempt to it 
further. Mr. Parry replied at some length, but the Sheil talon 
was evidently strongly adverse to anything like an attempt to 
compel all houses to have two sets of drains, one connected with 
the sewers for sewage and house slops, and the other for surface 
drainage and inoffensive water. 


ABINGDON WATER SUPPLY. 


Mr. George Winship, Assoc. M. Inst. C.E., borough surveyor of 
Abingdon, read a paper describing the water supply of that town. 
About two and a-half miles from the town a trial shaft, 8ft. in 
diameter, was sunk through rock of the oolite series to a depth of 
35ft. or 40ft., with a5in. bore some 35ft. furtherinsoapyclay. Nearly 
the whole of the water supply was obtained from a cavern in the 
rock about the bottom of the trial shaft, very little being obtained 
by boring below or from the strata above. The quantity having 
been — @ reservoir was excavated and constructed around the 
trial borehole for storing 125,000 gallons of water. The level of 
the bottom of the reservoir is 240ft. above the Ordnance datum; 
and the quick service main entered the reservoir 10ft. from the 
bottom. This arrangement was adopted to save making a costly 
cutting 600 Pa in length to place the pipes at the bottom of the 
reservoir. e shorter leg of this syphon was therefore about 9ft. 
in length, dipping to the bottom of the reservoir, while the lo: 
leg extended to a distance of 600 yards or thereabouts, and radi, 
part of the main supply of Abingdon. When the water in the 
reservoir rises, as it generally does at night, up to or above the 
crown of the syphon, it discharges by gravitation simply, but when 
it sinks below that level syphon action is called into play to a 
greater or less degree. Mr. Winship then described the supply 
pipes, valves, meters, and fittings used. 

e discussion was very brief, as the sitting had been protracted 
beyond the usual hour. Mr. Pritchard (Birmingham and West- 
minster) mentioned that nine years ago he put in a much larger 
syphon in the rising main which — Warwick with water, which 
had worked satisfactorily. It enabled a difficulty to be surmounted 
with comparative ease, as they unexpectedly came upon running 
sand in laying the main, and the syphon certainly saved between 
£2000 and £3000. The meeting then separated, but on Saturday 
several members of the Association visited the waterworks, and 
oo ge inspected the colleges and other places of interest in 

ord. 


The Association’s annual dinner took place at the Clarendon 
Hotel, on Tuesday night, under the presidency of Mr. White, when 
the mayor and other influential guests attended. The ting 
was i one of the best yet held. 


CIviL AND MECHANICAL ENGINEERS’ SocieTy.—A large number 
of members of this Society visited the City Extension of the Metro- 

litan and District Railway on the 25th of June, and were con- 
Sashes over the works by Mr. E. P. Seaton, the resident engineer. 
Among those present were the President, Mr. R. nee 
M.I.C.E., and Messrs. Street, Walmisley, Munday, G. R. W. 
Wheeler, Willcocks and Cuxson, hon. secretary, 


LauncH.—On the 25th ult. Messrs. Earle’s Shipbuilding Com: 
pany, Limited, launched from its yard at Hull a fine screw 
steamer, built for the Empreza Nacional—of Lisbon—line of 
steamers, for mail and passenger service between Lisbon and the 
west coast of Africa. Her dimensions are as follows :—Length, 
310ft.; breadth, 37ft.; depth of hold to open deck, 26ft. The 
vessel is built to class 100 Al at Lioyd’s The vessel is being fitted 
by the company with inverted compound surface-condensing 
engines, of about 1450-I.H.P., the cylinders being 40in. by 74in. 
Steam will be egy by two double-ended boilers, having a 
working pressure of 80 1b. 
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is also an increase in the business d with tin-pla » &e,, 
THE IRON. AND GENERAL TRADES HOTES FROM LANCASHIES, special mild and other steel for cutlery and fine purposes; ad fo 


» COAL, 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) ee 
Tue iron market is this week disorganised since the forge hands 
are on strike, and they are doing their best toinduce the millmen 
to join them. The strike originates in discontent at the declara- 
tion of the accountants to the Wages Board, which was made in 
Wolverhampton last Saturday, of the ~~ * selling price of bars 
during the months ending May last. This average is declared 
to have been £6 15s. 3°35d. per ton, which is a reduction on the 
previous quarter of 4s. 2°65d. perton. The drop carries a reduction 
in puddlers’ wages of 3d. per ton, bringing them down to 7s. 6d., 
millmens’ wages in ——. It came into force on Monday, 
and should prevail for months, The puddlers, however, 
refused to accept it and threw down their tools. 

The strike began in the West Bromwich and Smethwick districts, 
and gradually extended until now—Thursday—it has become pretty 
general at all but the chief Dudley and Wolverhampton works. 
The millmen mostly continue operations, being less unreasonable 
than the puddlers. But there is some fear that they, too, may be 
induced to Jeave off, since at a large meeting of the strike hands at 
Smethwick on Wednesday it was resolved to ask the millmen to 
come out at once. 

The reduction in the average selling price is accounted for in that 
during two months of the quarter to which the accountants’ 
return of three months ago related marked bars were selling at 
£8 per ton, whereas during the three months embraced in the 
present return bars have been £7 10s. But the men are open to 
no arguments, and because the scale has this time gone against 
them they have thrown it over, urging that because trade is just 
now somewhat better they ought not to be called upon to accept a 
— They further try to excuse themselves by urging that they 
wish that the net average selling price should be ascertained, not 
upon bars alone, but that sheets, which are becoming an increasingly 
important branch of the Staffordshire iron manufacture, sh 
also be included. 

The puddlers declare that they will not resume ex at an 
advance of 6d. per ton. That they will get any advance is 
unlikely. Indeed, on ’ y in Birmingham masters said 
that the only terms upon which they will allow a resumption are 
an acceptance of those against which the men have struck. The 
of the men is the more tee 

eclaration regulates wages in parts oi except Cleve- 
~ = Wales, though in some districts a month elapses before it 
es effect. 

maing, on do the lending works the Dolley and Welver 
running, as do in ver- 
hampton districts. 

As ’Change closed in Birmingham to-day—Thursday—it became 
known that a monster procession, roughly estimated at twenty 
th d, had hed this morni m West Bromwich to 
Dudley Port, then on to Tipton, then to Bilston, and then to 
Wolverhampton, and forcibly entering every ironworks on the 
line of route that was on, either in the mills or forges, had com- 
pelled the men to instantly cease work. The fire-bars were pulled 
out, the molten iron was left to spoil, tools were thrown into the 
canal, and other damage was done. Works’ proprietors and 
managers, and the ag ae oe mustered in strong force at some 
points—were powerless to stay the rioters. Numerous assaults 
were committed. Throughout South Staffordshire all the mills 
and forges, with few exceptions, are now idle. The North Staf- 
fordshire ironworkers have also come out on strike, and the works 


are standing. This afternoon the committee of the Wages Board | Man 


met in Birmingham. The masters said it would be weakness to 

yield anything to the demands of the men. They loudly com- 

plained of the rioting. The men’s secretary pronounced the strike 

—_ dishonourable. A full meeting of the Board is called for 
turday. 

Buying this week is very limited. Finished iron makers will not 
consent to book orders except subject to eventualities. Indeed, it 
is not without difficulty that they are able to make deliveries under 
contracts previously booked. Consumers of sheets are most 
pressing in their requests for suppli Prices are nominally 
stronger, but there is not sufficient business to test them. Sheets 
are quoted £7 15s. to £8 for ees £8 7s. 6d. upwards for 
doubles; and about £9 10s. for lattens. Common plates are 
£8 10s., and boiler plates £9 10s. 

Marked bars are £8 2s. 6d. to £7 10s., and common bars £6 10s. 
to £6. Hoops are £6 10s. to £6 15s., and gas strip £6 5s. 

The quarterly meetings next week are expected to show a firm 
tone, and vendors of pigs made outside this district are strong, 
pending these gatherings. Derbyshire pigs are 47s. 6d. to 48s. 6d.; 
Northamptons, 46s. 3d. upwards, and west coast hematites 65s. to 
we part-mine pigs are 50s. to 45s., and common 40s, 


Forge and furnace fuel off best, 9s. to 10s. ton being 
asked for furnace th hy 7s. 6d. to 8s.; deta 
5s. 6d. Forge coal in the Cannock district is 6s, to 6s. 6d. per ton, 
but in the Dudley district, 7s. to 9s. is paid. 

The miners’ strike in North Staffordshire does not exhibit an 
signs of a om f termination. Some of the unionists are eac 
receiving 10s. and 1s. per child, and non-unionists 3s. 6d. and 1s. 
per child, but notwithstanding this meagre allowance they yet 
appear contented, and at public meetings express their determina- 
tion to keep out. The secretaries have instructed to call the 
delegates together to consider the question of convening a national 
conference of trades’ unions and other labour representatives, with 
a view to making the strike a national one. It is hoped that South 
Wales and Lancashire will absorb a further amount of labour. 

The experiments made during the last quarter by the gas depart- 
ment of the Birmingham Corporation with regenerative furnaces 
have shown a considerable economy in fuel and labour, and the 
committee have authorised a further expenditure of £8213 10s. in 
an extension of the system, both at the Windsor-street and Saltley 
Works. The Ammonia Gas Purifying Company, Limited, has 
been allowed to experiment upon a small scale at the Windsor- 
street works with the process of purification in closed vessels. 
The result has oomuntedl the department in giving facilities for its 
trial on a scale sufficient to test its applicabill i 
the whole of their gas. 


Engineering work of some importance will soon be in execution 
for the Birmingham Town Council. On Tuesday that body autho- 
rised its Water Committee to construct additional filter beds at 
Plant’s Brook at a cost of about £5000. The area of the existing 
beds is 4865 yards, and that of the pro additional ones some 
4940 yards. The present station includes reservoirs with a 
capacity of thirty million gallons, and on an average one and a- 
million gallons could be daily delivered. It sometimes happens, 
however, that owing to a less supply from other sources, filtration 
has to be unusually rapid ; hence the necessity for further beds. 

The wooden viaduct at Hoo Brook, near Kidderminster, on the 
line of the Great by Oa Rich a been ordered 
extensive proppi ich, -» Board of Trade inspector, 
and the ~alaie traffic across is reduced to ten miles an hour! 
These are precautions pending the erection of an entirely new 
—— preparations for which are in progress. The new bridge 
will be erected inside the curve of the present structure. It will 
be built of brindled bricks relieved with Derbyshire stone, the 
arches being of blue bricks. The length is to be 1093ft. The 
arches are twenty in number, with a 50ft. 6in. span eaeh, and the 
4 on which they rest are 6ft. through where the arch springs. 

t is expected that the work will take some eighteen months to 
complete. The contractors are Messrs. Gabbutt and Co., Birken- 
head, and the plans have been pre by Mr. W. D. Rowbotham, 


ty for the supply of 


engineer for the central division of the Great Western Railway 
Company. 


(From our own Correspondenis.) 

Manchester.—Although generally there is an absence of any 

t activity in the iron trade of this district, the market con- 
inues firm, and there is no anxiety on the part of makers either of 
pig or manufactured iron to press sales. In the pig iron trade the 
recent heavy buying at low prices has had a tendency to force up 
values slightly, but as this has had the effect of checking the giving 
out of further orders, it can scarcely be said that an advance has 
been actually established. In the finished iron trade makers are 
looking forward to shipments giving a stimulus to trade. Whether 
the new American tariff, which is now in operation, will tend to 
increase the exports to the United States remains to be seen, but 
at present it does not appear to have had any material effect. 
There is, however, an improvement in the shipping trade, and now 
that buyers find that the low offers made of late have not brought 
down prices, orders are being given out on pretty much the 
of the on for which makers have been holding out. 

Business was quiet at the Manchester market on Tuesday, but in 
some cases makers were asking a slight advance upon last week’s 
gf Pig iron makers being now pretty fully sold were very 

For local brands delivered equal to chester makers 
were only open to book orders at their full rates of 45s. to 45s. 6d. 
less 2} for forge and foundry qualities; in district brands the lowest 
oe now quoted for delivery here are 44s. 10d. to 45s. 10d. less 

4s for forge and foundry Lincolnshire. Consumers who are mostly 
well covered for the present are dis; to wait rather than buy 
further at the higher prices now asked, but a tolerably large busi- 
ness _—_ be done if makers would book orders at a little under 
their full rates. So far as home requirements are concerned the 
demand for finished iron continues only dull, but shipping orders 
are coming forward pretty freely and prices are steady at late rates. 
For delivery equal to Manchester or Liverpool quotations are about 
as under :—Bars, £6 2s. 6d. to £6 5s.; hoops, £6 12s, 6d. to £6 15s.; 
and sheets from £7 17s. 6d. and £8 to £8 5s, per ton. 

The Midland Railway Company has recently given out a con- 
siderable order in this district for various descriptions of machine 
tools, which has been divided amongst sev: of the leading 
makers. Messrs. Hetherington and Co. have one portion of the 
order, which includes the construction of twelve wheel lathes, and 
other portions including axle turning and other special lathes 


Manchester Ship Committee, to the effect that the locomo- 
tive building trade had gone very ly from Manchester to 
Glasgow, owing to the fact that the Glasgow people tendered 
25 per cent. lower than the Manchester firms, and that, 
as a matter of fact, Manchester was being cut out by the 
greater economy and enterprise upon the Clyde, has caused no 
little indignation t the hester engineering firms. So 
far from the locomotive building trade leaving Manchester, the 
fact is quite the reverse. The Manchester | tive builders 
have never been busier than they are at present, and the demand 
for locomotives made in this district is such that orders cannot be 
booked for delivery within any reasonably nay On on More 
] tives of Manchester manufacture are now being turned out 
than during any previous period in the history of the trade, and 
the evidence given before the Ship Canal Committee in favour of 
the Glasgow locomotive builders is regarded as a libel upon the 
chester engineers ; indeed, a very strong feeling is expressed that 
evidence should be given in so reckless a manner as to aoe tell 
the world that the system upon which work isdoneinthe Manchester 
locomotive shops is so wanting in en ise and economy that the 
local houses are beaten by the Glasgow builders by 25 per cent., and 
that, as a consequence, this branch of trade is leaving the district. 
I may add that it is by engineers in this district, that 
those who know anything about locomotives are aware that the 
— price obtained for Manchester-made locomotives is due 
solely to the superior character of the workmanship, just as some 
of the well-known tool makers in the district are able to command 
much higher prices than other firms e ed in the same branch 
of trade; and that it is because of the excellence of the workman- 
ship that the Manchester | tive builders are at present so full 
of orders, and that, in many cases, five, ten, and fifteen per cent. 
higher prices are being obtained for Manchester-made locomotives 
than are being obtained for those of Glasgow manufacture. 

nee trials have been made upon a branch line of rail- 
way from Messrs. Evans and Co.’s Haydock Collieries to Earls- 
town Junction, with a new automatic locomotive eats appa- 
ratus patented by Messrs. Croft and Lomax. e apparatus 
consists of a tappet fixed to a sliding bar, which communicates by 
means of a bell-crank with a disc signal upon the engine, in front 
of the engine-driver. In the four-foot way a metal box is sunk, in 
which an inclined plane is raised or lowered from the si cabin. 
If at “‘ danger,” the tappet on the engine strikes upon the inclined 
plane and releases a weight communicating with the bell-crank, 
which moves a red light and an arm danger-signal on the engine, 
and at the same time blows a whistle. The results of the trials 
were considered satisfactory. 

There is no material change to report in the condition of the coal 
trade. Business drags on slowly, with the quiet demand usual at 
this time of the year, and with a generally slack market there is a 
little easing down in prices to secure present business. There is, 
however, still a very tone as regards orders for anything like 
forward delivery. Sellers will not go beyond a couple of months 
at present prices, and generally colliery proprietors are very 
indifferent it entertaining forward contracts at all, even at 
advanced prices. In some cases the delivered rates for house coal 
have been reduced 10d. per ton. this month, but this does not 
affect the pit prices, and at a few collieries slack has been put up 
5d. per ton. The average ope at the pit mouth are, however, 
without change, and may uoted as under :—Best coal, 9s ; 
seconds, 7s.; common round , 5s. 6d. to 6s.; burgy, 4s. 6d. to 
5s.; common slack, 2s. 9d. to 24. 3d.; and best sorts, 3s. 9d. to 
4s, 3d. per ton. 

The railway companies have recently been renewing their 
contracts for steam coal in this district, but to do this they have 
had to give on an average an advance of 6d. per ton upon the 
— at which the contracts were taken last year, and the general 

is of this year’s contracts has been 5s, 6d. per ton at the pit for 
ordinary Lancashire steam coal suitable for locomotive purposes. 

Shipping is fairly active, and is keeping some of the local collieries 
tol y well employed. Delivered at the high level, a or 
the Garston Docks steam coal averages 7s. 3d. to 7s. 9d., and 
seconds house coal 8s, 6d. per ton. 

Barrow.—The business being done in hematite pig iron remains 
quiet, although there is a slight improvement on American account, 
— deliveries being required, for which fuller prices are offered. 

jis is likely to have some effect in reducing stocks of metal in 
hand, both in the iron and steel trades. new orders which 
have been booked for all sorts of iron have been mainly on account 


ged, but firm, 
at 50s. per ton mixed qualities of Bessemer, and 49s. for No. 3 


om merchant qualities, The value of steel is quoted at from 
10s. to £5 per ton net, and there is no chanee of an improvement 
in prices either in an upward or downward direction. ore is 
steady in tone, but quiet. Prices vary from 9s. to 11s. 6d. per ton 
net at mines, and stocks are very considerably held all round, 
Coal and coke steady; shipping fairly employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Iv was my hope to have been able this week to have given 
the statistics of Sheffield exports to the United States for the 
six months ending June 30th, but on nee to the United 
States Consul here it was found that he had received perem 
instructions from his Government not to supply any such infor- 


basis | ™ation in future. This order is not peculiar to Sheffield, but is 


@ general instruction to all Consuls, and has been issued in con- 
sequence of other Consuls having been indiscreet enough to dis- 
close too much before the American official Blue-book is issued. 
The absence for been given 
ev uarter, regre y comme people generally. 
ag oe order is another evidence of the care taken the 
United States Government, even in the smallest item of 

in regard to trade affairs. 

In the Rotherham district the works en on benez tems work 
are stated to be very busy, and the Parkgate Iron pany is 
about to make considerable improvements and extensions in its 
blast furnaces at the Holmes, where extra employment is much 
needed in consequence of the closing of the Holmes Colliery. 
There is an intention of re-opening the Brinsworth wor 
which would be another advantage for the redundant labour in the 

ilway material makers—in all departments except steel rails 
—are well employed, wagons, wheels, and axles being particularly 
brisk, though competition neo prices very low. At the Phoenix 
Bessemer Works, the Ickles, the men who were re-e have 
abundant work. The merchant mill is kept continuously going 
the hammer department is also busy, and there is a brisk demand 
for the special steel, to the manufacture of which the proprietors 
are giving t attention. 

The trade is in a fair condition, taking the season of the 
year into account. For the metropolitan and provincial markets 
the demand for house fuel is, of course, tly lessened ; but 
prices are eoiy Sas 10d. per ton higher than at the corre- 
sponding Oger of last year. Steam coal, for locomotive popes, 
sells readily at 6s. to 6s. 6d. per ton, which is 6d. a ton 
an Sat 20. Engine coal can be had at from 5s, 3d. to a 
ton, but the best houses quote 6s. 6d. to 7s. 1d. 

Slackness in the building trade has told upon the stove grate 
makers, a fact which is clearly brought out by the year’s operations 
at the Masbrough Stove Grate Works, Messrs. W. Corbitt and Co., 
Limited, leaving a net profit of only £63 12s. 6d. Several of the 
private establishments, however, are doing much better than that. 

Messrs. Jehoiada A. Rhodes, and Barber, Britain Works, have 
just received a further order for the “‘ Royal 
pottery from her Majesty the Queen. This makes the eighth 
order received within a year by this firm for the “‘ Royal Devon” 
and other manufactures, 

The recent strike of file-cutters has left one disagreeable incident 
behind it—a trade outrage of an atrocious character. Messrs. John 
Bedford and Sons, of the Lion Works, Mowbray-street, showed a 
good deal of ‘‘ backbone,” when the men turned out. Those who 
gave notice to leave were allowed to go at the expiration of their 
month’s notice, but their places were quickly filled UP, and the 
work was carried on with but little inconvenience. This beco! 
known to the ie, the workmen who filled the vacant 
situations were seen by several of the unionists, who tried to induce 
them to leave their employment. Two men were persuaded to 
leave, but the others remained. One evening the premises were 
entered, and five wheel bands, used for file-grinding, were ‘‘ re- 
moved.” A sixth was rolled up ready for taking away. On clear- 
ing the cinders from the fires under the boiler, the engine tenter 
found a buckle which had belonged toa band. There is no doubt 
that five of the wheel bands had been burnt in the furnace, 
and the sixth was rolled up ready for a similar fate. The 
committee of the File Manufacturers’ Association have resolved to 
recoup Messrs. Bedford for the loss they have sustained, believing 
that the firm had been punished for their prompt action in the 

esirability of re-erecting the file-grinding machines at presen 
the town with as little delay as possible, so as to be used for the 
convenience of the general trade. Thus outrage always defeats its 
own end, and ipitates upon itself fresh disasters, 

The Sheffield Electric Lighting Committee have received notices 
from the Electric Construction Company, Limited, and the Lanca- 
shire and Yorkshire Electric Lightin mpany, Limited, both of 
whom intend to apply to the Board of e for a Pe rige 
order to provide electricity within the borough of Sheffield. The 
applications will be laid before the Town Council next Me era 


3 hours 15 min. The distance is 175 miles. 
Sheepbridge Coal and Iron Com Limited, has 

e i an pany won 
coal at the Glapwell sinking. ‘The seam is the top hard, and the 
thickness was found to be 6ft. The depth of the shaft is 285 yards 
to the top of the coal. The company has just declared its half- 
yearly dividend at the rate of 5 per cent. annum on the 
C guaranteed preference shares, payable on July 14th. 


THE NORTH OF ENGLAND, 
our own 


ortly. 

y were mostly at 39s. 3d. per ton for No, 3 G.M.B., with 
prompt delivery. Most of the merchants, and some of the 

were Willing to accept that figure. Some asked ane, Be quota- 

tions of su 6d. to 40s. ton. e quarterly 

meeting of the Cleveland Iron Market will be held on Tuesda next, 

Warrants are seldom inquired for, though sellers are » a8 
a rule, to take 3d. to 6d. per ton less than makers’ prices, 

The stock of Cleveland iron in Messrs. Connal’s stores at 
Middlesbrough continues to fall. The quantity held on Monday 
last was 74,957 tons, being 550 tons less than a week previous. 

The shipments of pig iron from the Tees last month were v 
satisfactory. The total quantity “ee was 94,043 tons, of w 
37,402 tons went to home ports, and 56,641 tons to foreign ports. 
Scotland took 28,472 tons ; New 16,188 tons ; France, 9750 
tons ; Russia, 8412 tons; Holland, tons; Norway and Swed: 
3565 tons; and Belgium, 3386 tons, The e of manuf 
iron and steel amounted to 19,815 tons. In June last year the 
quantities were: Pig iron, 68,373 tons; and manufactured iron 

25,653 tons. In May this year 87,091 tons of pig iron 
iron and steel were 


and 
There ' and 29,725 tons of man 


have, I understand, been placed in the hands of Messrs. W hitworth 
. and Co., Messrs. Craven Bros., and one or two other Manchester 
firms. There is also a fair quantity of foreign work in the hands 
of local tool makers, and Messrs. Hetherington and Co. are 
executing considerable orders for the Bombay and Baroda Rail- 
way Sete the Great Indian Peninsula Railway, and the New 
Zealand Government Railway. 
The evidence given by Mr. A, N. Rendell, C.E., before the 
On Monday the Manchester, Sheffield, and Lincolnshire Railway 
Company commenced running its new express trains to and from 
lenin. The first train, leaving Manchester at 11 a.m., reached 
Sheffield at 11.53, or eight minutes before time, — due in at 
12.1. At 12.5 it on its journey, and entered Grantham 
station—the only stopping place between Sheffield and London— 
five minutes before time, arriving at es Cross a little earlier 
than the appointed time. The result of the first day’s runs was to 
prove that the distance, which has formerly taken the fastest 
express 3 hours 40 min., can just as easily be done in 3 hours 25 min. 
—the time aimed at—but that the running could be made in 
THERE was a good attendance at the Cleveland iron market held 
at Middlesbrough on Tuesday last, and buyers of pig iron were 
more numerous than for several weeks past, The heavy exports of 
last month, and the better reports from Glasgow, have tended to 
strengthen the market, and it is thought not unlikely that the 
of steel makers, who have large orders in hand which require 
prompt attention. There is a very heavy output of all descriptions 
of steel, and makers have their mills running full time, not only 
in the rail, but in the merchant department. The work in the 
hands of makers is sufficient to maintain activity throughout the 
year, and it is more and more certain there will be a large ship- 
ment to America, the colonies, and the Continent before the end 
= at = = os are in = not on as = 
the double-headed and = heavy sections, but in refere 
small tram deécriptions, and heavy rails for street tramcars. 
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Consumers of finished iron are still withhuld- 
ing their orders in the expectation of being able 
to buy at lower rates, nufacturers are, how- 
ever, fully employed on existing contracts, and 


there is great pressure upon them for quick’ 


delivery. They, therefore, hold firmly to the 
prices they have during the 
three or four weeks. —_ are £6 to 

ton; angles, to £5 15s.; 
common bars, £5 17s. 6d. . Be; all free on 
trucks at works less 24 per cent. discount, 
Puddled bars are £3 12s. r ton net at works. 

The directors of the Walker Iron and Steel 
Company, Limited, have decided to close their 
worke for an indefinite time in consequence of 
the unremunerative prices now obtainable for 
a Over 300 men have thus been thrown 

The accountant’s certificate in connection with 
the re scale in the Northumberland coal trade 
was issued on Friday last, The net average sell- 
ing price as cecal for the —<— uarter ending May 31st 

was 5s. 0°80d, per ton. is being an increase of 
180d. upon the standard average selling price 
the underground workmen and en wil 
receive an advance of 24 per cent. 

The Cleveland blast Turnace- ‘men have given 
notice to the I tion that they 
wish to terminate their sliding scale arrangement 
at the end of the present year, They have inti- 
mated that they are willing to consider the amend- 
ment of the present scale, or the construction of a 
new one. e Cleveland miners have also given 
notice to terminate their sliding scale on the 31st 
C.J, Coleman, the stipendi trate 

for Middlesbrough, was, it will be remembered, 
chosen to act as in the wages dispute 
between Messrs. Rolckow, Vaughan, and Co., 
Limited, and their workmen at Eston. The 
employers claimed a reduction of ten per cent., 
which the workmen contended they were not 
entitled to. . Coleman has now given his 
— awarding that the wages should be 

ced by 2) cent, arrangement will 
Hoy binding on both sides till the end of the pre 
sent year. 

The local committee for the reception of the 
members of the Iron and Steel Institute at Mid- 
in next had a meeting on 

esday last, and a preliminary programme was 
Fe up. It is pro’ that the meeting shall 
last from Tuesday, the 18th, to Friday, the 21st, 
inclusive. One afternoon will be devoted to the 
Kston Steelworks, another to the saltworks at 
Port Clarence, and a third to the ironworks at 
Stockton. Most of the other works in the dis- 
trict will be thrown open to members, On the 
last day there will be an excursion to Whitby and 
Scarborough-by-Sea. Unfortunately the meeting 
will clash with that of the British Association, 
which commences at Southport on the 19th. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow warrant market has shown con- 
siderably more vitality this week, and prices have 
slightly advanced. ere is undoub ly a more 
cheerful feeling in the market, partly due to the 
neon that there is some chance of the production 

curtailed by the putting out of furnaces and 

poe on account of a better demand havin 

sprung up for pig iron on the ol of the Uni 
Sta ere is, however, a to over- 
sotinento the importance of this fact in some 
quarters; and in proof of this statement it need 
only be mentioned that, although the freights for 
pig iron from the Clyde to America have been 
advanced 2s, 6d. per ton, only aoe few shippers 
have as yet paid the increased rate. Canada has 
also been taking a larger oe < of pig iron, and 
the inquiry from Germany is oe » while e 
amounts are still being sent to taly. The stock 
in Messrs. Connal and Co.’s warrant stores is 
increasing, but in a much smaller ratio than of 
late, less than 200 tons having been added in the 
course of the past week. 

Business was done in the warrant market on 
Friday forenoon at 47s. 0}d. to 47s. 14d. each, and 
in the afternoon at 47s. 14d. to 47s. 2d. cash and 
47s. 34d. to 47s. 4d. one month, The market was 
firm on Monday at 47s, 24d. up to 47s. 6d. cash 
and 47s. 5d. to 47s. 8d. one month. On Tuesday 
business took place from 47s. 5d. to 47s. 34d. po | 
and 47s. 7d. one month to 47s. 5d. fourteen days. 
Transactions took place on Wednesday at 47s. 4d. 
to 47s. 7hd. cash, and to-day—Thursday—the 
market was strong, with business up to 47s. 84d. 
cash 

The values of makers’ special brands of pigs are 
firm as follows :—Gartsherrie, f.o.b. at Glasgow, 
ton, No. 1, 57s.; No. 3, 53s.; Coltness, 60s, 3d. 
and 53s. 6d.; Tangloan, 59s. 6d. and 58s, 6d.; 
Summerlee, 7s. 6d . and 51s.; Chapelhall, 57s. 


and 3; Calder, 58s. and 50s. 50s, 6d.; Carnbroe, 
ye 49s. ; Oe.; Clyde, 5 51s. and 48s. 6d.; Monkland, 
48s. 9d. 9d.; Quarter, 47s, 6d. and 
45s, 6d.; ging at Broomielaw, 48s. 9d. and 
46s. 9d.; Shotts, at Leith, 59s. 6d. and 55s.; 


Carron, at Grangemouth, 48s, 6d. oe 
selected, 54s. and 47s.; Kinneil, at Bo’ness, 
49s, 6d. and 47s. 6d. ; Glengarnock, at Ardrossan, 
Bis, and 488,; Eglin ton, 48s. 6d. and 45s, 6d.; 
and Dalmellington, 49s. and 48s. 

The different branches of the manufactured 
iron trade are for the most part very busy, and in 
some cases no little pressure is being use ‘for the 
delivery of goods contracted for. There is also 
great activity in the engineering works of Glas- 

w bee the West of Scotland; 3; and the shops and 

ries generally are working very busily, so as 
poe prepare for the annual summer holidays, which 
are now close at hand. The past week’s ship- 
ments of iron manufactures from Glasgow 
embraced £37,650 worth of machinery, £6838 
sewing machines, £4100 steel goods, and £41,000 
general iron manufactures, exclusive of pig iron, 
the export of which was valued at £10, 

The coal shipments at some of the’ ports were 
being somewhat retarded a week ago from a 
scarcity of vessels, but this inconvenience has now 
been partly overcome by the arrival of vessels, 
and it is expected that the Quebec fleet will be 
requiring cargoes presently. The shipments of 
coal from may a during the past week included 
4690 tons for Canada, 1830 for Savana, 1620 for 

iers, 1610°for Rio de Janeiro, 850 for Monte 
ideo, 700 for Bordeaux, and 610 for New Bruns- 


wick. In Fifeshire the coal trade is very brisk 
and prices there aare somewhat advanced, the 
rates for good coal, f.o.b. at Burntisland, now 
being 7s, 3d. to 7s. 9d. per ton. The colliery 
owners appear to be very shy of orig into 
contract arrangements at current rates, t 
being an impression that business will be 
even better and prices higher in autumn, 
During the half-year just closed the = 
shipments at Burntisland have 
341,790 tons, showing an increase of 50 over 
those for the corresponding period of 1882, There 
is only a moderate trade in coals at Leith. At 
Bo’ness the week’s shipments have been fully 
5000 tons, while 5643 tons were exported at 
Grangemouth. 

On Saturday notices were posted at the Fife 
and Clackmannan collieries intimating that a 
fortnight from that date the wages of the miners 
would be advanced ‘‘to the extent of 10 per cent, 
on the rates current i in May last year.” 

The half year’s launches on the Clyde give a 
tonnage of 196,402, or 29,109 more than in the 
corresponding period of last year. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

A SLIGHT improvement in tone has begun to 
mark the iron trade. There is more steadiness in 
price, and inquiries are coming to hand in greater 
quantity. 

In the Newport district the complaint is that 
steel rails are very quiet. In the Glamorgan 
division things are better, and in the Swansea 
district the improvement in tin-plate has given 
much more animation. Rumours are current that 
several tin-plate works are changing hands, and 
will be restarted, but I defer naming them ‘until 
actual operations are In Carmarthenshire 
things look better. are steady; 
wasters command 14s. 6d. primes, ordinary 
coke, 16s, 3d. to 16s. 9d. 

The coal trade continues active, and ae re 
our coalowners have their hands full. Ou 
and exports are e in all quarters, an = 
regards Newport and Cardiff, averages are well 
kept up. There is, however, a little more readi- 
ness shown by coalowners in booking orders, and 
a slight weakness in price was observable last 
week, secondary qualities touching only 10s. 9d., 
that is 3d. less than in the previous week. Best 
steam coal commands 12s. in many parts ; 
Rhondda large, 9s. oy and 8s. 3d. small; small 
steam, 4%. 6d.; and good at pit’s mouth 
“ through ” will fetch 6s. 


The North Dock stoppage has told upon the | 


shipments of coal from Swansea. The export of 
patent fuel has been well maintained. 

The Rhondda colliers at their last monthly 
certain alterations in their 

es, Arrangements are also approaching 

pastor Fe for the demonstration of the 16th 
July, when it is decided +o stop work, and have a 
procession andopen-air meeting. Mr. "Burt, t, M.P., 
and others are expected. I hear that the voice of 
the meeting will be called upon to express an 
earnest wish for alterations in the franchise—by 
the extension of the borough franchise to coun- 
ties—and support Trades’ Unions throughout the 
count 

Co-operation between the Taff Vale and 
Rhymney will effect a material saving in viaduct 
construction at Quakers’ Yard. vnte Taff im- 
proved viaduct will do away — = need of the 
projected construction by Rh 

Mr. Nixon’s colliers are al = ra give another 
month's notice in re the 

The Bedlinog dispute—an important collie: 
arbitrated upon by Mr. 
Lewis and Mr. D. Morgan, and nijusted. 
Work is resum: 


PracticaAL EpucaTion.—Those students in the 
Crystal Palace Company’s School of Practical 
Enginee: who are working for the marine 
branch of the profession, have just returned from 
their sea trip, which has also been made the occa- 
sion of an ~~ of some important engineer- 
ing works, ese peri excursions are in- 
tended to afford them real practice in the drivin; 
of marine engines at sea, and are a mark 
feature in the system of the school. Usually 
the run has been made from the Thames to Liver- 
pool and back, but this year, with the intention 
of going over the works of the new Tay Bridge, 
the voyage has been made to and from Dundee— 
a distance of 1000 miles. On Wednesday, June 
27th, at 9 a.m., the students, under the direction 

“= J. W. Wilson, C E., the principal, and one 

rintendent, embarked at the New Dundee 
W arf, Wapping, in the steamship Cambria—950 
tons—and t e Dundee, Perth, and London Steam- 
boat Company offered every facility for the 
work of the voyage. Before starting th 
of the Cambria was tested at the measured mile, 
and proved to be 14°25 knots. The dead reckon- 
ing was then taken, and was to time at all points, 
both out and home. For purposes of work, the 
students were divided into four watches of four 
hours each, during which time those on duty had 
to be in the engine-room taking their part in the 
driving, under the ship’s engineer, Mr. Scott, in 
their usual working clothes. The water was 
smooth, and Dundee was reached at 5.40 p.m. on 
Thursday evening. On Friday morning the stu- 
dents rose at six, and an hour later proceeded up 
the river Tay, in the Perth steamboat. By the 
kind invitation of Messrs. Shield, they then in- 
spected the Wallace Linen Weaving Works, where 
1000 hands are employed, and saw much that i in- 
terested them. Saturday was employed in look- 
ing over the old ta Bridge “= the works of the 
new structure which is being raised by Mr. W. H. 
Barlow, C.E., who was anxious that the party 
should see all they could. Mr. Byng, an old pupil 
of the Crystal School, is one of the super- 
intendents of the new bridge. After inspectin 
the Dundee, a very fast boat now being ished 
for the Dundee, Perth, and London Company, the 
students embarked on the Cambria, at 9 on 
Saturday evening, for the return cruise, and 
arrived at the wharf in the Thames at 7.30 a.m. 
on Monday. The cruise was most enjoyable, and 
certainly the most successful ever made by the 
students of the school, who have gained from it 
much knowledge of practical work, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
w 

givi the ification. The 


*,* tents have been ‘‘ communicated.” the 
address unicating party are 
printed in italice. 
26th June, 1883, 


8149. Lusricatine Compounps, T. 

8150. Tannic Extracts, H. Johnson.— 
(B. L P. and @. C. Coez, France ) 

3151. Fire-proor Buupines, W. Corliss, U.S. 

3152. Vacuum Brakes for RalLway TRAINS, A. 
G. Evans, Manchester. 

$153. Mixup TextiLe Fasric, D.C. Miller, Larkhall. 

8154. Cooxine Ranogs, J, McI. Shaw, Glasgow. 

$155. VeLocipepes, H. J. Lawson, Coventry. 

8156. Lawn Tennis Nets, R. 8. Moss, Manchester. 

8157. Tires, &c., T. H. Rees, Battersea. 

8158. ReovLatixo Fiuip Pressune, Cc. Abel.—(G. 
Westinghouse, 

TES, J. Imray.—(F, Bouhey, 


) 

8160. Compounps for Linine Furnaces, J. Imray.—(@. 
Duryee, New York, U.8.) 

8164. ANTI-speepy CuTTER for Horszs, J. B. E. T. 
Lacombe, France. 

3162, ATTACHING HANDLES to Teapots, &c., W. H. 
Winter, Sheffield. 

$163, Compasses, A. M. Clark.—( W. H. Mitchell, U.8.) 

$164. Maxine Paper, A. O. A. Feret, Cc. L. V. Ladame, 
and A. H. Feret, Paris. 

3165. ATracHING to Siespers, R. H. 
Brandon.—(B. Télcke and C. 

$166. THREAD-WINDING ATTacuMENT, H. J. Haddan.— 
A, Tabour-Moisson, Paris.) 

$167. Incanprscent Execrric Lamps, H. J. Haddan.— 


‘R. H. 8. Thompson, U. 
8168. Ixpicatixa Position of Sarp’s Hex, J. Liardet, 


ey. 
$169. Martine of Fioors, W. R. Bray, U. 
$170. Stantinc Tramway Cars, J. 
Archibald, Paisley. 
8171. CouPLINes, J.T. Roe, Wandsworth. 
8172. MaKine Yarws, &., W.R. Lake.—(J. T. Waring, 
New York, U. 
8173. Howes in Rock, W. L. Wise.—(C. W. 
Burton, Paris.) 
3174 Saws, J H. Johnson.—(F. Troemé- 
$175. re Enoines, W. P. Thom 


Werts, Philadelphia, U.8.) 
8177. Printine Cora, L. H. Philippi, Hamburg. 
3178. Facititatine Action of Macazine Riries, H. 8. 


London. 
TRICYCLES, C. Harvey, Yardley, and W. Pad- 


8180. Lace, W. Birks, Nottingham. 
$131. Corps, C. W. H. Brock, 
Bishop Waltham. 


27th June, 1883. 
= Gatvanic Batrertes, J. William and J. Rogers, 
md 
of Portrery, &c., T. Bevington, 


3184. Mepium of Apvertistno, C. F. Pollak, London. 
$185, TELEPHONIC TRANSMITTERS, C. F. Pollak, London. 
$186. Picks for Mrnino, G. W. Elliott, Aintree. 
3187. Canpies, W. H. Beck.—({La Socicté 
ig de Machines a Bougies et Chandelles Systeme 


Royau, 
81 ETALLIC TOBES, eeley, Shirley. 
3190. Hampers for Transportine Botries of Acips, 
H. Brunner.—(C. Garneri, Paris.) 
3191. BRICK-MAKING P. Effertz, London. 
$192. a A. F. and R. F. Craig, and R. Motion, 


for Weavine, W. Smith, and 
3 y, Bury. 
$195. RoLiers for Wrincinc Macuinezs, W. Lockwood, 
Sheffield. 


$196. Lucirers, F. Holmstrim, Sweden.) 
$197. Frre-arms, W. R. Lake.—(J/. H. Brown, U.S.) 

3198. FexpiInc E. Brasier, New Cross. 

$199. Preparine Compounps for SaniTaRY PouRPosEs, 
H. E. Overbeck, Liverpool. 

Arr from Caimysys, &c., H. Burgin, 

Ww. 

8201. Heatinc Water, J. H. Johnson.—(Messieurs 
Guillot, Pelletier, and Co., Orleans.) 

3202. CARRIAGE Brakes, W. Corteen, 

3203. LoapInc OCEAN-GOING Srzamers, G. Taylor, 
Penarth. 

8204. VenTiLatinc WarTer-cLosets, J. Farrimond and 
J. Whittaker, Southport. 

28th June, 1883. 

205, Marxrinc, R. Bateman, Birmingham. 

3206. Surps’ Bertus, E. Hoskins, Birmingham. 

$207. TaBLe Fountains, W. Aubert, j jun., Balham. 

8208. Net Macuing, A. C. Henderson.—(L, A. 
Lateux, Paris. 

8209, SELF-FEEDING Pens, F, Byron, Chesterfield. 
$210. Prope.iine Steamsuips, J. Stewart, Blackwall. 
$211. Treatinc Porous Pors, T. Coad, London. 

3212. Door Retention Srop, W. E. Diehl, US. 
$218. Trucks, T. Lon — 


3214, Frre-aros. M. 
Marshall. J. Holt, 


8215. WaRPING 
vensthorpe. 
$216. Raa Macuiyery, C. Wilson and E. 
ley Carr. 

$217. Haviine Kopss, J. Harper. Scotland. 

$218. Mountino Execrric Lamps, W. R. Lake.—(J. 
Languereau, Paris.) 

$219. ELectric CURRENTS, H. E. Newton.—(A. J. 
Gra Poland.) 


vier, 
29th June, 1888. 
a PerMANENT Way, B. Swaine, Armlee, and M. H. 
E. Albrecht, Leeds. 


R. W. Bradnock, M 
$222. Hooxs for Hanaine Garments, &c., W. Allison, 
&c., Macutnes, L, F. Lamkin, 


8224. PrANOFORTE J. J. Robinson, 
Water WasTE PREVENTERS, 


Dress, ‘aSTENINGS, G, P. Lempritre, Bal- 
Heath. 


$228. CLutcu Coup.inas, A. Boult.—(M. Haas, Baden.) 
8229. of Potter and W. H. 
iggin, Bolton. 
8280. PuRIFYING COMMERCIAL SULPHURIC Actp, W. J. 
Menzies, St. Helens. 
8231. InpicaTors, 8. Goodacre, Liverpool. 
$282. &c., Boxes, H. J. Haddan. —(A. Brehmer, 


Saxony. 
$238. Exectric ARC C. Wiiest, Switzerland. 
$234. Gas Bi H. H. Lake.—(A. Lipsey, , 0-8) 
$235. Compounp for Destroyinc Maacors on SHEEP, 
&c., E. Hutchins, Snitterfield. 


3236. ‘PuLueys, T. Smith, Brockley. 


8287. Locx-up Liquor Sranps, R. y, Brixton. 

$238. CanTripozs, H. E, Anonyme 
Dynamite Nobel, Switzerland.) 

$239. Rotary Esaunas, W. Frost, Manchester, and T. 
T. Bond, Luton. 

itz, Paris 
$241. Gas Burners, H. H. Lake.—(A. B. Lipsey, U.S.) 
80th June, 1883. 
Macurngs, C. Abel.—(Z. Daveniére, Paris.) 
248. Kiers, R. H. Ainsworth, Halliwell. 
AvTomATIC H. J. Haddan. 


3245, “Wetter. —(C. Vineelle and 
Cayla, Algiers.) 

Satrs of Ammonia, J. Addie.—{J. 

3247. Cookinae Glasgow. 

$248, Compinc Woot, &. H. Whitehead 

3249. Paps for SapDLEs, London. 

8250, Sarety SappLE ips, 

$251. Daittine Rocks, T. K. Jordan, London. 

$252. Puriryine SEwacE WATERS, J. Bock, 

3253. -Wrincine Macuines, J. Kenyon, J. Barnes, and 


R. W. Kenyon, — 

3254. Horse Nalts, Aluggett and J. Swalwell, 
Battersea. 

Gas, &c., W. B. Wright, Bromley- 

3256. Tricycies, &c., C. Mather, Manchester. 

= ona for Maxkrxe Paper, I. 8. McDougall, 


$258. Desions on Ro.vers for Printina, J. J. Sachs, 
London. 


2nd July, 1888. 
3259. Escape WaTER VaLves, W. Carrington, Openshaw. 
3260. Tricycues, &c., W. T. "Eades, Birmingham. 
3261. Covpuine for J. Jamieson, Winchester. 
8262. Openinc VaLvzs, J. W. Thornton “and F. Milan, 


3268. Composition for Fustians, J. Sellars, 
$964 Comino W &c., W. Terry and J. Scott, 
MBING WOOL, fe 

Dudley Hill. 
3268. Winpine SLIVERS Comprsc Macuives, W. 
Terry and J. Scott, Dudl 
3266. CLIPPING SEALSKINS, A. Groth.—(G. and F. F. 
Cimiotti, New York, U.8. 
— INKING Exporsine Stamps, G. K. Cooke, 
don. 
8268. Reservork L. B. London. 
Tatham, New York, — &.) 
8270. Bassinzrres, M. R. and R. F. Cook, London. 
8271. TELEPHONIC A. J. Boult.-(¢. 
Steele, Washington, U.S.) 
3272. Gas Motor Enorngs, G. J. Kirchenpauer and L. 
H. Philippi, Hamburg. 
3273. Corsets. J. H. ‘Johnson.—(@. F. Levieux, Paris.) 
3274, Ciasps for Corszets, H. M. Dyson, Honor Oak, 
8275. ELECTRICAL Ralways, W. A. Traill, Portrush. 
3276. Crocks, A. M. Clark.—(V. B. Versepuy, Paris.) 
$277. Raitways, W. A. Traill, Portrush. 


Taventions Protected for Six Months on 
Deposit of Complete & Specifications, 
FFICE out calling on NTERVENING STATIONS, 
O. Schiiffier, Austria.—23rd June, 1883. 
3141. ELevatoR Stops, F. P. Canfield, Boston, U.8.— 
25th June, 1883. 
3160. for Lintne Furnaces, making Fr 
&c., J. Imray, Southampton-buildings, Sedona 
from G. Duryee, New York, U.S.— 


26th Jun 

CLors, L. H. Philippi, Hamburg.— 

3191. Macuines, P. Effertz, London.— 
27th June, 1 

3232. Paper Boxes, R. J. London.—A 


communication Brehmer, Leipzi Saxony. 
—29th June, 1883. xs 


Patents on which the Stamp Duty of 
has been p aide 


Pipgs, A. A. Glasgow.— 28th 

une, 

Vatves, J. D. Churchill, London.—ist 

u 
2623. Pitz Fasrics, D. Marcon, Manchester. 
2696 Br W. Stanif Upperthorpe. 
TANDS for ‘orth, 

—28th June, 1880. 

2643. ReaisTer for TeLePuone Systems, J. H. Johnson, 
London.—29th June, 1880. 

2674. Looms for Wravina a Wares, W. Glover, 
Prestwich.—30th June, 1880. 

2736, MakING ALCOHOL, J. H. Johnson, London.—3rd 


July, 1880. 
3196. Fornaces for 

2636, Lowry, Salford.—28th June, 


2668. IncrEastnc Dravcut in A.M. 
London.—29th June, 1880. 


2780. E. W. Richards and 8. Godfrey, 
Middlesbrough-on- Tees.—7th July, 1880. 


OK Hodge, and J. Eastick, London.—28th June, ine, 1880. 
2645. Borters, G. H. 8. Wilcox, and 
N. W. Pratt, U.8.—29th wp 


Meat, E. A. Kirby, Kelsey Park.— 


1880, 
2691. Om Cans, J. Heselwood and H. Webster, Leeds. 
—lst July, 1880. 


Suears, W. E. Gedge, London.—5th July, 
Cranss, T. Wrightson, near Stockton-cn 
TANN 8. F. Cox, Yatton.—9th July, 
2706. eo ay Snow, F. N. Mackay, Liverpool.—2nd 


. Toots for Currinc Tupes, 8. Buckley, Guide 
—2nd July, 1880. 
2726. Hay-makinc Macuings, J. Howard and E. T. 
Bousfield, Bedford.—3rd July, 1880. 
2781. Mininc Enotes, J. Lincoln.—3rd 
July, 1880, 


Patents on which the Stamp Duty of 
has been paid- 


Woop, E. T. Hughes, London.—27th 


‘une, 
Pressss, R. Wilson, Patricroft.—28th 
UNE, 

2690. SULPHATE of ALUMINIC om, J. Duncan and J. A. R. 
Newlands, London, and B. E. R. Newlands, Victoria 
Docks. —80th June, 1876. 

2670. THRoats of Sewine Macuines, W. R. Lake, Lon- 

2742. 8, J. Mackie, ©. 

AKING LOSIVES, A. Faure, 
and G, Trench, Faversham, stats 


Notices of inpention to Proceed with 
Applications. 
(Last day for filing opposition, 20th July, 1883.) 
985. Formine Letters from a Distance, M. T. Neale, 
London.—23rd February, 1883. 
002, Fonnaces, P. W. Willans, Thames Ditton.—2srd 


ebruary, 
1016. R., H. Courtenay, London. 
1020. Appiyinc Resistance to CURRENTS, 


Execrric 
L. Gaulard & J. Gibbs, London.—24th February, 1883. 
1021. "&e., W. R. Lake, London.—A 
communication from 8. 


ion 8. A. Bull,—24¢h February, 1888. 


So 
‘atents. 
een ng 
Index, and giving the numbers there found, which only ' 
refer to the pages, in place of turning to those pages and 
Sinding the numbers of the Specification. : 
Applications for Letters Patent. : 
% 
uddersieid. 
~/ 


20 
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JuLy 6, 1883. 


1026. Saws, J. and W. 
1030. bag Grass, &c., W. D. and 8. Priestman, 
ton-upon-Hull.—26th "February 1883. 
1082, Scrapine Borroms whilst at Sza, G. W. 
Mallet, West Greenwich.—26th February, 1883. 
31083. Meratiic Tupes, P. M. 
Blackheath.—26th February, 1883. 
. — Lamps, J. Rogers, London.—26th Febru- 


1073. Liquip, F. J. Brougham, Lond 
—A communication from Messieurs. Hazart et Cie. 
—27th February, 1883. 
J. Richardson and C. Green- 
Harrogate.—27th 1 
1082. BOrLERs, T. Robottom, Nuneaton.—28th Febru- 


1883. 
G. Biirklein, M unich.—1st March, 1 
1107. Pranorortes, H. J. Haddan, ~~ com. 
from A. Biese and G. Zierold.—lst March, 1883. 
1136. Sream Enonves, L. Perkins, London.—2nd 


March, 1883. 

1177. Lars-noats, W. M. F. Schneider, London.—5th 

= W. G. Hudson, Manchester.—6th March, 
1 


1212. Roves for Frames, A. M. Clark, Lon- 
don.—A com. from G. Jacquith.—6th March, 1883. 
1252. Baue-ries, &c., E. Hale, Liverpool.—sth 

883. 


1319. Purrryisc Water, J. H. Johnson, London.—A 
com. from G. 8. Strong.—13th March, 1883. 

1838. Burnixnc Hyprocarson A. J. Boult, Lon- 

lon.—A com. from C. Holland.—13th March, 1883. 

ADVERTISEMENT CLocks, F. W. Little, London. — 
17th March, 1883. 

1838. Pianos, E. G. Brewer, London.—A com. from L. 
N. Letailleur and P. Scholtus.—1lth April, 1883. 

2096. TemPuEs ae in Looms, R. Bond, Bury.— 
25th April, 1883. 

2476. Wueets, &., R. C. Mansell, Highgate.—l17th 
Moy, 1883. 

2539. Arc Recutator Lamps, R. E. B. 
London, and T. Crabb, Chelmsford.—22nd May, 1883. 

2554. for &c., Fisrovs Sus- 
stances, G. A. Helliwell and J. H. Waller, Todmor- 
den.—22nd May, 1883. 

2576. Woop Srrucrurss, J. Garlick, Birmingham.— 
28rd May, 188% 

Sroprenine Botries, &c., J. G. van-der-Kaa, 


2588. Srzam 
24th May, 1883. 

2596. ese Srzam, H. Tipping, Greenwich.— 
24th May, 

2694. &c., W. H. Jones, Middleton. 
—25th May, 1883. 

Rotary Screess, H. Shield and W. N. Crockett, 

Nottingham.—29th May, 1883. 

2671. Tramways, W: P. Hope, Edinburgh.—29th May, 
1883. 

2679. Pzos, P. Coonan, Blackburn.—30th May, 
1883. 


&c., J. Waple, Brixton.—30th May, 


2722. Execrric Devices for Inpicatinec SPEep, &c., R. 

P. Sellon, Surbiton.—3lst May, 1883. 
2724. CoNvVERTING mPROCATING into RorTary 
nication 


F. 
2883. Borrizs, R. Ashford.— 
9th June, 1883. 
$111. SEPARATING ORTHO-TOLUIDINE from PaRa-TOLUI- 
&c., J. Wieler, —22nd June, 1883. 
(Zast ow for filing opposition, 24th July, 1888.) 
1044. Tox, &c., Prares, W. A. Johns, London.—27th 
February, 1883. 
TILLING W. P. Thompson, 


A com. from th 
1065. A Rugeley. —27th 
February. 


1070. 4 R. J. and A. London.— 
27th February, 1883. 

1079. MecnanxicaL Tevernonss, H. J. Allison, Lon 
don.—A com. from G. Shaver.—28th February, 1888. 

1083. Szparnatinc Szeps from EaCH OTHER, P. van 
Gelder, York.—28th February, 1883. 

&c., E. Sturge, London.—28th Febru- 


of C. F. Claus, London.— 


28 , 1883. 
= Cigars, J. McGovern, Liverpool.—lst March, 


1126. Brackets, J. Beech, Wolverhampton. — 2nd 
March, 1883. 

1128. Pencits, B. 8. Cohen, London.—2nd 
» 1883. 

1130. Merat Roxiers, C. J. Appleton, Salford.—2nd 
1883. 


March, 

1140. SHAPING, 7 Merats, P. R. Allen, London.— 
2nd March, 1 

1160. Apparatus, C. i, Berlin.— 
A communication from A. C. 
and A. Linnen’ .—5th March, 


is Larues, W. Allan, Sunderland.—7th March, 
1883. 

1258. Drymsc J. Horrocks, Worsley.—8th 
March, 1883. 


1266. Apparatus for Supportixc the Bopy in case of 
Issury to the Spusz, J. W. Guilmette, Manchester. 
—9th March, 1883. 

1298. Traction Enorves, A. Greig and G. Achilles, 
Leeds.—10th March, 1883. 

1344. Prickine Carps for Looms, P. Ambjorn, Paris. 
—18th March, 1883. 

1473. Last, H. Morris, Blackburn.—21st 


March, 1883. 

1617. Execrric Lamps, &., W. R. Lake, London.—A 
communication from ? Dion.—30th March, 1883. 

we Latcugs, &c., F. J. Biggs, London.—2nd April, 

1728. Toot for -~'h/a, Masowry, F. Service, London. 
—5th April, 1883. 

1756. Execrric Meters, S. Pitt, Sutton.—A communi- 

ion from J. Cauderay. —Tth April, 1883 

1767. -PROOF CARTRIDGES, &c., P. Jensen, 
London.—A communication from J. J. Schulhof.—7th 
April, 1883. 

1977. SEL¥-apsusTING Saw-HANDLEs, B. Goulton, Auck- 
land.—19th April, 1883. 

2223. Om Lamps, J. Fyfe, a, and T. B. Smith, 

Birmingham.—2nd May, 1883. 

2438. Incanpescent Evectric Lamps, J. H. Guest, 
Brooklyn. U.8.--15th May, 1883. 

2439. Ruppine, &c., Types, G. 8. Eaton, Brooklyn.— 
15th May, 1883. 

2580. CarnTripce Hoxrpers, 8. Pitt, Sutton.—A com- 
munication from H. Thronsen.—23rd May, 1883. 

2629. Power Looms, 8. ie Lister and J. 

‘ord.—26th May, 
“Srios,” J. W. Blackheath.—26th May, 


A com. from T. A. Edison.—' wild’ ‘Tete 

2684. J. W Tetney. —80th 
May, 

2688. Borers, H. Johnson, London.—30th 


May, 1883. 
2720. yon Merers, H. Frost, Manchester.—3lst 
May, 1883. 


2734. ALKALINE Soivrions, T. Glover, 
Runcorn.—lst June, 1883. 

2773. Weicuinc Macuinery, A. H. Emery, New York. 
—5th June, 1888. 

2774. Testinc Strencts of Mareriats, A. H. Emery, 
New York.—5th June, 1883. 

2775. Weicuine Macuinery, A. H. Emery, New York. 
— 5th June, 1883. 

2776. Gavoxs, A. H. Emery, New York.—5th June, 


2777. Srrencrs of + A. H. Emery, 
York. —5th June, 1883 
2778. Tustinc of A. H. Emery, 
New York.—5th June, 1883. 
2801. Catoric C. Ingrey, Fulham.—6th June, 


1883, 
2857. Generation, &c., of ELEcrRIcITY, J. Hand- 
‘ord, communication from T. A. Edison. 


on. —. 
—Tth June, 1883. 
2881. 1, FIRE-ORATES, H. H. London.—A commu- 
cation from Société des Foyers économiques Goujet 
et Cie.—9th June, 1883. 
2887. ATTACHING to N. Stretton, 


‘une, 

2909. Ovens, G. F. Notting Hill.— 
12th June, 1883. 

2912. BarBep Fencina, W. H. Johnson, Manchester.— 
12th June, 1883. 

3039. Fan Wueexs, W. Schmolz, San Francisco.—19th 
June, 1883. 

$141. Erevator Stops, F. P. Canfield, Boston, U.S.— 
25th June, 1883. 

3160. Compounpjs ror Liyina Furnaces, J. Imray, 
ey .—A communication from G. Duryee.—26th 

$191. Brick-makune Macutnes, P. Effertz, London.— 

27th June, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
29th June, 1888.) 
Enorves, W. Watson, Leeds.—29th December, 


6231. Steam Traps, &c., J. J. Royle, Manchester.— 
80th 1882. 


88: 
$3. Ivory, 8S. Hahn, Berlin.—2nd January, 


87. Conomemnars, A. G. Golay, Brassus, Switzerland. 
—2nd January, 1883. 
88. Vesseis for Pisce, G. A. J. Schott, Bradford.— 


NCANDESCENT ELECTRIC 
Weavish, Forest Gate, and J. Warner, Whitechepal 
—2nd January, 1883. 
40. Szwine Macutves, H. Clarke, Leicester.—3rd Janu- 


1883. 

43. Faicriox Device for Securrsc Carper Looms, 
&c., AGAINST — T. Hardcastle, Kiddermin- 
ster.—3rd Jan 

Macurnes, T. Rowan, London, 
and 8. Williams, se January, 1883. 

63. ApsustaBLe Spanners, J. Malin, Sheffield.—4th 
January, 1883. 

64. Startine, &c., TRamcars, B. F. Cocker, Sheffield. 
—4th January, 1883. 

68. Mowine, &c., Macurvery, J. E. Phillips, London. 


january, 1 
75. Crank-Pins, W. P. Thompson, Liverpool.— 
5th January, 1883. 
84. Frat Wire Ropss, J. Lang, Wakefield, and J. 


Lang, Hyde.—6th January, 
88. Rotiers, D. Appleton, Manchester.—6th 
January, 1883. 


94. Macuines, W. Cooke, Dundee.—8th Janu- 


ary, 1883, 
131. Osramntne Srep-By-step Rotary Morrow, C. D. 
on. — 9th January, 1883. 
149. Screw W. Barwell and T. Johnstone, 


—1l0th January, 1888. 1883. 
A. H. Dunnachie, Glasgow.—11th 


gham. 

159. Sica Baicxs, A. 
January, 1883. 

201. Compounp Sream Enoives, J. R. Wells, New 
York, U.8.—13th January, 1883. 

223. DouBLe-Lock Universal Jot, R. Watkinson, 
Salford.—15th January, 1883. 

382. VenicLes by the Rivers, J. Watson 
and G. Whalley, Keighley, and T. Weatherill, Leeds. 
—24th January, 1883. 

405. Ixsucators, P. R. de F. d’'Humy, London.—25th 
January, 1883. 

ae nee C. A. Morris, Herne Hill —6th February, 


1749. in CenrrirvcaL Macuines, C. H. 
Haubold, Chemnitz.—6th April, 1883. 
1821. VesTiLatons, T. J. Baker, Newark.—10th April, 


1867. AUTOMATICALLY GurpinG, &c., Faprics, J. Kerr, | 


—12th April, 1883. 


(List of Letters Patent which passed the Great Seal on the 
8rd July, 1883.) 


6182. HorsesHoz Macarnes, F. Wolff, Copenhagen.— 
27th December, 1 


28. Increase of Temperatore of Coat, 
ion. —2nd January, 1883. 
55. 'Sroxe, M. Kellow, 
4th January, 1883. 
74. Frre-screens, J. Betjemann, London.—5th Janu- 


ary, 1883. 
W. H. Hook, London.—5th January, 
Tones, C. Carter, London.—5th January, 


82. Soivent for use with Paints, W. Johnstone, King’s 
Lynn.—6th January, 1883. 

87. INpicaTONG the Pagsence of Gases, J. Catz, Lon- 
don. —6th January, 1883. 

91. Arr, A. B. Wilson, and J, 

jon—6th 

net of é&c., J. B. Brooks, Birming- 
ham.—9th Jan 

146. *Gubbins, London.—10th Janu- 


1883. 
Macuines, W. P. Thompson, Liver- 
pool.—10th January, 1883. 
152. Cements, W. P. Thompson, Liverpool.—10th Janu- 


ary, 1883. 
153. Separatina from 
stances, W. P. Thompson, Liverpool.—1l0th January, 


1883. 
174. Canpizs, &c., H. A. Biertumpfel, London.—l1th 
1883. 


anuary, 
84. MaGNETo-ELEcTRIC Macuines, H. H. Lake, Lon- 
.-—llth January, 1883. 
. Alexander, Govan.—12th January, 


1883. 
197. Stockines, W. P. Thompson, Liverpool.— 
January, 1883. 
2. Lertinc Downs Winxpows, G. T. Cheetham, Brad- 
January, 1883. 
213. Fastentncs, E. A. Showell and C. Turner, 
gham.—13th January, 1883. 
226. Propucinc Homocenzovus Castinas, G. W. 
von Nawrocki, Berlin.—15th January, 1883. 
Repeatine Mecuanism, &c., for {RE-ARMS, G. E. 
aug. 


3. 
don.—15th Janu- 


251. é&c., H. J. Haddan, London.—16th Janu- 
ai 

264. Generators, A. M. Clark, London.—l6th 
January, 1 

266. W. H. Williamson, Wakefield. 

272. TrEeaTIxG Marrers, G. W. von Nawrocki, 
Berlin.—17th January, 1883. 

294. Hyprav.tic Macuinery, W. Donaldson, Amble- 
side.—18th January, 1883. 

338. Smatt-arms, W. Hebler, Bern.—20th January, 


840. R. H. Brandon, Paris.—20th Janu- 
a 
Mareriay Ralsep 
London, 


Dreporne, A. 
M., Clar —25th January, 


461. Propvormse CarsuretTep Air, H. H. Lake, Lon- 
don.—27th January, 1883. 

592. Gatvanic Barrsries, P. R. de F, d’'Humy, Lon- 
don.—3rd February, 1883. 

W. L. Wise, London.—T7th February, 


782. Cans for Meat, &c., T. G. F. Dolby, Dulwich.— 
18th February, 1883. 

898. Furnaces, J. C. Mewburn, London.—17th Febru- 
ary, 1883. 

965. TRANSMITTING Signs, A. F. St. George, London. 
—-2ist February, 1883. 

1580. Fasreninos for Groves, &c., E. D. J. Neupert, 


—28th 1883. 

1831. Fasrics, J. H. Cunliffe, Rochdale.—llth 
April, 1883. 

1875, eB Loss of Heat, E. Maw, Liverpool. 
—13th April, 1 

outside Cars, W. Walker, London.—14th 

wit “CUTTING A. M. Clark, London. 

April, 1 

1954. Type Caszs, Johnson, London.—l7th 

A » 1883. 


2012. FLUxEs, H. F. Taylor, Neath, and G. Leyshon, 
Tividale.—20th April, 1883. 

T. G. Smith and B. Brooke, Wilts. 

2050. he CHIMNEY, P. A. Bayle, Paris.—23rd April, 


1883. 
Rouuer Mitts, A. J. Boult, London.—24th April, 


2074. Borer Cieaners, J. F. Hotchkiss, New Jersey, 
U.S.—24th April, 1883. 
Wire H. H. Lake, London.—24th April, 


2110. Enpi8ss-sanp Kyire Macutnes, R. B. Sanson, 
London.—26th April, 1883, 

2204. Evecrric Raitways, 8. Pitt, Sutton.—lst May, 
1883. 


2242. Catrcutne Soot from Smoxs, F. C. Glaser, Berlin. 
—2nd May, 1883. 

| Rais i Tramways, H. H. Lake, London.—8rd 

ay, 

2290. Intense Waite Heat, C. D. Abel, 
London.—5th May, 1883. 

2322. Transmitrinc TeL_epsones, C. W. Hayes and 8. 
R. Beckwith, Washington, U.S.—8th May, 1883. 

2351. Removat of in Boivers, G. Downie, U.S. 
—9th May, 1883. 


List of blished Gomes the 
ending Tine 30th, 1 
4188,* res 2338, 6d.; 2339, 6d.; 4610, ae 5251, 2d.; 


5274, 2d.; 8277, 4d; 5281, 5284, 2d.; 5287, 
5802, 2d.; 5805, 2d.;' 5812, 6d.;° 5823, 2d.; 5825, 
5329, 2d.; 5331, 2d.; 5336, 2d; 5388, 5389, 6d.; 
5341, 2d.; 5343, 2d.; 5345, Md; 5346, 4d.; 5347, 2d.; 
5348, 2d.; 5349, 6d.; 5350, 2d.; 5351, 4d.; 5352, 2d; 
5854, Sd.; 5355, 6d.; 5356, 2d.3 5357, 6d.; 5358, 6d.; 
5859, 2d.; 5360, 6d.; 5361, 8d.; 5362; Gd: 5363, 1s.; 
5864, 2d.; 5369, 2d.; 5370, 4d.; 5371, 4d.; 5372, 2d.; 
5878, 6d.; 5874, 2d.; 5378, 6d.; 5377, 4d.; 5378, 2d.; 
5879, 2d.; 5380, Sd.; 5883, 4d: 5885, 4d: 
5386, 2d.; 5387, 6d.; 5388, 4d.; 5390, 8d.; 5391, 6d.; 
5892, 6d.; 5395, 4d.; 5896, 6d.; 5399, 2d.; 5401, 2d.; 
5402, 6d.; 5404, 6d.; 5405, 6d.; 5406, 2d.; 5408, 2d.; 
5409, 6d.; 5410, 4d.; 5412, Gd.; 5418, 8d; 5414, 10d; 
5415, 2d.; 5417, 6d.; 5419, 6d.; 5421, 5422, 2d; 
5423, 6d.; 5424, 5425, 4426, 6d; 5427, 2d; 
5431, 2d; 5433, 2d.; 5435, 6d.; 5486, 2d.; 5437, 6d.; 
5438, 4d.; 5440, 6d; 5441, 6d; 5443, 4d.3 5444, 6d.; 


5466, 6d. 

5472, 4d.; 5473, 2d.; 5475, 2d; 5478, 6d.; 5479, 
5480, 6d.; 5482, 6d.; 5483, 6d.; 5484, 4d.; 5487, 8d.; 
5491, 4d.; 5493, éd.; 5585, éd.; 5601, 4d.: 5642, 6d. 
5690, 4d.; 1313, 8d.; 1332, 6d.; 1340, 6d. ; 1345, 1s.; 
2d.; 1458, "6d.; 1462, 6d.; 1468, 1s. 2d.; 1494, 6d.; 


t-office at the Post-office, 5, 

er lack, her Majesty's 

Patent-office, ildi 
London, 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves y for Tux Encinesr at the 
office of Her Majesty's Commissioners of Patents. 


2388. MawcracrurE oF ANIMAL H. 
Jones, Stepney.—18th May, 1882. 

This consists in constructing retorts lie effecting the 
distillation of bones, of fire clay or partly of fire clay 
and partly of iron, so as to enable a ‘or tempera- 
ture to be used. The retorts are prepared by first dis- 
tilling coal therein so as to fill up the pores or cracks. 
Exhausting apparatus is emplo; Pa for diminishing the 
pressure in retorts and withdrawing the volatile 
products, which are caused to ae — 
acid and give up their pend ag tee being 
used for illuminating purposes. 

2339. ManuracTurRE OF ANIMAL J. W. 
Ingham, Bow.—18th May, 1882. 

‘This consists in passing the volatile le produce of dis- 
tillation of bones from the retorts into through 
vessels containing soda lime, and in which - high tem- 
perature is maintained, _and to which steam is ad- 
mitted, wh and pe it gas can be 
obtained. Ivory black ee with water is used asa 
luting for the doors of the retorts. 

4162. Execrric Licutina, 7. 7. Smith, Finsbury.— 
—3lst August, 1882. 10d. 

Relates to means and apparatus for facilitating the 
pom of private houses, &., by electric lights. 

g to this invention a certain total number of 
lamps and given current of electricity only will be at 
the dis; the householder, but the lamp fittings 
and electrical connections are such that the aya — 
brackets can be removed from room to roo 

fittings are described in detail ond 

Moustixa on Houper FoR FILAMENTS IN 
Evectric Incanpescent Lamps, L. R. Bishop, New 
Kent-road.—6th Beptember, 1882.—(Provisional pro- 
tection not allowed.) 4d. 

Relates to an filament of Platinum 
or other wire, bent and inap way. 
4610. Masuine Matt, &., D. W. Bamver and E. 

Harper, Bridge.—28th September, 1882,.— 

The object is to provide for the continuous regular 

suppl malt from the bin, and a thorough moisten- 
os of the malt without the use of stirrers, or steam or 
hand power during the mashing operation. 

4845. Batrerres, J. Oliphant, 
Kingsland-road, wr B. B. Burr, Walthamstow,— 
12th October, 1882. 

The object is to naead, a battery, the current 
from which shall be produced by the decomposition of 
water, without destroying the positive Geaenh. The 
zinc element is gilded and placed in an external jar in 
a selution of dilute culphorio acid or water, a small 
portion of chloride of mercury being also added. A 
carbon plate placed in a porous jar forms the other 

and is sur d by a solution of nitric or 
sulphuric acid water and bichromate of potash or 
chromic acid. 

5055. Gengratine Storine Exvxcrricity, 
a Mildmay Park Works.—24th October, 188 


machines of two kinds, 
ae machines of ty ind on 


mie relates to 
automatic 


mulators, and self-acting meters. The first kind of 
dynamo is an continuously-driven one, whilst 
the other has a reciprocating motion, the field ets 
having a central core of one o~ larity Sueeence bya 
circular pole of the opposite d, the annular oA nag 
between Pihe two affording the magnetic fold 

which a current is obtained by reciprocating 
motion of a helix or helices. 


5060. Improvements iy MACHINES AND APPARATUS 
EmpLoyep THE Propvction, &., or 
AND Maonetic CURRENTS, Fairfax, Camden 
Town.—24th October, 1882. 


In forming permanent or 9 So ets the 
inventor makes use of the dust or other sm 
of magnetisable material, excited or polarised by , ys 


ably disposed electric or magnetite currents, or 
or the t of magnetic 

molecules while in a free condition physically, pe Set 
their magnetic axes are absolutely or approximate ly 

disposed symmetrically along the lines of force. To 
this end he fills with iron or steel dust, cases of such 
shape as will conform to the etic lines of ples As 
they are found to flow under the wor! 
of the apparatus for which they are d 
inventor describes dynamo 
principle, and makes 32 claims. 


made on his 


5109. Brusues ror Curative Purposes, B. Parr, 
J. R. Gibson, Camden Town.—27th 
October, 1882, 


tic field in proximity 


5142. Execraic Lamps, W. R. Lake, Southampton- 


&c., are done away with, the 
each case perfo the work or ving to be over- 
come. 

Macywero, oR ELE&CTRO-MOTIVE 
Macins, &c., Southam: build- 


co-actin; 
and field magnets to 
whereby a large increase of polar surface is obtained. 
5149. Process ror INcREASING THE CONDUCTIBILITY 
OF AND FOR INSULATING RoUND OR FLAT CABLES OR 


them a very thin silver. 


5164. Te.zpnonic Apparatvs, J. G. Lorrain, Victoria 
Mansions.—30th October, 1882.—( Not proceeded with.) 


4d. 

The inventor dispenses with a vi plate of 
magnetic material as usually employed. He causes 
two movable and adjacent parts of a continuous con- 
ductor, in which a current is flowing, to approach or 
recede from each other, and the undulation of the 
current thereby produced is utilised to vibrate a dia- 


5166. Crecurrs ror TELEPHONIC 
Gatehouse’ 


Where an induction coil and induced currents are 
used, the inventors find it pocterable to place the tele- 
phonic receiver in a local circuit, which usually 
includes the transmitter and a suitable battery, und 
which forms the primary wire of the induction coil. 
The second wire thus forms part of the line wire, 
without direct communication with either transmitter 
or receiver, and is put to earth at each end. 


5167. Recetvers, H. Alabaster, South 
Camberwell.—30th 


This relates to ‘improvements in patent No. 2675, 7th 
June, 1882, granted to the — ventors and H. R. 
Kempe, the object of which is to secure louder and 
bet: ulation. 
6170. Batreries, F. Wirth, Frankfort-on- 

the-Maine.—80th October, 1882.—(A co 

from G. Leuchs, Nurnberg, Germany.)—{ Not pro- 

ceeded with.) od. 

Relates to improvements on the present form of 

carbon manganese cells. 


51'74. Arc Execrric Lamps, F. LZ. Willard, London. 

—3lst October, 1882.—( Not with.) 2d. 
Relates to improvements the feed action and 
ism of arc lamps. 

5181. Apparatus, &., For 
TRicaL Conpuctors THe Srreets, H. F. Joel, 
Daiston.—3lst October, 1882.—( 

Relates to a cast iron curb for containing cables and 


Woodley, Limehouse, and H. F. Joel, Dalston.—81st 
October, 1882. 6d. 

This relates to the construction of secondary 
batteries and to apparatus for regulating their dis- 
charge. The plates are constructed of lead wool — 
formed by shearing thin slices from a number of thin 
lead plates piled on one another—which is electrolyti- 
cally or otherwise coated with lead oxide. Oxide is 
then mechanically mixed with the wool, and the 
latter applied to both sides of a lead plate which has 
been previously cut so that portions of it can be turned 
up as fingers each between and 
fey | which the wool is laid. The fingers are then 
own over the wool and the whole subjected to 
pressure. 

5200. orn Cocks sy 
TRICITY oR Heat, &c., J. ae 4 of Formby, near 
Liverpool.—S8lst October, 1882. 

This relates to means for a = the supply of 
&c., by means of a beng: 74 
a magnet acti against a spring, 
magnet boing in circuit with a battery and an electric 
contact-making thermometer. 
5230. Purirication or Coat C. Estcourt, Man- 

chester.—2nd November, 1882. 
This consists in the purification oe coal gas from 

oe compounds by passing it either with 8 a 

a solution of any of the be cla 
or mixtures thereof, viz.:—NaCl; K Cc 

Cl; Hy H (N H, 


5241. Execrric Tom Bau APPARATUS, W. R. Lake, 

—2nd 1882.—(A 

communication from “the Standard Time Company, 
New Haven, Conn., U.8.) 6d. 

Relates to means for ensuring a rapid descent of + 4 
ball, combined with a counterbalance, whereby the 
shock occasioned by its fall is lessened when it reaches 
the bottom of its standard. 

6251. Apparatus ror AERIAL Naviaation, P. Jensen, 
London.—8rd November, 1882.—(A communication 
from Koch, —(Not proceeded with.) 2d. 

The air ship or balloon is propelled and steered b; 
means of two horizontal paddle wheels placed on 
side in the lower part of the balloon, and revolved either 
or motors in accordance with 

desired the influence of outer air 


7 5078. Seconpary Batrerizs, A. F. Hills, Penshurst. 
— 24th October, 1882.—( Not proceeded with.) 2d. 
. FEEDING PAPER ACHINES, F. Hoyer, Liverpoo! 
24. Generation, &c., of Execraicity, J. 8. Williams, buildings.—28th October, 1882.—(A communication 
London.—1st January, 1883. from B. Egger, proceeded with.) 4d. 
81. Tart, Coupiives, &c., D. Green, Cincinnati, U. The invention consists of an automatically regulating 
arc lamp of the differential class, in which all springs, 
anuary 
T. Chutaux, Paris. 4d. 
Wires, &c., B. J. B. Mills, Southampton-buildings. 
—80th October, 1882.—(4 communication from T. 
Chutaux, Paris.)—(Not proceeded with.) 2d. 
This relates chiefly to wires used in winding the 
phragm. 
| ac; vac, cc, 0008, 6c; | 
5452? 6d.; 5454, 6d.; 5456, 4d.; 5457, 6d.; 5458, 6d.; 
Specifications will be forwarded by post from the | 
Patent-office on receipt of the amount of price and TT 
Church. 
MgS80,; Nag K,C0O,; and salts which contain 
8 Og, or through the 8 Og, in watery solution or solution 
of any of the above-named salts or mixtures thereof, or 
the mixed gases passed into or through solutions of 
238. WaTer-cLosets, H. H. Lake, 
| 
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5265. Uriisinc Execrriciry ror Mepicat Pur- | whole or = of oe water flowing through the river | 5311. Looms ron Weavina, 7. Blackhurst, Preston.— | consists in the use of sliding, push, or buttons or 
poses, &c., 7’. Welton, Southampton-buildings.—4th | or canal, arrangement for floating wa water 7th November, 1882.—(Not proceeded knobs, throu, ntral erence of 


This invention consists rough model a current, before 


its application to a talk sub- 
as a drug, ig the 
latter in the circuit. 


62'72. Courtine ror LeaTHER AND Hose, 
B. Nunan, San Francisco.—4th November, 1882. 6d. 
Two or other number of notches are formed in the 
outer face and edge of one half of a coupling, and 
behind the notches in the barrel portion 
formed slightly or mes of catch 
hooks on the underside of ‘‘ dogs,” so ‘eat they act as 
pivots in the recesses to enable "the outer ends of the 
dogs to be lifted clear of the flange on the front end of 
the opposite half of the coupling when the coupling-up 
or the uncoupling have to be effected. 


5268. Bearines on Turvust Biocks ror Screw 
Suarts, &c., J. Rebecca, November, 
1882.—{ Not ceded with.) 

This consists in placing balls in the bottom 
of the thrust block against which the shaft will work, 
and also in forming grooves in the collars on the shaft, 
and in the recesses into which these collars are 
In these ae and between the collars on the shaft 
and the thrust portion of the block or bearing, o' 
balls are i anal is te t in whichever direction the 
on the come the collars will revolve 

t the balls and the friction be greatly reduced 
ereby. 

52'74. Means ror Arracuine Hat Pros, Coat Hooks, 
Currarn Hoipers, Brackets, Gas BRACKETs, 
CHANDELIERS, AND OT:!ER TO WALLS AND 
A, M. Clark, London.—4th November, 

1882.—(4 n from Messrs. Gollot Fréres, 
Paris.)—(Not proceeded with.) 2d. 
A bored in wall and an ex- 
ng segmental plug se y 
a screwed rod, to which the or other 
object can be applied. 


—(A communication from de Souza, Paris. 


The" invention is carried out, First, by the reception 
of the force produced by the backward and forward 
motion of the waves by suitable apparatus ; Secondly, 
by the action of these latter, in a similar manner to 

tons, upon a system of machines connected to 
them ; and Thirdly, by the application of this motive 
force to the electric machines. 


52°77. Warer-wneets, &c., J. Knight, London.—4th 
November, 1882.—( Not proceeded. with.) 4d. 

The wheel is supported ona float, and its buckets are 
ventilated so as to prevent retention of water by suc- 
tion. A suitable tank is arranged above and water 
elevated thereto by pumps. 

5278. Te.xorarn Casies, G. B. Vaughan, Chancery- 
lane.—4th November, 1882.—(A communication from 
8. Trott and F. A. Hamilton, Halifax, Nova Scotia.) 


To prevent the wringing and twisting asunder of 
cables when being recovered or laid at sea, the 
inventors make them as follows :—The strength- -giving 
material of the cable is divided into equal parts, one 
of which is laid round the insulated conductor in one 
direction, and the other part in the other direction. 

5281. Straps ror Looms, &c., 7. H. Brown, 

—6th ber, 1882. —(Not proceeded 


with.) 2d. 

The straps are slotted at one end, and the shank of 
the buffer passes through the slot, and in order to 
strengthen the strap = ane with a slot to suit the 
shank is secured there 


November, 1882.~—(Not proceeded with. 

This relates especially to the use of a gh by 
means of which the upper surface of the land is 
chemically and technically operated pro after 
sowing. 

5285. Mawvracrure or ArtiFiciaL anp Port- 
FICATION OF SEWAGE bigs &c., 8. Walter, Berlin. 
--6th November, 1882. 

The inventor claims, First, the employment of the 
process of precipitating fecal matter from sewage or 
other foul and impure waters by adding herring brine 
or sea salt to the said waters, in order to be able to use 
the solid parts of the said fescal matter—gained in the 
further process of filtration—as dung or guano; 
Secondly, the employment of the process oa thoroughly 
purifying the fluid containing foecal matter, passing it 
through a grating into a receptacle with a perforated 
and movable bottom, then through bramble or brush 
in a filtering basin, and from here again over brush 
into a third receptacle, whence at last, passing through 
charcoal, it can be led into any river, 
stream, lake, or other watercourse without producing 
any deleterious effects. 
MACHINERY FOR THE MANUFACTURE OF Bossrns, 

J. Clayton, Bradford,—6th November, 1882. 

This relates to the combination of parts forraing the 
apparatus for finishing bobbins with sand or glass 
sa or cloth, instead of finishing them by manual 

ur as hitherto 

5287. Uslenies AND PARASOL FRAMES, APPLICABLE 

ALSO FOR gg 8. Scherer, London.—6th November, 

The st i to th 

stic ic, an 
ribs are connected, in to 
fold up. 


5288. Rerixina Cast Iron, J. Wetter, New Wands- 
worth.—6th November, 1882.—(4 communication 
from C. Lévéque, France.) 

The object is the economical refining of cast iron 
after it has been obtained from the furnace, that 
is to say, to transform grey cast iron into white cast 
iron, by forcing through it an air current at a low 
pressure, such as is uced by the ordinary blowing 
engines of blast furnaces, 
6289. Ticntenina Lockixe Dose anp Not, Z. 

Liverpool.— 6th Ni 8d, 
is relates toa tightening bolt and 
nut, and is applicable also as a device for securing 
wheels to their axles, and for various other useful pur- 
poses, 

5290. Apparatus FoR SMOKE IN THE 
Fornaces or Steam Borers, F. J. 
Liverpool.—6th November, 1882.—(A communication 
from C. and H. Zacharias, Vienna.) 6d. 

This relates to the arrangement of two air canals 
running along the sides of the fire-box, and communi- 
cating at one end by means of an air admission regu- 
lator with the ashpit, at the other end with an air 
chamber that forms the fire bridge, and with a tube or 
canal that crosses the flue above the fire bridge, said 
air canals, air chamber, and tube being provided with 
slits through which the air coming from the ashpit, and 
having been heated during its passage through said 
canals, flows out into the fire at a convenient height 
above the fire grate, thus supplying a sufficient quantity 
of oxygen to cause a quick and complete combustion of 
the particles of coal hurried along by the flames and of 
the carbonic oxide. 

5201. Macuinery ror Spinnine Woot, &c., W. Turner, 

Bradford.—6th November, 1882. 6d. 

This consists, First, in conducting the oil or lubricant 
by separate pipes to each spindle or tube; Secondly, 
in the employment of a fixed spindle and a revolving 
tube, the spindle being ground slightly hollow, so as to 
leave a bearing for the tube at oe and bottom only. 
Other improvements are describe 
6298. Locks ror Rivers anp CANALs, 

Moerath, Rome.—6th November, pro- 
ceeded with.) 2d. 

This relates to the construction of locks for rivers 
and canals, whereby? the thickness of the 
walls is rendered available for 


wheels or “their Subelaeht within for the 
between or at the sides of the said locks for o ~ 
motive-power. 
5204. Manvuracrure or FOR SPIRits, 


This o consists in’ the use of alumina, preferably in the 
— of the sulphate, for the preparation of such 
AND OTHER Furnaces, W. Mowatt, 
Slateford.—6th November, 1882. 6d. 

The object ‘is to prevent the formation in, and emis- 
sion from, boiler and other furnaces of smoke or un- 
consumed particles of carbon, and generally to improve 
combustion of the fuel, and this object is Y effected by 
fitting in connection = the doors of the furnaces a 
novel ar t of or devices, through 
which steam | and air are in oye! over or into the burn- 
ing, which of the steam 

and air is regulated and A 
5206. Apparatus ror Tappine Casks, G. W. von 

Nawrocki, Berlin.—6th November, 1882. —(A com- 
munication from A. J. Schaefer, New York. a 6d. 

In the head of the cask or vessel is placed a shell or 
ferule provided with shutting-off va meng which, by 
the insertion of a suitable tapping cock or tap, turns in 
such a manner that the e for the liquid is opened, 
while, by the remo ro the cock or tap from the 
shell, ‘the passage is 

5298. APPaRATUS FOR — Merats 
TANEOUSLY INTO SEVERAL Movups, F. Asthéwer, 
Westphalia.—6th November, 1882. 6d. 


This ist in an PP tus for pouring a 
ef i , the base plate pro- 
jections or indicators, upon which | plaoe the 


— or and contral st : 

with a movable pouring or cas unne! 

central hollow or d cating fu the = 

poured, from whi passages ,lead to 

apertures in the 

5800. NickeL AND COBALT, 
A. J. Boult, High Holborn.—6th November, 1882.—(A 
communication from J. Vandermersch, Brussels. ) 4d. 

To increase the thickness and purity’ of the nickel 
plating the inventor first adds to the acid bath one or 
more such acids as benzoic, salycylic, boracic, gal lic, 
and others, to correct impurities. He then ten 
drops, more or less, per litre, of pure or ordinary sul- 
phuric acid. 

5802. Ranway Tickers, &c., A. Ellissen, 
—6th November, 1882.—( Not proceeded with.) 2d. 

This relates to means for preventing the use of 
tickets except on the day for which they are issued, 
and consists in punc! out a part of such ticket at 

a oe yok which ly show the date it should be 


5303. or Distxrectine Sewace, F. Pietri, 
Berlin.—6th November, 1882. 6d. 

This relates to improvements on patent No. 5390, 
A.D. 1881; and it consists in providing a double filter, 
in order to allow one to be cleansed without interrupt: 
ing the process, the channels communicating with the 
rs basins being fitted with sluice valves, to 

irect the flow of sewage to either system as desired. 
The first basin is divided into two parts by a partition 
in the form of a grating. The second part of the first 
basin has a of pervious vegetable material, 
and it is fitted with a cover of | peo impregnated with 
carbolic acid and bi-sulphate of potash, or superphos- 
phate may be used, so as to prevent objectionable gases 
escaping. The sewage water then passes through a 
sieve to a channel, into which organic chlorides are 
introduced to prevent feetid fermentations, such 
channel being connected with a zigzag channel, 
emerging into a wide basin, small quantities of sul- 
phate of alumina and lime milk being added before 
the sewage enters the latter channel. Another filter 
bed of raw limestone mixed with peat is used to 
weaken the action of the sulphate of alumina, A 
= brush to rotate, they mix 
e pw agen e sewage. In the large 
beste is abel of peat rubbish mixed with coarse lime- 
stone rubbish. 
5804. Dynamo-moror Macutnes (sic.), H. Mayhew, 
Bedford-square.—7th November, 1882. 10d. 

This relates to an electric motor and a dynamo 
machine in which the magnetic force is made to act 
at right angles to the axes of the fone se pe and 
produces a rotary cane A or, according to another 
method, an oscillating motion. 

London.—7th November, 


The object is to adapt pencil-cases or eo 4 articles 
to receive a number of postage stamps, and holding 
them ey for withdrawal by unwinding them from 
the pencil-case. 
5306. Looms ror Weavine, J. F. Brown, Glasgow.— 

7th November, 1882.—( Not proceeded with.) 2d. 

This relates to looms with several shuttles regulated 
by cards, the object being to facilitate the throwing in 
and out of the shuttles in the case of complicated 
patterns. Several rows of holes are formed in the 
cards, cach forming part of a different series giving a 
certain rotation in the order of the shuttles. 
fingers which regulate the shuttle boxes are so mounted 
that their ends are enabled to be directed to one row 
or other of the holes, and are actuated by a jacquard 
acting upon a wiper or cam attachment bearing against 
the under side of the fingers. 

5807. Vetocirepxs, &c., R. E. Phillips, Anerley.—7th 
November, 1882. 8d. 

This relates, First, to an improved grip treadle for 
holding the feet of the rider; Secondly, to a clutch for 
instantly and equally driving both wheels backwards 
as well as forwards, and which allow either wheel 
to overrun the other and allow of the treadles be’ 

a stationary for use as foot rests; Thirdly, to an 
improved brake to bear both on the suai of the 
wheel and upon a drum on its axle; Fourthly, to an 
improved head to prevent vibration; Fifthly, to a 
luggage carrier; and Sixthly, to an alarm apparatus. 
5808. Grain, W. R. Lake, —Tth 
November, 1882.—(A communication trom L Gath- 


the disc brush is opposed toa perforated working aa 
such as wire netting. The inventor claims, First, 
combination with an opposing disc brush having its 
bristles rearwardly inclined with reference to the 
direction of rotation, of a perforated working face 
with one or more convolute ribs running from the 
centre to or t ds the cir f in the direction 
of motion of the brush; and Secondly, in a disc brush 
drain cleaner, a disc brush with rearwardly inclined 
bristles, and provided with furrows ir its working 
face, in combination with an opposing face of wire 
netting and a fan. 
53809. Exvetorgs, W. R. Lake, London.—7th Ne 

ber, 1882.—(4 communication from A. C. Fletcher, 

New York.) 6d. 

This relates to envelopes which may be used as letter 
sheets also, and which combine a back carrying one or 
more wings, a sealing flap, and a folding flap carrying 
one or more wings loca’ “on one side or end thereof, 
the last wing serving bothto aid in gauging the line 
where the sheet is to be folded between the back and 
the folding flap, and to prevent the withdrawal of the 
latter after sealing. 

5810. Cookie Ranags, J. G. Whyte, Bo'ness, Linlith- 
gow, N.B.—7th November, 1882. 6d 

The range is fitted with a revolving fire peg 
actuated by means of side handles. The ash 
arranged a few inches below the fire basket, and the 
space underneath utilised as an auxiliary oven. A 
compound damper regulates the direction of the flame 
through the oven flues, 


This relates to improvements in the construction of 
dobby or jacquard mechanism, in which the lattice 
barrels used and 


Gas Srovz ror Heatinc Water ror Barus, 
&c., J. Bartlett, Regents’ Park.—7th November, 1882. 


me ‘body is erably cylindrical, and has a double 
case, Wee of heat between. In the 


toa shallow receptacle at top. The water 
is admitted at bottom, the walee tap and gas tap being 
connected so as to be ed and closed simultaneously. 
A flue is arranged at the top of the body. 
5313. Recutatinc tHe Steam tro Sream 
C. D. Abel, November, 1882. 
agner, pest, Hungary. 
A steam cylinder has its piston so connected to the 
valve gear or expansion ear of a steam engine as to 
the ion of steam by the motion of such 
piston, also 80 connected to of a 
trifugal governor as to move yh on ly the same 
manner and to the same extent as 
5314. ror Dressinc 
Prates, J. Wetter, New Wandsworth.—7th Novem- 
ber, u Berger, 


ipzig.) proceeded 
This consists chiefly in the ap plication of a platform 
capable of turning on its axis and serving to hold the 
article to be treated by the machine, such platform 
being mounted on a sliding table and provided with 
the usual cramps, jaws, or pony we bc the cutting 
tool is fixed to a disc w' can be turned in its plane, 
and is mounted on a slide, which can be raised er 
lowered by an endless screw fixed to another slide 
movable horizontally. 
InsuLaTING CoMPOUNDS, J. Wetter, New 
Wandsworth.—7th November, 1882.—(A communica- 
tion from R, 8. > uate Pittsburg, and J. B. Hyde, 
New York.) 4d. 
The inventor envelopes wires in a shield of cotton 
and the whole to a heat exceed- 
ing 212 deg. Fah it, after which it is immediatel, 
dipped in insulating material and then covered with 


inserted gh the ce: 

the case, and communicating with the main s 
arbor, and with the arbor of the hands by 
mechanism. 


. Borrrz Stoppers, J. J. 
November, 1882.—(Not "proceeded 24. 

This relates to the construction of an poe 
stopper, suitable for bottles of ordinary 
construction. 

5884. Macuinery ror Decorticatinc on Socourine 
Ricz, J. H. C. Murtin, 
November, 1882.—(Not proceeded with.) 

consists of a drum or cylinder Sih a conical 
bottom revolving within a case or cover of similar 
form, the top and bottom of which are fixed whilst the 
cylindrical part thereof is rotated. 


fitted 
the a and a wedge, fitting by means of 
correspond + irregular surfaces into 


to prevent the movement of the tool, and ‘ectly 
secure and fasten the same through the wedge into 
the holder. 
58336. Beatinc on Warrrinc Ecos, Cream, &c., G. 
Kenworthy, November, 1882.—{ Not 
A dle is secured toa conical spiral , and by 
moving the handle uj oP and down the sul to be 
treated is beaten by spring. 


5833'7. Apparatus ror Mixine Arr AND COMBUSTIBLE 
VaPpour For LIGHTING, AND BURNERS FOR SAME, 

G. A. Schoth, London.—8th November, 1882. 6d. 
The inventor claims in an apparatus for mixing and 
combining of air and combustible vapour, the con- 
struction, ar and of vessel for 
containing h ydrocarbon liquid, and the employment 
cf tubes and alle by or mixing, and 
regulating the combination of air-and vapour. Other 

are 


6338. WarMING THE CARRIAGES OF AND TRAM- 
Ways, AND Formise Pipe Connections oF RalL- 
Way Brake anpD CommunicaTine Apparatus, 7. 


relates to tho means for steam to 
warm carriages, and it consists in couplings for 


lead by a special apparatus. The insulating Pp 

and method of carrying out this invention, caaethner 

= the apparatus coos | are described in the specifi- 

cation. 

5816. Mawvuracrure or Sriuiciovs AND 
Bronze, &c., J. C. Mewburn, London.— 
7th November, 1882.—{A communication from L. 
Weiller, France. 

This relates to the manufacture of silicious copper 


ducting and other wires, machine: 
chinery, and guns, and it consists in i its on 
patent No. 1821, a.p. 1882, by substituting in certain 
cases for the materials for producing the um neces- 
sary during the operation an amount of sodium com- 
bined with tin when it is required to make silicious 
bronze, with copper when it is required to make 
silicious copper, or even directly with bronze in special 
cases. 

5817. StarTinc anp Gear ror TRAMWAY 
Cars, P. G. Hepworth, —Tth N ber, 
1882.—(Not proceeded with.) 2d. 

relates to an arrangement of gear in combina- 
tion with a coiled or barrel s: 
stopping tram-cars, the apparatus g so arranged 
that the coiling or winding of the spring shall be 
effected by one of the car axles, whilst the resistance 
of the spring in unwinding serves to stop the car. 

5318. Mitis, W. R. Lake, London.—ith 

882. (A communication from J. Mills, 


in less in 
the blades attached to to the flyer which closes the space 
between them and prevents the material fallin by bed 
bottom. In order to cause the cong with 
material moves through the machine, to vary bet Koad 
blades are made shorter than the drum and set at the 
rear end for about one-third the length, at a less in- 
cline spirally than the remaining portion of the drum 
surface. The invention further’: relates to means for 
inducing a current of air from front to rear between 
the bolting reel and the flyer or drum, so as to carry 
out the fant fibrous substances; and also to an 
arrangement of two or more bolts on a single portable 
frame, or having moving parts actuated from a single 

“drive” or connected to deliver one into another. 
819. Compine Woot, Corrow, J. H. Whitehead, 

November, 1882. 

relates to tent No. 232, 
A.D. 1877, and consists in providin orizontal shaft 
with end excentrics coupled to si + tng to which the 
dabbing brushes are at' 


7th November, 1882.—(Not proceeded with.) 2d. 
This relates to digging machines in which forks or 


5339. SEED, | ARTIFICIAL Manvre, 
&., J. H. London.—8th 


in a hopper 

by with two 
radial slots, one side of each of which is vertical and 
the other inclined, so as to bring the feed all to one 
side oy a line drawn bane the centre of the 


The ~y 43 plate can be turned so 
machine sow more or less to the ‘ight or left, 
counteract the effect of a cross wind on the seed. To 
distribute the seed two horizontal discs are fixed one 
over the other, and are capable of turning loosely 
round a v axis below the hopper. On the axis 
flat-blade springs are mounted between the discs, and 
actuate the latter by ing on triangular blocks 


between the discs by a 


5341. 4. M. Clark, London.—8th 
November, 1882.—(A communication pee J. Bpicer, 
Maryland, 8.)—(Not with. 

This relates to instruments for showing the opera- 
tion of the causes of day and night and of the seasons. 
The earth is caused to move in an orbit, the ‘plane of 
which is at an angle of 234 deg. to the axis of the sun, 
the earth being suspended at a point corresponding 
to the North Pole, and its gravity to 

ae its axis vertical or parallel with that of the sun 

g its entire revolution round the sun. 

MacuHines For Preparine WIRE FoR SECURING 
Corks orn Stoppers Borriss, &c., H. H. Lake, 
London.—8th November, 1882.—(A communication 

. R. Chaplin, Boston.) 1s. 

ie object is to provide a machine for manufacturing 

acoil of wire,a complete bottling wire ty oe 
cessive operations, and without the intoreantben of 
hand labour. The operations performed by the ma- 

are cutting, looping, twisting, and 

of the wi! 

5343. us Stoves, &c., C. J. Henderson, 
9th November, 1882.—{ Not proceeded with.) 2d. 

This consists in covering the gills with sheet iron, 

except along a part of the top, and raising the body of 

panes stove oa a foot from e ground so as to leave a 

under the gills and enclosed except at front, so 


5844. REGENERATIVE Gas W. Hackney, 


other implements to turn up the ground are ti 
when the machine is drawn along by a rope actuated 
by suitable means. 


5828. Manuracrure or PyYRorecHNicaL 


proceeded with.) 2d, 
The ingredients of the explosives are yellow or rei 
prussiate of potash, or a mixture of both nitrate oi 
potash, chlorate of potash, and animal or vegetable 
page or other suitable ground carbonaceous sub- 
stance, 
5324. ORNAMENTATION oF Gtass, A. J. Nash, Wordsley. 
—8th November, 1882. 2d. 

This consists in “applying finely-divided metal to a 
glass bulb, which is then placed in a diamond or other 
mould which will form a in relief the 
oe which the article is again coated with 
& 

5825. Courtine or Veuicies, Z. Hogton, Man- 
November, 1888 proceeded with.) 


Each end of the vehicle has a link carrier, hinged to 
an arm on a rock a with end levers, 
which when operated link and advance it, so 
as to pass over the hook of the next 
5826. anp Doors, &e., 

W. H. St. Aubin, i 188: 

The ob} ari f carriages to 

6 objec enable drivers o! open 
and close the doors without leaving their seat, by 
means of a system of levers and rods actuated from the 
seat and connected to the doors. 


Martcx-Box J. A. Francis, London.— 
8th November, 188 with.) 
The object is to chen of insertion of a box | 
matches, and simultaneously with the depression of 


the match-box cover the inner box containing the 


matches is pushed upwards. 
5829. PortaBLe Bakine Ovens, D. Abdel, London, 
Ne 1882.—(A communication 


Taddei, Italy. Ne 
The oven, intended military‘use, con- 
sists of two chambers, one within the other, ey outer 
one forming 6 fire-box and the inner one the 
chambe: he oven is mounted on wheels and is 
drawn by horses. 
November, 882,—(. (A communication from @. 


Swansea, Wailes, Wednesbury.—9th 
This consist 1 in constructing the combustion or 
working of a reg gas furnace 


detached — and ind dent of the 


ati 


t to these by means of 

light and Patable gas and air pipes. 

5845. Drawixe Compasses, J. Brookes, Shefield.—Oth 
November, 1882.—(Not proceeded with.) 


support in whatever positi ion the arms occupy. 
5346. Incanpescent Execrric Lamps, J. Jameson, 
November, 1882. 4d. 


5347. Soxezess Crane 
Surrey.—9th November, 1882. with.) 


The object is to provide grates for burning bitu- 
minous coals without producing smoke, and consists 
in making them in the form of a vase and standing it 
in the fireplace recess. To it are attached side arms or 
hoppers to ee the fire being replenished with coal 
from the bottom. 

5348. Cor Macuingry, J. Leeds.—9th 
November, 1882.—( Not proceeded with. 

This relates to the guide wires over witch ti the thread 
is conducted to be formed into a cop, and consists in 
the use of glazed or other tubes fitted on to 
square forms made to receive them on the guide wires, 

and the threads pass over these instead of over the 


5850. Drivinc Gear ror &c., Z. 
Thresher, —9th November, 1882,— 


Not 
loose on the main shaft, which carries a disc with 
notches for each wheel, and with them lovers engage; 
such levers also engage with a flange on the hub of the 
Gri wheel. For varying the saeods the 
is connected to the main shaft by chain two sets 


hy which can be wn out of 


act directly upon the hooks, WDLUst the general arrange- 
ment of working parts is simplified. 
zontal pipe, or a set of poe connected by cross 
branches. A number of helical twisted tubes ascend |; 
November, 1882.—(Complete.) 4d. 
1882.—(4 communication from Messrs. McLean 
Brothers and Rigg, Melbourne.) 6d. - 
and silicious bronze suited for making electric con- oe 
4d. 
top opening, and are cast out- 
wards as the disc revolves. A —— operated by 
the resistance of the grain is also described. ; 
erre Haute, U.S. 
This relates to centrifugal bolts or reels. The inner ‘ 
i 
that a current of air can enter at bottom, and passing 
upwards escape at the open part at top. A curved a 
double smoke pipe is provided so as to purify the / 
escaping smoke, and if necessary a fan blower can be } 
: 
) relates more particularly to beam compasses, 
and consists in joining two bars together by an ordinary 
joint, and fixing a point on one end and a pen or 
pencil at the other. Near the joint of the arm is a leg 
&c., of the filaments of incandescent lamps by keeping ok 
them supplied with more or less attenuated hydro- 
carbon gas, the deposition of carbon from which com- 
Mann, CAAgO, U.S.) Od. pensates for the dissipation due to the incandescence. 
This relates to disc brush grain cleaners in which The inventor provides a supply of filaments in each 
lamp, together with an apparatus for cleaning off 
carbon deposited on the interior of the glass, _ 
\ 
wires. 
relates to means for winding up the main 
spring, and adjusting the hands without a key; and 


THE ENGINEER 


5849. T. Thomas, Glamorgan. 


ing them. 
5351. Apparatus ror on Rariways, R. 
a November, 1882.—(Not proceeded 
This relates to apparatus whereby signals are exhi- 
bited on the engines by the agency of the signalmen. 
5852. ror Use m Warer-ciosets, B. 
Schoof, Germany.—9ih November, 1882.—(Not pro- 


ceedes with.) 2d 
paper in a box and causing them to be pressed up by 
a spring, and the sheet removed through an open- 
ing in the front of box. 
5835S. Carsons ror Execrric Licutine, C. B. 
+ New London-street.—9th November, 1882. 


The inventor takes moss of the genus sphagnum, 
such as is im Prussia, cleanses it, 
groun powder 8 ent syrup of sugar 

pressed in 


The mixture is then com 
moulds submitted to a high temperature. 
5855. AND Corsets, G. Totterdell, Landport. 


= N , 1882 
This relates to fastenings for stays and 

corsets, First, so that they do not project from sur- 

face of the busk and so cause undue wear to outer 

garments; and, Secondly, to prevent the upper or 

others by 

horizontally. 

5356. Hypraviic Accumutators, W. Smith, Aber- 
deen.—9th November, 1882.—{Not proceeded with.) 


2d. 

The object is to dispense with the ht or load on 
the rams of hy ulic accumulators, it consists in 
substituting therefor the elastic pressure of air or the 
springs equilibiiated or made uniform by means of 


5357. or CottapstsLe Boxes, anp Macui- 
NERY FoR oR Creasinc Paper Boarps 


9th November, 1882.—(4 communication from W. H. 

Rogers, Brookiyn, U.8&) 6d. 
The box blank is formed with flaps. one cut to form 
two locking heads or tabs, and the other with a slit to 
receive the tabs. In the machine for scoring the 


blank, the score is made by com ion between a 
head having a guillotine action and a ribbed bed, the 
by two successi 


ma’ ve blows 
duced by suitable cams. sme 
5858. Bakine Ovens, E. A. Brydges, 
Berlin.—9th November, 1882.—(4 communication 
This relates to bonnes” — arranged as to be 
ovens, 80 as 
ble of being readily placed on a carriage. The 
ig operation is ti the material being 
charged by sheet metal plates running on rollers. The 
baking compartment is heated by hot air guided 
around the fire-box by canals, then circulating 
round the and crown of the baking compart- 
ment. The walls are double, and a non-conductor 
interposed between them. 
5869. Vevocirepes, J. Noad, H. Blackwell, jun., and 
H. B. Bunkell, London.—10th November, 1882. 2d. 


Closset, Belgium.) 4d. 
The meat is 


as ol, 
no oxygen, w 
and the case closed. 
5379. W. L. Wise, London. — llth 
lovember, 1882.—(A from 


Paris).—( Not poe with 
A feeding vessel containing the lubricant communi- 
with cal passage belo’ the 
extremities of same. One extremity is closed by a 
small valve acted upon by a spring, and 


5380. Vatves Cocgs, F. P. Preston, J. T. Prestidge, 
PJ. A. T. Cornish, and W. G@. Simmons, 
Deptford.—1lth November, 1882. 8d. 

The objects are to prevent leakage, to enable the 
stuffing-boxes to be ked under and 
improve the construction and efficiency of valves. 
The dra’ shows a double-seated valve, ae 
valve on the spindle, the lower part of 


is screw-threaded and works in the lower valve B, 
in the bottom cover C to prevent 
bottom of valve A and the top of valve B seat 

themselves respectively on the top and bottom of a 

partition D. 

5384. Composrrion or JoURNAL AND OTHER BEARINGS, 
A. M. Clark, London.—1lth November, 1882.—(A 
communication - F. Canda, New 4d. 

This consists in the use of an amalgam of mercury 
with bronze, copper, tin, lead, or antimony for the 
formation of journal or other bearings. 

5806. Apparatus ror Lawn Mower 
gg T. H. Gillott, Royston.—13th November, 


This consists in an lor lawn 
mower cutters of the combination of Ww 
shaft or sleeve, threaded spindle, and nut, the said 

the grindstone the 


INCHES AND 
land.—13th November, 1882. 
This tes to the construction of steam winches 
with the steam cylinders enclosed within another 

this and en a 
is > +} by brackets on the out- 

casing. 


the 
5404. Macamery ror Wixpino Parser Rots, 
@. W. Osborn and Dr. W. Yates, Chelsea.—13th No- 


5405. Exrension or Gaver, J. F. Stephens, 
Bristol.—13th November, 1882. 6d. 

This relates to the construction and it of 
the rule graduated so as to form a com rule and 
gauge. 

5406. anp Riverrine Macuuves, J. D. 
Gateshcad.—138th November, 1882.—{ Void.) 

This relatos to the cnstruction of the cylinder oon: 
taining the ram, so as 
slides a arm or leg carrying punching or 
strong 


Not proceeded with.) 2d. 

This corsists essentially in forcing by means of a 
pump a continuous current of liquid into a perforated 
tube, rising inside a cylindric™l or atic 

in which material to be treated is placed. 


5410. Sream Sreerinc J. Duncan, Lon- 


ratus worked in a circular direction. A quadrant- 
shaped steam cylinder A is used and fitted with circular 
automatic valve C. All chains and ropes are dispensed 
Tet the tiller lever X being secured to the axis of 


5413. Mawuracrure or Bisutpuire or Sopa, &. 
ow and F. Hurter, Widnes.—13th November, 1882. 


This consists in the manufacture of bisulphite of 
soda by the employment and treatment mono- 
hydrated carbonate of soda by subjecting the same to 
the action of sulphurous acid gas. 

5415. Vevocirepr-, F. Weldon, London. —13th Novem- 
ber, 1882.—(Not proceeded with.) 2d. 

The object is improvements in velocipedes, so that 
by coupling together in suitable manner two or more 
driviog wheels propelled as in the ordinary bicycle 
with or without their trailing wheels, two or more 
Persons may propel the machine, one rider only pre- 
ferably being required for steering. 

5419. Apparatus FoR MARKING or Scortno CaRD 
Piayine, G. F. Redfern, London.—l4th Novem- 
ber, 1882.—(A communication from Mr. Klein, 

to a frame ied with 


5428. Sreerinc Vesseis, W. P Kingston-upon- 
Bull.—14th November, 1882. 

This relates ly to 4 ‘tus, 

the object being to simplify ction and improve 


The steering wheel I is mounted 
on an J fitted with pinion K gearing with a wheel 


the 
To pr 
is provided. ‘The pinion K has enlarged 
an 
5424. Lirnocraruic Presses, B. Lon- 


, R. B. Hayward, No- 


5486. Manvracroure or Purty, A. Biddis, New- 
November, 1882.—(Not proceeded with.) 


The method of manufacture consists essentially in 
cae or other stone with linseed oil, and 
z, kening by the addition of whiting to form 
putty. 
543'7. Preservation or Mitk, M. B. and 0. B. Pohl, 
Li -—15th November, 


808. Manuracrure or AnmmaL CuHarcoaL, J. G. Mac- 
Farian, February, 1882.—(Not 


‘3 
in a g steam jets to the scrubbers at certain 
— so aa to render the wor! 
lutio: 


ensuring the 
production of salt; the substitution of 


steam 

evaporators for pans; the use of cast iron or fireclay 
with a di chamber above, and with or 

of silicate of soda for 


and certain perieds intermittently during the 

of carbonisation. Au of working is 

also described. 

184'7. Dywamo-zLectric Macuines, H. H. Lake, Lon- 
communication from G. 


described in the inventor's former paten’ 

ann ure core, 

minences upon its periphery and sides, ts couspesed of 


JULY 6, 1883. 
— 
830. Exrension Tape, Robert W. Taevner, 
West Bay City, Mich.—Filed April 8th, 1881. 
Claim.—({1) The combination, in an extension table, 
of three supporting sections, on one of which rests 


as and for the purpose specified. (2) In an extension 


ternal spiral webs J 
recei edges of the flexible 
a top, su tially as 


279,011. Frrerroorine anp Furrino Device, 
B. Phelps, Washington, D.C.—Filed January 10th, 
i¢f.—A hollow metallic base or form for the 
, and of substantially the same contour in 


279.011 


core. The core is thus carried round by the attraction 
of the rotating field ets, and its division into 
segments of magnetic materials causes the establish- 
ment in it of permanent poles at the ends of the seg- 
ments. The coils of magnets and armature are in 
same circuit. A peculiar commutator and brushes are 
employed. The machine is illustrated herewith, Fig. 
1 being a side elevation, and Fig. 2 an end elevation. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gastte. 


‘766. Box ror Stream Hiram 
East Cambridge, Mass.—Filed March 14th, 


1883. 
Claim.—A link box for steam fire engines having its 
[278.766] 


terior and interior surfaces composed of 


cross-sectii to the ceiling 

beams by hooked arrapged at intervals and 

engaging with slots in sides of the form. 
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PRoPosALs have been J forward in Ceylon 
for a anh ay line of railway for the local 
accommodation along the Ratnapura-road as well 
as for the abandonment of the existing broad- 
all future hill extensions of the 


turday, free from 10 a.m. 
10 p.m., Museum, 10,113; mercantile marine, 
other collections, 4837. On 
Wednesday, ursday, and Friday, admission 
6d., from 10 a.m. to 6 p.m., Museum, 2335; 
ns, 718, Average of corre- 
week in former years, 18.484. Totel 


the opening of the Museum, 22,148,572. 


The object is, First, to 
’ ‘by surrounding the gauze with shields to break the 
force of currents of air which ventilate mines, and 6 Cen on ex p form: 
which are liable to contain explosive gas ; Secondly, to whose ends run in spirally formed guides J. attached 
make miners’ lamps self-locking; and Thirdly, to to and form: of the end supports, substantiall 
extinguish them simultaneously with the act of open- 
ni the cuns' ction O apparati ‘or pre- 
vember, 1882. 6d. serving large 
This relates partly to an arrangement whereby aren jaca } ( @ 
whilst one roll of paper is aang formed or wound upon | R 
the spindle, the ends or edges of another roll previously we a 
formed or wound upon that spindle can be “' knocked — = supplemental use of two | 
up" or straightened. acid scrubbers, which salto the uncondensed gases | | 
gravil time | 
| 
filling th f fre-clay retorts and producing 
pores an u a | 
—, glaze; the substitution of ivory black as a lute; and H 
the application of superheated steam at certain points 
5408. Treatine Mareriats wits Liquips, | 
J. Wetter, New Wandsworth.—13th November, 1882. 
—(A communiation from 0. Obermaier, Bavaria. — 
| 
W. Fuller, Norwich, Conn., U.S.) 6d. [ 
This relates to improvements in the 0 S 
A direct steam-steering gear is arranged to stand roy 
over the rudder head or on the bridge, being con- : = H 
nected to the tiller by a lever on the machine or appa- 1347 7 § 
| 
table made in sections and a flexible top, as 
: = bo | described, and in combination with said sections and 
levers. top, the side plates K, fastened one at each side of the 
— | - — outer sections of the table, said plates wided 
ror Forminc such Boxrs, A. M. Clark, London.— N 
N N SSS SS 
‘a! 
| 
| | | 
v | | Y 
| |LP Yj NZ Gy YJ 
~ dee Yf,. Y VE: 
two long segments of iron, secured to two short seg- iy } 
= ments of non-magnetic material, and in the two 
a circles of rotating field magnets. The magnets of like evs 
polarity adjoin each other, and are united by common 
€ Ob}ect 1s CO Obtain Incr power e USE O! pole pieces, those on either side of the axis being of 
the feet on treadles, for which purpose each treadle, opposite polarity. The armature core, which is in the 
instead of being applied directly to the cranks. is form of a flattened ring, is suspended in the bight or 
applied to a separate bar, one end of each of which bights of one or more cables, hung over a suitably 
bars can slide in or on the fork, while each bar receives elevated loose pulley—see Fig. 2—and is vented 
the end of a crank, and towards its outer end each from swaying laterally by means of good lie seliews 
receives a treadle. acting through the between the stationary coils 
5370 Pacxinc Farse Meat, &c., TO PREVENT upon the convex peotions of the cables embracing the 
Decomposition, W. P. Thompson, Liverpool.—10th 
November, 1882.—(A communication from Dr. M. FIC.2 
cnt str ws 
pump. after which an antisepti guid ptroduced © 
KIRKALDY'S FResH-waTER ConDENSER. (Illus.) .. 
4 — \} Lerrers To THE EpiToR— 
O O } anp New ATLANTIC STEAMERS .. .. .. 
\ j Macuinery EXuipits aT THE Exui- 
\ 
EN: N 
cated. In the passage near the opposite end is a small 
~. piston, the rod of which is acted upon by the engine. \\ . ake NAS 
ive of ction admits the steam to two 
cylinders, and is mounted on the steering wheel axle ( J \ , 
under the control of the steersman. By the use of | 1 \ oil 
this valve the compensating gear ordinarily employed | f \\ 
is also abolished. In the drawing A is the frame and 
5380 ] | | B the chain drum mounted on shaft C, which also | ak Jf | 
carries a worm wheel D, actuated by a worm F on a | 
transverse shaft ing di 
BRS 
> | 
A qf 
wh oO 7 
formed on the worm wheel D. A disc valve M is J ° a 
e cylinders such valve having ports for the o a 
exhaust and inlet of both cylinders. By turning the As 
wheel I a lead is given to the valve, and steam Z r" S oo 
main line. 
Sours Musrum.—Visitors during 
don.—lath November, Y882.—{Not proceeded with 4) 
DD the sieeve, This consists in substituting a stone roller on a stone Wy y, 
5401. Apparatus ror Removine Borrs, &c., From of a cylindrical form for the flat stone at present em- y a 
Woot, 4. J. Boult, London.—13th November, 1882. | Ployed. A 
—(A communication from F. Mulier, Germany.— | 5425. Envevorss| i 
proceeded with.) 2d. vember, 1882.— 
This tes to the arrangement of an endless feed- This relates to a means for preventing the surrepti- 
ing apron and a set of rollers. tious opening of the envelopes, 
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THE ENGINEERING AND METAL TRADES 
EXHIBITION. 
No. IL. 

We continue our report of this important exhibition 
opened last week. Messrs. 8. Hodge and Co., Milwall, ex- 
hibit two boilers, one vertical of 16-horse power, with shell 
oft. 3in. high and 4ft. Gin. diameter, constructed for a 
working pressure of 60lb. per square inch; and one of 
their patent return tubular type, which we illustrate by 
three views on page 24. ‘I'he tubular boilers have been 
designed for the purpose of saving space and economising 
fuel, and consist of an external horizontal shell, having 
one or two furnace flues connected to a combustion 
chamber, which leads the products to a group of tubes 
placed at one side above the flues, through which the 
pass to the front, and are then returned to the bac’ 
through a second group of tubes at the other side, and so 
on to the chimney. o brickwork setting is required. 
We understand that a lange number of these boilers is 
in operation, and that they have given much satisfaction, 
both as regards their steam producing qualities and their 
endurance. The price per horse-power is a little above 
that of a Lancashire or Cornish boiler, but the evaporative 
efliciency is said to be considerably greater, in some cases 
having reached as much as 12$lb. of water per pound 
of Welsh coal. 

In connection with these boilers, Messrs, A. Haacke and 
Co., of Lime-street, E.C., show their fossil meal composi- 
tion for covering boilers, steam pipes, cylinders, &c., to 
prevent loss from radiation of heat. This material is 
almost entirely cora of the shells of minute organisms 
(Diatomacea), which are extremely porous, and as they 
consist of pure silica, are quite indestructible under 

ordinary circumstances. To 
demonstrate the value of their 


covering, Messrs. Haacke and | ¢ 


Co. have arranged a testing 
q apparatus, which is shown in 
PLAT operation. Two ranges of cast 
| iron steam pipes, each 5in, inter- 
| nal diameter and 40ft. long, are 
| supplied with steam by a jin. 
ih pipe, the steam having been 
previously dried by passin 

through Dr. K, Moeller’s patent 
AP) I filter. One set of pipes is bare, 
WATTLE, the other covered with lin. 
ex thickness of the fossil meal, and 
i as nothing but dry steam can 

enter, it is obvious that by col- 
lecting and measuring the water 
condensed in each in a given 
time, the amount of heat lost can be ascertained and the 
value of the non-conducting material determined. In the 
present case the results show that about seven times 
as much steam is condensed in the bare pipes as there 
is in those which are protected. The fossil meal is also 
applied to the vertical boiler exhibited by Messrs. 

odge and Sons, the covering being lin. thick. A 
thermometer is fixed with the bulb resting on 
the hot shell plate, another being placed on the 
outside of the covering, and it is found that with an 
external temperature of 95 deg. Fah. the readings are 
270 deg. and 103 deg. respectively, giving a difference of 
167 deg., which is an exceptionally good result, and shows 
that a coating lin. thick is an ample protection in all 
ordinary cases. The fossil meal is also made up into a 
rope to be applied by wrapping round the pipe or object 
to be protected, a system which is found fo be very con- 
venient in cases when the covering has to be frequently 
removed, or when it is subjected to vibration. The steam 
filter referred to above as having been invented by Dr. 
K. Moeller, has been designed for separating the particles 
of water which are generally carried over in suspension 
by the steam, as well as grease and solid impurities, 
It is illustrated in section above, and consists of a 
cylindrical casing enclosing a bundle of bored, corrugated 
tubes, surrounded by several layers of fine wire gauze, the 
inlet and outlet passages being so arranged that the steam 
is compelled to pass through the gauze, which acts as a 
filter by removing the liquid and solid matters which 
would otherwise be carried along to the steam cylinder. 

A direct-acting hoist for steam, water, or compressed air 
is shown by Messrs. George Scott and Son, London. It is 
extremely simple, merely consisting of a pair of oscil- 
lating cylinders working directly on to a drum upon which 
- rope or chain is wound, and Ba can be used for ware- 

ouse purposes in connection with a swinging jib, or over 
a cathead or snatch block. 

Tweddell’s well-known hydraulic rivetting plant is 
exhibited by the makers, Messrs, Fielding and Platt, of 
Gloucester, who in addition have numerous samples of 
work showing the joints closed by their machines, in one 
case no less 24 plates having been rivetted together. 

‘The Harrison Patent Steam Steering Engine Company, 
Limited, Manchester, show several exceedingly weil- 
finished steering gears, one of which we illustrate on 
page 25, The steam cylinders are mounted on a strong 
cast iron framework and actuate a shaft upon which is 
fo a worm, oo into a worm-wheel on the drum 

which is p low with its axis parallel to the 
centre line of the engines. The starting and stoppin 
arrangement is above the steam cylinders, and consists of 
a chest containing a flat circular slide, which being rotated 
in one direction or the other admits steam and starts the 
engines, Below this slide is another of similar construction, 
but the spindle, instead of being connected to the hand- 
gear, is taken through a stuffing-box on the bottom 
of the chest, and geared by a bevel wheel and quadrant to 
the drum shaft, in such a manner, that as soon as the 
engines cause the drum to revolve the slide is moved round 

cuts off the steam sooner or later, according to the 
amount of travel given by the steersman to the starting 
valve. The advantages claimed for this gear are its 
extreme simplicity and noiselessness, and owing to the 


MOELLER’S FILTER. 


elongated form of the valve ports the engines are started 


gently without go Aapctar or undue strain being brought 
upon any part. e construction is strong and the work- 
manship excellent, all wearing parts being provided with 
adjustments easily got at. A combined hand or steam 
gear for vessels up to 3000 tons is also exhibited, also an 
arrangement of brass column and wheel for steering from 
the upper bridge. Similar gear to that which we illustrate 
has been supplied toa great number of well-known vessels, 
and the new Inman steamer City of Chicago is about to be 
fitted with it. 

A number of high-class machine tools are shown b 
Messrs, Kendall and Gent, Manchester. A 10in. self- 
acting, sliding, and surfacing lathe, with screw-cutting 
gear, is well worth inspection. It is exceptionally strong, 
and is one of a type = to meet the demand for 
lathes of great strength and rigidity, for heavy cutting in 
wrought iron and steel. The is of very heavy section, 
and the fast headstock has a large steel spindle with 
hardened conical necks and bushes, adjustable for takin 
up wear, except in the larger lathes, which have paralle 
necks, with gun-metal step bearin The excentric for 
throwing the back shaft out or in is fitted with an 
improved motion, which prevents the possibility of break- 
ing teeth, for by a single movement of a hand lever the 
shaft is thrown out or fixed in gear. The carriage, with 
flush top and compound slide rest, has positive self-acting 
rack traverse, and a self-acting transverse slide, for sur- 
facing, both being driven by back shaft and change wheels, 


and arranged for coarse traverses, friction cones in front of | 


the carriage being provided for stopping and starting. 
The planing machine is also a very substantial and well- 
designed piece of work. The driving gear has been placed 
so as to permit of a large spur wheel being used for driving 
the table, instead of the usual small pinion, and it is kept 
back behind the frames, so as to Bsn the work being 
operated upon to overhang without interference. The 
eed gear is extremely neat and handy, for in place of 
having to alter the stroke of the pull so as to give one, 
two, or more teeth as may be required, an adjustable broad 
plate is provided at one side of the wheel, and by moving 
this in one direction or the other the feed can be altered 
while the machine is in operation, the pawl merely riding over 
the plate for a greater or less part of its travel, as shown on 

e 25. A screwing machine (Brown’s patent) is also 


8 | exhibited, but is too well known to require description. It 


is, however, provided with Dixon’s patent gear for 
automatically opening and closing the dies, which would 
seem to be a very useful addition when it it is desired to 
screw a great number of bolts or studs to one length. The 
cutter-forming machine, which we illustrate on page 25, is 
a useful little tool which has been newly brought out by 
Messrs, Kendall and Gent. It is specially designed for 
making circular steel cutters of any desired secticn for 
milling and wheel cutting machines, and is so constructed 
that all the teeth of the cutter are made of precisely the 
same shape, and finished completely without requiring 
backing-off or filing. It is, in — of fact, a profiling 
machine, the action of the tool being controlled by a 
“ former,” of the same pattern as the cutter required. The 
blank, roughly turned, is fixed on a mandril provided with 
Mr. J. C. Scott’s dividing arrangement, by which any 
—- of teeth can be obtained without the use of change 
whee 

Messrs. Exton and Co., Chippenham, show a t 
variety of wrought steel and other pipes and fittings ne 
from best mild sheets, which are excellent examples of 
their kind. These pipes are now much used in p of 
cast iron for water, and steam, and as they can be 
made from 5in. to 36in. diameter, in lengths from 9ft. to 
12ft., and to stand pressures from 501b. to 500Ib. per 
square inch, it will be seen that they are applicable to a 
great variety of pu’ 

On page 25 we diinstrate a new rotary pump—Root’s 
patent—which is exhibited by Messrs, Lewis Olrick and 
Co., Leadenhall-street, E.C. In construction it is much 
the same as the new form of Root’s blower, and consists of 
two cast iron vanes revolving in opposite directions within 
a cast iron casing, the vanes being formed in such a manner 
that a kind of — contact is kept up between them, 
making a joint which is practically watertight. As each 
vane revolves, a vacuum is formed behind, between it and 
the outside casing, and as the motion is continued, the 
water flows into this space until the opposite end of the 
vane coming forward drives it before it, and forces it 
through the discharge pi The charging and discharging 
goes on continuously with each vane, twicé in each revolu- 
tion, so that a constant flow of water is maintained. It is 
stated that the makers, Messrs, Mather and Platt, made a 
great number of experiments with the rotary type of 

ump, and out of a large number tested, found that of Mr. 
t to give the highest efficiency. Water may be drawn 
from a depth of 28ft. when running at even a moderate 
— and an efficiency of 60 per cent. is said to have been 
The Root pump for dis- 
charging very large quantities of water at lifts from 50 to 
100ft., and is doves either by a belt or by an engine 
directly attached to the shafts. It is especially recom- 
mended for use on board ship in case of leakage or other 
accident, 

Messrs, Olrick and: Co. also show samples of a new 
pattern of Herrmann’s patent wire floor for malt kilns, in 
which the upper surface is quite flat, the wires being of a 
wedge section. The advantage of this fcrm is that about 
8 per cent. more air space is obtained in a given area than 
was possible before, and the strength is very great. Stri 
are supplied the exact length of the kiln; so that the 
trouble of jointing is avoided, and the laying down of the 
floor becomes a very simple matter. We illustrate this 


floor on 

Messrs. Lane and Reynolds, London, show a number of 
very neatly designed and well-finished engines, self-con- 
tained on strong cast iron base plates. The bed-plate, 
bearings for crank shaft, guide, and front cylinder cover, 
are all cast in one piece, and the cylinder bolted up to the 
end in the manner which has now become so common in 
engines of this description. Great care has been ex- 
ercised in providing adjustments to take up wear, 


- 


and every is readily accessible. The governor 
is of a new form, and consists of a pair of bars weighted 
at each end, and pivotted in the middle on = jecting 
from each side of a horizontal spindle. When the engine 
is at rest these Lars lie almost el with the spindle, 
being kept in position by a spiral spring, but as soon as the 

increases beyond a given rate the weights fly out, 
rotating the bars on their centre axis, and so acting on the 
throttle valve. It is claimed for the governor that it is 
exceedingly powerful and sensitive, and has the great 
advantage that all the working parts can be cleaned, oiled, 
and examined without taking anything asunder. It is 
cylinder. 

Mr. Thomas Adams, Manchester, show a large col- 
lection of his patent spring safety valves for marine, 
stationary, and locomotive boilers, which are too well 
known to require description. . 

A new form of injector—Borland’s patent—is exhibited 
by Messrs. Holden and Brooke, Manchester, the chief 
advan’ of which appear to lie in the fewness of parts 
and s bulk of the apparatus. It is also arranged with 
one of the branches to swivel round in any direction so as 
avoid having to order special castings, and by a neat plan 
the greater part of the casing can be removed by a few 
turns with a screw key, exposing for examination the 
steam nozzle and the whole interior of the injector. 
Messrs. Holden and Brooke also show a new fon-com- 

ression gas engine—the Reliance—which is claimed to 
be “the most mechanical small-power gas engine in the 
market,” whatever that may mean. In any case it seems 
to work well, and is of strong, substantial design. 

Messrs. David Hart and Co., City-road, exhibit several 
of their improved patent weighing machines without loose 
weights. The goods on the platform are weighed by means 
of two sliding weights on the steelyard, one representing 
hundredweights, and the other the intermediate pounds, 
&c., or any other standard weights. When these are both 
at zero, they simply balance the weight of the platform 
and other working parts of the machine. To ascertain the 
weight of goods, the e weight is moved along the 
steelyard until it almost ces; the small weight is then 
brought into operation till a perfect balance is obtained, 
and the exact weight is then indicated in figures in 
hundredweights, quarters, and pounds, or any other 
standard, on a plainly engraved scale. Two illustrations 
of this weighi poor Fe e are given on page 28. — 

Various portions of Kerr’s patent portable railway are 
exhibited by Messrs, W. B. Dick and Co., Leadenhall- 
street, E.C., together with specimens of rolling stock and 
fittings. Like other portable railways, it has been designed 
for use on farms, plantations, iron mines, &c., and in all 
cases where simplicity and quick mounting and dismount- 
ing of the line is desired. e sleepers are all made per- 
fect to gauge, securing accuracy in laying without having 
to resort to skilled labour, and the gauge can never vary 
unless the rails are absolutely torn away from the sleepers, 
The rolling stock comprises covered and open goods wagons, 
equilibrium and universal tipping wagons; and 
for timber and sugar cane, as well as passenger cars; while 
among the fittings will be found points and 
switches, wheels and axles, and various types of fixed 
portable turntables. 

Messrs. Durham, Churchill, and Co., London, have a 
large display of their well-known marine governors, which 
are now made in two forms, viz. the “ Velometer” and 
the “ Universal,” the difference being only in design, and 
consisting chiefly in the pnatting of the power cylinder of 
the “ Universal” so that the may be led in the most 
direct manner to the throttle valve, while in the “ Velo- 
meter” the cylinder is a fixture. There is also a difference 
in the brackets and framing, the Universal 
arranged to bolt up to the thwartship or bunker bulkh 
under the deck, upon the engine platform or columns, or 
wherever it is found most convenient for a fair lead for 
the driving rope. Upwards of 1400 steamers have now 
been fitted with these governors in one form or another, 
and we are told that the demand for them is still in- 
creasing. So many serious collisions have occurred 
between ships at sea that we are not surprised to 
find inventors giving their attention to providing some 
means of warning vessels of each other’s approach. This 
is the object of the “Sonnebula,” a little instrument shown 
by Messrs. Durham, Churchill, and Co., and which has 
been designed for automatically sounding the whistles of 
steamers in foggy weather. It consists of a small brass 
case, containing clockwork, which is set in operation by 
two or three turns with a key, and which, by means of 
trigger gear, periodically actuates a small valve admittin 
steam below a piston working in a cylinder, and provid 
with a rod and eye for connection to the whistle cock. 
Each rise and fall of the piston gives one blow of the 
whistle, the sound occurring after stated intervals, the 
duration of which is by a fly governor in con- 
nection with the clockwork. After once by 
hand, the instrument is self-winding, each stroke of the 
piston acting on the drum of the main spring by a rack- 
and-pawl motion, so as to entirely obviate chance of 
failure to sound the whistle through inattention. The 
machine is small and compact, and seems to us to 
thoroughly meet the requirements of the case. ; 

The accompanying illustrations represent a hot air 
engine of extremely — d and compact form, 
patented by Messrs. A. and Robinson, of Man- 
chester, and manufactured by Messrs. Frank Pearn and 
Co., also of Manchester, who are the sole makers. The 
action is derived from the alternate heating and cooling of 
air, and its consequent expansion and contraction, and the 
heat may be applied either from a gas burner, as shown in 
the engraving, or from the combustion of coal, oil, or other 
fuel. G* is a chamber or fire-box lined with a non- 
conductor of heat, G is the chimney, and G' a casing 
which forms as leading to G*, round the outside of 
the chimney. i is a Bunsen burner which can be with- 
drawn for Tightin ,and which is supplied with air pre- 
viously heated by being passed down the space between G 
and G', thus utilising a considerable portion of the waste 
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tand causing a more perfect combustion of the 
The cylinder A is surrounded atone end b 

AS. han its heated end a liner A‘, made of 
same material which is a bad conductor of heat, the object 


of, the liner being to more effectually confine the heat 


within the cylinder so that it shall not be readily trans- 
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THE ENGINEER 
work in the Machinery and Metal Trades’ Exhibition, 


runs with great ease and quickness, It is simple 
and compact, and gives a steady driving motion, 
Compactness has been secured by several well considered 
devices, among which we may specially mention the 
arrangement by which the heating and cooling surfaces 
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HODGE’S BOILER. 


ferred to the metal and dissipated, and also to the 
heater B from the cooled part of the cylinder. e work- 
ing piston is connected to the pin E' of a double throw 
uk. F being connected to the crank-pin E*. When the 
engine is started the 
to the cooled portion of the cylinder, and the air passing 


are kept close together, without transmission of heat 
taking place between them, so permitting of a considerable 
difference in their temperatures. : 
Messrs. Shanks and Co., Arbroath, exhibit a compound 
engine which we illustrate on page 25. The high and low 
pressure cylinders occupy opposite ends of a short bed 


HERMANN’S KILN FLOOR. 
through it and over the heater is increased in temperature | plate, the crank shaft bei 


and expanded, driving the piston C before it. By the 
action of the gee F is then moved 
from the cooled to the heated end, and the air being 
driven thro first imparts some of its heat to the re- 
generator, and is then further lowered in temperature by 
contact with the cooled portion of the cylinder, in con- 
sequence of which it contracts in volume and allows the 
piston to descend. Anjengine of this type is shown 


e 8 between them, for the connect- 
ing-rod is substituted a dog link. The engine shown is 
very well made and substantial, and for m te powers 
it ought to answer very well, one great point in its 
favour is the small space which it occupies. There is, 
we know, a strong prejudice inst the use ’of d 

links i of connecting rods, but this is mainly due 


to the imperfect way in which they have been fitted | allo 


up. Messrs, Shanks have provided ample wearing sur- 


og | very often preferred by workmen, es 
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faces, and we have no reason to doubt the aotiemeney 


working of the engine, which seems to be very suitable 


for drivin, a. 

Mr. F. &. me exhibits one of his patent compound 
tubular Cornish boilers of 20-horse power, which we illus- 
trate on page 25, by an end view, half in elevation and 
half in section. In this boiler the fire is placed below and 
the products of combustion after passing along the bottom 
and sides, return through the two sets of side tubes into a 
smoke-box fixed on the front of the boiler, and thence 
through the main central tube to the chimney. It will 
thus be seen that a very large amount of heating surface 
is made use of, and as the amount of brickwork flue is very 
small, there is little chance of heat being lost by conduc- 
tion to the ground and radiation. In addition to its 
economy a t maine of Mr. Bone’s boiler is the 
smallness of space occupied, it being stated that 100-horse 
power will not take up more room than is required for 
40-horse on the ordinary plan. The boiler is well-made 
and well-designed for convenience in repairing, all in 
being readily accessible. It also has the advantage of not 
costing more per horse-power than a boiler of the Lanca- 
shire or Cornish type. 


i 


THE CLYDE BA 
We illustrate above the Clyde ballast pump exhibited 
by Mr. John Cochrane, Grahamstown Foundry and 
ngine Works, Barrhead. This is a vertical engine with 
the cylinder set on a vy | strong frame standing on a 
—_ of box containing the pump. Two doors held by 
bolts each give easy access to the valves, This is a 
well-designed well-made steam pump. The same firm 
exhibit another form of steam pump, concerning which we 
have something to say in another impression. 

A useful form of lever punching and shearing machine is 
exhibited by Messrs. James Bennie and Co., of Gleniow, the 
chief feature of novelty being the angleiron cutters. Hitherto 
there has always been a difficulty in applying this cutter to 
lever machines, and when it has been done, it has generally 
been arranged to cut the bar with the corner down. This 
is unsuitable for shipbuilders, and for dealing with 
angles that have been previously bent, and Messrs, Bennie 
have therefore designed the present plan, which we illus- 
trate on page 28. A 
of a steel lever, rocking on a fulcrum f, and work 
by an excentric on the main shaft. The steel com- 

ion bar 6 has a universal joint at bottom, and is 

ept in at the by a small steel block, which 
when withdrawn by the handle / stops the action of the 
cutter. The angle is cut with a flat side down, and 
as there is an opening right through the frame of the 
machine, a bar of any — can be cut without interfering 
with the work at the en Lever-punching machines are 


2 ially by those on 
piece, the pause in the action of the punch after every lift 
wing more time to shift the plate between each stroke 


than is possible when an excentric is employed. This 
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uliarity admits of a higer rate of speed 
He a of holes can be punched per minute, while still 
hole to 


There are 


class bearings, 
ing fire-bar of which Messrs. Ransomes are a sole manu- 
facturers for London and district. 

Mr. H. Gibbons, Hungerford, shows a patent a 
machine in operation. It consists of two 
columns bolted to a foundation plate, in h work 
sleeves which carry the pattern plate, hung 
at the ends and balanced by weights suspended by pitch 
chains passing over pulleys. The plate can ; 
moved up and down the columns with 
smoothness, the lift being ectly verti 
In moulding with this machine the plate is run up toa 
convenient ht on the columns, and the moulding box 
placed on it ad clip by a couple of levers. The box is 
then rammed, “eens over and lowered till it rests on the 
foundation plate, when by unfastening the clip levers and 
gently rapping, the plate is lifted from the box. The 
machine seems well designed and well made, and would no 
doubt be a valuable appliance in a‘ foundry where a great 
number of castings of the same sort are required. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


BELGIAN M1 MEETING. 
Tue following has just been issued to the members of 
the Institution of Mechanical Engineers :-— 
_ In accordance with previous ents, the summer meet- 
ng in Belgium, commencing at 


on Monday, 23rd 
—~ wed been offered for and discus- 
:—“* History of the Iron and Coal Trade in Belgium,” ie M. 


Engines,” by Mr. w. Wabb, of 
Crewe, “On the St. {hard Railwn ,” by Herr E. 
Wendelstein, of Lucerne; “‘Description of the New Harbour 
Works at Antwerp,” by MG. A. Royers, of Antwerp. Advance 
copies of any of these papers—in English and French—will be 
issued to members applying for them to the secretary. 

The follo notices of works, &c., to be visited, have been 
kindly coe for the use of members, and will be distributed 
with te detailed me :—“* Description of the Works of the 
Society Cockerill at Seraing,” prepared under the superintendence 
of M. Sadoine, managin on Collieries in the 


MM. Cheneux and Raze, 
f i M. 


m. in the e recepti joining 
of the Société @’Emulation, opposite the Uni- 


versity, Liége, for the registration of a, issue of detailed 
a mer mes, &c. The office will also be opened on Tuesday, 
~ we oy and Thursday, from 8 a.m. for the same 

Members’ may be addressed Société des, 
Mécaniciens, Societé d’Emulation, Liége. 
Laveleye kindly acts as honorary local secretary. 8.30 p.m.: Recep- 
= at the Hotel de Ville, Liége, by the Mayor of Liége, and by 

from 


the Reception Com- 
from is and Ostend ariveat Ligeat 7.3 p.m. 

mm. aaa de re from Victoria 

Cross at 7.40 a.m. Address o the president, = Percy G. B. 

Westmacott. N.B.—The Council trust that all members attending 

the at this reception. 

Liége, T; y, 24th July.—8.30 a.m.: meeting at the 
Société d’Emulation iaGaaniinnaeh discussion of papers: Mr. 
sion to Seraing. special train from Longdoz Station, to visit 
works of the Society Cockerill. Luncheon at Seraing kind 
invi i Annual 


Liége, 25th July. —8.30 a.m.: General meeting 
the Société d’Emulation for the reading and discussion of 
Mr. Percy G, B. Westmacott, ident, in the chair. noon : 
Luncheon by kind invitation of the engineers of Liége University. 


2.0 p.m.: Excursions :—(a) Ateliers de la Meuse: Mining engines, 


marine engines, &c. Horloz Collieries : Goffin ventilator, aircom- | in 


rs, &c, (b) Ougrée Iron and Steel Works: Blast furnaces, 
polt coke ovens, -washing Angleur Steel Works : 
Val St. Lambert Glass Works. Marihaye Col- 
fan, air compressors, Smet coke ovens, coal- 


Luncheon by ued invitation of the Chamb 
Verviers. La Gil 


of C 
Reservoir, 8 p.m.: 
‘ége to Antw 10 
Ww. 


2th July. 


M 
dressed Société des Ingénieurs ‘Mécaniciens, an 
delivered at the fice. 9.0 a.m.: Ki at the Hotel de 
Ville, Antwerp, by the Mayor of Antw: de Wael— 

harbour works, by 


and the Municipality. Description of the new 
10.0 a.m.: Visit to docks and new harbour works 


—for members only, at the Hotel's St. Antoine. Members are 
invited by the committee of the Cercle Artistique et Scientifique 
to visit when there will be an open-air 
concert, &c. 

Saturday, 28th July.—Excursion to Ghent or Mariemont. 
Excursion to Ghent.—8.27 a.m.: Train from Antwerp to Ghent, 
Sud Station, arriving 10.9 a.m. Visit the cotton spinning and 
weaving works of Messrs. Parmentier Van Soqeele and 
afterwards Mr. L. Van Houtte’s nursery gardens at nl Be 
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and Messrs. Carel and Co.’s locomotive works. Trains from Ghent 
at 7.19 p.m., from Pays de Waes Station, at 8.0 p.m. 
tation. Trains from Ghent to ion, Lille and 
Mariemont.—7.29 a.m.: — from Antw vid Brussels to 


= breaking journey at conte either in going or return- 
are invited to visit the railway spring works of M. 
Members 


‘orm, a description of the works willbe sent to them. 

— the kindness of the London, Chatham, and Dover Railway 

Se South-Eastern Railway, the Northern of France Railway, and 

card wl State Railways, members, on showing their member's 

be conveyed from Victoria or C Cross to Liége, 

or Ostend, at a single fare for the double journey, or 

10a first class. Members can also travel by the Fh Flushing 

route of the —. Chatham, and Dover Railway. First-class 
return fare, £3 10s. 8d. 

The Great Eastern Railway Company will issue first-class return 
tickets from London to Liége at 40s. e tickets can be obtained 
at Liverpool-street Station, continental booking-office; at 44, 
pe W.,; or 48, Lime-street, City, on mtation of a 

From other stations the fares will be 
charged circular enclosed ; but the Great Eastern 
Company will refund 14s. 5d. on the first-class return fares to 
Liége, on the number of the ticket taken being sent to Mr. Gooday, 
tal traffic » Live: l-street Station, with a state- 


continen’ manager, 
ment that the applicant is a member of the Institution. 


THE LETTERKENNY RAILWAY. 


Tuis railway, nineteen miles in length, connecting Letterkenny 
with the city of Londonderry, was opened for public traffic on 
Saturday, 30th June. The works were commenced as far back as 
the year 1864, but, owing to financial difficulties, were abandoned 
in 1 In 1880 an Act a the reduction of gauge to 3ft. 
was obtained, under which the way has now been completed. 
Letterkenny is the second largest town in , and from its 
geographical position taps an immense district—some 750 square 
miles—the traffic of which is forced to pass through it in order to 
communicate with the thriving city ential port of Londonderry, and 
hence the im ce of the eo tee be estimated. The line 
was ins on the 28th ult. by Major-General Hutchinson, who 

himself well satisfied ; and the engineer, Mr. P. 
verwell, A.M.I.C.E., is to be congratulated, as it is 
ever, that a railway of such length is visited by a Board of Trade 
for the first time upon one day, and opened for public 
traffic the fon | but one following. The a os of the 
carriages absence of ee and were sub- 
jects of general remark. The di this is 
full 3 engineers, a when the rails are of light 
One of the chief means 
ent of locomotives of 
a es type, built to the specification o! 
combine power with great steadiness ond 
upon the permanent way. Some details as to ‘ae locomotives and 
The bridges : the largest being ht iron 
The are forty in num & wroug 
box lattice er, of 90ft. clear span, over the Swilly tidal river. 
There are four intermediate stations, all of mangle have ee 
master’s comfortable residences. The si erected by 
Messrs. Saxby and Farmer, and the — pee by the 
Railway Carriage Company, Oldbury. 

The works of the are of a substantial and durable 
nature throughout, and the contractors were Messrs. McCrea and 
McFarland, of Belfast and Londonderry, who performed their part 
most satisfactorily. 


The following are some of the leading dimensions of the loco- 
motives, which have six wheels cou: beagle, 
which carries the variable weight of fuel and water supply :— 

Gauge of railway oo 
Outside cylinders, 18in. diameter by 19in. stroke 
Fixed wheel-base of oft. 3in. 
Total wheel-base .. .. 
Length over buffers .. oo 20%. 4in. 
Diameter of cou wheels . Sft. 6in. 
Journals. ot wh 
Thickness of Bowling yein. 
Heating surface of tu . . 543 aq. ft. 
Heating surface of fire-box . 49 sq. ft 
Ratio grate area to total 1.8. : 1: eq. ft. 
Water space between tubes se. ‘in. 
Safe valves set to blow off at.. os es “es 40 Ib. 
Side fuel bunkerstohold .. .. .. .. 40 ft. 
wer re .. 
Sintaos ¢ weight on coupled wheels .. .. 17 tons. 
—— in full a8 order, including men and all equip- 
On hind coupled wheels .. .. .. «+ 6 8 
Maximum adhesive weight 2 
On trailing bogie wheels .. .. 
Total 8 
Weight as above, but with tank end bushes emp’ , and water 
glass lin. below bottom or 2in. below ordinary wor pa yt re 
Minimum weight for adhesion .. .. . 

The locomotives were built by Messrs. Black, Hawthorn, and Co., 
Gateshead-on-Tyne, and none but the highest class class materials used. 
In a treapect way for the above engine the calculations 
were e wit to a worn rail, and about a square inch of 
natal than ol to the head for wear. The rails are er 
steel, in 27ft. lengths, ve section, rolled with very great 
uniformi the Barrow Hematite Steel Company, and both rails 
and fished joints were subjected to a culeh oF adlcagaih t tests. It 


is worthy of note that in this case the proper order seems to have been 
dumveel, namely, the locomotives were first designed and then the 
permanent way arranged to suit, and both together were then sub- 
mitted to the Board of Trade. approval of the Board of 
both was obtained early in the year 1881. 


Crry or Romk.—This vessel reached New York at 8 p.m. on the 
8th July, making the passage from Fastnet to Fire Islandin seven 
days one hour. From the py cable abstract of the log 

it will be seen that she experienced winds, and lost five hours 
by fog :—Friday, moderate head wind, distance 340 knots; Satur- 


(f) | day, moderate ead wind, distance 403 knots ; Sunday, slowed for 


fog, distance 400 knots; Monday , Strong head wind, distance 342 
knots ; Erwan ay, strong head vind, slowed for fog, distance 410 
knots; y, eens head wind, distance 418 k ots; Thurs- 
day, moderate d, distance 402 kn: 


y, if | “visi 
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THE PATENTS FOR INVENTIONS BILL. 

THE Standing Committee on Trade, Commerce, and Manufac- 
tures, of which Sir Lyon Playfair was chairman, entered upon the 
discussion of the Patents for Inventions Bill on Friday week, and 
completed their examination of the measure in four sittings. med 


Soda » is to come into operation on the 1st 
of January next. The four clauses were agreed to with practi- 
cally no discussion, but on Clause 5, which deals with applications 


for patents, 
Chamberlain to insert words that 
where the a tion should be made 
goody some discussion, however, the 


was an amendment adopted in its 
place requiring that such an application should be made in the 
name of the person or persons who might be the first inventors. 
Mr. Samuelson moved an amendment to the effect that an 
authorised agent should be allowed to act for an inventor, and to 
all documents except the declaration. 

. Chamberlain entirely agreed with his friend’s object, but 
there was nothing in the Bill as drawn which prevented such action 
on the — of an authorised agent. If his hon. friend would 
entrust it to him, he would undertake that in every case an agent 
cued adi be entitled to sign all necessary documents except the 


Une this the amendment was withdrawn, and the clause was 
Bis Joba Lubbock, on Clause 6, which provides for the reference 


of an application to an examiner, moved the omission of sub- 
section A, which required the examiner to report whether the 


invention was a Ye subject for a patent. 

Mr. Chamber! said he was inclined to su the amend. 
ment, but he rather feared that applications might be made, not 
for bond fide patents, but with a view to enab! the patentees 
afterwards to levy black mail. The late Master of the Rolls, he 


knew, did not think there was any er of that ; but the matter 
was one of some difficulty, and he sh be glad to hear the views 
of the Committee on the question. 

Mr. Anderson and some other members having spoken on the 
motion, Sir John Lubbock said he felt it og aed t that the 
power conferred by the sub-section should not be left in the a 
of ty ee that he must take a division upon his Pan. 

see oy wy to support the hon. bart., if he 
divide, ery even’ the amendment was agreed to a 


Mr. Wm. Fowler moved an amendment to the examiner 
to report whether the invention was new. = was to 
throw upon the ee emia they might be, the 
question of the nov yn A < the pa 

Mr. Chamber! he no of the extreme 
ance ofthis propel, but hy @ was sorry it was one he coul 
possibly support, because it would :mpose upon the Patent offlee a a 
responsibility which he he quite sure it was impossible for them 

ischarge. It was oon that the Government should 
do for inventors what they not do for any other class of the 
~ eee and what inventors could do perfectly well for them- 
selves. 

necessary to appoint men ‘0 the wor! 0 no 
the business with which they would have to deal, and the > renal 
would be a state of confusion which would be felt to be intolerable. 

The Solicitor-General for England pointed out that in dealing 
with this question they must consider the number of patents that 
would be presented in the course ofa year. At t there a 
upwards of 6000 a year, and there would ly be a very 
increase after the of this Act owi othe 
fees. But even ° passing number at 6000, the Committee could 
reflect on the —— of staff that would be required to examine 
these patents, and decide whether they were new. He also asked 
the Committee to remember how wide the line often was between 
and novelty. 

Carbutt was glad the amendment had not been adopted. 
He Mpslicved if it were adopted it would lead to no end of trouble. 

Mr. Anderson was very much in favour of the proposition that 
the Government should do a little more work than they did. He 
could never consent to the power of veto involved in the amend- 

ment, but he thought the Government should do something in the 
way of assisting and advising the Re tentee. He was informed that 
the difficulty referred to by the Solicitor-General arose to a large 
extent from the imperfection of the records and registers. 

Sir John Lubbock quite with the hon. member for 
Glasgow in hoping that the ernment would do a good deal 
more for inventors. He was wever, amendment 
before the Committee asked them to do more than could be 
of them 

e motion an am 
ster of that the title should sufficiently twdlonte the subject 
the invention. The object of this amendmcnt was to do 
something towards obviating the difficulty complained of by the 
use 6 was then use power 
ey to refuse the tion or its amendment, 
Chamberlain pr an that this 
power should be an with 


regard to in which the 
tle did not sufficiently indicate the v4, matter of the inven- 

~- and this amendment was agreed to 
. Anderson submitted an amendment with the object of 


number of 
Mr. Chamberlain en 


friend, and would undertake, 
to bring 


Comptroller should be to the Board of ade ins 
law officers. amend 
fede ane had been by no means satis- 


ke , 80 that 
they must thould be a Court of 


e amendment was withdrawn. 

Mr. Hinde Palmer proposed that the appeal should be not to the 
law officers, but to a of Commissioners. He reminded the 
Committee that up to this time under the Act of 1852, they had a 
Board of Commissioners, and he considered that the nen pb of 

this Bill at various stages would be much more satisfactory if 
a Board of Commissioners were in existence. He should Sane 
that the new Board of Commissioners should consist of scientific 
men and a lawyer. 

e Solicitor-General was unable to accept this proposal, Per- 
umlie. the law officers would have the greatest possible desire to 
assent to the proposal, as it would be a t relief to them to got 
rid of the patent work. But they considered that it would not be 
in the interest to the amendment. 

Sir John Lu ee if the hon. and learned 


amendment, believing, as he 


gentleman could have accepted 


A very nice collection of castings is shown by Messrs. ee 
Ransome, Josselyn and Wood, Battersea, who in addition invite: 
to engine and general machine castings, have a large | - 4 
perfection and sharpness in outline 
fine metal, and bronze castings for hig} 
i 
Th 
sjon 
Edo’ 
Belgium, by M. St. Paul de Sincay, or the Viele Montagne Zinc 
Company; ‘‘ On the Manufacture of Sugar from Beetroot,” by M. 
Description 0 he Aveliers de ia Meuse Engine Works, prepared 
: by the proprietors; “‘ Description of the Iron and Steel Works and 
Collieries at Ougrée,” prepared by 
managers; ‘* Notes on the Cloth Manu 
Edouard Peltzer; ‘“‘ Notes on Belgian Railways,” by M. Paul 
Trasenster; “‘ Notes on the Trades, &c., of Antwerp,” prepared 
under the superintendence of M. G. A. Royers, Engineer to the 
Municipality of Antwerp. 
LTiége, 
rom 3 p.m. to 9 p. 
room—at the halt 
securing that the applicant should be heard by the Comptroller 
before his application was — He wanted a little less of the 
law officer in the Bill than they had. He wished that at this early 
pr4 stage the applicant should have a right to be heard before the 
Ap Comptroller. If that were so there would be a much smaller 
lie tirel opeet with the object of his hon. 
washing, &c. if the amendment were withdrawn, 
Liége, Thursday, 26th July.—{d) Vieille re 4 Zine Works with the matter. 
at Chénée. Luncheon by kind invitation of M. St. Paul de The amendment was accordingly withdrawn. 
; ents, endless chain 
loth Manufactories. 
Special train from 
Antwerp, Friday 
there would alwuys be an appeal to the Board of Trade, but the 
under construction, including excursion up and down the river by 
steamer. Quay wall built in lengths by floating cofferdam. 
4.30 p.m.: Visit to diamond-cutting works and other places of 
interest in Antwerp. The Musée Plantin—printing apparatus, ===: 
&c.—will be kept open till dusk, for the special benefit of mem- 
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did, that the labours of a Commission under the Act would be most 
useful to the country, 

Mr. Anderson thought it would be unfortunate if the Com- 
mistee were to divide on this question at this late stage, most of 
the members of the Committee having gone, it now being half-past 
Committee accordingly adjourned. 

e Commi ly adjourn 

On reassembling on the Monday following the Committee 
resumed the consideration of Mr. Hinde Palmer’s amendment. 

Mr, Anderson, in supporting the amendment, said it was his 
belief that the right way to get the Patent-office reformed was to 

tin three Commissioners to manage the office instead of one 


Pp as r P 
Mr. peated ate said the scheme to substitute Commissioners 


for the Comptroller might be a very good one, but it was entirely |” 


different from the Government proposal. By that proposal they 
should have in future a department which would be responsible to 
Parliament for its work; they should have an officer responsible to 
the department, and the department responsible to Parliament. 
This larger question, however, was not raised by the comparatively 
limited amendment now before the Committee. It was a proposal 
that the appellate tribunal should be a commission, consisting of a 
lawyer, a chemist, and an engineer. But he would predict that 
this Bill would have the effect of enormously reducing the number 
of appeals, so that if they created a commission o Sev ees 
officers, it would probably be found that they would be kicking 
their —_, with no work to do, during the greater part of the 
time. Under these circumstances it seemed to him a very absurd 
roposal, 

° After some conversation the amendment was withdrawn. 

On the motion of Mr, Samuelson, an amendment was to, 
providing that in the event of applications for the patenting of the 
same invention being made by two different persons, notice of the 
fact should be given to both of them by the Comptroller. 

use 7 was then adopted, as was also Clause 8, providing that 

if the applicant does not leave a complete specification with his 

application, he may leave it at any subsequent time within nine 

months from the date of the application, and that unless a com- 

plete oy ape is left within that time, the application shall be 


Clause 9 was also agreed to with some amendments, one moved 
by Mr. Chamberlain giving power to the Comptroller to refuse a 
patent if the invention described in the complete specification was 
not substantially the same as that described in the provisional 
specification ; and another proposed by Mr. Arnold for the protec- 

on «me i specifications from publicity in the case of legal 


procee: > 

Clause 10 relates to the advertisement on the acceptance of the 
complete specification, and upon this 

Mr, Avderson moved to leave out the words “‘and the applica- 
tion and specification or specifications, with the drawings—if any 
—should be open to public inspection.” He said it was all very 
well to inform a new applicant that, after searching existing od 
visional specifications, it was found that there was such an applica- 
tion, but it was a very different thing to make known to him the 
nature of the provisional specification. 

Mr. Chamberlain said what his hon. friend was anxious to do 
was to provide for the secrecy of the provisional specification, but 
what they were doing now had reference to the acceptance of the 
complete specification. Surely it was a monstrous thing to say 
i ae the complete specification was accepted they should not 
pu it. 

Sir John Lubbock said he had another amendment to the same 
effect. He wished to point out that after the acceptance of the 
complete specification, there was an intervening period es 
which opposition was allowable. As the Bill s' they woul 


disclose the whole circumstances to the world before they had con- 
cluded the patent. He agreed that after the period of ition 
was , it was desirable that the public should haye the 


fullest ible informat 

The Solicitor-General said those who had had great practical 
experience in the matter were most anxious for the alteration that 
the Bill made. 

Mr. Anderson remarked that there was no — which had been 
more strongly objected to than this. He held that the effect of the 
clause as it stood would be to invite litigation, and he should there- 
fore take a vote on his amendment. 


The Committee divided— 
Majority against... .. ... 


On the 11th clause, dealing with opposition to inion for 
patents, an amendment was agreed to providing that opposition 
should only be admitted on the ground that an applicant for a 
patent had obtained the invention from the person opposing. A 
second amendment was adopted, empowering the Ne eg 
instead of the law officers, and the clause was added to the Bill, 
— with Clause 12 without amendment. 

use 13, which sets forth that every patent shall be dated and 
sealed as on the day of gnats. provided that no proceedings 
shall be taken in respect of an infringement committed before the 
=" of the completed specification, was adopted, with the 

ollowing addition proposed by Mr. Chamberlain : — “* Provided 
also, that in the case of more than one application for a patent 
for the same invention, the sealing of a patent for one of these 
applications shall not prevent the sealing of a patent for an earlier 
application.” 

e next three clauses were adopted, Clause 16 providing that 
every patent when sealed shall have effect throughout the United 
Kingdom, the Channel Islands, and the Isle of Man. 

On Clause 17, fixing the term of the patent at fourteen years, 

Mr. Anderson moved to extend the term to seventeen years. 
This, the hon. member observed, was one of the most important 
amendments they should have to consider. In ——= it he 
referred to the case of America, where a patent for seventeen 

ears was granted for the moderate charge of 35 dols. or £7, This 

ill proposed for a fourteen years’ patent to charge £154. He was 
in 1 oy that they might be able to reduce that e, but he had 
not the slightest hope of being able to reduce it to anything like 
the charge for which in America a patent was given for seventeen 
years, and that being the case, he thought the least thing they 
could do was to extend the term somewhat. 

Mr. Broadhurst supported the amendment. 

Mr. Chamberlain said he doubted if the adoption of this amend- 
ment would increase the chance of the Bill passing through the 
House of Commons, There was a very strong opinion in the 
House against any prolongation of the present term. It might be 
true that there was a unanimous feeling on the part of inventors 
in favour of the extension proposed, but they had to consider the 
interests of the public as well as those of the inventor. 
wanted that the — should have the benefit of the inventions at 
the earliest possible date consistent with justice to the inventor 
and with a due stimulus to invention. The case of the United 
States was always being flung in their teeth, but having carefully 
considered the United States system, he very much doubted its 
superiority. Taken all-in-all, he doubted whether the patent law 
of this country, with all its «defects, had not done more to 
stimulate invention, and was not more fair to inventors than the 
American law. Where they had a system that had been in 
existence so long, they should see some very decided advantage 
before —_ adopted a change. They ought to have some proof 
that a grievance had been experienced, and at present he 


could not see that any such grievance had been made out, 
Mr. Samuelson was prepared to go so far as fifteen years, but 


would vote against extension beyond that period. 

Mr. Barran , and Mr. Alderman Cotton supported, the 
amendment, 

Mr, Howard was content with a term of fourteen years. 
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Sir J. J. Jenkins g as a manufacturer, said he could not 
admit what had fallen from the hon, member for Stoke—Mr, 
Broadhurst—as to there being a consensus of opinion on the ere 
of both capital and labour on this subject. The general fee! | 


among manufacturers was certainly against any extension bey 
fourteen years, 
After some further conversation the Committee divided— 
Majorityagainst ... ... 


In order to meet the case presented by an amendment in the 
name of Mr. Arnold, 


an amendment providing that every patent should cease if the 
patentee failed to make the prescribed payments in the prescribed 
time. If, however, in any case, by onttink. mistake, or inadvert- 
ence, the patentee failed to make any payment in the prescribed 
time, he — apply to the Comptroller for an enlargement of the 
time for making that payment, and the Comptroller might grant 
that enlarged time to the maximum period of six mont! The 
total of £154 for the full term of fourteen years could not, in his 
opinion, be reduced; but he would bring up an amended schedule 
establishing the principle that after the first payment of £4, the 
payments might be made annually. 

endments ing out the right hon. gentleman’s suggestions 
were adopted, and Clause 17 . 

Clauses 18, 19, 20, and 21 were adopted, and on Clause 22, which 
authorises the Board of Trade to grant licences, 

Mr, Thorold Rogers proposed an amendment to the effect that 
if it were proved to the Board of Trade that, by reason of the 
default of the patentee to grant licences on reasonable terms, any 
person was prevented from carrying on to the best advan’ any 
manufacture or manufacturing process, the Board might order the 
patentee to grant licences, 

Mr. Chamberlain pointed out that this amendment would make 
a great change in the law, and said he was not quite sure that it 
would not be going too far. 

The Committee dividing, rejected the amendment by 26 to 4 
votes, and clauses 22 and 23 were Yer 

Clause 24 was under consideration when the Committee 
adjourned, and on the Committee reassembling on Friday last, 
this clause, together with all clauses up to 38, were speedily dealt 
with, and agreed to. 

On Clause 37, apatg os that the Comptroller shall cause to be 
issued periodically an illustrated journal of patented inventions, as 
well as reports of patent cases decided by courts of law, and 
any other information that the Comptroller may deem generally 


useful or important, 
Mr. Samuelson moved to insert words providing that the 
le, and should keep 


Comptroller should cause to be printed for 
on sale, all patent specifications. 

Mr. Chamberlain pointed out that if this amendment were 
adopted it would be necessary to print and keep on sale specifica- 
tions from the time of Charles II., which meant that they should 
have to go to the expense of printing something like 6,000,000 
copies. He was willing to meet his hon. friend, however, 
making it imperative upon the Board to keep always in stock 
living specifications. 

The d t was withd , and ther which stood in the 
name of Sir John Lubbock, having been adapted to Mr. Chamber- 
lain’s concession, the clause was — to. 

The subsequent clauses up to Clause 49 were also agreed to, and 
the Committee again adjourned. When the Committee resumed 
for the fourth and last day clauses 49 to 53 were passed, but 
Clause 54—providing for a Manchester office—-was struck out, it 
being understood that the arrangements for an office in that city 
6S, Sor f registered design, the penal 

n Clause 55, penalty for piracy of regi esign, the penalty 
. oo in the clause was raised to £50, at the suggestion of Mr. 
rafton. 

On Clause 58, application for registration, the following sub- 
section was added, on the motion of Mr. Wills :—‘‘ The applica- 
tion must be oa my by a statutory declaration by the 
applicant declaring that the trade mark which he is applying to 
register is not in use by any other person for the in res 
of which registration is sought, to the best of the — 
knowledge and belief, and further declaring the length of time, if 
any, a which the applicant has used the mark he is seeking 


to regis 
clauses having been adopted— 


On Clause 64—the interveni 
dealing with the assignment and transmission of trade marks, an 
amendment, moved by Mr. Arnold, proposing that any proprietor 
of a registered trade mark should be at liberty to dispose of it, 
was opposed by Mr. Chamberlain and rejected on a division by 25 


to 3. : 

On Clause 70 (no proceedings for infringement_of unregistered 
trade marks). 

Mr. Arnold moved to add:—“A person sued for the infringement 
of a trade mark which has been registered for a per'od of five years 
shall not be at liberty to defend the action on the ground that the 
mark to which the action relates is not a trade mark capable of 
being registered under this Act, or of an enactment repealed by 
this Act, or that the plaintiff is not entitled to the exclusive use of 
such mark; and the Court may grant an injunction, whether 
perpetual or otherwise, to restrain the infringement without 
prejudice to the right of the defendant to apply for the rectification 
of the register, as provided by the 82nd section of this Act.” Mr. 
Arnold explained that these words would prevent a dishonest plea 
of never indebted. 2 

Mr. Chamberlain said the amendment would lead to great abuses, 
and he must oppose it. 

Mr. Arnold said the amendment met a real grievance, and he 
must press it. 

After some discussion, Mr. Chamberlain said if an alteration 
could be made in the amendment he should be glad, but as it stood 
it would have the effect stated. 

Mr. Arnold said, on behalf of the * traders of the country, 
that it was necessary to give the Court absolute power against 


es, 

The amendment, in a atgnty altered form, was agreed to. 

In Clause 82, referring to the rectification of registers by the 
Court, Mr. Arnold also moved to insert that—‘‘ The Court shall 
not entertain an application under this section by AO ose other 
than the registered proprietor until such person s have given 
security, in such manner and to such an amount as the Comptroller 
may require, for the costs which may be awarded to the registered 
proprietor in respect of such application.” - 

e Solicitor-General op; 
Mr. Arnold held that this security ought to be given for the pro- 


They | tection of the honest opponents of trade-marks. 


The Committee divided. For the amendment, 16 ; against, 18. 

After a discussion upon Clause 91, the 1st of August was al! 
to the Ist of June as the date when the zeport of the Comptroller 
should be laid before Parliament. 

Clauses up to 105 were assented to, and then 

= John Lubbock moved a new clause dealing with the Crown as 
follows :— 

‘“‘A patent shall have to all intents the like effect as against her 
_—— the Queen, her heirs, and successors, as it has as against a 
subject. 

** But the officers or authorities administering any department of 
the service of the Crown may, by themselves, their agents, con- 
tractors, or others, at any time after the application, use the inven- 
tion for the services of the Crown on terms to be before or after 
the use thereof on, with the approval of the Treasury, 
between those officers or authorities and the patentees, or, in 
=. of such agreement, two arbitrators, one to be 8p inted by 
e 


Treasury and one by the patentee, or, in the event ‘erence, 


-Mr, Chamberlain said if the Committee desired, he should move | tak 


by an umpire to be appointed by the arbitrators before entering 
upoa the reference,” . 

Mr. Chamberlain said if the estimation of the value of the patent 
was to be left to outside authorities, there would be no limit to the 
claims made on the public purse. The question of remuneration 
ought to be left to the Treasury, which would not be a great depar- 
ture from the present system. They must contemplate cases of 
individual injustice; and he must altogether oppose this clause or 
any similar proposal. He feared that the Committee had already 
acted too much in the interests of inventors. 

Sir H. Holland contended, as against the assertion of Mr Cham- 
berlain, that the Committee held the balance very evenly 
between the public and the inventors. As to monstrous claims, 
he was not at all afraid of them in view of the precautions to be 


After some lengthy discussion, the amendment was withdrawn, 
and amalgam with another suggested by Mr. Hinde Palmer, 
striking out the coneluding words from “ two arbitrators,” and 
inserting ‘‘as may be settled by the Board of Trade after hearing 
all the parties interested.” Thusaltered, the clause was moved by 


Sir J. Lubbock. 
The Solicitor-General o as calculated to involve 
a division, with 


en. 


it, 
patentees in litigation with t e Crown. 
Mr. Chamberlain also opposed it, and 
the result that the clause was adopted by 30 to 6. 
a ce then ordered to be reported to the House, and the 
rose, 


THE INSTITUTION OF CIVIL ENGINEERS. 


PREMIUMS AWARDED. 
Session 1882-83, 


THE Council of the Institution of Civil Engineeers have awarded 
the following Premiums :— 

For Papers READ AT THE ORDINARY MERTINGS. 

1. A Telford Medal and a Telford Premium to Ralph Hari 
Tweddell, M. Inst. C.E,, for his paper ‘‘On Machine-Tools, and 
other Labour-Saving Appliances, worked by Hydraulic Pressure.” 

2. A Telford M and a Telford Premium to William Ander- 
— M. Inst. C.E., for his paper ‘‘On the Antwerp Water- 


works, 

3. A Telford Medal and a Telford Premium to Major Allan 
Joseph Champneys Cunningham, R.E., Assoc. Inst. C.K., for his 
Recent Hydraulic Experiments.” 

. A Telford Medal and a Telford Premium to Alexander Leslie, 
M. Inst. C.E., for his paper ‘‘ On the Edinburgh Waterworks.” 

5. A Telford Premium to John George Gamble,+ M.A., M. Inst. 
ce. for his paper “‘ On the Waterworks of Port Elizabeth,” South 

tica. 


6. A Telford Premium to Patrick O’Meara, M. Inst. C.E., for 
his paper ‘‘ On the Introduction of Irrigation into New Countries, 
as illustrated in North-Eastern Colorado.” 

7. ATelford Premium to William Morris, M. Inst. C.E., of 
Deptford, for his paper ‘‘ On Covered Service-Reservoirs,” 

8. A Telford Premium to John Fernie,t M. Inst. C.E., for his 
ad yy Mild Steel for the Fire-boxes of Locomotive Engines in 
the U.S.A.” 

9. A Telford Premium to John Daglish, M. Inst. C.E., for his 

“On the Sinking of two Shafts at Marsden for the Whit- 
urn Coal Company.” 

10. The Manby Premium to Thomas Bell Lightfoot, M. Inst. 
C.E., and John Thomson, for their paper ‘‘On the Design and 
Construction of Repairing Slipways for Ships.” ’ 


For PAPERS PRINTED IN THE “‘ PROCEEDINGS” WITHOUT BEING 
DIscussED. 

1. A Telford Medal and a Telford Premium to George Howard 
Darwin, M.A., F.R.S., for his paper ‘‘On the Horizontal Thrust 
of a Mass of Sand.” 

2. A Telford Premium to Professor Dr. James Weyrauch,§ for 
his paper ‘On Various Methods of Determining the Dimensions 
ef Iron Structures.” 

3. A Telford Premium to Thomas Claxton Fidler, M. Inst. C.E., 
for his paper ‘‘ On a Graphic Solution of the Strains in the Con- 
a ‘irder, with some ks on Continuous Girder 

ri ges.” 

4. A Telford Premium to Charles Henry Moberly,|| M. Inst. C.E. 
for his ‘‘ Account of some Further Tests of Rivetted Joints of Steel 
Plates for Boiler-Work.” 

5. A Telford Premium to John Standfield, M. Inst. C.E., for his 

**On the Raising of the Steamship Austral.” 

. A Telford Premium to William Cawthorne Unwin,{| B.Sc., 
M. Inst. C.E., for his paper ‘‘On Current-Meter Observations in 
the Thames.” 

7. A Telford Premium to Josiah Harding, M. Inst. C.E., for his 

“On A) tus for Solar Distillation.” 

. A Telf Premium to Carleton Fowell Tufnell, Assoc. 
_— C.E., for his paper “‘On Economical River Training in 
India.” 


For Papers READ AT THE SUPPLEMENTAL MEETINGS OF 
STUDENTS. 
1. A Miller Prize to Henry Jobn Eunson, Stud. Inst. C.E.. for 
his paper ‘‘ On a Deep Boring at Northampton.” 
2. 1 Miller Prize to Percy Vavasseur Appleby, Stud. Inst. C.E., 
a Steel in Tension, Compression, Bend- 


for his paper “‘ On Iron 
ing, Torsion, and Shear.” 2 
3. A Miller to Stud. Inst. C.E., for his 
“On Refrigerati achinery.” 
, Stud. Inst. C.E., 


. A Miller Prize to Thomas Stephen 
Hollingworth Parkinson, Stud. Inst. 


for his paper ** On the Illuminating Power of 
5. ‘A Muller Prize to H ; 

C.E., for his paper ‘On the Transportation, Storage, and Ship- 

ment of Grain. 


TENDERS. 


EASTHAM WATER SUPPLY. 

TenpERS for supplying and laying a 3in. cast iron water main 
from Brom! h to Eastham and Childer Thornton, together 
with the valves, hydrants, and other fittings. 
Charles H. Beloe, Inst. C.E., 13, Harrington-street, Li 
engineer. Quantities supplied. 


Geo. 11 0 0 
Lawrence Hardman, New Ferry .. .. 1457 G 8 
Geo. Da: 1450 0 0 
Messrs. Williams and Co., Liverpool . 137419 3 
Messrs. Fawkes 1265 7 8 
R. B. Mackinnon, Liverpool .. .. .. 1172 
Jackson, Neston .. .. 1165 0 0 
E. Taylor, Hoylake .. .. .. 118216 0 
Wigan—accepted 1 48 

Engineer's estima’ 1246 0 0 


Exectric LicHTING IX LEEDs.—At a meeting of the Sub- 
Electric Lighting Committee of the Leeds Town Council on the 
10th, the Town Clerk reported that he had received from the 
Electric Construction and Maintenance Company, Limited, notice 
of its intention to apply to the Board of Trade in the session of 
Parliament 1883-4 for @ Provisional Order authorising it to supply 
electricity within the borough of Leeds. 


* Has previously a and Telford Premiums. 
H viously r a ‘0 jum. 

} Has Seeviouly received a Watt Medal and the Manby Premium. 

§ Has previously a and Telford Premium. 
Has previously received a jum. 

5 Has previously received a Telford Medal and Telfor’ Premium. 
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EXHIBITS AT THE ENGINEERING & METAL TRADES EXHIBITION. 
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RAILWAY MATTERS. 


Tue railway up the Drachenfels has been completed, and the 
views which it offers to 0 ge are so charming that even its 
opponents are quite reconciled to it. The terminus is at the 
restaurant, leaving only a two minutes’ climb on foot. 

Paper railway wheel bodies are in common use, and it is easily 
seen that paper for such a purpose may be better than some other 
substances. It is not, however, so = to see that it can be 
successfully used instead of steel rails, although an American paper 
says the experiment is being tried. 

In New South Wales, the result of an application to the courts 
by the Commissioner of Railways has been a decision that the 
‘Tramways Act does not authorise the employment of steam motors 
upon them, and it will be necessary, therefore, for a special meet- 
ing of Parliament to be called to pass a special Bill. 

A CORRESPONDENT writing from New York, speaking of his 
travelling there a few days ago, says, “Journey home from 
Chicago a perfect pandemonium ; thermometer 100 deg.; soft coal 
engines, clouds of smoke and dust indescribable ; ears and eyes 
full of cinders. At one point in Ohio we made engineer stop half- 
an hour while we bathed in a river, we all looked like niggers.” 

THE inquiry into the recent railway accident at Hawthorn, 
Victoria, has evoked some curious evidence, Mr, Bent, late Com- 
missioner of Railways, having declared before the Board of In- 
vestigation that the Railway Department is in a state of utter 
disorganisation, owing to the want of proper understanding by its 
officers of their relative duties. The result, Mr. Bent asserts, to 
be that the Ministers can obtain no proper advice. 

THE Great Eastern Hailway Company’s tourist guide to the 
Continent has just been published. This attractive and cheap 
guide, edited by Mr. Percy Lindley and illustrated by numerous 
woodcuts and sepia sketches by Francis Butler and Alfred Bryan, 
and a large map, bas now reached its fifth annual issue. It has 
received material additions since last year, and is probably the 
heapest, interesting, and useful guide ever published. 

A TRAIN on the Rochester and Pittsburg Railroad in north- 
western Pennsylvania broke in two on a steep grade early on 
the 8th the front cars, a 
passe’ coach at rear, killing six and injuring ten. ‘imes 
oom: also says: A train on the Pittsburg and Fortwayne 
Railroad at Chicago on Sunday night ran into a street tramcar at 
@ grade crossing, and crushed it, killing three passengers and 
wounding several. 

THE permanent way on the Metropolitan Railway consists of 
86 Ib. bull-headed steel rails, in 1 of 21ft., fixed in cast iron 
chairs, that each weigh 48 Ib., by keys placed outside the rails. 
The chairs are fastened to tranverse sleepers by two jin. fang bolts 
to each chair. The sleepers are of Baltic pine creosoted, 9ft. long 
_— by 6in., placed 2ft. Sin. apart from centre to centre 

_—— The fish-plates are 20in. long, and weigh 48lb. per 
pair, fastened by four jin. bolts. 

In Western Australia the Government has been considering 
Colonel McMurdo’s proposals for constructing a railway to Albany. 
Ten thousand acres of land are asked for every mile of railway to 
be made, in addition to the right of issue of mortgage bonds to the 
extent of £4000 per mile, the Government guaranteeing interest 
upon them to the extent of 35 per cent. for thirty years. The 
syndicate propose to pay Government 10 per cent. of the net 
earnings, and in addition to introduce twenty immigrants for 
every mile of railway constructed. This pro is but one of four 
now before the Colonial Government, and nothing can be decided 
respecting them until the Legislature meets. 

In giving evidence in a case of derailment on a ten chain curve, 
which ly occurred on the Metropolitan Railway, Mr. J. Tomlin- 
son, jun., said: ‘“‘ A check-rail on the up line was not considered 
attain a bigh s in running in that direction; any higher 
than ten or twelve miles an hour could not be attained at that spot, 
and the check-rail would also increase the hauling power required, 
and that would further reduce the speed and do immense damage 
to the wheels. The introduction of check-rails, which I have put 
in on the line, has very largely increased the wear and tear on the 
engine and carriage wheels. I think it possible that if there had 
been a check-rail inside the low rail, the leading wheels might not 
have mounted.” 

AN inspestion of a of 1400 yards of tramway just com- 
pleted at Bootle by Mr. Nuttall, the road contractor to the Bootle 
Corporation, was made last week by Major-General Hutchinson on 
behalf of the Board of Trade. The extension is, like the remainder 
of the line, constructed on Mackinson’s patent, with concrete 
foundation, and paved with Scotch granite setts. The line has 
been fitted with Scott’s patent automatic and self-cleansing points, 
which are moved in any direction the driver of a tramcar wishes 
his vehicle to go by the action of the car, and which have a con- 
trivance by which water and road débris are carried direct into the 
sewer by means of a gutter. An experimental point has been in 
use in Bootle for some ths, with satisfact results, and 
similar points, made by Messrs. Higginbottom and Stewart, Liver- 
pool, have now been used throughout the new extension. 

Major MARINDIN’s report to the Board of Trade, dated 
May 3ist, ag | the cause of the Lockerbie railway accident, 
has been issued. e responsibility for the accident, in his opinion, 
rests upon three following: First, the station master; secondly, 
the district inspector ; thirdly, the driver of the Stranraer train, 
in having approached the junction at a dangerous rate of speed, 
without keeping a proper look-out for signals, so that he over-ran 
the home signal, where he — to have stopped. Major 
Marindin proceeds to advert to the want of a continuous brake 
throughout the train, dnd to the inability of the driver of the pilot 
engine to utilise such brake power as the train possessed in con- 
sequence of the lack of any brake connection between the pilot 
engine and the rest of the train. That is, the engine drivers are 
blamed because they have bad tools to work with. The London 
and North-Western Company run some of the fastest trains with 
what is much worse than no continuous brake, namely, an un- 
trustworthy one. 


A REPORT to the Board of Trade has been made by Col. Yolland 
on the derailment that occurred on the 10th y, between 
Farringdon-street and Aldersgate-strect stations of the Metropolitan 
Railway, to a Metropolitan District Railway Company’s 10.30 p.m. 
passenger train. The four leading bogie wheels of the engine 
mounted the rails, and ran for a short distance off the rails before 
the train was stopped. The engine is an eight-wheeled bogie tank 
engine, and was running with the four bogie wheels in front. The 
diameters of these wheels are 3ft., and those of the driving and 
trailing wheels are 5ft. 9in. The distance between the centres of 
the driving and trailing wheels is 8ft. 10in., and 6ft. lin. 
between the centres of the driving and rear bogie wheels, while 
the distance between the centres of the bogie wheels is 4ft., making 
up a total wheel base of 18ft. Yin. The weight on the four bogie 
wheelsin frontis 10 tons 7 ewt. 3lb.; the weight on thedriving wheels, 
17 tons 15cwt.; and that on the trailing wheels, 17 tons 2cwt. 31b., 
a total of 45 tons 5 ewt. 21b. Col. Yolland is of opinion that the 
derailment was due, first, to the absence of a check-rail inside the left 
or lower rail on the sharp curve of ten chains radius; secondly, the 
worn state of the right rail where the engine mounted; and thirdly, 
the tightness of the gauge. He thinks that the Metropolitan 
Railway Company should insert check-rails on all their lines having 
a radius of ten chains or less, and not permit such curved lines to 
be laid tight to gauge, although Mr. Tomlinson gave evidence 
against check-rails in the part where the derailment occurred; 
the curve radius is ten chains. The case is one of gome interest as 
bearing on fom r read on this subject by Mr.{Mackengie, before 
the Institute vil Engineers in April last, as referred to jn gur 


NOTES AND MEMORANDA. 

Ar a recent meeting of the Paris Academy of Sciences a study 
of the deformations produced by sharp-edged tools in drilling was 
by M. Tresca. 

BLASTING r is made by J. Petry, Vienna, consis' of 
unsized with a hot mixture of 17 parts bad 
of maw! 17 of charcoal, 35 refined saltpetre, 70 of potassium 
chlorate, 10 of wheat-starch, and 1500 of water. After drying it 
is cut into strips, which are rolled into cartridges. 

ANOTHER process of impregnating wood for its preservation has 
been sabenbe in Germany. This consists in first treating the wood 
with a solution of zinc vitriol, and then with a solution of chloride 
of calcium, so that the rvative coating is formed upon the 
wood by the chemical action of both subst: on one anoth 

Some experiments recently made on a length of steam pipe gave 
the increase of length 2in. per 100ft., or 2 in 1200, the rise in 
temperature being from 60 deg. to that of steam at 801b., namely, 
325 deg. or 255 deg. The expansion was thus 00016 for the 
255 deg., giving a coefficient of expansion 000000651 per deg. F. 

Tue surface disintegration, particularly noticeable on some red 
bricks, is not, it appears, wholly attributable, as has been usually 
supposed, to heat and to yrs He influences, but, according to 
Mr. Parize, is due to the dep tion of large quantities of small 
organisms by which the red powder is made. The microscope 
he used enlarged 300 diameters. 

For the preparation of cathedral glass, flashed or wholly 
coloured, blown or cast glass plates are, under German patent 
22,306, coated with a mixture of equal parts pulverised lt, 
potash, salt petre, and calcined borax made into a paste with 
water and subjected to a red heat after drying. The temperature 
must be high enough to fuse the coating and soften the glass 
simultaneously. The cooling is effected in the usual manner. 

Tue death rate in New York during the week ending June 16, 
was 21°8 per 1000, the rate in twenty-nine United States cities 
being 20°8. In the North Atlantic cities the rate was 21'1; in the 
Eastern cities, 20°7; in the lake cities, 18°9; in the river cities, 
15°8; and in the southern cities, for the whites, 28°4, and for the 
coloured, 46°3 per 1000; 37°5 per cent. of all deaths were of 
children under five years of age. Accidents caused 5°2 per cent. of 
all deaths. Consumption caused 13°7 per cent. of all deaths, the 
proportion ‘being highest in the North Atlantic cities, 15°2 per 
cent., and lowest among the southern, whites, 8°3 per cent. 

AN experiment on the loss of ure of steam in a long steam 

ipe was lately made in the Gould and Curry mine, California, by 
it, R. G. Carlyle, engineer. The pipes used were 4in. gas os 
connected with flan es and placed in a long trough made of 12in 
by 2in. planks, and thus Sin. square inside. The space between 

pe and wood was filled up with wood. Although the pipe was 
Tsaite. in length, there was practically no difference between the 
pressure at the boiler and at the engine, and this was proved by 
several gauges and mercury columns. Mr. Carlyle des that 
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MISCELLANEA. 


Tuer Birmingham Corporation have under hand the construction 
of anew sewer some three and a-half miles long to drain the 
Sparkbrook district. 


THE annual meeting of the British Archwological Institute will 
be held this year at Lewes, from July 31st to August 6th inclusive, 
the president of the meeting being the Earl of Chichester. 

men generally do not give-any open signs of departing from their 
pad ar their places are being gradually filled up by others, 

THE number of visitors at the Fisheries Exhibition on Saturda: 
last was 20,132, making a total for last week of 78,525. The total 
number from the opening of the Exhibition has been 688,278, 


AS a practical result of the four banquets of the leading elec. 
tricians in Paris, a committee has been formed to draw up the 
articles of association for a Society of Electricians, which it is pro. 
posed to place under the patronage of M. Cochery, French Minister 
of Posts and Telegraphs, and of M. Berger. 


Since the proposal to tunnel the Straits of Messina M, A, 
Giambastiani revived the 1866 project of M. Cotteran for a 
suspension bridge, which was abandoned because of the great 
depth necessary for pier foundations, M. Giambastiani does not 
show that things have favourably changed in this respect since then, 


Ar the meeting on the 25th of June of the French Academy of 
Science, M. Tresca offered some observations on forging, in which 
he said there is elongation of the iron by percussion, and at the 
same time compression of the metal. The nature of the altera- 
tions in form resulting from this operation was also pointed out 
by the distinguished savant. 


A STEAMSHIP, the Plantaganet, built for Mr. John Bacon, of 
Liverpool, was launched from the works of Mr. William Allsup and 
Sons, of Preston, on the 6th inst. Her length is 175ft.; breadth, 
25}ft.; depth, hold, 13}ft.; dead weight capacity, 900 tons. Class 
100 A 1 Lioyd’s, and twenty years Liverpool! book. She has 
compound engin es by the same firm; cylinders, 22in. and 4lin. by 
30in. stroke, and steel boiler, which, as well as the hull, was 
ewes from the drawings and specifications of Mr. Joseph R, 

am. 


A piece of quick work in mining engineering was completed on 
Monday on the premises of the Sandwell Park Colliery Company. 
They began to bore for thick coal on the 10th January, 1881, and 
sank 420 yards within eighteen months. The new seam is 26ft. 
thick and enough to double the company’s output. The contractors 
were Messrs. Charles Sperring and Co., of West Bromwich. The 
necessary building = in course of erection embraces a pair of 
winding engines of 250-horse power, by Messrs. Coupe, together 
with eight new boilers. 


. On the 21st ult. Messrs, Murdoch and Murray, at Port Glasgow, 


there is no limit to the distance to which steam may be carried. 


twenty-eight towns o an e8 avi r 
1000 a their se te population, which is estimated at 8, 520,075 

ns in the middle of this year. The six healthiest places were 
ortsmouth, Birkenhead, Bnghton, Bristol, Norwich, and Hull. 
In London during the last week of June, 2589 births and 1432 
deaths were regi Allowing for increase of population, the 
births exceeded by 49, whereas the deaths were five below, the 
average numbers in the corresponding weeks of the last ten years. 
The annual rate of mortality from all causes, which had been equal 
—. ~_" per 1000 in the two preceding weeks, rose last 
we to 5 


THE following is from a German patent No. 20,939, for a method 
for the manufacture of artificial gutta-percha: About 50 kilos. of 
powdered gum copal and from 74 to 15 kilos. of flowers of sulphur 
are under continual agitation heated in a boiler with double the 
quantity of turpentine or with from 55 to 62 litres of petroleum to 
a temperature of 126 to 150 deg. C. till ere | dissolved. The 
mixture is then allowed to cool down to about 38 deg. C., when a 
solution of 3 kilos. of caseine is added, the latter being dissolved in 
weak ammonia with the addition of a small quantity of alcohol and 
wood spirit. The mixture is now heated for a second time to the 
same temperature until it assumes the consistency of a thin fluid. 
It is then boiled with a solution as from 15 to 25 per cent. 
of tannic acid or catechu—to which 34 kilo. of ammonia has 
been added. ter having been boiled for several hours the mass 
is allowed to cool, washed with cold water, and kneaded out in hot 
water. After this treatment it is rolled out and dried. 


In continuation of his experiments on the action of light and of 
oxygen on india-rubber tubes, Mr. Herbert McLeod writes to 
Nature :—That two pieces of caoutchouc tube, about 48 mm. long 
and 7 mm. wide, were introduced on January 23rd, 1883, into test 
tubes containing oxygen confined over mercury. One of these 
tubes was surrounded by a case of black paper, and both tubes 
were placed side by side in a north window. On June 27th the 
tubes were examined ; in that exposed to light about 17 cc. of 
oxygen—about three-quarters of the gas the test tube at first con- 
tained—had been absorbed, and the india-rubber had b 


hed a steel screw steamer, the Hart Fell, built to class twenty 
‘amg in red in the Liverpool book. Her dimensions are :—139ft. 
ong between mdiculars, 21ft. 6in. breadth moulded, and 
10ft. 3in. depth of hold, The engines, which, like the hull, have 
been built under the superintendence of Messrs. W. R. M 
and J. Carlton Still, of Liverpool, are of the compound inv 
type, = and S34in. in 
iameter respectively, with a stroke of 27in. Steam is supplied 
a steel boiler working at a pressure of 801b. ad 


A VERTICAL boiler exploded on the 11th April last at Bonnymuir 
Foundry, Bonnybridge. The Board of Trade report on this by Mr. 
P. Samson shows that the fracture commenced along the 
circumferential seam at the bottom of the boiler, where the rivets 
were placed so close together that the plate was almost cut off by 
the rivet holes, The report also draws attention to the necessity for 
— the area of the safety valve equal to the length of the 
lever divided by the distance from fulcrum to valve, so that the 
pressure per ager inch equals the weight on the end of the lever. 
The report, like others of this branch of the Board of Trade, is 
accompanied by a sheet of drawings so large that it reminds one of 
the man who wanted a full-size map of the world. 


Messrs. Wa. Jessop AND Sons, Limited, Brightside Steelworks, 
have made a remarkable casting in the form of a stern frame 
for a new steamer being built at Messrs, Earle’s Shipbuilding 
Company, Limited, Hull, for Messrs. Thos. Wilson, Sons, and Co., 
of thesame place. Its total length was 32ft., and along the bottom 
or scarp part 14ft.; it weighed nearly eight tons. It took 312 pots 
to cast it, and the operation was accomplished in 124 minutes. 
On the 3rd inst. it was tested in the presence of the Board of Trade 
and Lloyds’ surveyors, along with Messrs. Wilsons’ engineers. The 
principal test required was to let it fall from the ndicular on 
to the flat on a road. Having stood this and the other tests 
satisfactorily, it was despatched to Hull on the 4th. This is a new 
and important speciality in steel castings for ship purposes. 

Art the Barnsley police-court on the 5th inst., the Corporation 
of Barnsley sued Joseph Senior, of Tyers-hill, Darfield, to recover 
£33 15s. damages caused to Dodworth-road, Barnsley, by the 
defendant’s traction engines. The Borough Surveyor stated that 
the repair of the road was £139 17s. 5d. beyond an average cost in 


altered, so that on pressing the tubes between the fingers super- 

ficial cracks were produced. In the other test tube no appreciable 

diminution of gas had taken place, and the caoutchouc was un- 

changed, thus fully confirming the results of the former experi- 

ments. We may therefore conclude that caoutchouc alters under 

the combined influence of light and oxygen, but that neither alone 
uces any effect.” 


A NEW for working lead fume into litharge and red lead 
has been described in the “Journal” of the Society of Chemical 
Industry. The fumes evolved from the working of galena contain 
lead sulphate, sulphite and oxide, arsenic and antimony, also lead 
sulphide, and when zinc ores are present zinc oxide. The lead 
fume is mixed with sodium carbonate or hydroxide, and roasted. 
The roasted product is then washed, whereby sodium sulphate and 

Iphite and sodi pounds containing arsenic and antimony are 
separated. The lead ——> are converted into lead oxide by 
this treatment. The lead fume may be boiled also with a solution 
of sodium carbonate or hydroxide, lead carbonate and hydroxide 
being formed, whilst arsenic and antimony are dissolved. The 
washed precipitate is then roasted. In the presence of zinc 
compounds they are removed by boiling with sulphuric acid. If 
lead sulphide be present, it is necessary to boil first with a solution 
of calcium hypochlorite. Sodium sulphate is recovered from the 
liquors after separating arsenic and antimony. 


AT a meeting of the Royal Society of Edinburgh on the 18th 
ult. Professor Tait communicated the results of his recent 
measurements of the compressibility of water. The water was 
compressed in a tube silvered inside and dipping with its lower and 
= end in a trough of mercury. The whole was placed inside 
the hydraulic press, and exposed to pressures of 1, 2, by and 3 tons 
weight per square inch, the pe of the water being 
measured wy the height of ascent of the mercury, which was given 
at once by the lower limit of the silver film. For water, both fresh 
and salt, the compressibility was found to diminish with increase 
of pressure, diminishing at much the same rate in both cases, 
although to begin with the fresh water was more compressible than 
the sea water in the ratio of about 72: 67. The results obtained 
for the fresh water could be very accurately represented by the 
formula c=‘0072 (1-043 p), where c is the true compressibility 
per ton at pressure p tons weight per square inch. The mean 
temperature of the water was 12 deg. C. At the same temperature 
alcohol of density 83 showed a much greater compressibility 
(01202 for 1 ton weight per square inch), which also diminished 


with increase of 1 ing th ibili 
being the average compressibility 


of traction engines being used upon it. The damage 
was follows Society, £83 1s. 6d.; P.and 
G. Senior, £10 12s. 7d.; C. Lockwood, £12 8s.; and the defendant 
£33 15s. 4d., the apportionment being according to the journeys 
made. In cross-examination it appeared that def t’s engine 
with the load on it coming down the road would sometimes make 
a total weight of 294 tons. One witness said the damage to the 
road was not caused by traction engines, but a Se Corporation’s 
men “‘ pottering about” the water-pipes. The bench gave a verdict 
for the fall amount claimed, with costs. 


AT a recent meeting of the Paris Academy of Sciences Mr. J. B. 
Dumas called attention to the substitution, at M. Appert’s glass- 
works, Paris, of a pressure fan for the blowing into hollow glass 
ware, that was formerly effected by the mouth of the glass-blower. 
The new system has been preach: Fw carried out on a large scale 
by M. Appert, whose drawings and photographs have been referred 
to the committee on unhealthy trades. The molten glass is kept 
under pressure in reservoirs, whence it flows in channels to each 
glass-worker—no longer glass-blower. The latter has within easy 
reach, and capable of being handled with the greatest facility, a 
pipe which affords him the necessary quantity of air at the 
required ure for blowing out the globe, bottle, or other 
object. The “Journal” of the Society of Arts says the germ of 
this useful invention is due to a workmen of the famous t 
Glass-works, who, by means of a rude air pump, blew out his 
glass without using the mouth. He was awarded with a prize by 
the Academy forty years ago. 


THE Metropolitan Board is petitioning to be heard against all 
Electric Lighting Provisional er Bills having reference to the 
—— The House of Commons having decided, contrary to 
the advice of the President of the Board of e, that the hybrid 
Committee, to which the Confirming Bills are referred, should 
be empowered to hear parties against the Bills irrespective of their 
locus standi, the Metropolitan Board is thus enabled to come 
forwari and oppose the Provisional Orders, notwithstanding, 
these have been already settled as between the vestries, the 
electric lighting companies, and the Board of Trade. The vestries 
and District Boards of the metropolis are the local authorities 
specified in the Act of last year, and the Metropolitan Board 
only comes in as connected with the raising of loans. The con- 
duct of the Board is felt the vestries as an invasion of their 
rights. The Metropolitan rd has no Se over 
electric lighting. e avowed object of the Metropolitan Board 


is to prevent the creation of a monopoly like that of the gas 
interest. But for this the vestries assert that help is not 
necessary, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 


and bearing a 1d. postage stamp, in order that 
by us may be forwarded to their destination. 
be taken of communications which do not comply 
with these instructions. 
*,* We cannot undertake to return deensings or manuscripts; we 


must therefore request correspondents to keep % 

*,* All letters intended for insertion in THE Teens, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
commun 

Inventor.—By the French law a French patent must be applied for prior to 
the filing of the complete i ion in England. We do not think you 
have any remedy for the loches of your patent agent. 

Enquiry.—(1) Deep-sea soundings are taken with piano wire run off a roller. 
(2) Horizontal distances are measured with a patent or other log; an instru- 
ment with a 1 screw attached to it making a certain number of revolutions 
per mile, which is recorded on a dial, (8) We have vubli working 
drawings of dock gates which will supply the information you want. 


HYDRAULIC MACHINES FOR PRESSING ZINC WIRE. 
(To the Bditor of The Bngineer.) 
Sm,—Can any of gee eundems favour me with the names of makers of 
pressing zinc wire? H. 0. 
London, July 5th. 


BLUM’S PATENT.’ 

(To the Bditor of The 

Sin,—We observe in issue of the 6th inst., p. 21, that you describe 

a patent of Mr. Blum, No. 5294, as ‘‘ Not proceeded with.” t 


was duly sealed and specified, and the er note attached in your 
Abstract of Specifica to put him and us in a false posi 
tion. If you could insert a ao - next issue we 
should be Ne 


66, July 7th. 


Tar Ena newsagent in town or country 
‘HE INRER can 
from the office on the following terms (paid in advance) :— 
Yearly (including two double numbers) .. .. .. £1 98. Od. 


credit occur, an extra charge of two shill and sixpence per annum will 


Cloth cases for binding Tux Exoinerr Volume, price 2s. 6d. each. 
A complete set of Tax Enorneer can be had on application. 


Foreign Subseri; for Thin Paper Copies will, until further notice, be 
received at the rates given below :—. 
at the published rates will receive Tuk ENGINEER wole and post-free. 

sent by P must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 

Remittance by Post-office order. — Australia, Brazil, British 
Columbia, British Guiana, Canada, — of od" 

France, Gomes, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew wick, Newfoundland, New South Wales, New Zealand, 
itzerland. United States, 


Portugal, Roumania, Swi’ . Tasmania, Turkey, 
West Coast of Africa, West Indies, Cyprus, China, Japan, 
India, £2 0s. 6d. bie 5 


by Bill in London. — A Buenos Ayres and Algeria, 
£1 16s. Borneo ond ba 6d.” Manilin 
on, Ja 
Mauritius, Sandwich ales, £3 56." 


in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
‘All are taben subtest to thie condition. 

ts cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 


Letters relating to Advertisements and the Publish Department of the 
are to be addressed to the Publisher, Pym fo ty 
letters to be addressed to the Bditor of Tux Ewaineer, 163, Strand. 
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A SECOND SUEZ CANAL, 


In Tue Enatneer for September 29th 1882, we advocated 
the construction of a second Suez Canal, pointing out the 
nature of the demand which existed for one, and glancing 
at its value as a speculation. The concluding words of our 
article ran—“ However audacious the idea of constructing 
such a canal may appear at first sight, it will be found to 
be well worth that careful examination which we trust it 
will receive from our readers.” We are now in a position 
to add that the scheme has received careful consideration, 
and with satisfactory results, It has long been known 
that the Suez Canal is inadequate to supply the demands 
made upon it as the great waterway between Western 
Europe and the East, and shipowners complain, not 
only of the delay of sending their vessels through the 
canal, but also of the heavy toll, 10 francs a ton, anda 
poll tax on passengers. de Lesseps, however, would 
not hear of the construction of a second canal, claiming that 
his company had obtained a concession which gave it until 
well into the next century, what is virtually a monopoly 
of the construction of ship canals in Egypt. Pressure was 

ut on him, however, and then he consented to widen and 

eepen the existing canal; but this scheme gave very little 
satisfaction—it is not enough. For some time back 
have been in 8s concerning which but 
little has been heard. 
Gladstone was able to make an authoritative statement, 
from which we learn that the construction of a second 
canal is to be _ forthwith, the necessary funds being 
supplied by the English Government at 3} per cent. per 
annum, the sum to be advanced being £8,000,000. 


Mr. Childers on Wednesday laid on the table of the House 
a paper containing the headsof a provisional agreement made 
between Mr. Rivers Wilson and M. de Lesseps, from which 


it appears that the existing Suez Canal Company is to con- 


however, Mr. | regard 


struct a new canal as far as possible parallel to the present 
canal, of width and depth sufficient to meet the require- 
ments of maritime construction settled in agreement with 
the mr og directors, The second canal to be completed, 
if possible, by the end of 1888, Not only is there to be a 
second canal, The tariff is to be reduced from 1st Janu- 
ary, 1884, ships in ballast to pay 24f. per ton less than 
ships with ca After the profits—interest and 
dividend—have n distributed at the rate of 21 per 
cent., half the pilotage dues to be remitted from the follow- 
ing lst January. After the profits as above are 23 per cent., 
the rest of the pilotage dues to be similarly remitted. After 
the profits as above are 25 per cent., the transit dues of 10f. 
per ton to be reduced by 50 centimes to 9f. 50 centimes. 
After the profits as above are 274 per cent., a further 
50 centimes to be taken off. After the profits as above are 
30 per cent., a further 50 centimes to taken off. For 
every additional 3 per cent. distributed profits, 50 centimes 
to be taken off to a minimum of 5f. per ton. No two 
reductions of pilotage or transit dues are, however, to take 
place in the same year ; and on the other hand, if the dis- 
tributed profits should fall off, an increase of transit dues 
to take place according to the same scale; but no two 
increases to take place in one year. On the first occasion 
of a vacancy, one of the English directors to be nominated 
by the president for election as vice-president, and there- 
ter one of the English directors to be always a vice- 
resident. The English director now acting as hon. mem- 
r of the committee of direction to become a re 
member when vacancies permit, and thereafter one of the 
English members to be always a member of the committee. 
Two of the English directors to be always members of the 
Commission des Finances. An English officer, selected by 
her Majesty’s Government, to be gma by the board 
“Inspecteur de la Navigation.” His functions to be deter- 
mined in agreement with the English directors. The 
ey to engage in future a fair proportion of English 
ilots. 


There are other conditions with which we need not trouble 
ourselves, as they refer to financial arrangements. To a 
certain point all the conditions and stipulations appear to be 
satisfactory; but English shipowners hold, and we think 
properly hold, that the rates are too high under the new 
tariffs. It will be seen that the — incurs little or no 
risk, and is put to little or no trouble. No financial 
expenses will be piled up, nor is there any promotion 
money to be paid. The English Government finds 
the uisite funds in the first instance; and repay- 
ment by a sinking fund in fifty years, and 3} per 
cent. interest cannot be regarded as exorbitant. Why 
under the circumstances the company should be permitted 
to make a profit of 25 per cent. we cannot see. If the 
maximum profit was fixed at 10 cent.,a £100 share 
would be worth at least £220. It may be said that to 
limit profits would be to interfere with the right of the 
company to sell in the dearest market. If the company 
found the money and secured no privileges, this 
argument might be true; but the company does not 

the money, receives important concessions, and 
will enjoy special privileges, and ‘no legitimate right 
would be infrin if our Government stipulated 
for a substantial reduction in the tariffs. Indeed, it is not 
easy to see what good purpose the Suez Canal Company 
serves in the matter. We are as competent to supply 
engineers as to supply the money. The company will get 


“ | all the benefits, and this appears to be hard on British trade 


We presume that it was deemed best to avoid political 
trouble to suffer M. de Lesseps to take a hand in the work, 
but it is quite ible that we are going to pay a great 
deal too much for peace and quietness. It may be said 
that the company never can make 25 per cent. If this be 
so, then the proposed reduction of tariffs is simply nonsense, 
and all the reduction stipulations we have quoted ought to 
be struck out. When the vote for the £8,000,000 comes to 
be taken, we trust that a means will be found of providing 
for the interests of those most concerned—British traders. 
The Suez Canal Company is entitled to fair play, but not, 
so far as we can see, to unparalleled favours. 


THE CHANNEL TUNNEL, 


Born the Channel Tunnel Bills have met their fate. 
Nothing more will be heard of them this year.. The joint 
committee of Lords and Commons has terminated its 
labours with a result which is only satisfactory in an in- 
direct sense. In other words, after an elaborate and pro- 
tracted inquiry, the Committee has come to no conclusion 
whatever as a Committee. Its members are in the position 
of a jury which cannot pronounce a verdict. A very lame 
and impotent conclusion, no doubt. The members of the 
Committee are ten in number; and no fewer than -six 
reports have been pre by them. The Committee met on 
Tuesday to settle which of the six should be adopted. One 
of the reports—that by Lord Lansdowne—is in favour of 
the project ; the other five are all o to it. This is 
so far satisfactory; but unfortunately no two of the five 
antagonistic reports as to the grounds of opposition. 
The Committee divided on Lord Lansdowne’s report, 
which was rejected by six to four. The minority consisted 
of Lord Lansdowne, Mr. Baxter, Lord Aberdare, and Mr. 
Peel ; and the majority of Lord Devon, Lord Camperdown, 
Lord gg ne Sir M. Lopes, Sir H. Vivian, and Mr. 
Harcourt. The Committee then proceeded to consider the 
remaining reports, but they found it impossible to agree 
with any one of them to the extent necessary to secure its 
Those to the tunnel quite sympathised 
with those who voted against it, but they could not agree 
on a common ground of opposition. What one man 
ed as quite a sufficient reason why the tunnel should 
not be constructed, was as foolishness in the eyes of another. 
It was once said of a well-known judge that his judgments 
were always right, but that his reasons for them were 
invariably wrong. Each member of the Committee thought 
like this of his fellow. One man, it seems, was opposed to 
the construction of the tunnel on mili grounds, while 
another did not like it because it would interfere with our 


commercial position ; each was glad that the other cupered 
the tunnel ; each ‘woe satisfied that the reason why he 


| 


opposed it was erroneous, Theoutside public may or may not 
laugh at the Committee, but they will be glad that the 
tunnel is not to be made in the immediate future. 

The action of the Committee may be taken as setting 
forth the views of the English naiion. The idea of con- 
structing such a tunnel has caused an uneasy feeling, the 
true nature of which it is not — easy to define. 
The national instincts are against it. It is quite possible 
that no two of those who are op to it may be quite 
agreed on the soundness of the arguments which they 
can urge or have heard urged against it. They are, how- 
ever, none the less satistied that it ought not to be made. 
In point of fact, such a tunnel must be a national work ; 
and its construction involves enormous issues. Whether the 
idea that an invasion through it is possible, is or is not 
well founded, is now quite a secondary consideration. 
What any Government, present or future, will have to 
deal with is not the reality, but the idea; it matters 
nothing at all whether the danger exists or not. So long 
as the people of this country think that it exists, so long 
will Governments be compelled to act as if it did exist; 
and this fact would unquestionably entail an enormous 
outlay on permanent forts and a standing army in little. 
The national instincts would force Government to effect 
an insurance, so to speak, on England; and the premium 
would be very high. We spend a colossal sum on our Navy 
every year ; one-half that would suffice, or even less, if we did 
not dread invasion. We have constructed, at the outlay 
of millions, magnificent forts near every port which is 
likely to be attacked by an enemy; and these have 
all m called into existence, not because we have 
been attacked, but because we fear that we may be 
attacked. So long as it is deemed necessary that the 
Thames or the Mersey should be provided with defensive 
works, so long will it be held that the Channel Tunnel 
must be defended; only, as we should be much more 
vulnerable through the tunnel than by the Mersey or the 
Thames, the protective works must be much more com- 
plete, satisfactory, and =e As we have said, the 
apprehension may be quite less. No attempt worth the 
name at invading these islands has been made during the 
present century, and if we reject the ridiculous enterpri 
of the French on the coast of Ireland, nothing has 
done since the Spanish Armada put to sea, But we do 
not for this reason relax our precautions. We dare not. 
So when the tunnel is made and doubled—as the 
Suez Canal will be—and doubled again until the 
influence of the “ silver streak” is wholly obliterated, we 
shall find ourselves saddled with an enormous expenditure 
on naval defences. It is surely remarkable that intelligent 
politicians should entirely fail to see that what the British 
Government will have to provide for is not invasion, but 
the fear of invasion ; and to roa a talk the public of 
Great Britain out of this fear is like trying to stop the 
tide with a pitchfork. It is perfectly ible; it exists 
now and it will always exist. The notion that the public 
apprehension can be allayed by promises that precautions 
will be taken for the speedy destruction of the tunnel, is 
simply fatuous. The placing of a large quantity of 
dynamite or gunpowder in such a place that it can 
be exploded at a minute’s notice by pressing a button, 
and thus ruin the tunnel, is a favourite device. The 
author of this scheme totally fails to see that it would, if 
carried out, be fatal to the success of the tunnel. The 
public will not have too much confidence to begin with in 
the safety of a hole bored for twenty miles under the sea. 
Let the travelling public be assured, in addition, that the 
pressing of a button by malice or design would — them 
all to a cruel death, and how many persons would avail 
themselves of the tunnel as a means of transit? Let it be 
announced that there is a quantity of dynamite stored 
under the Metropolitan District Railway, near St. James's 
Park, and that it is stored under such conditions that 
whether it does or does not explode depends on the abso- 


lute purity of the material, and the care taken of it by two 


men, and how many ee will the Metropolitan 
District Railway have? Whether the Channel Tunnel will 
or will not be made we cannot pretend to say; but we can 
say that no dynamite or other explosive will ever be stored 
near it to blow it in. 
It is, we think, to be regretted that the Committee has 
not come to some definite conclusion. It is not flattering 
to the majority that they were unable to hit on some 
modus vivendi, some way of reconciling their differences 
and pronouncing a definite verdict. However, it is some- 
thing to know that nothing more can be done in the way 
of making a Channel Tunnel in 1883; and meanwhile 
the nation will have time for reflection. It will be enabled 
to see more clearly than it does now that there is no 
universal demand for a Channel Tunnel; that there is a very 
difference of opinion a those best qualified to 
judge concerning its commercial value to this country, 
and that the desire to make it is really based on nothing 
more than a keen desire to make money, without 
the smallest consideration for the consequences. In fact 
the whole scheme has been got up from beginning 
to end as a commercial speculation, out of which money is 
to be made by all concerned—except the shareholders ; and 
so far as we have seen no attempt has been made to prove 
that these can make a half, y out of it. Sir Edward Wat- 
kin’s wild estimates of traffic may of course be entirely dis- 
regarded. Sir John Hawkshaw is the only one who has 
thought it worth while to show that the tunnel can be ven- 
tilated, if made, sufficiently to allow afew trainsto berun each 
way intheday. If the country at large wants the tunnel it 
will be made if practicable; but so long as it does not, 
ulators should be warned that there are yet left some 
ings which they must not touch, and among these are 
our national defences, 


THE LOCKERBIE ACCIDENT. 

How far a railway company is liable to pay compensation, 
when an accident occurs as a result of neglect of precau- 
tions which ought to be taken to secure the safety of 
passengers, is a point usually settled in a court of justice ; 
a great deal turning on the value of the precautions said 
to have been neglected, When, moreover, we find the 
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officials of the Board of Trade condemning a company after 
taking evidence, it would seem that little more is to be 
said. It that the London and North-Western 
Railway Company is just in this i t, for Major 
Marindin has condemned the action of that company in 
almost as strong terms as are consistent with official 
dignity. On the 14th of May a disastrous collision 
occurred at Lockerbie Station on the Caledonian Railway. 
Major Marindin investigated the circumstances, but 
although his report was completed on the 31st May, it has 
only been made public within the last few da: The 
circumstances er which the accident took were 
very simple. Lockerbie is a junction, and on the day 
named a train from Stranraer ran into it at 8.40 p.m. 
Without going into minute details which we could not 
make clear without a diagram, it must suffice to say that, 
instead of keeping the Stranraer train on a road to itself, as 
is usually done, and as was intended to be done at Lockerbie, 
a practice had grown up of permitting the Stranraer train 
to run along the wrong line from the loop points to the 
branch. It waited on the down line for the arrival of the 
main line train, when the through carriages were drawn 
ahead through a cross over and backed on to the 
main line train. This was in itself a dangerous practice, 
and as such is condemned by Major Marindin ; but worse 
than this, it entailed the systematic neglect of signals on 
the part of the driver. The signals and points were so 
in the of the permanent si accordingly. 
he was signalled through by hand. On the night in 
question, he, in the usual way, neglected the signals, 
without making himself certain that the line was clear, 
and he ran into a goods train on the down line. He was 
moving slowly, and saw the goods train about sixty yards 
ahead of him. He did what he could tostop, with the result 
that the collision wasonly slight. The corner of the buffer 
beam, and one buffer of his engine, were destroyed, and that 
was all ; but unfortunately a wagon was knocked off the 
down line and fouled the up line, and this at a moment 
when the up Scotch mail was close to Lockerbie. This 
train could not be stopped in time, and ran into the 
wagon. The mail train was drawn by two ines, and 
consisted of a luggage van, a brake van, a third-class 
carriage, two saloon sleeping coaches, a composite sleeping 
carriage, a composite , a brake van, three more 
composite carriages, a third-class carriage, and a brake 
van, or fourteen vehicles in all, exclusive of the engines 
and tenders. This train seems to have been but 350 
yards away when the up line was fouled. The leading 
engine was thrown off the rails and tore up the platform, 
but rolled out of the way. The train engine also left the 
rails, but ran along the sleepers nearly 200 yards ; owing 
to this, and the great strength of the vehicles, there was no 
telescoping, but the sides were ri out of the vehicles 
as they passed the goods train. e driver and fireman 
of the leading engine were killed on the spot. Four 
ngers were killed, eight injured seriously, and 
m slightly, while thirty others sent in claims to the 
company. 
It is evident that the original cause of the accident 
must be sought in the system of working the Stranraer 
train. If it had been properly worked it would not have 
run into the goods train, and it appears that the system 
was entirely irregular, and had been adopted by the 
station master on his own ibility, and without 
acquainting those in authority over him. The circum- 
stance came to the knowledge of an inspector, but he seems 
to have contented himself by saying that the practice 
was wrong, taking no decided steps to put an end to it. 
But it is also clear that if the driver of the Stranraer 
train had been provided with sufficient brake power he 
would not have run into the goods train. George Easton, 
the driver, after detailing the particulars, said, “I did not 
get any white lamp signal from the signalman. When I 
shut off steam at the home signal, I put the blower on to 
blow the smoke off, and then I went to the corner of the 
cab for my ticket, and then I leaned over the side to 
where the pointsman was to give him the ticket. I then 
saw him showing me a red light. I shouted ‘woa!’ to my 
mate, and reversed my engine at once. My mate got the 
brake on. I think we god the speed to four or 
five miles an hour, when I struck the goods train.” It 
seems that when he saw the red lamp he was no less than 
121 yards from the point where he struck the res 
train. Major Marindin states that his train was probably 
running far slower than twenty miles an hour at the time, 
as he was going to draw up at the platform ; but assuming 
that it was twenty miles an hour, he would require 
12°5 seconds to travel the 121 yards. If he had succeeded 
in stopping in close proximity to the goods train he would 
have required 25 seconds to run the distance. His train 
consisted of engine and tender, brake van, two fish trucks, 
one sleeping and two ordinary composite carriages, and 
one third-class carriage with a brake compartment. Such 
a train running at twenty miles an hour could have been 
stopped by a Westinghouse brake in about 6 seconds, and, 
of course, long before it reached the goods train. 

Turning now to the mail, we find that before the 
collision occurred, a boy named Ross, in the signal cabin 
—s the pointsman, the instant he saw the line fouled, 
threw the home signal to danger. He thought the mail 
was then 100 yards beyond it. There is no doubt that the 
driver of the pilot engine saw it, and reversed his engine. 
It seems that the mail was we about 300 yards off ; “i was 
running ata t —perhaps nearer sixty miles an 
hour t fifty, ab apeit: stated in Major Marindin’s 
report. At sixty miles an hour it would travel 300 yards 
in a little over ten seconds. If the train had been fitted 
throughout with the Westinghouse brake, two seconds 
would have put it on throughout the train, leaving eight 
in which it would operate to check the velocity of the 
train. But the moment the brake came into action the 
speed would be reduced, and the time available would be 
— If the train was running at but fifty miles an 

our, and the brake had been applied 900ft. from the 
fouled point, it is possible that there might have been no 
collision at all ; but without going so far as this, the fact 


remains that the velocity of the train would have been 
ene so much that very little damage might have been 
one. 

But the train had no continuous brake. The leading 
engine had only the onions hand brake ; and the train 
engine was fitted with the Westinghouse brake, because it 
was a Caledonian engine. The Caledonian Railway Com- 
pany has adopted the Westinghouse brake, and is a 
throughout its rolling stock. The train, however, was the 
property of the London and North-Western Company, 
and was fitted with Clark and Webb’s notorious emer- 

brake, which has perhaps more accidents to answer 
or than all the other railway brakes in the world put 
together. This was fitted to the second, third, and fourth 
vehicles of the train, and the driver could apply it to about 
22 tons of rolling stock, by pulling a cord. At the further 
end of the train another section was made up, to which 
the chain brake could be applied by the rear guard. In 
all, much less than half the weight was braked. The lead- 
ing driver, having no continuous brake under his control, 
was completely powerless, The driver of the train engine 
seems to have known nothing of the obstruction until he 
felt the leading engine reversed, when he also shut off 
steam and reversed. Major Marindin says: “ Asa matter 
of fact, he applied neither brake, having barely time to 
shut off steam and reverse his engine; but he was not in 
such a position as the driver of the leading engine to 
see the home signal thrown up to danger; and it is more 
than probable that if this poor fellow, who was killed, had 
had at his command a quickly acting continuous brake 
throughout the whole train, he might have done much 
to reduce the s before the collision took place.” 
It is not remarkable that the train engineman did not apply 
abrake. The three operations of reversing, then putting the 
Westinghouse brake on his engine, and hauling at the cord 
of the chain brake would take time, and he no time to 
take. How different the case would have been if he had only 
to drop his hand on a tap, and almost as quickly as the eye 
can wink have every wheel in his train all but skidding. 
Whether steam was turned off or not would be a secondary 
matter, for it is well known that the pull of a locomotive 
makes very little difference indeed in the distance which 
a train will run ; and this is one of the great features of 
the Westinghouse brake, that in case of emergency, the 
act of a moment will suffice to apply it, and no thought 
need be given to it; no adjustment, or consideration or 
hard pulling is required ; all that need be done can be 
done on the —_ of the moment, instinctively, almost in- 
voluntarily. However, as we have said, the train was not 
fitted with the Westinghouse brake, and this is what Major 
Marindin in his official ity has written on the sub- 
ject :—“It is not the men practice to fit tender engines so 
that, when two are attached in front of a train, the driver of 
the leading engine shall have command over the continuous 
brake; but as this driver is the one who has the best 
chance of seeing a sudden danger, where every second of 
time may be of incalculable importance, it is manifest that 
he is the one who ought to have the power of applying at 
once whatever brake the train may be fitted with; and 
seeing that a few additional feet of brake piping on each 
engine is all that would be necessary to effect this desirable 
improvement, I trust that no time will be lost in so fitting 
all engines. In this particular instance, however, there are 
other points to be considered. The Caledonian Railway 
Company have adopted the Westinghouse continuous 
brake, and are rapidly bringing it into use all over their 
system; but as the London a | North-Western Railway 
Company do not approve of this particular form of brake, 
the absurd anomaly presents itself of the most important 
trains u a railway which has —— a con- 
tinuous e being run without this e throughout 
the train, because another railway in connection with it 
belongs to a company which have not yet adopted any 
continuous brake fulfilling the requirements of the Board 
of Trade, and are now experimenting with a third form of 
brake. If the two west coast companies cannot agree upon 
the same continuous brake, it is not too much to ask that 
the whole of the stock composing these important through 
trains should be so fitted that the passengers may have the 
protection of an efficient continuous e, no matter 
which company’s engines are attached.” 

It is some small satisfaction to know that the chain brake, 
which Mr. Moon, the chairman of the London and North- 
Western Railway, some time since publicly stated to be the 
best brake in use, has been at last condemned by himself 
and Mr. Webb. The latter gentleman is now in search 
of a good brake. There is a story told of a man 
who, coming to London for the first time, was{told that the 
streets were paved with gold. He had scarcely passed 
——- Temple Bar when he found a guinea, but he 
would not stoop to pick it up, remarking that while gold 
paving stones were to be had a little further on it was not 
worth while to pick up a single sovereign. We commend 
the story to the directors of the London and North-Western 
Railway. They would act more prudently in picking up 
the guinea y to their hand than in hunting for a chi- 


merical golden paving stone in the shape of the perfect | * 


brake of which Mr. Webb dreams. Whatever is done in 
the matter ought at all events to be done quickly—that is 
to say, before any more passengers are killed. 


THE BEHAVIOUR OF THE NITROGEN OF COAL DURING 
DESTRUCTIVE DISTILLATION, 

WHEN coal is submitted to destructive distillation in close 
vessels ammonia gas and other products are evolved. Roscoe 
writes that “coal contains about 2 per cent. of nitrogen, which, 
when coal is heated in close vessels, mostly comes off in combi- 
nation with the hydrogen of the coal as ammonia.” This quos- 
tion has been inquired into Mr. William Foster, M.A., 
Lecturer on Chemistry at the Middlesex Hospital, and a paper 
has been published by him on his results in a recent number of 
the “Journal” of the Chemical Society. He finds that only a 
small portion of the whole quantity of nitrogen is obtained as 
ammonia. Some nitrogen appears as cyanogen; some is pre- 
sumably present in the coal-gas in the elementary condition, 
while a considerable portion remains behind in the coke. 
One particular sample of Durham coal was employed jn 


the experiments—a kind in favour with certain metropolitan 
gas oae'e who are fairly well acquainted with its ammonia- 
produ: capabilities. In this coal nitrogen, amounting to 
1°73 per cent., was found, to be t, and of volatile 
matter 25°54 per cent., and of fe 74°46 per cent. In 
estimating the total nitrogen in the coal three methods were 
employed: (1) By heating with excess of soda lime; (2) b 
heating with excess of copper oxide in an atmosphere of carbonic 
anhydride; and (3) by heating with an excess of copper oxide in 
vacuo. By the first and last processes numbers varying from 
1°696 to 1°763 percent. were obtained. To estimate the amount 
of nitrogen which is evolved as ammonia during destructive 
distillation, the coal gas distillation was carried 
on on a small scale, and the gas evolved was well washed with 
hydrochloric acid; the chloride was carefully collected and 
turned into the platinum salt and weighed. The per- 
centage of nitrogen was found to be 0251, or one-quarter of a 
~ cent., so that only a small portion goes away in the gas, 
'o estimate the amount of nitrogen which is evolved as cyanogen 
during destructive distillation, the after it has been washed 
with acid, was passed through a glass tube containing slacked 
lime at a high temperature, and the ammonia thus formed was 
collected and determined as before. Thus, 0°027 per cent. of 
ammonia was obtained. Then there remains to estimate the 
amount of nitrogen which is present in the coke, and 
which forms by far the largest part. The coke was ground to a 
fine powder in an agate mortar and treated (1) by the soda-lime 
process, and (2) by the copper-oxide process in vacuo, and numbers 
varying from 1'165 to 1°099 per cent. were obtained. Having 
to the coal, the mean of the results of the soda-lime 
cess is 1°696, and with copper oxide in vacuo the mean is 1768, 
He takes 1°780 as the percentage of nitrogen in the coal. The 
experiments on the coke with soda-lime furnish a mean of 1°165, 
and with copper oxide in vacuo a mean of 1°099 ; he takes 1°182 
as the nitrogen percentage of the coke, The relations of the 
percentages on 100 parts of nitrogen is presented more intellj- 


gently in the following way :— 
Nitrogen of coalevolved asammonia .. .. .. .. .. 
al 
Nitrogen of coal remaining behind in the coke .. .. .. 4868 
100°00 


No experiments were made on the amount of nitrogen retained 
by the tar. It is supposed to be very small in amount. As 
regards the period of maximum yield of ammonia, during the 
destructive distillation of coal it appears that the coal gas is 
richest in ammonia during the middie of the period and poorest 
towards the close. In fact the poverty of coal gas—so far as 
ammonia is concerned—at the close of distillation 
is very marked. 
THE PRESIDENCY OF THE ROYAL SOCIETY. 

Tue election of President of the Royal Society, which in the 
ordinary course of things would have taken place in November, 
came before a special meeting of the Council which was called 
last week, and the vacancy caused by the death of Mr. Spottis- 
woode was filled up by the calling Mr. Huxley to the vacant chair. 
The name of Professor Owen had been mentioned, but owing to 
the advanced age of that gentleman, another leader in the 
scientific world was chosen. Sir John Lubbock was also 
mentioned in influential scientific quarters for the presidency ; 
and the claims of ee ere Professor Huxley were 
also discussed. The choice of the Council will we feel sure be 
hailed with very lively satisfaction both by the scientific and 
the general public. His marked eminence in his own line as a 
physiologist is beyond dispute, and the services that he has 
rendered as the militant expounder of new truth amply entitle 
him to this high recognition. To England sped belongs 
the development of the views of evolution, and no one has more 
clearly and more popularly given expression to the new doctrine 
than the new president. One may say of Mr. Huxley, more- 
over, what is not true of every man of genius, that whatever 
line of life he might have chosen he was sure to have dis- 
tinguished himself in it, so great is his general capability, so 
distinct is he in vision and judgment, and so ready in his 
aptitude for divers subjects. And the President of the Royal 
Society should also be a good man of business. This, too, is 
among Mr. Huxley’s qualifications, and the affairs of the 
Society, already well known to him as secretary, will not 
suffer in the hands of a man whose strong practical 
common sense and the knowledge of men and the world 
are not among the least conspicuous of his claims, Although 
Mr. Huxley is a master in his own special subjects, and 
in more than his special subjects, his name is not as yet asso- 
ciated with any of the great discoveries or large generalisations 
which make an era in the development of any one science or in 
general knowledge. There is not, so far as we are aware, any 
great doctrine of which he can claim the origination—any 
latent law which he has brought to light. But Mr. Huxley more 
perfectly, pernere than any of his scientific contemporaries, 
embodies general scientific tendencies of the age, especially 
in relation to those controversies in which science becomes phi 
sophy. He has been the expositor of Hume ani. Berkeley, as 
well as of Darwin. The perfect form which Mr. Huxley is 
capable of giving to his writings assigns him a place as a man 
of letters, scarcely inferior to that which he —— in science 
and philosophy. His election as President of the Royal Society 
is remarkable as recognising the claims of science, unaided by 
the adventitious recommendations of rank and wealth, to the 


REALISED PRICE OF IRON. 


Tue return under the sliding scale of the price of pig iron 
during the past quarter shows that a good number of the old con- 
tracts for pig at prices considerably above those of the market 
rate have passed away. The price as returned to the ironmasters 
of Cleveland and Durham is for the past three months a frac- 
tion over £2 0s. 1d. per ton—the rate for the previous quarter 
being £2 2s. Ojd. It is evident that the profits of the iron- 
masters must have been reduced, but they are now to have some 
compensation. The ascertainment will give a reduction in the 
rate of wages of both the ironminers and of some of the workers 
at the blast furnaces, and there will also be a reduction in the 
rates of the carriage of minerals for the manufacture of crude 
iron. The owners of blast furnaces and of mines will benefit con- 
siderable, but the loss to the workmen will be slight so far as the 
individuals are concerned. Hence the employers will be better 
able to produce at the lower prices that are current in the 
market, The realised price has now fallen to something like 


x post of highest honour known among scientific men. Some former 
presidents of the Royal Society have been little more than hosts 
and patrons of science. Mr. Huxley represents science only, 
or science associated with a private and personal character which 
has won the respect and regard even of opponents, with an 
ntelligence enlarged by a culture more than merely scientific 
and with a penetrating and wide-reaching interest in all that 
bears on human welfare. 
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that that is so current, and as at the same time there has been a 
considerable fall in the stocks of pig iron in the district, it is 
possible that there will be a turn in the tide of the trade. Mean- 
time it is clear that the production of pig iron from imported 
ores is being slightly reduced in the North of England, and that 
from the local ores is increasing. This may be due in part to the 
enlarged use of the basic process in the Cleveland district. It 
does not affect the average price realised by the ironmasters, 
because that is attained by ascertaining the prices of No. 3 Cleve- 
land pig, sold by certain makers. The price so obtained includes 
iron sold on long contracts, and thus it is that the realised price 
lags behind the market rate, both in a rising and a falling market. 
In the latter the meu obtain the advantage as they have in the 
Cleveland and Durham district for the past six months, They 
still have an advantage, but it is not great, and if the price 
should rise now there would be a corresponding benefit: to the 
employers. 


THE IRONWORKERS’ STRIKE. 


Quirk anomalous appears to be the state of things which now pre- 
vails throughout the iron trade labour market in this country. 
Jn the North of England we have the acknowledged leader of the 
men complaining that there are “thousands” of ironworkers 
there, in Scotland, and in the Midlands, wholly without work; 
and so despairing is he of their ever again being able to 
find employment in their old vocation that he recommends them 
to get out of the trade with all practicable speed—in short, to 
get a crust where and how they best may, to the abjuring, once 
and for all, of the forge and the mill. Yet, in a portion of the 
area embraced in Mr. Trow’s survey, there are literally many 
thousands of ironworkers who have for a whole fortnight been 
declining to accept arate of wages which the fairest method that 
has hitherto been devised for assessing the remuneration of such 
labour asserts to be the rate to which they are entitled. The reports 
last week and this, from our correspondent in the Birmingham 
district, tell of the circumstances surrounding the almost total 
cessation of the supply of rolled iron in Staffordshire. To those 
friends of labour who had been hopeful of its progress towards 
reasonableness in its demands, these statements of what is going 
on cannot be pleasant reading. There should, however, be no 
despair, What is happening is only a temporary revolt of the 
insubordinate el ts against a method of adjusting with 
automatic regularity difficulties that heretofore afforded that 
element one of its most cherished occasions of harmful self- 
assertion. The Staffordshire ironmasters are not the men we 
take them to be if they do not avail themselves of this passing 
trouble to lay broader and deeper the foundations of a system 
— is wholly in harmony in such matters with the spirit of 
age. 


CONSUMPTION OF FOREIGN IRON IN THE 
UNITED STATES OF AMERICA. 


A summary statement lately issued by the Statistical Depart- 
ment at Washington conveys information of some importance to 
us. Roughly estimating, the tonnage of all descriptions of iron, 
including tin-plates, shipped to the United States of America, has 
averaged about 20 per cent. of the total exports from Great 
Britain during a period of at least five-and-twenty years. 
Another estimate, dealing with British exports to the 
United States of America, has a tendency to show that Great 
Britain has, within a small percentage, enjoyed the monopoly of 
supply in the American markets. Latterly, pig iron in small 
lots and an immense quantity of scrap and old rails has been 
gathered up, even as far as Constantinople and St. Petersburg, 
and the percentage in our favour, as far as tonnage goes, has been 
pone less favourable. From the statement of the Statistical 

ureau, however, we have a clear statement showing the value of 
foreign iron and steel entered for consumption in the United 
States for a period of fifteen years; in addition thereto the 
amount of duty in totals, and the distribution per head of 
population. The following statement shows the values of foreign 
iron and steel entered for consumption during a period of fifteen 
years—1867-1881. The dollar reduced at the rate of 4s, :— 


Value of total consumption. | Duties paid. 
Per capita. Total. | Per 
1867 4,999,255 | 2 10} 2,284,167 | 
| | 
1868 4,504 | 2,162,658 
1869 5,615,494 | 81 2,763,654 | 1 
1870 6,497,840 8,025,102 
1871 8,651,224 46 8,721,736 1ll 
1872 10.578,090 5 5 4,394,424 23 
1873 18,466,681 5 8 8,647,476 110 
1874 6,341,868 8 4 2,184,084 1 0} 
87: 4,094 848 ll 1,362,840 0 7 
1876 2,574,276 1 2 932,178 i) 
2,064,444 0 5 758,169 04 
1878 | 1,705,708 08 656.123 0 
1879 | 1,938, 0 736,218 0 
1880 | ,093, 8 3,836,125 1 7 
1881 | 10,290 914 } 41 4,294,500 1 8 


Eliminating the year 1867, and taking two periods, 7.¢., seven 
years, as a does of comparison, it is made clear that the 
values for seven years, 1868 to 1874, amounted to an aggregate 
of £35,655,425, while in the succeeding period, 1875-81, the 
values summed up to no more than £31,742,462; thus, we havea 
difference of £3,912,960 in favour of consumption. Thereto, an 
additional source of economy meets the consumer in the pay- 
ment of duties, which in the second period, 1875-81, shows a 
diminution of £9,330,11]. The total saving, therefore, comes 
to a total of £13,743,000, benefiting, as will be seen, the con- 
sumer. The rate of duty paid was, ad valorem, equal to 45°90 
per cent, in the year 1867. It rose to 49°20 in 1869; after then, 
the rate ee of fell and stood at 31°36 per cent. in 1874, from 
then it fluctuated from 36 to 38 percent. In the following three 
years the ratio of duties paid ranged thus :— 

1879. 1880. 1881. 
Average per cent. on value. . oo S707 4819 .. 471 
_ The information im by this compilation is at once 
interesting and instructive in many ways. 


MAP OF THE ROYAL AGRICULTURAL SHOW. 


WE publish this week, in accordance with our annual custom, 
a map of the implement portion of the Royal Agricultural 
Society’s showyard at York. This map is printed without type 
at the back, and is intended to be taken out of the paper and 
transferred to the pocket of the visitor to the showyard, for 
whose guidance in finding exhibitors and their stands it is 
specially intended. The map is divided into squares, and by 
referring to the letterpress accompanying it, the number of any 
exhibitor’s stand will be found, while the capital letters 
indicate the section of the yard in which the stand is, as marked 
out by the lettered squares. 
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ittee are of that, inasmuch as the said rail- 
THE MANCHESTER SHIP CANAL. Commi tal opinion as 
n is ed over by | restriction imposed by Standing Order No. 158 (Section D) need not 


ir Jos. Bailey, leted their ted inquiry © Man- 
chester Ship Canal Bal on Friday last, after sitting forty days, and 
taking an enormous amount of evidence, The concluding evidence 
was mainly upon commercial considerations and individual 
interests, and 
on Wednesday, the room was cleared for private deliberation by the 
Committee. 

By ~ public being admitted after the lapse of about a quarter 
of an hour, 

The Chairman said :—The Committee do not think it necessary 
in considering the question of the preamble to deal with the cases 
of the various petitioners who have come before us except those con- 
cerned in the estuary. The smaller matters—the Manchester Race- 
course Company, Mr. Hargreaves, Sir H. de Trafford—although I dc 
not say that his is a very small case—and the larger cases of therail- 
way companies, all seem to the committee to be matters of clauses. If 
these various interests go on, a that the promoters go on 
after they have heard the conditions the Committee consider neces- 
sary, then wes will be matters for clauses. Perhaps some of those 

titioners will reserve themselves, if the Bill goes on, forthe House of 

rds, and then, I suppose, we should not insert the clauses for them 
here. As condition precedent to the proof of the preamble, the pro- 
moters must insert in the Bill the following provisos :—(1) The canal 
shall be divided into two sections, the lower section to include the 
works authorised in the Bill below, and including Walton Dock; the 
upper section to commence at Walton and include all works up to 
that point. (2) The company shall be restrained from rece. 
with any of the works authorised by the Bill unless, and until, 
they shall have obtained the ne proviso to construct the 
estuary works. (3) The company shall apply to Parliament to 
sanction the details of any scheme on which they may have 
with the Mersey conservators for the construction of the 
works in the ——_ (4) The company shall be restrained 
from proceeding with the upper section above Walton lock 
until the estuary works have been so far completed as to 
show to the satisfaction of the Board of Trade whether or not 
they are likely to injure the estuary or the approaches thereto, and 
until a certificate shall have been Obtain ed from the Board of Trade 
that in the opinion of that department and of the Mersey Conser- 
vators the works will not be injurious, and can be itted to 
remain, This is what we indicated before, but we have inserted 
“*the Board of Trade” with the Mersey Conservators, and left out 
the obligation to make a certain depth of water. (5) The company 
shall bind themselves to discontinue, alter, or remove, at their 
own cost, the said estuary works if directed to do so by the Mersey 
Conservatois, and in such way as may be directed by them. (6) The 
company shall give such security as the Board of ie may from 
time to time direct, to ensure the observance of the foregoing stipu- 
lations. (7) The company shall be restrained making the railway 
deviations No. 1 and No. 2 until the above-mentioned certificate as 
to the satisfactory nature of the works has been obtained from the 
of Trade. (8) The promoters must bring up a series of 
be added to the preamble, giving a bases of the 
the estuary works and the oe Be thereof on the 
other works. You will see that, generally ame the Bill, 
ing upon another Bill that has to be afterwar , is 
, and should not be passed; but this is an anomalous case, 
and the mble should therefore explain by a we recital what 
has led the Committee to pass an i ill. These paragraphs 
must, of course, be submitted to the Committee before they are 
brought up.” 

It was naneet that the new clauses should be brought up for 
decision on the following isy, and the Committee adjourned. On 
Thursday it was intimated that the London and North-Western 
and the Great Western companies, and the Cheshire Lines 
Committee, would not ap further now, but would continue 
their ition in the House of Some hours were 
occu ied in considering the new clauses, and further clauses pro- 

in the interest of various — petitioners, and another 
adjournment took place. But a brief sittting on Friday sufficed 
to dispose of all these questions, and the Bill was ordered to be 
reported to the House, The following is the report of 
the Committee to the House of Commons:— That the 
main object of the Bil] is to incorporate a company, and 
to enable that company to make a canal navigable for ocean 
steamers and ships of large burthen from the River Mersey at or 
near Runcorn to Manchester, and in connection therewith, and as 
incidental thereto, to divert certain railways which cross the line of 
the proposed canal, and to make a short junction railway. That, 
in accordance with the resolution of the House of the 2nd of March, 
the committee have struck out of Clause 26 of the Bill the powers 
contained in that clause for dredging, scouring, &c., and othewise 
widening and improving so much of the bed of the River Mersey 
as lies between an imaginary straight line drawn across that river 
from the Eastham Ferry Slip to a point on the north-east bank of 
that river distant twenty chains measured along that bank in a 
south-easterly direction from the lighthouse at Garston and a point 
inthe mary Oe parish of Runcorn, in thecounty of Chester, on the 
left bank of that river, about forty-eight chains east of the western 
end of the north pier of the Old Quay Dock, measured along that 
bank, and eye for making a low-water channel within the 
said limits. at, in accordance with the instruction of the House 
on the 7th of May, the Committee have inquired and considered 
whether the powers ing the canal could be properly granted, 
regard being had to the question whether to make the canal effec- 
tive a low-water channel in the estuary of the Mersey was necessary, 
and whether the formation and maintenance of such a channel was 
reasonably practicable, and the Committee, having so inquired, are 
of opinion—that the estuary works formed an integral part of the 
scheme—that the promoters assumed that they hi wers under 
existing Acts to make those works—that it was doubtful whether 
the promoters of the Bill had powers under existing Acts to carry 
out those works without further legislation—that having regard to 
the interests affected, those works ought not to be undertaken with- 
out the express sanction of Parliament—that if the scheme 
could be carried out with due regard to existing interests 
it would afford valuable facilities to the trade of Lanca- 
shire, and ought to be sanctioned ; but that as they con- 
sidered it inexpedient that a vast expenditure of money should 
be incurred and important interests interfered with while 
the es’ works were still unauthorised, and before it was 
ascertained whether they were of a satisfactory character and 
would be allowed to remain, they have inserted special restrictions 
and provisions in the Bill with respect to works. That a report 
from the Board of Trade in pursuance of Standing Order No. 1454 
was laid before the Committee stating that the circumstances of 
different docks and navigations and the rates charged in them 
differ so widely, and in this case the undertaking is so exceptional, 
that it is almost impossible to refer such charges to any standard, 
and quite impossible to criticise them to any good purpose; but the 
committee, having taken evidence on the subject and considering 
the circumstances of the case, are of opinion that the tolls, rates, 
and ch roposed by the Bill are not excessive and may be 
sanctioned. That with respect to Standing Orders Nos. 184 and 
185, the compulsory powers of the Bill extend over more 
than fifteen houses in one parish pied by p belong- 
ing to the labouring classes, and the Bill contains a clause 
re pee | the promoters to procure sufficient accommodation 
for such persons before exercising the said powers. That 
the Bill contained — enabling certain corporations and 
local authorities to subscribe to the proposed undertaking ; but the 
Committee, having considered the subject and also a report from 
the Local Government Board on the same matter which had been 
referred to the Committee, and which recommended that those 
powers should not be granted, they have amended the Bill by 
striking out the said powers therefrom. That with respect to the 
time proposed for the completion of the railways quthorised by the 


. Pember, having replied upon the whole case | an 


be enforced. That it is not intended that any of the said railways 
should cross on the level any other railway. That it is intended 
that Deviation Railway No. 3 should cross on the level the public 
pangs road eee in the Appendix hereto. Thatareport from 

officer of the railway department of the Board of Trade was 
laid before the Committee, recommending that the proposed level 
crossing should not be allowed, with the reasons and facts upon 
which his opinion is founded, but the Committee, having received 
evidence on the subject, recommend, for the reasons stated in the 
said Appendix, that the proposed level crossing may be allowed. 
That there are no other circumstances of which, in the opinion of the 
Committee, it is desirable that the House should be informed. Sir 
Joseph Bailey further reported from the Committee: That they had 
examined the allegations contained in the preamble of the Bill, and 
had amended the same by the insertion of recitalsas to the expediency 
of theconstruction of certain of the works being postponed until certain 
further works in the estuary of the river a had been approved 
and sanctioned by the Board of Trade, and the Mersey Commis- 
sioners, and authorised by Parliament, and had further amended 
the preamble to make it consistent with the provisions of the Bill 
as passed 5 ory Committee, and found the same as amended to be 
— = gone through the Bill, and made amendments 

ereunto, 


THE SOCIETY OF ENGINEERS. 


VISIT TO SWINDON WORKS. 

On the 28th ult. a number of the members of the Society of 
Engineers visited the Swindon Works of the Great Western Rail- 
way Company. After lunch on arrival they were conducted over 
the works by several of the managing staff, Mr. W. Dean, the loco- 
motive superintendent, being represented by Mr. Holden, assistant 
locomotive superintendent. Mr. Carlton, manager, and Mr. 
Haydon, assistant manager, and Mr. Churchward, of the carriage 
department, explained the various things of interest to the mem- 
bers, assisted by the f in the different departments, namely, 
Mr. Dingley, in the locomotive erecting shop ; Mr. Dyer, boiler and 
bridge ; Mr. Harbie, carriage finishing shop; and Mr. Watson, 
turnery; similar assistance being given in the foundry. 

One of the first things which attracted their atteation was the 
old broad-gauge locomotive Queen. It is No. 329, and was built 
in 1852, by Messrs. E. B. Wilson and Co., of Leeds. It runs on 
four wheels of the same size, and the boiler is so small for the 
wide frame that there is a lot of space in which inside cranks may 
be placed with less inconvenience than they could on the outside. 
The engine is in tolerably good condition, and is now an object of 
interest, though not so much so as the boiler of an older engine, 
which was afterwards seen. This boiler was that of an engine built 
in 1841 by Messrs. Stothert and ‘Co., and was named the 
ee oa It ran from 1841 to 1875, and made 631,674 miles. At 
the end of that time the boiler was fixed at Oxford, and worked 
as a stationary boiler until 1882. The same fire-box had been in 
all this time, and the remarkable thing is that this box is corru- 
gated, in the sides, ends, and oo & corrugations having a pitch 
of about 4in., and a depth of about 1jin. The box has several 
patches upon it, but the boiler, which is of the e size for broad 
gauge, is in a very good state, and we believe is to preserved. 

A steel fire-box just taken out of a goods engine boiler was seen 
in the repairing she It had been in ees months, and 
had aodhes vertically at the lower part of tube plate. It was coated 
with a thin coating of very hard incrustation almost as hard as an 
enamel, which comes it seems from the Swindon water. This is 
taken from the neighbouring hills, and contains a great deal of 
magnesia as well as sulphate of lime. The plates of this box 
were about 0°43in. in thickness, the tube plate being somewhat 
thicker. If there is any real force in the arguments which have 
been adduced in our pages on the steel box question, there is no 
doubt that these plates were much too thick, especially with bad 
water. Mr. Howell, of the Brookes Steel Works, who was one of 
the visitors, said that steel boxes, made from high priced steel, had 
been introduced into engines on the Scottish Central Railway, 
under Mr, Allen, in 1860, and ran from then until 1872, and some 
after that date, showing that steel boxes may be made to do their 
work. These plates were thinner than those mentioned above, 
and cost about £40 per ton. athe ‘ 

In walking through the machine shops it was noticed that solid 
cranks were being slotted with Whitworth’s 1842 machines, and 
one tool only, instead of two cutting two slots at a time, was being 
used, presumably b ines would the 
In these days, too, igh speed twist drills, it is er grati 
to see ommtive work gh drilled with the old-fashioned slow 
speed drills, especially when those drills are not exceedingly well 
ground, and long straight holes are required. Nuts, too, were 
being faced by fixing them on mandrils, which allowed the unfaced 
surface to screw up against a true face, with the result, of course, 
that the nuts were never true to the ta hole unless they 
happened to be forged so from the first. Nuts need to be turned 
on a mandril that will make the facing true with the hole, or the 
facing is little use for many purposes. Though the nut turning 
was not satisfactory, some fine nut tapping machines, by Messrs, 
Smith and Coventry, and by Messrs. Hulse and Co., are employed. 

In the foundry a good deal of hine or plate Iding is 
done. The cupolas are supplied with blast by a rotary blower by 
Elliss. It seems to have been there a good many years, and those 
concerned are pleased with its working, ——— it gives a double 

ulsation to every revolution. A pressure of 13in. water, or a 
ttle over 7oz. per square inch, is employed. The cupolas are 
3ft. Gin. in diameter and 15ft. in height from sole to feeding 
mouth, which is rather high; but the results are very good, the 
average of months of work being 2cwt. of coke ton of iron 
melted, the coke being Rhondda Valley and the iron of various 
kinds. A ton of some irons has been melted when the furnaces 
are in good trim and hot for a little over 1} cwt. of coke, but the 
average is as above. In the fettling shop an application of the 
sand blast process was seen in action, steam being used, however, 
instead of air under pressure for cleaning the surface of axle 
brasses which have to tinned. By this means every trace of 
sand and oxide are cleaned off, and tin or bearing metal adheres 
as well as if the brass casting were scraped. i 

When passing through the rolling mills an attempt was bei 
made to roll a very long rail; but the billet had gota little coo 
and the engine was not quite powerful enough. 1t was asked b; 
several whether it could pay the Great Western Company to ro! 
rails at Swindon. In the smiths’ shops it was noticed that small 
coke was everywhere used; and in the carriage shops the visitors 
saw an iron passenger carriage in course of construction—a return 
to the old practice of the Great Western Company, which has long 
been successfully followed all over Germany. 

After the visit was concluded the visitors dined together at the 
Station Hotel and returned to Paddington, 


Tue introduction of the Ekman-Fry process, whatever that is, in 
the manufacture of sugar will, the British Trade Journal says, 
lead to a demand in all sugar-cane growing countries fora machine 
to cut the canes into short lengths to be placed in the vessel or 
boiler for extracting the saccharine matter. ‘‘ These cutting 
machines must be somewhat in the form of chaff cutters; but 
enough to receive bundles of the canes, each of which is from ! 
to Sft. long, and about 1}in. diameter, and to cut them rapidly into 
pieces or slices of from jin. to 3in. or 4in. in thickness. The 
principle throughout may be that of a chaff cutter, with an 
and with knives exceptionally strong, and self, 
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NORMANDY’S DISTILLER FOR TORPEDO BOATS, 


BOLER 


EVAPORATOR = 
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Normanpy’s Patent Marine Aérated Fresh Water Company, 
Limited, show in the Engineering and Metal Trades Exhi- 
bition, several Normandy’s distilling apparatus for producing 
cold drinking water from sea water —a compact arrange- 
ment of apparatus occupying a space of 40in. by 22in, a 
of the size generally Bis y wat for torpedo boats for converting 
sea water into rinking water, and at the same time 
water for fi the boilers, so as to replace 
that for distilling purposes, is illustrated in elevation 
above, It yields 175 lb. of fresh water for every 100 lb, of 
boiler steam used, the extra 75 1b. being gained by secondary 
eva) tion of the sea water used for condensing. The apparatus 
is shown in operation with sea water, producing two streams of 
fresh water, the hv one being the condensed boiler steam and the 
cold one, ear:+i t: 75 per cent. of the other, being the fresh water 
for drinkixs arposes, or for supplying to the boilers to make 
up the sent By leakage, in place of using sea water. The construc- 
tion will be readily understood by reference to the engraving. The 
coe sea hen ta is the condenser and 

e COO tu ut ins’ of going to waste, of it 
through a self-acting feed box into the 
denses the exhaust steam from the pump, so giving the hot 
water for feed —— In condensing the steam, the sea 
water itself becomes heated to such an extent that considerable 
distillation takes place, and this secondary steam continually 
passes into the condenser from which it issues as fresh cold 
— having been condensed by the cold sea water surrounding 

oy ag tubes. The steam pumps are three in number, 
for circulating the condensing water, one for forcing 


CON-DEN:SER= 


SEA OUTLET 


BEA SUCTION 


the hot fresh water into the boiler or hot well of the 
engine, and one for delivering the cold, fresh water into the 
tanks or wherever it is req ak Provision is made for aerating 
the crinking water, and ve the automatic discharge of the concen- 
trated brine, and also for mixing, when desired, the hot and cold 
fresh water. A machine of the same kind, such as is 
used by the Royal Steam Packet Co., is also exhibited, as 
well as smaller apparatus for producing drinking water only. 


SALFORD SEWAGE WORKS. 
7 No. II. 

Tuere is nothing very novel in the actual process of mixing 
at the new Salford Sewage Works, but the method of propor- 
is worthy of notice. The whole of the mixing machinery, 
trated on page 34, is contained in a house zat Gin. by 33ft., and 
adjoining the mixing tower. A portion of this house is partitioned 
off, so that the nuisance and discomfort arising from the powdered 
lime may be localised and kept under control. Outside the 

ition, or in the lime room, there is fixed a hoist for measur- 
ing the lime, in order that the exact proportion to the volume 
of the sewage shall always be maintained. The hoist consists of 
a wooden casing 4ft. 6in. by 3ft., terminating below the floor 
line in a hopper. At the top and bottom of the casing there 
works on a horizontal axis a drum over which a pair of steel 
endless bands pass. To these bands 
horizontal pieces or ties of iron, to which are rivetted tin 


35 

buckets of suitable form. As the pulleys and the bands revolve 
the buckets pick up the lime from the bottom of the hopper, 
which is semicircular in section, and carry it to 


-shaped i 
cast posse i into which a spray of water continually plays 


which passes through the wall into the adjoining room 
connected with the mixing where the lime is intimately 


the shafting. As the screen moves, 
passes through into the hopper, and whatever clinker there is 
rolls off into an adjoining bos erage the floors, from which it 
can easily be removed. We have already mentioned that the 
hoist and mixing pans are driven by a pair of turbines which are 
outside the building, and are worked by the effluent water from 
the tanks, and there are two horizontal pumps, as shown on 
the engraving, which are also driven by the turbines. One of 
these raises water from the turbine wells to the tank at the 

of the tower, from which it is again drawn, to slake the lime 

mix with it in the pans. The other pump draws the cream of 
lime from the mixing pans, and raises it to the tank at the base 
of the tower, where it is poured out in a vontinuous stream to 
mingle with the sewage as it surges up out of the mouth of the 
delivery pipes from the engine house. As the lime pump at 
first showed a tendency to clog after a few hours’ work by a 
deposit of finely divided lime forming above the valves when the 
water comes to comparative rest, the a expedient has been 
adopted of connecting the suction an to the clean water pipe 
leading to the tank at the top of the tower. By this alteration 
the pump and valves can be completely washed out into the 
reservoir at the base of the tower. 

The arrangement of the mixers is so simple that it is only 
necessary to refer to the engravings at page 15 of our last issue 
to make the details clear. The speed at which the vertical arms 
move in the pan is a matter which must not be neglected. If it 
is too slow the whole mss of the water and lime moves round 
with the arms and the lime does not become uniformly distri- 
buted through the water, but at a speed of eight revolutions a 
minute the whole becomes agitated and passes to the pump in a 
proper condition for admixture with the sewage. 

Asa large volume of sewage runs direct into the tanks by 
gravitation from the peer ape . and does not pass 
through the tower, a gement bas been made for 


treating it with lime. It we robably be sufficient to add an 


excess of lime to the sewage which passes from the engine house, 
and to allow the two discharges to mingle at the head of the 
tanks, but a separate connection is made from the tower to the 
high level intercepting sewer, by which lime is added directly to 
the sewage as it passes along in the open channel to the head of 
the 


IMPROVED NUT MANDRIL. 


THE useful tool shown in the engraving, which we take from 
the Scientific American, consists of a rod with centres in the ends 
to fit in the lathe centres, and a ee ae 
greater portion of its length, the rod leeve ving part 
of the screw threads upon which the nuts to be faced are 
screwed. The threads of one part may be shifted with respect 
to the threads of the other part after the nut is screwed on, 80 


that one will check against the other, and thus hold the nuts to 
be faced by the threads alone. This will insure the facing of 
nuts true to the screw threads, and will avoid the imperfect work 
that results from the sides of the nuts being screwed against a 
shoulder of the mandril when not true to _— with. This 
mandril has been patented in the States by Mr. P. Du‘fy, New 
Bedford, Mass. 


THE ROYAL AGRICULTURAL SHOW AT YORK. 
Or the novelties promised for this exhibition, attention may 
now be directed to two or three of those which are likely to 
excite interest. Mr, Chas. Catley, of York, intends to show a 
four-furrow steam-turning plough, priced at £150, by means of 
which he claims to have succeeded in overcoming the difficulties 
connected with balance ploughs, In a recent trial on a farm at 
Acaster, good straight work was effected, the driver being assisted 
by a guide running along the of the land side of the furrow. 
On reaching the headland the plough turns round quickly and 
easily preparatory to commencing the return journey. The con- 
struction is designed to prevent tilting out of the ground, irre- 
spective of the travelling , and it is noteworthy that good 
work can be, and has been, one byit at the rate of seven miles an 
hour. The implement may be briefly described as follows :—On 
each of two sides of a V-shaped frame is a set of ploughs, the 
number of which can be varied in the construction. The 
is carried by a cranked axle on a pair of travelling wheels, so 
that it can be raised or lowered according to the position of the 
crank. Another part of the frame rests upon a front a 
wheel, connected with powerful and easily manipulated steering 
apparatus. On each sloping side of the come are fixed — 
carrying spindles, on which are fixed skives carrying the shares. 
By turning the shaft in one direction or the other the plough- 
shares are raised or lowered. A pawl on the frame catches in a 
notch, and the spindles or shafts are securely held in position. 
The elevated ploughs do not act as a ae and the 
ploughs i work rec of the 
ground. The can 
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removing the share sha’ .« and inserting the cultivating tines in 
hole for that purpose in the frame. 

Several new appliances for drying hay and corn in the stack 
will be exhibited. One of these will be shown by Mr. Francis 
Walker, of Tithby, Bingham, and another by the Agricultural 
and Horticultural Association, Limited. A new 8-horse power 
agricultural steam engine will be shown, and a steam draining 
machine is likely to find a place in the showyard, and in that 
case will Coubtless prove a centre of attraction to many. We 
understand that a number of other novelties will be introduced 
by exhibitors, so that there is hope that some of them will be 
thought worthy of atrial. In the event of this proving satis- 
factory they will become entitled to silver medals, of which ten 
are, as usual, at the disposal of the judges and stewards. 

According to the regulations all machinery, implements, and 
other articles, except carriages, and seeds, roots, models, and 
samples of manures and feeding stuffs, should have reached the 
showyard and be arranged in complete order before five o’clock in 
the evening of Wednesday, July 11th, and carriages, seeds, 

dels, &c., by Saturday, July 14th, before 5 p.m., but exhibitors 
and railway officials were busy until a late hour on Wednesday 
evening. To-day the judges will commence their inspection, 
which will probably not be concluded until Monday evening, 
as there is a large number of novelties, or things so-called, 
entered in the catalogue. They will visit each of the 401 stands 
in the numerical order, and at the close of each day's inspection 
will place on the notice boards the number of the stand at which 
they will commence on the following morning. Exhibitors will, 
therefore, do well to be in attendance, in order to direct attention 
to their goods. All the judges and stewards have now been 
appointed and have received instructions as to their official duties. 
There are ten silver medals, which may be awarded by the 
judges in cases of sufficient merit in new implements exhibited 
at the York Show, i.c., implements new either as regards prin- 
ciple or improvement; but no exhibit capable of trial can 
receive any reward until it has been tested in such manner as 
the stewards may direct. The judges are also empowered, as in 
several previous years, to make special awards of medals for 
efficient modes of guarding or shielding dangerous machinery. 
The following are the two entries for the <25 prize offered for 
the most efficient straw-compressing and binding 
machine, to be worked in conjunction with a threshing 


Jame; and Frederick Howard, Britannia Ironworks, Bedford -: 
Straw trussing machine worked in combination with a thrashing 
machine ; manufactured by the exhibitors. Price, including a 
5ft. finishing thrashing machine, £205. Price of the straw 
trussing machine, only £45. This machine binds the straw into 
trusses as delivered by the thrashing machine. Each truss is 
bound with two bands of hemp or other cord. 

John H. Ladd and Co., of 116, Queen Victoria-street, London : 
Straw compressing machine manufactured by the exhibitors. 
Price £230. 14in. by 18in., variable length, extra strength, 
iron lined, No. 1 extra belt, perpetual press, mounted on wheels 
for travelling. Also portable engine for working the press. 

The two working dairies, entered for competition, by Mr. 
Eduard Ahlborn, and Messrs. T. Bradford and Co., will be here- 
after described. In the meantime it need only be said that 
they will undoubtedly prove a source of great attraction and 
instruction to thousands of visitors. All the entries in the im- 
plement department of the showyard closed as far back as April 
1st, and it is stated that if the applications for space which have 
since been made could have been complied with, not less than 
—: More acres would have been covered by the additional 


The Prince of Wales has arranged to visit the Show, and it is 
anticipated that he will spend several hours within the enclosure. 
As we mentioned on the 29th ult., the implement department will 
be open to the public to-morrow, Saturday, the 14th inst. 

As exhibitors are well aware, the heavy charges for space for 
the display of non-agricultural articles, which came into force 
after the close of the Kilburn Show of 1879, have continued in 
operation for the York Show with some slight modifications. 
These high fees resulted in a greatly diminished entry at Carlisle 
in 1880, but at Derby the following year a total length of 
12,751ft. of shedding was devoted to the i t section of 
the showyard. At Reading last year 13,017ft. were occupied in 
the same manner, while at York this month, a total length of 
13,156ft. has been allotted to exhibitors. An inaccuracy _ 
into the statement of the various descriptions of shedding, pu 
lished a few weeks ago, and it may, therefore, be well to give 
here the authentic figures, as under :— 


Ordinary .. 9,569 9,326 9,138 6,662 16,000 11,735 12,183 11,304 
Machinery 


in motion 1,949 2,289 2,102 2,060 4,683 2,847 2,738| 2,492 
Side sheds.. 1,618, 1,402 1,511 1,059 | 2,220 


Total .. 13,186 | 13,017 12,751 9,781 | 22,903 15,546 15,796 | 14,682 


This year’s show makes the fourth visit of the Royal Agricul- 
tural Society to Yorkshire. The city of York was visited in 
1848, and resulted in a loss of £2826; in 1861 the Leeds show 
took place, was attended by 145,000 visitors, and yielded a gai 
to the Society of £4471; while the Hull show of 1873 left £413 
as balance of expenditure in excess of receipts. Below we give 
in tabular form a statement of the extent of the implement 
department at each “ Royal” show from 1869 :— 


Year. Place of meeting. pr agg 
| 
1 | Manchester 395 | . 9,796 
1870 | Oxford.. .. 406 7,851 
1871 Wolverhampton 363 | 7,650 
1872 | Cardiff .. 308 5,843 
1873 | Hull 329 5,634 
1874 | Bedford 361 5,981 
1875 Taunton 284 4,214 
1876 Birmingham 420 6,414 
1877 | Liverpoul 428 6,930 
1878 | 435 6,837 
1879 London 704 11,878 
Carlisle 288 4,196 
1881 Derby .. 293 5,960 
1882 Renting 391 6,102 
1883 401 | 6,058 


SWAN BREWERY, WALHAM-GREEN. 

Bec 29 we publish a west elevation and plans of Messrs. 
8 eld and Co.’s brewery, Walham-green. A full description 
of this in our last The 
engraving we now publish completes our series illustrating this 
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LETTERS TO THE EDITOR. 


VALVE GEARS AT THE ENGINEERING EXHIBITION, 
Srr,—I observe in your issue of July 6th a description of a valve 
gear called Morton’s, of which you say, “‘ It will be seen that it 
pen resembles —_ a — =] link taking the place of the 
curved incline.” ill you allow me to pe you that my 
patents not only describe and cover the curved incline which is so 
well known in my locomotive practice, but also the obvious alter- 
native of the swinging link, which I employ in marine and other 
large classes of engines. Therefore, the gear you describe, not 
only closely resembles my seer, but so far, is identical with it. 

8, Victoria-chambers, Westminster. Davin Joy. 


LANCASHIRE AND ELEPHANT BOILERS. 

Srr,—Many years ago in India I put in what, I think, be 
called elephant boilers. They are certainly of the same mt 
they were designed to get the advantage you point out as belonging 
to the type, and besides these there was a very large saving in 
freight as compared with Cornish or Lancashire boilers of eq 
power, for in the case of the former the cylinders, or ‘‘ bouileurs,” 
and connecting tubes could be sent out separately and put together 
at their destination ; whereas, Cornish or Lancashire could only be 
shipped in one piece and at a special and very 


to be fired and looked after by natives of India. 


CROSS SECTION 


be supplied from a tidal estuary, and was heavily charged with 
silt. e boilers I refer to were made and sea a oer eae 
sketch enclosed, which I have not time to draw to scale. e 
“*bouileurs” were 3ft. 6in. in diameter, and I think about 18ft. 
long, made of steel. The connecting tubes, eight to ten in 
number, were about 3ft. 6in. long and 10in. to 12in. in diameter— 
working pressure, 80 Ib. : 

Now, under similar circumstances, and after my 
of the boilers above referred to, I should not thi of 
again putting in such boilers—certainly not before I get more 
light on the subject. I shall be glad, and, I think, for the — 
of your proposed discussion it would be interesting in the first 
place if you will let us hear what fault you have to find with the 
design of these boilers, and point out how these faults would tell 
on the working, and I will then tell you wherein a to 
give me the same satisfaction as Cornish and Lancashire boilers 
working under exactly the same conditions. 

Soon after these boilers were set to work Messrs. Crossley, of 
Manchester, I think, advertised v similar boilers in your 
paper, the chief difference being in the connecting tubes, which 
they made conical—no doubt an improvement on the parallel 
connecting tubes. I have often wondered what satisfaction these 
boilers of Crossley’s gave, and how it is that they have ceased—as 
far as I know—to advertise them. Have they given up the manu- 
facture, and if so, why? 

As I leave by the mail for the East to-morrow, it will be some 
weeks before I shall see your next issue; when I do I shall be glad 
to see the discussion in full swing. TEAK, 

Hatherley Court, Gloucester, 

July 5th. 


[In compliance with our ndent’s request, that we should 

int out the weak points in his design, we assume that the 

iler was a bad st and an inveterate primer. The circula- 
tion in it must have been as bad as — for there is no pro- 
vision made for the return of water from the upper to the lower 
cylinder. There is no analogy at all between such an abortion 
and a properly designed elephant boiler.—Ep. E.] 


BRAKE SUCCESSES, 

ons have read with much interest the details given upon page 
477 of last volume, relating to the accidents avoided by the use 

that similar incidents are frequently i thout anythi 
being heard of them. I, therefore, trust the Board of Teale will 

adopt the suggestion and publish a return of ‘‘ brake successes.” 
e three following cases will prove of interest :—On the 28th 
May a collision took — on the Midland Railway at Leicester 
station between a Midland pilot engine, No. 63, and the rear of a 


er train, in conse- 
quence of an error of judgment on the part of the driver. This 
man did not see the er in time to prevent the accident, but 
the application of the Westinghouse brake at the last moment 
rendered what would have been a serious collision practically harm- 
less, and avoided all telescoping of the carriages. 

On the 26th June a heavy express train was running at full speed 
near Tilburg station, on the Dutch State Railway, when a steam 
tramway engine, through an error on the part of its driver, ran 
through the crossing gates and obstructed the main line. The 
driver of thé express saw the danger, and by the instantaneous 
pape of the Westinghouse brake he was able to stop just 

ear of the tramway engine, and thus avoided the accident. 

Last week another instance took upon the same railway at 
Hertogenbosch station, where up and down express trains were due to 
arrive at the same time; by some error the facing points at the end 
of the station bad been left open, the result being that a collisi 
between the two trains was imminent. Very fortunately both 
trains were fitted with the Westinghouse 
taneous application brought both trains to rest with the leading 
buffers of the two engines only a few feet apart, thus preventing 
what would otherwise have been a fearful disaster. 

40, Saxe -street, CLEMENT E, STRETTON. 

Leicester, July 7th. 


NAVAL ENGINEER APPOINTMENTS.—The following 
have been made at the Admiralty:—William G. S ling, ¢ a 
e 


neer, to the Zephyr, vice Welch; William S) ineer 
Indus, additional, for the Bellerophon, vice Stri ting , 


Large 
grate boilers had | if bars 


| 
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TRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS, 

(From our own Correspondent.) 

Tur disorganisation which last week, by reason of the strike, cha- 
racterised the iron trade, has been even more conspicuous this 
week. Men who, at the earlier date, had resumed work on the 
terms of the wages scale agreement, consequently at a drop of 3d, 
— ton in puddling and 24 per cent. in millwork, but who were 
orced by the rioters ‘to knock off, have not a few of them pro- 
nounced in favour of a resumption of work only at the old rate 
of wages. There is a division of opinion, but the majority declare 
themselves to accepting any reduction, while the minority 
propose that prompt advantage should be taken of all the forms of 
the W Board for securing such a revision-of the scale as shall 
aod them the benefit to accrue from the including of sheets with 
in the selection of denominations of iron whose average price 

shall determine the rate of wages to be paid. 

The meeting of the Wages Seookt which I last week announced 
was to be held in Wolverhampton on Saturday, duly came off. 
The violent breach of the rules of the Board, which is implied by 
the strike, had no apologists amongst the men’s representatives, 
though there was a general concurrence that the Board could not 
permanently exist unless the inen should be conceded in some d 
the profits which the masters are realising upon sheets. The clai 
of themen to sheets was stoutly contested, andit was pointed out that 
i were to be abandoned and sheets in any way included, then 
nail rods and gas strip must likewise be brought in, with the result 


LONGITUDINAL SECTION 


TOFLWE => 


that probably the average will not come out any more favourably for 
the men. The resolution ultimately come to was : (1) That this Board 


‘| unanimously calls upon the ironworkers to adhere honourably to 


the award of the president. (2) That the various works be open 
not later than Tuesday morning next, to give all well-dis 

men the opportunity of resuming work, that any question of 
revision of the rules or amendment of the sliding e be sub- 
mitted to the further consideration of the president, in accordance 
with the rules of the Board. Mr. Capper, the secre’ to the 
men, held a great meeting in Wolverhampton on Monday, but 
he spoke to an audience so unfriendly that he could not venture 
to submit a resolution in the spirit of his utterances, and the 
meeting broke up in fusi Subsequently delegates were 
appointed to quietly ascertain the views of the men at the works 
in the Wolverhampton district. The delegates have made their 
inquiries, and the result is unfavourable to a return to work on 
other than the old terms, 

At the Round Oak Works the men have agreed to ask their 
acknowledged representatives to inform the district meeting that 
they were prepared to abide honourably by the decision of the 
Wages Board, and to return to work next week, and give a 
month’s notice to terminate the existing agreement, so as to 
about a change in the scale. 

The North Staffordshire men have had an offer made to them to 
commence at the drop, but to receive the difference if better terms 
should be ultimately secured in South Staffordshire. The offer has 
been variously received, but at date of writing there seems a 
prospect of its being acccpted. 

This was the state of affairs when the eye 3 meetings ed 
by the Wolverhampton gatheri amount of busi- 
ness transacted was very limited. Marked iron was redeclared at 
last quarter’s quotations, namely, £8 2s, 6d. for Earl Dudley’s 
bars, and £7 10s. for the bars of the other list houses At £7 very 
bars were to be obtained, and common bars were abundant 


loudly that, consequent upon supplies being stopped, they bad had 
ted sheet partial stand. 


able to keep on reported themselves very busy. 

Pigs on ’Change in Wavahensien” were very dull. Native 
makers reported that consumers having suspended deliveries stocks 
were accumulating at the furnaces. Agents of foreign makers 
were unable to induce consumers to buy foward. Staffordshire all- 
mines were easier in actual business by 2s. 6d. upon the quarter, 
the 65s. of last quarter-day having now become 62s. 6d. to 65s. 
easy for hot blast sorts; cold blast were 82s, 6d. to 85s.; part- 
mines were 47s. 6d. to 45s.; and common pigs, 40s. 

The proprietors of the Spring Vale furnaces, Bilston, who are 
the largest pig makers in South Staffordshire, declared their nomi- 
= otations as—hydrates, 60s.; mine, 52s, 6d.; and common, 

Some Lancashire hematites were 5s, down on the quarter. 
65. Derbyshire and N 
ton strong. ire an orthampton were 

Pie 3d. to 1s. 6d. on the 
were quo 


46s, 3d. upwards. Thorncliffe—South Yorkshire—w 

In Birmingham to-day the prices announced at Wolverhampton 
were confirmed. The galvanised sheet makers announced that in 
the present disorganised condition of trade they could not arrive 
at any fixed prices. The galvanisers meeting pledged itself to do 


Te | its utmost to meet the convenience of ironmasters touching con- 
e, and its instan- | 


tracts to enable them to resist the men’s demands. The Welsh 


| tin plate makers announced prices at 16s. to 17s. per box for cokes 


and 20s. to 22s. for ch The wrought iron tube makers 
resolved to maintain nt prices for the ensuing quarter. ° 

The ironworkers’ delegates sent by the strikers had an inter- 
view with the leading masters. The employers were firm, and said 


, 
the men must resume at the drop. e delegates thanked the 
masters for their reception, and said they would report to their 
constituents. The general opinion on ’Change was that the strike 
will now soon terminate. 
Coal was a drug at 10s. to 9s, for furnace sorts, 8s, 6d, to 7s. 6d. 
for mill qualities, and 7s, 6d. to 6s, 3d, for forge sorts, Ookes 


| 
| 
— 
MOY WY : ISS 
NS ) N NY \ 
Ss SX \ 
N \ 
N SS KK N 
\\ | NY | \ 
machine : NN N \ 
SY = SS ~ 
INN \ 
\ 
NG 
EEE. YW Wy 
| 
| 
| 
} 
| 
. Shedding in Implement Yard, in feet. 
at £6 10s. to £6 5s.; hoops were £6 12s, 6d to £6 15s.; gas strip was 
| £6 7s. 6d.; common plates were £8 10s.; and boiler sorts Eg to 
| £910s. Agood business might have been done in sheets if makers 
| had been in a position to accept orders. The galvanisers especi- 
| £9 7s. 6d. to £9 12s. 6d. A few thin—best—sheet firms who are 
| 
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were: Rhondda foundry sorts, 20s. to 21s, delivered; Derbyshire 
foundry sorts, 19s, 6d.; and South Yorkshire furnace sorts, 16s, 6d. 
pelivered. Northampton ironstone was quoted 5s. 6d. to 6s., 
delivered according to 

In Darlaston many nut and bolt makers are, as an effect of the 
strike, thrown out of employment, in am gyn of being unable 
to procure ‘‘ breezes ;” and at Wednesbu e coach ers 
are fearing that they shall be compelled to stop for a similar 


reason. 
The operative nut and bolt makers are aoe for a revision of 
the wages scale, and with this object are counselling organisation. 
The trade has so developed that whilst in 1872 the “ list” con- 
tained 300 articles, it contains now something like 1000, ’ 
Colonial and Indian-orders continue the mainstay of business in 
the hardware trades, and satisfaction is expressed at the character 
of the trade news received by cable from Sydney. Light safes are 
going pretty well at date to Sydney, and Melbourne, ras, and 
lcutta; and South America is also buying, but not toa Lond 


extent. For no class of hardwares does the demand from the 
show improvement. 

As pay, + closed to-day a report was circulated that the 
colliers on Cannock Chase have come out on strike against a dro 
in wages of 1}d. per stint just declared under the sliding scale 
which regulates wages. It is not believed, however, that the strike 
will assume serious proportions. 


NOTES FROM LANCASHIRE. 


Manchester.—There has not been more than a moderate 
amount of business doing in the iron trade of this district 
during the past week, but the market continues very firm, and 
makers both of pig and manufactured iron hold for their full 
rates. So far as the finished iron trade concerned, the 
unex! strike in Staffordshire has tended somewhat to 
unsettle the market, but it has had no material effect upon 
prices. is expressed with regard to the 
unjustifiable action of the men, and if they wished to drive 
their trade into the hands of the steel makers, who are already 
sufficiently keen competitors, they could scarcely pursue a 
course more likely to secure this end. The Manchester market 
on Tuesday was firmly attended, but business was quiet. 

For Lancashire pig iron delivered equi to Manchester makers 
are firm at 45s. for forge, and 45s. 6d. for foundry, less 24 per 
cent,, and in district brands, the lowest price at which orders could 
be placed was 44s. 10d, to 45s. 10d., less 24, for forge and foundry 
Lincolnshire delivered here, but some of the makers are asking 1s. 

r ton above this. There is rather more business stirring in 

tites, and a few sales have been made on the basis of about 
60s., less 3h, for good foundry brands delivered into this district. 

The near ap) h of the quarterly meetings has had some effect 
in kee} orders for finished iron during the past week, and 
on the other hand the Staffordshire strike has brought a few extra 
orders for quick delivery into the hands of local makers. Pre- 
viously hesitating buyers have also in some cases been induced to 
place out their specifications, and generally the strike has had the 
effect of — ening the contention of makers that prices have 
touched their lowest point. The business done has, however, been 
at late rates, the average basis a being still £6 2s. 6d. to 
£6 5s. per ton for local bars deliv into the Manchester district. 
Orders for early delivery have been more difficult to place, but 
even Staffordshire houses have not been unwilling to book, without 
specified delivery, at current rates. 

Although wages in this district are eet by the Staffordshire 
Board, no action has yet been taken by the Lancashire finished iron- 
makers in the direction of enforcing the reduction here. Under 
ben | circumstances the reduction, following Staffordshire, 
would have come into operation this week, but the strike has 
caused the Lancashire finished iron-makers to suspend any action 
for the present, and the men show no sign as to what course they 
would e. The forges in this district, consequently, continue 
at work at the old rate of wages, and the general feeling is to keep 
to the present basis until a settlement is arrived at in Staffordshire. 

Except that some si | branches of engineering continue busy, 
reports as to the condition of trade are not of a very satisfactory 
character, and generally there appears to be a lessening quantity 
of new work coming forward. 

In the coal e the demand continues quiet, but the absence 
of requirements is the natural result of the season of the year, 
and does not + an ptional depression in trade. Prices 
as a rule are fairly y ; temporary concessions are made for 
special sales for prompt delivery, but a very strong feeling is 
maintained with regard to the future, and colliery proprietors 
only quote for forward contracts at advanced rates. At the pit 
mouth prices remain about as under :—Best coal, 9s. ; 8.3 
common, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; common slack, 3s. to 
3s. 3d.; and best sorts, 4s. to 4s. 3d. per ton. 

Barrow.—The hematite ig hrm trade has seen little improve- 
ment during the past week. kers are in receipt of a few orders, 
and the weight of metal changing hands is not greater than is 
re nted by the output of the works, consequently the stocks, 
which are very large, are not reduced. The business in makers 
hand is almost solely on account of the 
steel, who remain very busily employed. 
is an industry which is wo, Fa good headway in this district, so 
that the consumption of iron on this account is increasing. e 
varieties of steel made in this district are extending, i 
mild steels in bars, re. &c., for the lighter class of goods. e 
deliveries for inland towns have lately seen an improvement, and 
when the new a which is being put down is in operation, the 
output will be far greater. Rails are in fair demand, and ordinary 
heavy sections are being di of at £4 15s. to £5 per ton. 
Hematite pig iron is being offered at from 49s. 6d. to 50s. per ton. 
The improved state of trade on American account, which was 
noticed last week, has not been maintained, nor have makers been 
able to dispose of e quantities at the advance of 2s., which was 
offered for shipments. are busily employed. 
Tron ore is r request, and still remains at 9s, to 11s. per ton. 
Shipping employed. Coal in’ fair demand. 


uirements of makers of 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

By a very narrow majority—30 to 27 votes—it has been decided 
that there shall be no strike of ironworkers in the Sheffield district, 
The wages here are ruled Phage current in South Staffordshire, 
and it was early felt here that some action would follow the agita- 
tion and disturbances at headquarters, Messrs. John Brown and 
Co., Limited, Atlas Steel and Ironworks, and Messrs. Charles 
Cammell and Co., Limited, Cyclops Steel and Ironworks, have 
usually worked together in matters of this sort. The men 
employed at the Atlas Works, joined by others, agreed on Friday 
to accept the terms offered by Mr. J. D, Ellis, chairman of John 
Brown and Co. These terms were to the effect that the men 
should continue at work at the old prices, and that whatever 
decision was arrived at in Staffordshire, should take effect in Shef- 
field as from July 2nd. 

Another aetng was held on Monday last, and from this meet- 
ing an adjournment took place with the view of ascertaining the 
views of Messrs. Charles Sammell and Co, A deputation sent to 
see Mr. Collins, the manager, reported that Mr. Collins--who had 
previously discussed the matter with Mr. George Wilson, the 
chairman and director—was prepared, on behalf of the 
Cyclops een to abide by any terms Messrs, J. Brown and Co, 
made, but that they would have nothing to do with other firms, 
The two companies had worked hand-in-hand together for some 

ears, and — Cammell and Co. were prepared to te oo 
that . Astrong opinion was expressed against any ion, 
but the feeling of the meeting was generally sensible. An amend- 


e production of steel 5 
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ment was propenet in favour of the men going out with the South 
Staffordshire ironworkers, but the original motion — that the 


clops men should go to work on the same terms as those of | da 


essrs. John Brown and Co.’s—was carried by 30 to 27. The 
deputation was instructed to convey the decision of the men to 
the masters. Work was therefore resumed on Tuesday cee 

The Board of Trade returns for June show a i le falli 
off in the items in which Sheffield is chiefly interested. The to’ 


for the month is £297,716, as compared with £352,831 for the | 58s. 


corresponding month of 1882. For the six months en June 
the falling-off is not so perceptible, the values being £1,902,239 and 
£2,031,172 respectively. During June last the decreasing markets 


have been Russia, to which we have only sent £6141 worth, as com- | 4 


pared with £12,047 ; Germany, £12,258 ; Holland, £6605 ; France, 
£13,909 ; Spain and Canaries, £9135; Brazil, £19,277 ; entize 
Republic, £8764 ; British North America, £13,709 ; British Posses- 
sions in South Africa decreased from £16,652 to £6267; Aus- 
tralasia, £64,078. The only increasing markets are the United 
States and British East Indies. The first is purely nominal, from 
£35,262 to £35,366; the second is more tangible, being from 
£19,171 to £25,422. 

In steel rails there is a slight increase on the month, the values 
for June, 1882 and 1883, respectively £466,414 and £470,172. 
Russia, which took a value of £15,244 in June last year, has had 
none last month, Germany, of course, shows the usual blank. 
Sweden and Norway have increased from £13,007 to £14,219; 
Spain having advanced from £6000 to £13,476; Brazil from £16,312 
to £17,959; while British East Indies has jumped from £37,224 to 
£80,982, and Australia from £42,846 to £85,355. The returns to 
** other countries” show a great improvement—from £46,794 
to £147,293. These gratifying results, however, are almost entirely 
counterbalanced by the extraordinary falling off in three markets, 
The United States, to which we sent £140,463 in June, 1882, took 
last month a value of only £30,291, while British North America 
fell from £107,077 to £55,263. Chili, too, weakened even by its 
victories, dropped from £6972 to £1526. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE sotaty mat of the Cleveland iron market was held 
at Middlesbrough on Tuesday last. The attendance was very 
large, and inolnded a goodly number of visitors from other districts. 
Amongst the articles exhibited were specimens of bar iron, made 
at the Dinsdale Rolling Mills, near Darlington, from best scrap, 
and said to be equal in quality to Staffordshire marked bars. 
Samples of coke produced by the Jameson process and oils obtained 
from the coke ovens were also shown. 

Not much business in pig iron was done, but the tone of the 
market was firm and buoyant. Merchants were in some cases 
taking 39s. 3d. per ton for small lots of No. 3 g.m.b, for prompt 
delivery; but not less than 39s. 44d. per ton was generally accepted. 
Some makers quoted 39s, 6d. for No. 3, but those who were well 
supplied with orders were firm at 40s, per ton. 

The pros is now a little brighter for warrant holders, and 

ices are er than they were. Most holders ask 39s. 3d. for 

o. 3 warrants. 

The stock of Cleveland iron in Messrs, Connal’s Middlesbrough 
store again shows a decrease, the quantity held on Monday being 
147 tons less than a week previously. 

The shipments of pig iron from the Tees are not nearly so good 
this nea as they were last, but are somewhat better than in 
July, 1882. The quantities are as follows:—To the 9th of this 
month, 26,775 tons; to 9th of June, 34,596 tons; and to 9th of 
July, 1882, 21,260 tons. 

In the manufactured iron trade dulness still prevails, and 
very few fresh orders are pr ngrny | Makers are, however, 
for the most part busy and able to hold firmly to the prices 
they have recently been b wn It is reported that a Stockton 
firm of plate makers has been booking contracts at a price which 
will leave them less than £5 15s. at works. The general quota- 

ap 3 angles for ing p’ 
£5 12s. ‘6d. to £5 15s.; and common bars, £5 15s. to ee; all 
cash 10th, less 24 per cent. at makers’ works. 

The Cleveland ironmasters’ returns for June were issued on the 
4th inst. They show that there are 117 furnaces in blast, being 
one less than at the end of May. The number of furnaces i 
Cleveland iron is 84, and the remainder are working other kinds o 
iron. The total make of iron of all kinds was 225,981 tons, of 
which 152,697 tons was Cleveland iron, and 73,284 tons hematite, 
spiegel, and basic iron. The quantity of iron in stocks and stores 
combined amounted to 275,094 tons, a reduction of 12,713 
tons since the beginning of June. 

The accountant’s certificate just issued" under the Cleveland 
miners and blast furnacemen’s sliding scale shows that the net 
average invoice gees of No. 3 Cleveland pig iron for the quarter 
ending June 30th was 40s. 1‘0ld. per ton, against 42s. 0-25d. for 
the previous quarter. Miners’ wages will be reduced nearly 5 per 
cent., and blast furnacemen will be lowered 34 per cent. 

The mechanics employed by Messrs, Westgarth, English, and 
Co., at their marine engine works, Middlesbrough, are to have 
their wages advanced 1s. 6d. per week all round, equal to about 


cent. 

e Seaton Carew Iron Company at West Hartlepool hopes to 
be able to start its second blast furnace about the middle of this 
month. The output of pig iron will then be 1200 tons per week. 

Nothing further has been settled in respect of the strike of engi- 
neers at Sunderland. The men say they are determined to stay 
out until their masters concede the advance they demamL The 

ted Society of Engineers have voted £150 to the non- 
society men to assist them until the dispute is settled. 

The ironworkers’ strike now in progress in Staffordshire is 
naturally watched with interest by all connected with the northern 
iron trade. Should it continue, a great accession of work to the 
Cleveland manufacturers must ensue. So far, however, it seems 
to have had but little effect, except a somewhat increased briskness 
in the demand for boiler and bridge plates. The opinion of those 
most competent to judge is, that it is too wide spread, and has so 
far been too violent to last long. 

Mr. Coleman’s award upon the Eston dispute has been very 
disappointing to the employers. Two and a-half per cent. reduc- 
tion is, in their — searcely worth the trouble of arbitration ; 
not to mention the loss occasioned by the four weeks’ strike pre- 
ceding. The steel trade continues in a very d 
and certainly needs every possible assistance to prevent wholesale 
stoppage of works. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A LARGE speculative business has been done in the warrant 
market in the course of the past week, and the feeling has been 
more cheerful than of late. The shipments are well maintained 
for the season, although some merchants — that they are not 
receiving very encouraging accounts from the United States. In 

int of fact the deliveries for shipment both to the States and 

are considerably short of expectation. The t of 


condition, full 


47s. 9d. cash and 47s, 9d. to 47s. 11d. one month, Business was 
done on baba meats 4 between 47s. 94d. and 47s, 103d. cash, and to- 
y—Thursday—the market was quiet at 47s. 9d. to 47s, 8d. cash 
and 47s. 10d. one month. 
The values of makers’ iron are decidedly firmer, as follows :— 


i ‘o. 1, 57s. 3d.; No. 3, 
53s. 3d.; Coltness, 61s. and 53s. 6d.; , 60s. and 53s. 6d. 
Summerlee, 57s. 6d. and 51s.; Chapel 57s. and 54s.; Calder. 

and 50s. 6d.; Carnbroe, 55s. and 49s.; Clyde, 51s. and 48s, 9d.; 
Monkland, 49s. and 47s.; Quarter, 48s. and 46s.; Govan, at 
Broomielaw, 49s. and 47s.; Shotts, at Leith, 59s. 6d. and 55s.; 
Carron, at Grangemouth, 48s. 6d. {specially selected, 54s. 6d.) and 
7s.; Kinneil, at Bo’ness, 49s. and 48; G at 
Ardrossan, 55s. and 48s.; Eglinton, 48s. 6d. and 46s.; and - 
mellington, 50s. and 49s, 

At a meeting of shareholders of the Monkland Iron Company, 
Limited, held in Glasgow on Monday, a proposal that the business 
be disposed of as soon as possible was defeated by a large majority, 
and a motion by Mr. Reid, the chairman, to carry on the wor! 
was agreed to. tions were carried on in a very spirited 
manner at the ironworks in the early portion of the week, the 
object being to have all work of a pressing description cleared 
off before the holidays. 

The condition of the coal trade is in all respects satisfactory. 
During the past week a number of fresh contracts have been entered 
into er coalmasters, and in almost every instance th 
have m arranged at an advance in prices, as ay ay wit. 
those which have been current for several years. In the Glasgow 
and adjacent districts work is being considerably interru; by 
the holidays; and the stocks, where these exist at all, are becom- 
ing very small in consequence. Among the cargoes despatched 
from Glasgow in the course of the week were 770 tons for 
Stockholme, 1580 for Cronstadt, 1050 for Naples, 1970 for 
Bordeaux, 420 for Barcelona, 600 for Rio de Janeiro, 600 for 
Quebec, 1400 for Montreal, 270 for Newfoundland, 2650 for 
steamers’ use, and 6095 tons coastward. 

Reports from the outlying districts of Lanarkshire are to the effect 
that so great has been the demand for all descriptions of coal for 
shipment that the surplus of the household sorts is being taken 
up, and the summer is gliding past without the usual dulness 
in household qualities being felt. ere has also been an 
excellent inquiry for steam and furnace coal. In Fifeshire orders 
‘are very numerous at all the collieries, and the recent advances 
in price are being fully maintained, fine sorts being quoted f.o.b. 
at Burntisland as high as 8s, 3d. per ton. A fair sbippi 
business has been done at Leith. The shipments for the ae 
Grangemouth were unusually heavy, amounting to 9544 tons. 

The shipments of gunpowder from the Clyde during the six 
months ending with June amounted to 585,820lb., as inst 
951,693 and 644,850 in the corresponding half-year of 1882 and 
1881 respectively. 


WALES AND ADJOINING COUNTIES . 
our own Correspondent.) 

I am glad to note increased hopefulness in the tin-plate trade. 
By the end of the month four of the old-established works which 
had been stopped will be in action again, all necessary preliminaries, 
sales, and transfer having been completed. Prices are very firm for 
ordinary coke and best, with an upward tendency. Coke tin 
wasters are advanced to 15s.; ordinary coke, 16s. 6d. e con- 
signments are now leaving Swansea and the Monmouthshire dis- 
tricts for Liverpool, and there is a confident expectation that this 
will be steadily increased. 

The coal and iron industries continue satisfactory, but a slight 
falling off is to be noted in the Carditf coal exports, while Swansea 
and Newport exhibit a corresponding increase. Cardiff foreign 
coal exports last week amounted %0 128,112 tons; Newport, 
37,325 tons ; and Swansea, 18,346 tons. In coastwise, Newport 
also figured well, sending 19,248 tons, while Cardiff only sent 
16,255, and Swansea but 4835 tons. The old quotations are well 
retained both for best steam and house, and 
vancing, 5s. being obtained without difficulty. 

A new pit has been commenced at Cwm Clydach, Rhondda. 
The owners are Perch and Co., and their endeavour is to win the 
well-known Abergorky seam. 

I note that discontent prevails in Monmouthshire, principally at 
Cwmtillery, about what is called the imposition of safety lam 
instead of permitting naked lights to be used. The objectors, who 
are petitioning the Home Secretary, plead that more accidents will 
now happen, and cite the fact that since the safety lamps have been 
in use—t months—two accidents have happened, while in the 
previous twelve months none took place. It appears unreasonable, 
after the eareful scientific inquiry made, that these complaints 
should occur. At all events, three months are too little for an 
basis of argument. But for the safety lamps, we might have h 
a -_ barf apm costing thirty lives! At the end of the year the 
colliers will be in a better position to judge. 

Considerable local feeling has been aroused at Neath by the 
failure of its opposition to the Swansea Bay and Rhondda Railway. 
A strong opinion prevails now that it was an injudicious move- 
ment and that its ill success should be remembered when certain 
plans for the improvement of Neath are brought forward, as they 
will be shortly. I have high authority for the assertion that there 
is no reason why Neath river should not be utilised in a large 
degree, and Neath have its ample docks as well as iron iudustries. 
The conversion of the canal into a railway and the working of five 
large collieries form features of the plan, which will shortly be 
placed before the a, I hear. 

An inquiry has been opened at Cardiff before Mr. T. Chitton as 
arbitrator, and Mr. Meadows White as legal assessor, with respect 
to Sir A. Mackworth’s claim for compensation in reference to ten 
and a-half acres of land near the pro Custom Dock. The 
land is estimated at £24,715. After len hy evidence had been 
heard, the umpire and assessor adjourned, time being necessary 
before giving their award. 

Moderate activity characterises the iron and steel trade, and 
tolerable orders are held for Canada and Spain. There is, how- 
ever, it must be admitted, some d of dulness, and new 
business is somewhat dilatory in coming to hand. The iron ore 
trade is bad. 

I am glad to see that the iron and coal trades in North Wales 
are looking up. The Staffordshire disturbances have resulted in 
this. Collieries only working of late three days a week are now in 

action. 


small steam is ad- 


Dorking SEWERAGE Works. —A Local Government Board 
inquiry was held by Mr. Arnold Taylor at Dorking, on Tuesday. 
the 19th inst., with rd to the — of the Dorking Local 
Board to borrow £12,000 for works of sewerage. Mr. P. L. Marten. 
the clerk to the Board, detailed the various stages this matter h 

through, extending over a period of several years. Mr. 

rban A. Smith, C.E.—Smith and Austin, engineers to the Board 
—described the general features of the scheme of sewerage designed 
by his firm, and explained the manner in which it was proposed to 
deal with the sewers under the very steep roads of the district, 
and the arrangements made for utilising the sbarp gradients by 


business is likely to be affected during the next fortnight by the 
fair holidays, which commenced this week. The increase in the 
a - Connal’s warrant stores has only been about 120 tons for 

e week, 

Business was done in the warrant market on Friday forenoon at 
from 47s. 10d. to 47s, 8d. cash and 48s. to 47s. 94d. one month, the 
afternoon quotations being 47s. 7d. to 47s. 64d. cash and 47s, 94d. 
to 47s. 74d. one month. On Monday morning business was done 
at 47s. 7d., 47s. 6d., and 47s, 74d. cash, also 47s. 9d. to 47s. 84d. 
and 47s, 94d. one month; while the same afternoon transactions 

at 47s, 8d. to 47s, 6d. cash and 47s. 10d. to 47s. 84d. one 
month, At Tuesday’s market the quotations were 47s, 7d. to 


g automatic sewage flushings for the main intercepting 
sewers. Mr. Smith also explained, at the request of the Inspector, 
the means to be adopted for effecting the thorough ventilation of 
the system. Mr. John Hanson described his process of chemical 
urification—known as “‘ Hanson’s patent process ”—which the 
Board proposes to adopt for treating the sewage at the outfall, and 
the Inspector expressed an opinion that the arrangements for 
purifying the sewage should be somewhat increased in capacity. 
e Inspector having remarked that the Board was in the hands 
of engineers of very wide experience, who were not experimenting 


on Dorking, but advocating accepted principles which had been 
extensively carried out by them at other places, the inquiry ter- 
minated, a vote of thanks to the Inspector having been 


/ 

(From our own Correspondents.) 
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3280. Gas W. 


7th July, 1883. 
$872. Seomenr and Tempes, F. Oddy, Bradford. 
3373. Carpets, T. Tempest-Radford, Kidderminster. 
3374. Tur Wacons, A. G. Margetson and W. 8. Hek, 


Bris 
Leap Pipes, T. P. Wilson.—(F. Coney, 


nt 
8376. Coup Conpucrors, H. E. London. 
Rattway Sieerers, &c., J. Monier, 


Apparatus for Boivers, J. Imray.—(Count 
D. @. T. Bouton and C. Trépardouz, Paris.) 


$381. Lire B. A, 
Hayes, New York.) 
8382. Cootine Hay Ricks, W. H. Baylies, Welford. 
3388. Gas Exornes, W. R. "Lake.—(€. F. Paris.) 
3384. Boors, W. R. Lake.—(P. M. Torrisani, Paris.) 
9th July, 1888, 


8385. Rarway Sieepers, G. Gilchrist, Glasgow. 
3386, Nal Pxarss, T. Stanford and H H. Payne, Bir- 


Giasgow. 
$281. Movu.ps for Castine, J. McLaren, 8! uir. 
$282. Transportinc Boxes of Fisn, J. Scott, Grant 
3288. Sarery Vatves, A. 
3284. — for Dyrtne, &c., J. Woodcock, Hudders- 
iter, 


$285. STOPPERING A. Kempson, Tunbridge 


$236. Fisrovs Scssrances, J. H. Cla: 
T. R. Whitehead, and T. W. Wheelwright, Beaktocd? 
for CuzmicaL Oprrations, G. Knowles, 
ion. 
3288. Busk Ty H. A. Lyman.—(W. A. Netile- 
ton, Bri 


3289. Perspsctive Drawine Apraratos, H. J. Haddan. 
sont S. Worden, Nebraska, U.8.) 

Caps for E. D Liverpol. 
S201. Arsenite of Sopa, F. C. Blythe, Accrington. 
3292. Marine DancER SIGNALS, M. Porter, Boston, U.S 
3293. SeLF-actInG PNEUMATIC IspIcaToR, F. G 

Lines and J. Kendall, London. 
3294. Packie for Srurrine-Boxes, C. Berlin. 


Pacxine, &., Fats, Mc 
3296. Wixpow Fasrznrses, E. M. Loe, 
C. Loe, Paris.) 


3297. Forerse Ratway Sprxes, &., C. D. Abel.—(4. 
Urban und Sdine, Vienna.) 


3299. PResERVING W. R. Lake.—(S. M. 
Colcord, Dover, U.S. 

3300. Spruxcs, W. Lake.—(C. Mace, U.S.) 

3301. Fornace Doors, W. lass, don-on-Tyne. 

3302, TELEPHONIC APPARATUS, Lake.—(4. Clay,U 

$393. Buspinc Books, H. J. Haddan.—(4. Brehmer, 


Leipzig ) 
4th July, 1888. 

$304. and J. Farran, Manchester. 

3305. Fos-Horws, F. G Fleury &T. J. Noakes, London 

3306. A. L’E. H. Holmes, Bengal. 

3307. Errervescisc Druxxs, A. 

3308. Avromatic Switcs for Ecxecrric Licutixe, C. F. 
Pollak, London. 

3309. PREVENTING Waste of Water, > lor. London. 

3810. Currmse by CrrcuLar Saws, . McMurdo, 
Scotby, near 

3311. Fivsnure APPARATUS, D. G. Cameron, London 

3312. VeLocipepes, J. J. Coventry, 
and F. G. Francis, F 

8313. APPaRaTUS or Tits, J. Imray.—(H. 
Pottiin, Paris ) 

3314. Waps for Carreipass, C. Berlin. 

8315. Frre-crates, W. Wade, Cre 

$316. SHapisc the Exps of R. Lake.—(@. W. 
Bruce, New York.) 

3317. Separatmsc Impurririzs from Cura Cuay, &c., 
A. 8. Chinnock, London. 


Paris 
Paints, A. M. Clark - (C. Dubois, 
3321. FeRMENTING &c., F. Wirth.—(4. Reihlen, 


3322. Rorary om, G. W. von Nawrocki.—(L. 
@ André, Riga, and L. "Loewe and Co » Berlin.) 
3328. Corrine Corks, J. Hix, 


5th July, 1883. 
3324. Apparatvs, R. Chidley, 


Wood Green. 
8325. Traction Excrves, R. H. Al Dewsbury. 
G Macaulay- 


Dbbott, 

$326. Garment called “ 
Cruikshank.—(W. B. Sons, Stut‘gart.) 

3327. Toy Pistox, A. C. Henderson.—(&. Barbé, Paris.) 

3328, Preservine the Epcxs of Booxs, A. C. Hender- 
son.—{H. T. Brunet and J. C. Devéze, Paris.) 

83 Coat, G. E. Vaughan.—{J. Werndl, Steyr, 

ustria. 

8330. Tricycizs, J. Cornforth, Birmingham. 

8331. Ramway Keys, R. D Sanders. Glasgow. 

Cors, &c., G. H New Wands- 


3338. Execrerc Arc Lamps, A. L. Lineff, London. 

3334. Rock Perroratinc Macuives, M. Macdermott 
and W. Glover, London. 

3335. Vapours. C. Burghardt, Manchester. 

3336. Gas Motors, H. Holden, 

3337. HorsesHogs, T. H. Heard, Sheffield. 

3338. Porrrymsc Water, A. Goldthorpe, Wakefield. 

3339. Avromatic Frerp for Rotiers, J. Shackelton, 
Blackburn. 


3340. ExecrricaL Accumu.ators, W. R. Lake. —(C. 
Dion, Montreal, Ca: 

3341. MeraL Casks, A. Dunn and A. Liddell, London. 

3342. ExTrRacTixe Dr. H. Kunheim, 


3343. ARTIFICIAL FERTILISERS, = W. B. Mumf 
ictoria Docks. 


ENTILATING CaSEMENTS, A. J. Boult.—( Messrs. 
Bouquet and Bulle, France 

8345. Boots and Sxogs, J. B. Rogers, Leicester. 

3346. Hoxpers for Kyire Braves, J. H. Johnson.—(J. 
Reckendorfer, New York.) 

8347. DirrerentiaL Valve Gear, H. Lawrence and R. 
M. Ogle, Durham. 

6th July, 1883. 

3348. Looms, R. L. Hattersley and J. Hill, Keighley. 

8349. Currinc Paper, T. G. J. Dawson, Otley. 

8350. Treatment of Tin T. Lloyd, Aberdylais. 

3351. Bieacnine Krers, J. K. J. Foster, Bolton. 

8352. Looms, Man 

Reezxs for Sups’ Hawsers, Hartle- 

pool. 

3354. AUToMaTICALLY Paeventinc Waste of Gas, N. 
Stevenson, don. 


Mrrron, &c., Giass, W. P. Thompson.—(Baron 
F. del Marmol, 
3356. Jonsrs for Corwers of ScHooL Scares, E. M. 
Owen, Festiniog, Wales. 
3357. Sorraces, W. Robertson, 
Johnstone, N 
3358 J. Bot, J. 8. Jeffery, and T. Kerman, 


$359. Canpurettine Gas, J. Thomas, London. 
3360. WorkING Pomts and 8. Pitt. 
—(J. Prince, Paris.) 
3361. CooLtne 8. Pitt.—(8. Harmet, France.) 
. Propuctxe Pirates by F. Wirth. 
—(Benecke and Fischer, 8°. Louis, U.8., and J. Frank, 
Frankfort-on-the- Main.) 


3365. Cormxa-our Stave, A. 
Door Locks, W. Lake.— (B. Chameroy, Paris.) 


3366. 


= Baxine by Steam, H. E. Newton.—(E. Yager, 


wen, 

3388. Compounns of Atvmina, T. L G. Bell, Stratford. 

3389. Mountino, &c., Sprvpies, J. Marsh, Ashton- 
under-Lyne. 

3390. Countinc Newspapers, J. E. Taylor, P. Allen, 
and C. P. Scott, Manchester. 

3391. CARURETTERS, H. J. Haddan.—{ W. Jackson, U.S.) 

3392. Evecrric Arc Lamps, F. M. Belfast. 

$393. Gaszous Hyprocutoric Acrp, C. D. Abel —(R. 
Hasenelever, Prussia. 

3394. Woop-WoRKING Macurinery, A. A. Cook, East- 
bourne. 

3395. Preventine IncrustaTion in Boruers, 8. Pitt.— 
A. Rosenberg, Olga, and KE. Hobergand V. V. Zoub- 


urg.) 
3396. Door Spauxes, D. and 8. Timings, Birmi: — 
8. 


Inventions Protected for Six Months on 
Deposit of Complete & Specifications, 

82 9. Perspective Drawinec Apparatus, H. J. Haddan, 
Kensington, London.—A communication from W. 8S. 
Worden.—3rd July, 1883. 

3°92. Dancer Sicnats, M. D. Porter, Boston, 
Suffolk, U S.—8rd July, 1883. 

$299. PRESERVING Ensi_acg, W. R. Lake, Southam 
ton-bu gs, London.—A communication from 
M. » Dover, Massachusetts, U.8.—3rd July, 


1883. 

$302. TeLepHontc Apparatus, W. R Lake, Southam 
ton-buildings, London.—A communication from 
Clay, Philadelphia, U.S.—3rd July, 1883. 

3303. Stitcnine or Books, H. J. Haddan, 
Kensington, London.—A communication from A. 
Brehmer, Leipzig.—3rd July, 1383. 


the Stamp Duty of £5 
has been p: ad 


2704. SHIPs’ W. 8. Brice, Liverpool. 
—2nd July, 1880. 
2734. SecuRtING ARMOUR Surps’ Turners, G. Wil- 
son, Sheffield.—3rd July, 1 
Oprarninc CoLours on and 
Holliday, Huddersfield.—6th July, 1 
MecuanicaL_y Curtmsc Grasses, E. Edmonds, 


London. —5th July, 1880. 
2747. Morstenine, &c., Seeps, H Holt, Hull.—5th 
July, 1880. 


July, 1880. 
2895. Preservine Foop, J. H. Johnson, London.— 
13th July, 1880. 
2952. Avromatic Lumuxovus Buoys, N. F. D. Barbier, 
—17th July, 1880. 
= Tansine Hipss, C. D. Abel, London.—5th July, 


2964. DistrLLinc AmmontacaL Liquor, J. Imray, Lon- 
don.—19th July, 1880. 

2765. Automatic Cct-orr Vatves, G. Fletcher, Derby. 
—6th July, 1880. 

2775. Exprostve Marrer, A. Hellhoff, Mayence.—7th 


July, 1880. 

2811. Cap for Sur's A. A. Rickaby, Sunder- 
land —8th July, 1880. 

2819 Grits, J. H. Johnson, London.—9th 


July, 1880. 

1053. the Soprty of Arr to Furnaces, T. 
8S Prideaux, Brockley.—11th March, 1880 

2824. Pumprne, &c., Arm, M. Kennedy and J. East- 

wood, Ulverston.—9th July, 1880. 

2855. Feepinc Parser to Printinc Macutnes, J. H. R. 

~ — Liverpool, and F. Hoyer, Waterloo.—13th 
y. 1 

2956. Preventine Excesstve Heatinc of the BaRRELS 

of Macurne Gons, H. H. Lake, London.—l7th July, 


1880. 
Borters, W. Keable, Hull —23rd July, 


ich the Stam: of £100 
Patents on which 


2758. Heatina, &c., J. Lewtas, Manchester. 
—6th July, 1876. 

2734. PapeR-cuTTine Macuinery, W. R. Lake, London. 
—4th July, 1876. 

= Darvine Cuarnss, W. R. Lake, London.— 5th July, 


6. 
2794. Pweumatic D. Longworth, Birming- 
ham.—8th Jul; 
2818. DREssinG R. W. Thom Wolverhamp- 
ton, and C. Lampitt, Warwick.—l1th July. 1876. 
2764. ‘TREATMENT of W. F. Nast, Lon- 
don.—6th July, 1876. 

2890. &., Macutves, R. Hornsby, J. Inno- 
cent, and G. T. Rutter, Grantham.—14th July, 1876. 
2952. Prosectiies, W. . Morgan- Brown, London.—20th 

July, 1876. 
2777. Pistots, W. R. Lake, Lon- 


don.—7th J 
Morgan, London.—14th July, 
Notices of Inten to Proceed with 


(Last day for filing opposition, 27th July, 1883.) 
715. Extractisc Ammowt from Soutions, L. Mond, 
Northwich.—9th February, 1888. 


1118, Dore Generators, R. D. Bowman, Leyton- 
ie and J. E. L. and W. J. K. Clark, London.— 


March, 
as eye &c., Lamps, E. Sturge, London.—2nd 
D. Ellison, Coventry.—2nd 


Ma: 
1132. Toots for SCREWING OFF Merats, &c., W. and J. 
Maiden and E. F. Cowley, _. —2nd March, 1883. 
1189. Inpicatine the Fiow of Exzcrric CURRENTS, 

Allen, London.—2nd M 1883. 
1141. Fasrewrnas for BRACELETS, Hirst, London.— 
8rd March, 18838. 
114%. Groovep Tirzs for Wueris, G. Davies, Man- 
chester.— 3rd March, 1883. 
1145. Uritisinc Sream of Steam Enornegs, 
nication from A. 


1129. VELOCIPEDES, J. 
eh, 1883. 


1146. a Haddan, London.—A com: 
munication from B, Laniozelet. 1883, 

1148. Dressinc Net, G. itz, 

Com. from G. H. er.—8rd March, 1 

1150. Purrinc on Boors or Suoss, A. J. oult, London. 
—Com. from G. N. er: —8rd March, 1883. 

1151. Hosts or Lirts, J ; T., and D. Barker, Old- 
ham.—8rd March, tes, 

1152. Gexeratinc Governors, R. Hallewell, Black- 
burn.—8rd March, 1883. 

1158. Arracaine Door to Hanpies, A. Varah, 

ATE INDICATOR, G. Hawley, Bromley.—5th 
March, 1883. 

1167. Borer Furnaces, H. J. Haddan, London.— 
Com. from E. W. Van Duzen.— 5th March, 1883. 

1171. Execrric Lamps, H. H. Lake, London. —A com- 
munication from E Weston.—5th March, 1883, 

1182. Evecrric Arc Lamps, J. E. L. Clark and W. J. 
K. Clark, London, and R. D. Bowman, Leytonstone. 
—5th March, 1883. 

1183. Jorsts of Perampuiator, &c., Hoop, J. Collett, 
Olton.—5 larch, 1883. 

1184. REoULATING the of Enornes, P. W. Willans, 
Thames Ditton.—5th March, 1888. 

1186. Governors for SreaM, &c., Macuinery, W. 

1 REATING StaRcuy SuBsTanc 
London.—6th March, 1883. = — 

1237. Locomotive Steam Exornes, J. H. Johnson, 
London.—A communication from T. Ricour.—7th 
March, 1883. 

1203. Propucine Lerrers, &c., on Merat, W. P. 
Thompson, London.—A communication from E. E. 
Wood, jun.—12th March, 1883. 

1358. OPENING CLOSED Packages, F. C. Glaser, Berlin. 

from F. H. Arnd.—1l4th March, 1883. 

1704. Conpvctine, &c., Evecrric Currents, J. M. M. 
Munro, G@ w.—5th April, 1883. 

1789. SIFTING AGRICULTURAL — B. Page, 
Tolleshunt d’Arcy.—9th April, 

1936. CENTRIFUGAL MACHINES, A. Brookes, London. 
Com. from D. McC. Weston.—17th April, 1883. 

1937. CentTriroGaL Macuings, A. G. Brookes, London. 
Com. from D. McC. Weston.—17th April, 1883. 

2122. Exrractine from Aurirerovus Pyrirtes, &c., 
T. Bowen and J. Napier, Swansea. — » 1883. 

2434. Propucine, &c , Evectriciry for LicutiNe, E. L. 
Voice, London. —15th May, 1883. 

. Lake, London.—A com- 


2674. Rar-way Burrers, H. 
munication 


2799. Prepartne Surraces for &c., J. 
London. —5th June, 1883. 
J. Haddan, 


London.—Com. from J. MacFarlane.—6th J' 
2816. Back, T. W. Appleyard, jun., and W. 
K. Appleyard, 


une, 
2817. Exvecrricay C. Hodgson, London.— 
6th June, 1883. 
Feut Carpets, J. Barcroft, Waterfoot.—7ih June, 


2847. Tomscers, &c , J.T. H. Richardson, Hatton.— 
7th June, 1883. 

2882. Arr to the Inrerior of TorPEpo 
Boate, A. H. Arnold, Landport.—9th June, 1883. 

2014. Rattway A. on, London.— A com- 
munication from A. Krupp.—12th June, 1883. 

2923. for Heavy Orpnance, W. Anderson, 
London.—12th June, 1883. 

2928. Movtpine Prastic W. R Lake, 
London.—Com. from O. R. Chase. —12th June, 1883. 

3096. Prerarina Foop for Inrayts, H. J. Haddan, 
London.— Com. from W. Horlick. —21st June, 1883, 


(Last day for fling opposition, 31st July, 1888.) 
J. H. Adams, London.- 5th March, 


ne "APPARATUS upon to which Haye Coats, A. 


on.—5th March, 
1173. Heatixo 8: Sream Borers, W. H. Thompson, L. 
London.—5th March, 


— and G. M. Porter, 
1190. SecompaRy Batreries, T. Rowan, London.—6th 
H to W. J. Jameson, 
MPARTING Heat ATER, &2., 
Newcas' March, 1£83 
1243. Hurpves, A. E. Maudslay, Littlebourne.—7th 
March, 1883. 
1250. AUTOMATIC 6° 8S. Gilbert, jun , Wans- 
ford.—8th March, 1883. 

1259. VELver, &c.,J. Imray, London.—A com- 
munication from A. Duquesne.— bin 
1260. Exrractine Matrers, C. D. Abel, 
London.—A communication from H. L. J. Parenty. 

—8th March, 1883. 
1273. Fasrentnes for Scarves, E. Hewitt, London.— 
March, 1883. 


1281. Looms, G. H. Hodgson, Bradford. —10th “March, 


1816. Beans, &c., G. Clayforth, Kent.—12th 
March 
1350, for the of RurLep SMALL- 
agMs, 8. Pitt, Sutton.— A communication from G. V. 
Fosbery and H. Pieper.—13th Marc’, 1883. 
1851. RoLuine on Banps of Srezt, R. H. 


L. Spring, Kingston- 
1391. TCHES, &., E. 
March, 1883. 


1510. AsceeTarsine the TemPERATURE within CLoszp 

Versris, H. Stopesand W. Crockford, London.—22nd 
March, 1883. 

1521, Steam a, P. Jensen, London.— 
Com. from J. dolph.—22nd March, 1883. 

1524. ATTACHING J. H. Johnson, 
London.—A communication from J. F. 
Preston, J.T, Prestige and E. 

1690. 
J. Preston. , de ‘Rusett, Anerley. 
—4th April, 

1892. AERATED Waters, F. Bennett, 
April, 1888. 

1903, BrEEcH-LoaDING Fire-arMs, E. Harrison and F. 
London.—14th April, 1883. 

2307. Recutatine Feep of ‘ATER 
W. White, London.—7th May, 1883. 

2514. A. Davy, Sheffield.—19th May, 
1883. 

2575. Evecrricatty Inpicatinc the Movements of 
Trains, E. C. Warburton and R. Hooper, London.— 
28rd May, 1888. 

Ferti.isers, J. R. Young, Norfolk, 

2701. for Puncaine, &., A. Higgin- 

2708. StaRcH, J. Polson and J, M. Harley, Paisley.— 
8lst May, 


Roaps, H. ¥. Williams, London.—2nd 
une, 
oes. Maxime Cicars, OC. Morris, London.—5th June, 


2822. Purrine IvstRUMENTS Conwecrep with a CENTRAL 
TeLePsone Station into Communication with each 
other, W. R. Lake, don. — A 
from G. A. Cardwell.—6th June, 1883. 

2841. Sarery Sapp.e Bars, Sir T. Dancer, Malmesbury. 
—Tth June, 1883. 

2850. Exzorric Incanp’ 


2008, Fam Fenoma, &o., A. Whitgrove, Worcester,— 

une, 

2973, BARBED = Wire, A. M. Clark, London.—A 
from A and E. A. Moen.—1l5th 


"| sot Ona J. Im London.—. 
ML A de rary. —18th Fone, 1888 188. 


Patents Be Sealed. 
List of Letters Patent which passed the Great Seal on the 
6th July, 1883.) 
5938, Boxes and Sarzs, W. R. Lake, London.—12th 


102. Facitrratine Action of Srrinc Rouurrs for 
Wixpow Buinps, G. D. Peters, London.—8th Janu- 


ary, 1883. 

107. Apparatus, W. J. 
Brewer, London.—8th January, 

108. Primary G. G. André, 


109, Puovons, J Ipswich,—8th January, 


125. Evecrricat Fine-arms, &c., E. A, Monfort, New 
York, U.8.—9th January, 1883. 

135. CALoINING Liwestong, J. Brocklehurst, Stock- 

—10th January, 1883. 

144. Cray, L. A. Groth, London.—l0th 
January, 1883. 

147. Woven Fasrics, J. Crabtree, Heckmondwike.— 
10th January, 1883. 

&c., 8. Andrews, Cardiff.—l0th January, 

155. Fouwrars Pewnoipers, G. 8. Rayson, Balham.— 

10th January, 1 

179. TeLEPHONIC TRANSMITTERS, H. Alabaster, South 
Croydon, and T. E. Gatehouse, Camberwell.—1tth 
January, 1883. 

180, INCANDESCENT Execrric Lamps, T. E. Gatehouse, 
Camberwell, and H. Alabaster, South —Mih 
January, 1883. 

181. Speep of Exornes, J. 

Lincoln.—11th January, 1883. 

= Garmoee Corn, &c., W. L. Wise, London. —5th 

anua 

257. Saccnarine, &c., E. P. Alexander, 
London.—16th January, 1 

260. Cawrre Boarp P. M. Justice, London.— 
16th January, 1883. 

$10. Caosninc Cement, &c., H. H. Lake, London.— 
18th January, 1883. 

$18. Hurricanes Lanrerns, H. J. Haddan, London.— 
1 January, 1883. 

Macuines, M. Lyon, London.— 

423, Hats, Vero and J. Everitt, Atherstone.— 
25th January, 1883. 

439. Mecuanism for Avarums, &., A. M. 

k, London.—26th January, 1883. 

440. Vevocipepes, W. T. Shaw, Surbiton, and W. 
Sydenham, London. —26th January, 1 

&c., Levers, F. Low, London.—s8th 


bruary, 1883. 
771. Screws, H. H. Lake, London.—12th February, ss, 
836. Gas Moron Exsoines, J. Imray, London.—15 


February, 1883. 
1245. GoveRwors, W. Murdoch, Glasgow.—8th March, 


1 

1730. Covertne Iron &c., W. H. Spence, 
London.—6th April, 1: 

1812. Lamps, H. Edmunds, jun., New York, 


U.S.—10th April, 1883. 

1942. Sroprzrs for &c., N. Thompson, 
London.—17th April, 1883. 

2006. Farcrion Ciurcues, H. Simon, Manchester.— 
20th April, 1883, 

2022. RESCREWS, R. Dolberg, Rostock.— 

2026. Boors and Suozs, J. Leighton, Netherfield.— 21st 


April, 1 

2102. for Exrractine 0118, J. Imray, London. 
—25th A 1883. 

2144. Textite Fasrics, W. P. Thompson, 
Liverpool. —27th April, 1883. 

= Macatnes, A. J. Boult, London.—27th 

Crumpers of and B. 
Walker, Leeds.—30th April, 1883. 

R. J. Sankey, South Hill. — 


April, 1883. 
Burrows, W. Willeringhaus, London.—30ih 
2218. Warpixo, &c., Yarx, W. R. Lake, London.—1st 
May, 1883. 
2314. Surps’ Apparatus, M. D. Porter, 
Boston, U.S.—7th May, 1883. 


(List of Letters Patent which the Great Seal on the 
10th July, 1883.) 


4732. H. J. Haddan, London.—4th 


October, 1882. 

162. the Presence of Water in CisTeRns, 
J. Shaw F. Milan, Lock wood.—-11¢h January, 
1883. 


168. Tooxs for Suzarine, &c., T. Perkins, Hitchin, 
and 8. Gilbert, jun., Wansford.—11th January, 1883. 

175. uae Macatieny, F. J. Drewry, Burton-on- 
Trent.—! lanuary, 1 

176. LuBRIcAaTING STEAK — W. P. Thompson, 


Liverpool.—11th Jan 
178. Macuing, 
end 
D. Appleton, —12th 
200. MAKING Srezz, R. eld, Janw 


January, \ 
Ercuine on Rouuers, C. J. 
1883. 
207, "Drawixa Corxs from Borrzes, F. H. F. Engel, 


Hamburg.—13th 1883. 

220. CO th, W. 
Jones, Llannon, ‘Gird pain h.—15th 
January, 1 


883. 
january 
an’ 
273. J. Sceats, Norbiton.—17th 


Jan 
Clarkson and J. Ross, Hull.—17es 


Jan 
$12. J J. Raggett, Aston.—18th Janu- 


317. ee pam, H. J. Haddan, London.— 
19th January, 1883. 
884. 4. Hasson, Brockelbank, London.—20th Janu- 


E. Tweedale and A. Hitchson, 
Accrin lanuary, 

849. TeLEPHoNiIc C. A. Teske, Wandsworth. 
—22nd January, 1883. 

= a J. T. Piercy, Birmingham.—22nd 

‘anuary, 

852. Doors, J. M. Hart, London.—22nd 
January, 1883. 

Looks, &c., J, M. Hart, London.—22nd January, 


| BRACELETS, A. Watson, Willesden.—23rd January . 


867. Removine Vecrtas.e Impurttizs from Woot, H. 
J. Haddan, London.—28rd January, 1888. 


3367. Lure Baits, M. Bauer.—( 
$368. Separatine Gram, C. Cadle.—{J. 7. La Du, 0.8.) 
$369. Mowrse Macurnes, J. Whitaker, J. E. Powell, 
atents. and R. J. Powell, Wrexham. 
: $370. Getrme Coal, W. F. Hall and W. Low, Haswell. 
*.* Jt has come to our notice that some applicants of the 8871. CurLutep Inoy Roiusrs, T. Miller, Edinburgh. 
Patent-office Sales Department, for Patent Specifications 
by ino at T 2854. Secuntine Bags, &c., E. Hawker, Leo. June, 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 
Applications for Letters Patent. 
*,* have been ‘‘ communicated,” the 
name address of the communicating party are 
printed in italics. 
Srd July, 1888. 
8278. Ececrricat Conpuctors, H. H. Lake.—(T. Z. 
Dunham, Boston, U.8.) 
3279. Coatine, &c., Mrratuic Prares, C. Stuart, 
3293. SIGNALLING Devices for Baromerers, H. 
Christensen, West Cowes. 
n.—29th May, 1883. 
2690. O-cans, G. A. J. Schott, Bradford, and G. 
2769. Eyetets, &c., W. Bodill, Birmingham. — 6th 
3318. Horse Girtas, J. C. Odell, Coventry. 
3319. Savine Lire at Sea, J. H. Jshnson—(P. 7. 
2831. Treatwent of VecrTraBLe Os, T. H. Gray, 
Deptford.—9th July, 1880. 
2845. Srzam Wuistces, J. Miller and I. Smith, Not- 
tingham.—10th July, 1880. 
2851. Screw Pumps. W. Anderson and W. Airy, Lon- 
don.—10th July, 1880. 
2932. Srzam Generators, L. Mills, Tynemouth.—16ti 
July, 1880. 
2771. Brick Macuines, W. L. Gregg, Philadelphia.— 
6th July, 1880. 
2785. for Spixninc Enoives, M. Bauer, 
2809 Rartway Switcues, J. Hough, Castleton.—8th 
July. 1880. 
2815. Brackets for Wispow Buixp Rops, R. B. Evered, 
London.—8th July, 1880. 
2838. Currmusc Gaooves of Putieys, W. R. Lake, Lon- 
don.—9th July, 1880. 
3043. Pratine Iron, &c, F. C. Glaser, Berlin.—24th Com. from E. 8. Pieper —10th March, 1883. 
Brandon, Paris.—A communication from L. 
Poilvache and A. Nagelmackers.—13th March, 1883. 
1384. Fasteninos for Borr.e Stoppers, J. Murray and 
March, 1883, 


Jury 18, 1888. THE ENGINEER. 39 
the down shuttles with free inserted Sor 
200. Gass BURNER APPARA’ the Unparallel endless laid, the pap, Se into Se 
Bow Januar cloth in width, discs stand pipe is 
8 ar Jénuary, 1888. ft the fabric off the pins of the endless c! A| up bay my © the cistern to about the height of the liquid machine. 
Orsnatinc Tramway Poms F. A. Abeleven, so as to | before the action of the apparatus begins. 5414. FOR anixa ConTROLLING 
25th J , 1888. inc nding-on ECTRICAL R. Allen, Lambeth.—13th 
., T. H, Harper, Redditch.— | roller, ictional brake serves to the 5885. November, 1882 A.M. Clark, 


27th January, 1883. 

463. AXLB-BOxES, F. Wirth, Frankfort-on-the-Main.— 
QTth 1883. 

583. Kwrrrine Macatnes, H. B. Barlow, Manchester. 


—B8lst Jaw 1883. 
596. srons for Gas, J. Imray, London. 
660. Comrounn, W. R. Lake, London.— 
Cor Corron-srep, F. 8, Fish, London.— 


763, TREATING 
London,—12th February, 1883. 
854. Screw Propgtiers, R. M. Steele, London.—l6th 


February, 1888. 
922. Formina Continuous Pirzs, C. A. Day, London. 
th February, 1883. 


VecETaBLe Fisres, J. Imray, 


925. Borrow Fasrenmvas, J. Imray, London,—20th 
February, 1 
981. Lirrs or Hoists, A. B. Dansken, Glasgow.— 
February, 1883. 
and E. J. 


son Glasgow.—2lst April, 1883, 

2068. SEL¥-LEVELLING Berrus, P. M. Justice, London. 
April, 

2087. Mempranes for MICRO-ORGANISMS 
from Liquips, &c., C. D. Abel, London.—24th April, 


1883, 
2. Corrine Apparatus, H. Davidson, Tottenham.— 


883. 

2177. Prorrctina Prates, J. Borrett, 
London.—80th April, 1883, 

2841. Caourcnouc, &., H. H. Lake, 
London.—8th May, 1883. 

2475. Wispow Sasugs, A. Rudolph, California, U.S.— 
17th May, 1883. 


List of Specifications published during the 
week ending July 7th, 1883. 

55,* 4d.; 4824, 2d.; 4902, 2d.; 5045, 4d.; 5202, 6d.; 
5209, 6d.; 6d.; 5380; 6d.; 5398, 8d.; 5897, 4d.; 
5400, 2d.; , 6d.; 5489, 2d.; 5442, 6d.; 5450, 2d.; 
5451, 4d.; ; 5455, 2d.; 5460, 2d.; 5461, 2d; 
5474, 10d.; 5476, 6d.; 5477, 2d.3 5481, 2d; 5485, 6d; 
5488, 2d.; , 20.3 5490, 2d.; 5495, 6d.; 5496, 2d.; 
5407, 6d.; 5498, 4d.; 5501, 6d.; 5502, 2d.; 5603, 4d.; 
6504, 6d.; 6d; 5507, 5508, 4d.; 5509, 
5510, 10d.; 551%, 4d; 5514, 6d.; 5515, 6d.; 5516, 4d; 
5518, 6d.; 5519, 6d.; 5520, 6d.; 5521, 2d.; 5522, $ 

25, 6d.; 6527, 2d.; 5528, 5529, 5530, 6d.; 
5581, 4d.; 5582, 8d.; one, 6d.; 5536, 6d.; 5537, 6d.; 
5538, ; 5589, 10d.; 5540, 24; 5541, 6d.; 5542, 2d.; 
5648, 6d.; , 4d.; 5547, 6d.; 5548, 4d.; 5549, 4d; 
5554, 6d.; 5556, 6d.; 5557, 8d.; 5559, 
5561, 6d.; 5562, 6d.; 5563, 6d.; 5565, 4d.; 5566, 4d.; 

, 8d.; , 6d.; 5570, 8d.; 5571, 8d.; 5572, 4d.; 
5575, 4d.; 5581, 6d.; 5582, 6d.; 5587, 6d.; 5599, 6d.; 
5618, 4d.; » 6d.; 5665, 6d.; 5745, 8d.; 5798, 10d.; 
1857, 6d.; 1448, 4d.; 1608, 2d. 

*.* will be forwarded by post from the 
Paten' 2S on receipt of the amount of price and 
exceeding Is. must be remitted y 

order, Reader the Post-offi 
H. eader her 


ABSTRAOTS OF SPEOIFIOATIONS, 
of Ser of Patents. 
6421. Turrmo- GENERA’ Woodward, 


This relates on" improvements in thermo-electric 
generators, bye | — are rendered more efficient, 
compact, and durab! 


4902. Compounp Iron PLATEs, 


October, 1882:—(Not with.) 

As applied to armour tes the invention consists 
in w a steel plate to an iron te, and then 
remo the steel until the iron te ae re a 
thin f of steel, which is extremely 

h, to its "proximity to the weld; 
ae te bars, rods, &c., one half is made of s 
the other half of and the two halves welded 


together, so that the strain will be borne by the weld. 


He 6d. 
The apparatus consists of a tube “tne front 
= a cutting edge and supported by an — in which 


ita 
to be removed out of the centrifugal vessel, and skims 
off such liquid, which runs through th he tube, 
5209. Fivisuixe rue Interior or HoLtow Ware, J. 
ee Wednesbury.—6th November, 1882. 
Cast hollow ware ee is usually too war for 
invent or enamelling an turned. The 
inven’ 3 consists in grinding the interior of hollow 
— corundum or othi 
ma 


er 
in the hee a and causing a set of 

stirrers to rotate rapidly th 
Eous Merats, 8. and 8. R. Chatwood, 

in an t mould 

us to divide it into three or more comaparimontn, into 
centre one of which homogeneous metal is run. 
= to redness and 
be hard and brittle, and into the 


The two metals are run in at the same time. 
and the uced are hammered ‘ 


6354. Fousnine MACHINERY FoR AND 
Winpina-on TextiLe Fasrics, J. 


near Huddersfield.—9th November, 1882, 
This relates to finishing machines 
winding woven fabrics on to rollers for the 


removing the milling creases ; and it \- 
the both in length and th previous to being | s 


fabric in b y 
T. F. Hobbs, November, 1 
lot proceeded with. 
PR. deem are laid in grooved strips or mouldings of 


5360. Hooxma” Currma Cioru, W. Lee, Man- 
Oth November, 1882. 6d. 


used by c 
paring and cu fabrics to be made into ents, 
and it consists fitting a frame on of 
the table and pivotting the latter on a frame, so that 
in a vertical or horizontal 


—llth 882.—(4 communication from P 
Oriolle, France. 

This relates to of 
sunken vessels by p= Be. from the ho! 
through openings for'this: purpose in the 
and at the same time itting air at a p 
than that of the column of water above deck, ole 
a partial vacuum is produced which renders the leaks 
more easy of closure from the ou! 


tead of using a separate hooking frame as hitherto. 
Wassino, WRINGING, AND Manoiine 


Lancashire.—l 
November, 8d. 
To impart to rollers of wringing and 
gling machines a foot — and conn 
and crank are e usual nal band-wheel 


and The invention relates to the use of 


rollers ; to 

— on the top roller; to 

the rollers, to means "tor 


5862. Lamps, J. November, 
1882. 6d. 


consists, in forming the bars 
ing the roof lights or of double or H 
the ou extended and bent 
over to carry the framework of the ventilator to which 
poy are attached, and the inner flanges are extended 
the dome holder to which they are attached ; 
Seoen ly, in fi the glasses without the use of 
them the of the 
ly, in supporting the dome by 
ip 
urthly, 


inside over the air hole, and the other oid placed 

outside. Talc may be used instead of glass. 
6368. Trearment, DisrRisvtion, AND 
or CompresseD Air ror Motive Power, &c., 7. 
A. English and J. Sturgeon, Westminster. —joth 
Nov , 1882.—{Partly a communication from C. 

. T. Hanssen, Germany.) 1s. 

The object is to pure com ed air 
at a central it for motive 
power air 


absorbent substance. 
an A and distributed throug’ 


employed for measuring the quantity supplied. 
5864. Tricycies ano oTHER VeLocipepEs, H. &. S. 
ist make uso use of the back action of the 

pedals for actuating increased power-driving gear. 
58371. Manuracroure or Gas, B. 

two 


A metal ti 
bers one within the other tl the larger one bein; 
nected toa retort and containing two decompos: hye or 
goss coils of different dimensions, the outlet of 

e smaller being enpene to the inlet of the larger, 
while the inlet of the small conn: to a force 
pump to deliver chemicals from suitable tanks. A 
spectal retort and other improvements are also 


5872. Fountam Pens, W. R. Lake, London.—l0th 
November, 1882.—(4 communication 
Livermore, Providence, U.8.)—({Not proceeded witi 


This relates to fountain pens with an ink chamber 
within the handle, a ta g writing point perforated 
by the ink a needle in the and 
it consists in the general construction so as to simplify 
such pens, 
53°78. Exvecrric Lamps, &., J. M. Boullon, Golden- 

square, I. Probert, Walworth-road, and A, W. 
Soward, Serjeants’ -inn.—10th November, 1882. 6d. 

This relates to the manufacture of carbon filaments 
for incandescent lamps. The inventors decompose any 
suitable gas in a glass chamber, fitted with two ce 
electrodes, connected in circuit with an electric 
generator, by causing electric sparks to pass through 
it from one electrode to the other. The action of the 

rk causes carbon to be deposited on one of the 

—* which deposit becomes gradually enlarged 


until it bridges over the between the two 
glass vessel is then exhausted, and 
the lamp ready for use. 


53°74. Frames ror Pictures, &c., 
J. Fisher and T. Wolstencroft, London.—11th Novem: 
ber, 1882,—(Not proceeded with.) 2d. 

The waste cuttings of straw boards are built up so as 
to form the ‘cane, which is then covered with a veneer 
of wood or other suitable material. 


5375. Forpinc Pocker Scissors, A. J. Boult, London. 
—Illth November, 1882.—(4 communication from 
Bontgeu and Sabine, Germany 

The blades are of the same a and jointed toge- 
ther in the usual manner, but where the bows com- 
mence only short extensions of the blades are formed, 
and to each of which a shell or case is hin bag as to 

be capable of being turned to enclose the b! 


5376. Guarps ror Saws, J. Wetter, New 
Wandsworth.—llth November, 1882. —(A commuai- 
tion from Gretschel and Heinemann, Leipzig.) 6d. 

This consists in securing to an adjustable par 
shaft two movable guards, one in front and the other 
at the back of the saw, the front guard being com- 
posed of two perforated — plates placed right 
and left of the saw-blade and guided by two sleeves, 
which are movable along the horizontal shaft and can 
be fixed in any suitable ition, while the back guard 
comprises also a moveable sleeve secured to the said 
horizontal shaft and carrying two vertical spring bolts, 
one right and one left of the saw blade, each of which 
bolts carries at the bottom a roller pressed on the block 
of wood by means of a spring, so as to prevent the 
block of wood ” io accidentally slanting upward 
while being sawed 
53'7'7. Batts ror Piayinc Games, J. Wetter, New 

retschel a leinemann, 

This relates to the formation of coloured wired Balke whe which 
will not alter dampness or other causes, and con- 
sists in letting into the begin ee or pins of coloured 
glass flush with the outer surface of the ball. 

5888. Apparatus AND ARRANGEMENTS FOR THE WATER 

'REVENTING WAST J.J. Tylor, 
—lith November, 1882. 6d 

The object is to effect a ‘automatic flushing out 
action by means of syphon. arrangements in connec- 
tion with a supply cistern, oe it consists in ing 
the longer leg of a flushi hon through the bottom 
of a supply cistern, such eg ‘ing of the well- known 
vena contracta nozzle form, while the shorter leg is in 
the form of a dome placed over the u per open end of 
the longer leg. The lower end of th the latter into 
an S-shaped fixed to the bottom supply 


cistern, and a@ small internal s' 
syphon, which passes down into the 


6606. SHEARING AND Puncuina Merat Pxates, &&., 
J. Lehmann, West Hartlepool.—1lth November, 
Void.) 

This relates to a tus for shi and punching; 
and ist, use of rotating with over- 
lapping edges, which shear the ma between them. 

a suitable apparatus for being combined 
ith and driven by the same ie. 


oe APPARATUS FOR REGULATING AND CONTROLLING 
Currents, P. R. Allen, Lambeth.—11th 
November, 1882. 6d. 

This invention consists of a tap for turning current 
on to incandescent lamps, ge tap contains carbon 
resistance pieces, so a current can be 
sent through en, oP light given by the lamp 
proportionately d 
5388. ManuracTuRE oF o¥ INDIA-RUBBER, 

&c., FoR InsuLATING ELECTRICAL A, 
Parkes, Bexley, Kent.—11th November, 1882. 4d. 

The inventor prepares india-rubber, Stamutpeedinas or 
oxidised castor or other seed oils in such manner that 
either of them, or combinations of — — be 


rendered incombustible, by mixing them wi' 
ribs | Bhate of sine, “or phosphate of lead, oxy e of 
zinc, or 
Oxraintsc aND CopPER FROM &e., 
W. R. Lake, London.—11th November, 1882.— 
m from L. L. C. Krafftand J. B. isch- 


ipal series of 


separation of the es, an 
liquid containing the metal in solution; and Second): 
the precipitation of the dissolved oxides or carbonates 
by the expulsion of ammo: gas from its 
solution, the woking fon and oo of the said oxides 
and carbonates, the +. 


5391. FOR oR 
THE “‘ScoRE” FOR ATHLETIC OR OTHER GAMES, &c., 
x Green, Ashton-under-Lyne.—13th 1882. 


This relates to a method of indicating numbers, 
letters, words, or figures by using or causing to revolve 
in front of a casing provided with windows or 0; 
and over square or other flat-sided sections. 
flat plates or links (preferably made of sheet —_ 
hinged together so as to form a or band, in w! 
each plate or link is of the same size as one — of the 
bloek or section over which it revolves, and is marked 
with a number, letter, word or figure, or left blank or 
unnumbered as it may be required. 

5392. Recerractrs ror Biscuits, &., J. Hall, 
Sheffield.—13th November, 1882. 6d. 

This relates particularly to the means of automati- 

cally opening or closing lids or bodies. 


5398. Jomts or Pires, &., W. N. Hutchin- 


employing a screw to make th 
pe a gasket lying within 
another pipe. 
5395. Onnamentine Terra-coTta PLaqugs, A. Tuck, 
London, —13th November, 1882. 4d. 


end of one 
socket end of 


plaques and articles of terra-cotta of an ornamental 

character, by preparing and attaching to them sheets 

of gelatine or paper, on which is lithographed or 
printed decorative matter. 

589'7. Insecrors ror Raisinc, Heatinc, Feepine, 
AND Forcinc Water into Steam Bo: 
Nelson, Vauxhall.—13th November, 1882.—(Not pro- 
ceeded with.) 2d. 

A strong 


third its size; and such vessel is 
both to the steam space and water space of the 
A check valve is applied to the steam pipe, and also a 

h-pressure valve, and high- ure and check 
valves are fitted to the pipe connected with the water 
space. The pipes are connected to the injector vessel 
by screw unions, and a pipe passes from the screw 
union of the steam pipe three parts down the inside of 
the injector. The injector is first filled with steam 
and then cut-off soas to form —* when the over- 
flow high-pressure valve is opened and water drawn 
in. The steam valve is again opened so as to heat the 
water, and by turning off the overflow pipe valve and 
turning on the steam and water valves, the water 
flows into the boiler. 


5899. Meratic A, K. Huntington, Strand.— 
18th November, 1882. 
This consists in the i. of alloys of the 
kinds of bronze, brass, gun-metal, and the like, by 
admixture of the usual Sorodieadn with silicious iron. 


5408. Seraratine Liquips rrom Waste Propucts or 
CremicaL Works, G. H. Bolton and J. R. Wylde, 
Widnes —13th November, 1882. 

In the cauticising of solution of carbonate of soda or 
of potash to make sodium or potassium hydrate, a 
voluminous precipitate of carbonate of lime is formed 
in order to remove the caustic solution, from which it 
is placed in a centrifugal machine thro’ ugh which 
water is caused to flow so as to take the oe of the 
caustic liquor. The invention further tes to the 
separation of chloride of manganese solution from the 
deposit in the settlers of the Weldon and other 
solutions from slimy materials, by m ye deposit 
with a granular material and passing it through a 
centrifugal machine with or without extra washing in 

the mi e by a stream of steam or water. 

5496. Sroves, 8. Slater, November, 1882. 
—(Not with.) 

An outer case of thin metal 3 provided with a base and 
pe hell to achimn 


5409. For Exectric Licutixe, J. Muir- 


November, 
This relates improvements in variable resistances, 
rr number of "rich can be blocks of 

amoun pressure on w! can be regula‘ 
a differential screw, other differential screws being 
used, so that a large motion given 
res' a 


5417. Bouts anp Nots, R. Howarth, Wolverhampton.— 
14th November, 1882. 6d. 

This relates to a differen’ -screwed bolt, with a 
nut at each end thereof, in combination with means 
for screwing up such bolt and preventing such nuts 
from ereon when the bolt is screwed up. 
5422. Szconpary Barrerizes, H. Woodward, 

Bush.—14th November, 1882.—(Not pr. 
wi 
to , manufacture of plates for secondary 
batteries. 
— &c., J. Thomas, Hollo- 

This t to the mode or method of intro- 

ducing the air. 


th November, 1882. with.) 2d. 
partly in in the driving 


mechanism and in improvements in the frames. 
1. Frames ror Picrurgs, &c., A. J. Boult, Lon- 
don.—l4th November, 1882. 4 communication 
G. France. protection 
not 


5482. Mousicat Instruments, W. Booth, Rochdale.— 

14th November, 1882. 4d. 

This relates to brass and other wind a, 
the object being to prevent the accumulation of mois- 
ture—caused the breath of the performer—in the 
slides or tubes of the t. 


5433. Liquip or So.vtion ror WasHinc WEARING 
AppaREL, &., 8. Hulme, Manchester.—l4th No- 


vember, 1882. 2d. 
For it is to use a 
soap composed oi and tallow; 


bat fe for of 
gal palm oil, and cocoa-nut vil. 


FoR HEATING AND VENTILATING, 
&., C. R. Stevens, Lewisham.—l4th der, 1882. 


This “relates to several improvements in the general 

construction of the apparatus. 

5438. Apparatus ror THE ConDUCTION AND DistRI- 
BUTION OF ELEcrRic CuRRENtS, R. FE. B. Crom 
Queen Victoria-street.—15th November, 1882. 

This relates to improvements on the inventor's 

patent, No. 5080, 2ist November, 1880, and toa means 

or insulating be conductors of large size. This is 

effected by win the conductor with a spiral pe mad 

of india-rubber in a longitudinal direction, the ‘fr 
united by heat. 


of the strip 
vulcanising this 


being afterwards 
a the conductor is placed wi 
a sheathing tube, and the whole subjected toa high 
temperature for some time. 
5440. MacHINEs wITH 
Continvovus Movement, 
15th 1882.—(4 communication from 0. 
Andersen and T. Hansen, 6d. 
This relates to improvements in the general con- 
of the apparatus. 
5441. Sronzs ror LirHocRaPHic P. Stuart, 
ventor 
stone with artificial stone, peo Be Lom set a higher 
g strain than the compositions or plasters 
, such — 
ite, sand, or 
or without the insertion 
wires, T, or angle irons in the com- 


5442. Exrracrion and SEPARATION OF &c., 
J. Mayne, Manchester.—1l5ith Novem- 
er, 
The brine is pF in a reservoir, from which the 
surface condenser of a steam engine onmplies, and on 
passing > amg which its temperature is raised to 
when it passes to the salt 8, which 


100 di deg 

are encl and surrounded by hot chambers 

heated by the gases of combustion from a furnace. 

The pan itself is divided by a horizontal plate, shaped 

so as to facilitate circulation. Beneath the plate are 

a number of steam boxes or pipes surrounding the pan. 

ounine, when it is supplied “to the steam boxes or 

pipes beneath the fan. 

5443. ManvuracTuRE oF J. Clarkson, 
Yorkshire.—15th November, 1882. 

The inventor claims ms providing for the: entry into the 
body of a cigarette of a current or currents of cold 
air to mix with the heated tobacco smoke during its 

passage through the tte to the smoker's mouth, 
such air being admitted by a minute orifice or orifices 
so situated in the cover of the cigarette that when one 
end of the latter is in the smoker's mouth such orifice 
or orifices will be near but outside of his lips. 
5444. Apparatus ror WEB Printine AND FoLpiInc 
For DELIVERING AND CounTiNG NEws- 
PAPERS, &c., 7. Sowler and W. Pattison, Man- 


and folded papers, whereby they are 
counted into dozens as they are delivered. 

5445. Tites on or EaRTHEN- 
war, J. Wetter, New Wa —15th November, 
188%2.(4 communi from J. B. Bowlenger, 

Tits to the et 
at ucing or 
blocks of ceramic ware, having incrustations through 


their entire thickness. 


5446. Apparatus FoR DEODORISING AND DISINFECTING 
F. J. Austin, J 


43 43, 


This relates to the t of an 
cistern, and to the mechanism therewith. 
5447. Siipine AND CHANDELIERS, G. and 

BE. Atkins, Birmi November, 1882.— 
(Not — with. 
re with the water 


This 
joint and balance weights. 


J. H. Kidd, Wrexham.—15th Novem- 
The anchor is constructed of several pieces of cast- 

steel or other metal. 

5449. ROLLING F. Asthé 


West: 


h 


head, Westminster, and T. M. Collett, Mornington- 
crescent.—13th November, 1882. icati 
Srom G. A. Grindle, Bo: India.) 6d. 


This relates to a switch capable of shunting a hea’ 
current without sparking at the points of contact, = 
without an pe Apa of total extinction in the circuits 
between which it is placed. 
5411. Furnaces ror &c., W. Felton, 
near Stourport.—13th November, 1: 6d. 
This consists in providing for the po of the 
gas in the actual working furnace, and also for 
cally the immediate stoppage of combustion at any 
moment. 
5413. Crecunar wir InsERTED Spoon FoR 
SewIne F. 0. Schmidt, Berlin.—18th 
November, 1882. 


This relates, First, ts improvements on circula 


6d. 

The inventors em in rolling mai mills with the pairs 
of rollers arranged one behind the other, the combina- 
tion of guiding rollers with a receiving funnel. 

5450. Fitrerine, W. P. Thompson, 
November, 1882.—(A communication from A. 
Horsnell and W. Murphy, Montreal.)—(Not 


with.) 

The object is to provide a tap with a permanent 

filtering which, will allow un- 

filtered water to be drawn off when desired. 

5451. Sewixa Macnives, W. R. Lake, London,—15th 
November, 1882.—(A communication A. 

Wilkinson, New York.)—(Not proceeded with.) “ed. 


This comprises various improvements in the vertical 


and horizontal shuttle and feed levers, the shuttle and 


machine, consisting of a reciprocating upright | 
with a number of horizontal dolly pegs or perforated 
discs, and which can be readily mounted upon and 
removed from the was 
roller bearings for w 
means for regulating 
he construction of 
kar.) 8d. 
This comprises two operation. 
= 
finally, the regeneration of the concentrated am- : 
| ned to be in quent 
water, and is then dried by passing through some 
is then com- 
ins to the required F 
) 
The inventor claims the method of rendering the 
joints of drainage and other pi and watertight 
position. : 
= This consists in - e surface of terra-cotta 
tion with the boiler, an referably of about one- 
6045. Brusues ror Parntino, Distemperino, &c., : 
J. Culmer, London.—23rd October, 1882. 4d. ; 
The tenon on the handle is formed with a longi- s 
tudinal cut, into which a metal piece is inserted, and ; 
is formed with ears projecting at the ends, so as to Hi 
prevent the binding which secures the bristles to the , 
on from slipping forward. 
backward and forward. The s edge of the tube is ‘ 
chester.—15th November, 1882. 6d. 
This relates to the construction of that part of a 
web printing and foldi: machine which delivers 
\ 
omogeneous me run wi will remain ductil 
and capable of be’ bent_without fi 
leads through the shell and communicates with an 
‘This relates to machine ontaining 
re machines con liquid, through 
which fabrics are passed ea | or subsequent ‘to 
dunging, soaping, > g, and other opera- 
tions. C) nee ney when applied to soaping is to get rid 
of the thick: used to carry the colour or mordant, 
and when —_ to dyeing to cause the colouring 
matter to croughiy impregnate the fabric, and it 
consists in the use of beaters with,flexible flaps which 
revolve and strike the fabric as it passes over rollers, 
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the feed, and the actua! cam and driving shaft ; 

also the combination with a horizontal shuttl 

lever, to give the shuttle backward and for 

motions, and the feed, upward, forward, downward, 

and backward motions by cam action alone, by means 

of vertical devices, and without the intervention of a 

bell-crank or a spring. Other improvements are also 

descrived. 

5452. Preventixc THe or Keys on 
WEpDGEs Usep Securine IN THEIR 
&c, L. Williams and D. Bdwards, Cardif.—lith 
November, 1882. 6d. 

relates to the method of preventing the dis- 
placement cf the keys of railway by 
projection or projections on the chair over which 
key can be driven, or the alternative method of inden- 
tations in the chair and projections on the key. 


5453 Rauways, B N. Molesworth-Hepworth, Man- 
chester.—16 h 1882.—({ Provisional protec- 


The object is to enable railways to cross rivers or 
canals without raising the level of the permanent way 
above the height of an ordinary bridge, and still not 
interfering with the _——- of vessels, and it consists 
in forming two loop lines acroes the river, enclosing a 

between them, and providing a swing part in 

each loop for the passage of the vessels. 
5454. Macumery ror Sanp, Ones, 
&c , J. Nicholas, Cornwall.—i6th Novem- 

This relates partly to the method of forming the 

machine by joining together a 


opening a screen is placed, and 
a deep pocket is formed at the side of the valve ‘seat, 
is deflected, and deposits its impuri. 


expands, and closes 


5456 H+»mocks, 4. Pratt, New York.—l6th Novem- 
ber, 188. 4d. 


claims a h k, boing © bi 
tion of two, having a single body, in shape of two 
elongated hexagonal figures, placed side by side, with 
rope running through and supporting the centre 
thereof, provided with rings, rope edge, and stretchers. 
5457. Hypraviic Pressore Vatves, H. Berry, Glou- 
inventor claims as the chief and princi 
of his invention the use and application st obthene 
leathers and passages, in the construction of hydraulic 
= gga and stops valves for water and other 


5458... Avuromatic Door FasTeweR For Raitway 
an &c., T. Scoursidd, Bow.—16th November, 


with a latch and trip bolt, operating together with the 


works a pressure ip, by means of rod G and piston 
er ares a sliding weight the 
action of which regulates the introduction 


cen’ 
Siahaft The cylinder on 
© || (©) 


R 
a4 
B~ 
u- Z cy | 
A 
© 4 
FIC.2 


and which between the heads carries “the pistons C. 
The shaft is hollow and carvies a cock U, h 
which the explosive mixture to the explosion 
compartments. The wing, uy dis: ng the piston, 
causes the chamber in contact with it to pass before 
the mixture orifice of the shaft. The mixture enters 
the chamber and is exploded. 


5507 Parrrakino Aspestos ror SPrnnine, &., J. C. 
Mexburn, London.—20th November, 1882 —(A com- 
munication from E. Deffrennes Bettremieux, ) 
—(Not proceeded with.) 2d. 

This consists in submitting asbestos to the action of 
a carding engine of spherical construction. 

5508. Propucine ARCHITECTURAL ORNAMENTS, &c., 
Woop or OTHER Fisrous Pup, L. A. Groth, 
London.—:0th November, 1882.—(4 communication 
from C. G. Mineur, Stockholm.) 4d. 

This relates to improvements on patent No. 158, a.p. 
1881, and consists in mixing fibrous pulp with hot 
water to form a fluid that will Bow freely, and which is 

intoa mould anda piece of muslin over it, 

&@ sponge g then used to absorb the water and 

compress the pulp, which is poured in in successive 

layers. The mould is then nearly dried and the pulp 
further compressed by hand, when a backing of thin 
strong paper is applied and the drying completed. 

5509. Propuction or Macyrsium, ALUMINIUM, &c., 
L. London.—20th November, 1882.—(4 

Gratzer, Hanover) 2d. 


striking plate to indicate or safety positi 

of the door handle. 

5459. Souxpixe on Fixpine THe Deprs or THE Se*, 
J. Mackenzie, Glassow.—l6th Ni ber, ¥ 


6d. 

‘The object of this invention is to obtain continuous 
soundings while the is under way, and to have a 
constant record on the ship by means of a galva- 
nometer in an electric circuit, which is completed by 
a sounding cylinder. This cylinder contains two plates 
of metal or m, the water space between which 


becomes greater, thi 

less, and the galvanometer is subject to a greater 

deflection. 

Rs, W. Keen, Shoreditch.—16th November, 
proceeded with.) 2d. 


This relates to means for converting children’s high 
chairs into low chairs when desired. 

5461. Pencit Cases, W. R Lake, London.—l6th No- 
vember. 1882.- (4 communication from C. W. Liver- 
more. Providence, U.8)—(Not proceeded with.) 2d. 

The object is to throw the lead forward for use and 
retract it within the point of the case when not in use, 
by means of grasping jaws, formed on the end of an 
inner sliding tube, and actuated by coming in contact 
with a contracted portion of the outer case. 

5601. Seir-acrixc Buckets, Grass, on SKEPS YOR 
axp Discnarcine Grain, &c., G. M. 
~~ and J. Lowrie, Limehouse.—18th November, 1882. 


The grab, bucket, or skep opens and closes automati- 
cally, 0 as to be self-filling and discharging by the act 
of raising and lowering. bucket is hemispherical 
and in two parts, conn«ted by and pivotted to a 
frame. It is suspended and worked by a single chain, 
the opening and eee | being effected by two sets of 
connections, so attached to the two parts of the bucket 
that an upward strain on one set opens and on the 
other set closes the bucket. The two sets of connec- 
tions are respectively attached tuo the cruesheads or 
slides of ind dent verti da 


from R. 

This consists in the electrolytical decomposition of 
the chloride or fluoride of magnesium, aluminium, and 
other metals of the alkaline earths by means of 
dynamo-electrical machines, and comprises, First, the 

imult ploy t and conduction of reducing 
gases, such as lighting gas ; Secondly, the employme:t 
of crucibles in which the chlorides or fluorid:s are 
melted and electrolytically decomposed, such crucibles 
being made of metal such as iron for magnesium, and 
copper or iron for aluminium ; and gome in the case 
of melting vessels made of graphite, fire-clay, or porce- 
lain, the use of tube or other suitable shaped pro- 
jections, composed of that metal which is found most 
suitable for the electrolytical decomposition of the 
metal to be thrown down. 
5510. Gas Motor Encines, J. Maynes, Manchester.— 

—20th November, 1882. 10d. 

This relates, First, to means for maintaining the 
working part of the cylinder sufficiently cool to protect 
the lubricating material ; Secondly, to avoid the loss 
of heat and pressure due to use of water jackets; 
Thirdly, to maintaining the frictional or sealing sur- 
faces of the cylinder proper at equally pro: onate 


a and e e 8) e; Fou 
to e ilar of any size within pn 


con: 
tical limits, according to power required ; Fifthly, to 


the c , without affecting such charge by the heat 
of ; Sixthly, to ensurip, 
‘or combining necessary for the charge, 
ehich is raised to the temperature to give the pressure 
and impulse required for maintaining the motor at a 
uniform speed ; Seventhly, to use abstracted 
during emission of previous charge for heating new 
; Eighthly, to increasing and making more uni- 
form a me of the engine by the use of an auxili- 
ary cylinder worked in a similar manner to an ord: 
a steam engine cylinder; Ninthly, to 


aD 
situated one above the other. The lower one is 
attached to the lower end of a pair of guide rods, upun 
which the upper crosshead can alide, and one of the 
other set of connections is made to support the weight 
of the bucket at required moments by a self-acting 
tumbler, by which the bucket is connected to the 


5506. Rorary Gas on Expiosion Enoing, J. C. Mew- 
burn, London.--20th November, 1882.—(A communi- 
cation from C. D. Goubet, Paris.) 6d. 

This relates to a rotary engine worked by the force 
produced by sive explosions of any explosive 

agent, such as gas, nitro-glycerine, dynamite, &c. 


The engine is posed of a cylinder A, in the heads 
of which are spaces for ensuring the circulation of 
water necessary for the proper working of the engine, 
and within which the cylinder wings are formed. The 
heads P have arms connecting them with a central boss, 


Z engine to run in either direction by the 
use of a counter-shaft. Other improvements are also 
described. 


5516. Hanptzs or Horpers ror Use in Carvina 
Megat, &c., H. H. Lake, London.—20th November, 
1882 —({A communication from P. J. Carmien, near 
Paris ) - (Not proceeded with.) 4d. 

The handle is formed with branches to be placed 
over the bone of the joint and surrounded by a 
band of metal wound in the form of aspring, one 
end of which is connected to one of the branches, 
while the other can be moved so as to grasp the 
branches and hold them well against the bone. 


5510. Iyrecratine Apparatus, J. Imray, London.— 
—(A communication from B. 
Abdank-Abakanowicz and C. Roosevelt, Paris.) 6d. 

This relates to apparatus in which integrating 

inclined dite bearing against i, is applied, elther alone 

ag is a , either 
or in combination with reinforcing mechanism for 
regulating mechanical or electrical power and register- 
ing its expenditure or for measuring curvilinear areas. 

In its simplest form a cylinder is mounted on a hori- 

zontal axis, and t it bears the head of a disc 

mounted so it can swivel on a slide or carriage 
moved along parallel to thecylinderaxis. Thedisc being 
turned on its swivel, so that its plane lies at various 

di of inclination to the cylinder axis, when its 

slide is. moved, the cylinder is caused to turn, and such 

t ated by gear to a counter, and 
thereby effect a registration of the integral, or com- 
municated to a regulator and govern the expenditure 
of energy. The application of the apparatus for 
regulating the carbons of electric lamps is described 

5520. Arr.xoxc Tosine To Coupiines, &c., 
J. Hunt and T. B. Mitton, Birmangham.—21st No- 
vember, 1883. 6d. 

The coupling consists of a cased body of brass, the 
inner part having a bulge or swell at its end, while 
over it is a cap screwed to the inner body and having 
acentral hole for the passage of the tube, so that when 
the cap is screwed home the tube is gripped between 
it and the swell on the inner part. 

5522. Taps ror APPLICATION TO BorrLEs CONTAINING 
Aerated Liquip, P Yates, Oldham.— 21st November, 
1882.—(Not proceeded with.) 2d. 

The hollow screw of taps used for bottles containing 
aérated liquids is provided with an elastic plug and a 
bridle jointed to a spring clip adapted to clasp the 
bottle below the shoulder, and is applied to such 
bottles when the cork has been withdrawn. 


6528. Removine toe “Bopy’ anp 
Guaze orr Barcks, B. B. Brooke, Hud- 
November, 1882.—(Not proceeded 


A revolving face plate works on a horizontal shaft 
and is grooved and covered over with a sheet of sieve- 
werk. The bricks are placed on a 
— to be in contact with the revolving face 
5529. Winpina Apparatoe, J. Farrar, Halifax.—2lst 

November, 1882. (Not with.) 2d. 

This relates to machinery for winding fibrous mate- 
rial on to bobbins, spools, or pirns, and conical 
to form cops, such material being single or two, 
three, or more folds, so that it may be afterwards 
doubled or twisted. The object is to stop the spindle 
in the event of a thread breaking, to facili the 
removal of the paler ag ensure the equal winding of 


the two or more 
2. Lirnocrarnic Presses, J, Haddan, Ken- 
sington.—2\st November, 1882.—(A communication 
from B. La; ¢, Paris.) 8d. 


moistener. A frame carries in its centre a cylinder, 


tines D, of a flexible rear continuation C!, of said bar 


(27 


vided with teeth D1, essentially as and for the 
herein desertbed. 


and at its front end is a pulley, over which passes a 

rope fixed at one end to the front of the car: , and 

from which a weight is ———— provided with 
othe attached to the 


‘ consists of a to moisten 
the stone, a part to lift it, and a part to move it 
forward. 


5583. Wire ror Fences, W. Priedlaender, London. 
—2lst November, 1882.—(4 communication 
Honour aud M. Friedlaender, New Zealand.) 6d. 

This consists in barbs or spurs formed of metal with 
ef desired number of points, and having a central 
hole for threading them upon a single wire, along 

they are prevented from moving by distributing 
the wire on side of each barb or spur. 

56541. Rotary Enoines, A. M. Clark, London.—2\st 
Ne , 1882.—(A communication from G. W. 
Wade and J. W. Wardell, Michigan, U.S.) 6d. 

This relates to the arrangement of rev valves 
and means for o; ting the same to change the direc- 
tion of motion . admitting steam to opposite sides 
of the pistons, of which there are four, and also in 


the combination with the revolving cylinder and its 
pistons or valves and therefor, 


forming a central steam chest, to which steam is 


with reversing valves M for each piston. 


5548. Vatves ror Arn Compressors, C. Pilkington 
Haydock, L shire.—22nd Ni ber, 
This relates to the admission and emission valves of 
apparatus in which air or aeriform fluids, such as gases 
are compressed by a pump or like appliance, the object 


being to enable such valves to open and close freely 
without shock, and to give a large area fur the e 
Der tele the 
0 or . For purpose the valve is form: 
ond faces, which seat on two seats, as 
shown in the drawing. 
6685. Arracuixc Lamps to Carriages, &., J. 
F. Davies, Burmingham.—23rd November, 


According to one arrangement a taper dovetail recess 
is formed at the bottom of the lam; a 
with a corresponding dovetail on the lamp iron. 
upper end of the candle tube screws into the upper 
part of the lamp ring, and secures the lamp in position. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gastte. 


2'79,012. Ferepixe Straw as To Furnaces, 
William 8. Prosser, Auburn, Cal,—Filed September 
8th, 1882. 

Claim.—The combination, with a straw feed-box A 
and one or more reciprocating bars C, having pivotted 


bit or auger, the combination, as shown and 
described, of the twisted body, the leading screw at 


an adjustable cutter fitted 
hold said cutter in its seat. 


2'79,305. Horstina Apparatus, William W. Wythe, 
Red Bank, N.J.—Filed November 6th, 1882. 
Claim.—(1) In hoisting ay 
of the toothed 


(73305) 


pon 

opera: shaft, placed for e: 

with substantially as shown 
described. 
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SourH KENnsINGTON MusguM.—Visitors during 
the week 7th, 1883 Monday, 
Tuesday, and Saturday, free from 10 a.m. 
10 p.m., Museum, 3; mercantile marine, 
Indian section, and other collections, 3777. | 
Wednesday, Thursday, and Friday, admission 
6d., from 10 am. to 6 p.m, M 
mercantile marine, In i 
collections, 1008. Total, 15,310. Average of corre- 
sponding week in former years, 18.709. Total 
from the opening of the Museum, 22,163,882, 


in which are holes communicating with the arms, which ee 
bor rag ye and in connection with circular spaces 
6 heads. ne ‘head an excentric T) bich 
| o> 
279,204. Jas. Swan, Seymour, Conn.—Filed 
ie objec’ to construct a rapidly-working press March 9th, 1883. 

f with dicularly-applied Claim.—(1) As an improved article of manufacture 
an expansion bit or auger, it comprehending a twisted 
body provided with a cutting lip at the lower end of 
one of its twists or pee a a | acrew, an 
—_ cutter, a seat for the same, and a clamp to 
hold the cutter in adjusted position, all substantially 

averse, e rear end 0 has a | as described. (2) In an expansion bit or auger, the 
page for a disc or drum with a bobbin in centre, | twisted body provided at its lower end with the 
on which a band is wound, and serves to move the | leading screw, and having a transverse seat 5, located 
Sfies of Inciined Planes, ( above the floor 4, combined with the adjustable cutter, 
5455. Va.ves ror Corrroiiinc THE Fiow or STeam and clamp to hold the said cutter in the seat, sub- 
AND FOR Separatine Stream From Water, J. 
Wetter, New Wandsworts.—l6th November, 1882.— 6 
(4 communication from J. J. Godet, Paris {Not 3 3 
proceeded with.) 2d. - 
ies In such pocket. An expansible receptacle is fitted 
to the top of the valve, and contains a suitable fluid, 3e ad ‘ 2 4 
so that when the valve-box contains chiefly water the a—@—* 4 3 
receptacle contracts, and valve, allowing the 
water and air to escape, while if steam arrives, the 
i " F groo f the body 
stantially as described, the grooves o 
on a ne rises, the receptacle to ae from the hole the chips made by que said 
cutter, substantially as set forth. (3) In an ex jon 
the lower en ereof, the transverse sea arran 
S541 DAa in the lower end of the body, above the floor 4 thereof, 
said seat, and means to 
| | 
| \ the two cams A h upona second shaft, and in 
= plane of the toothed wheels for engagement therewith, 
This relates to the construction of mortice locks i — 
Va 
Ao 
f 
(99 - Lt 
of circular cut-off valves having their axes of motion \ rif \ / 
coincident with that of the cylinder for working the oN DA 
engine under different degrees of expansion. In the | = s —_ 
ecreases as the pressure of water on the cylinder (5541) ibed. (2) In hoisting 
ee ay the combination of the two touthed wheels 
tely 
Z\GY 
Mo 
Cary 77 
ntroducing at the proper time the meng of com- Y 4 Lise Yj 
essed cool air for combining with the gas. and form 
admitted by pipe C. J are the radially sliding valves 
or pistons, and K the circular cut off valves controlled 
by Band lever F. The slots in which the pistons work 
[5543] N 
chain [5543 
| 
if an —C YG 
| ( H 
| 
/ 
| 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT YORK. 


Tue show of the Royal Agricultural Society at York 
promises to be in many respects a success. It is held on 
the racecourse at Knavesmire, about 14 miles from the 
centre of York. The ground is flat and somewhat sand 
and dusty ; it lies low, but rain seems to pass freely ahronae 
it, To provide for the worst, however, plank roads have 
been laid down to itand through it. The weather has, how- 
ever, on the Whole been satisfactory—windy, cloudy, 
cool, with occasional heavy showers, which did little moré 
than lay the dust. 

There is a very large display of implements, and an 
examination of the catalogue will reveal an un 
number of entries, “ New Implement,” but a search through 
the show-yard will end in disappointment, for many of the 
novelties are absent, and not afew of the things shown are 
more novel in name than in reality. We do not propose 
here to reproduce the catalogue or anything like; it our 
functions are discharged by bringing under the notice of 
our readers all that we have found new and worth *\\«1i- 
tion. 


ge | corn fal! afier passing 


THE ENGINEER. 
was described in our some timesince. Other awards: 
are referred to he’ r, 


The novelty in thrashing machines is confined to the 
finishing machine exhibited by Mr. Edwin Foden, of 
Sandbach, in which the us blast fans and second 
dressing shoe are dispensed with, the only fan used being 
an exhaust fan, which acts as a chaff lifter, and at the 
same time effects a specific gravity separation, instead of a 
separation by dimension, as when sieves are employed, In 
our engravings of the machine Fig, 1 is a side elevation 
partially in section, Fig, 2 is an end view i in 
section, and Fir. 3 is a p! F is the exhaust fan referred 
to. A A are air inlets to a vertical pipe or finishing exhaust- 
box B, through which the grain and chaff and other light 
through the aveller P, and in so 
doing ‘eet with the imeoming draught or current of air 
procee “ag to the exhaust fan F, and thus the light 
grain and «cher light particles are carried along with 
the curreat in the direction of the- arrows, through the 


| passage ©, inside the framing C’, into the light corn pockets 


D, where the velocity of the air is reduced, owing to the 
increased area of the , and which has the effect of at 
ghee iiberatin s the light corn, short straws, &c., which drop 


The judges have made several important awirie ‘I'bé) down and are emptied at the light spout LL, whilst the 
sui’ gle for aot’ grain is free to descend into the ordinary rotary screen R. 


\prize of £50 for the best equipped dai 


barley for malting purposes this separation by weight is 
very valuable, 

A run was made on Monday with some rather rough 
wheat, under the inspection of the judges, and although 
this trial was only intended to show the efficiency of 
exhaust separation, it was sufficient to enable the judges to 
see that the invention was worthy of the award of one of 
the silver medals at their disposal. It will no doubt be 
remarked by many that there is nothing new in the 
employment of an exhaust fan. There is, however, the 
difference which amounts to novelty between a proposal 
not carried out ina practically and commercially successful 
manner, and one which is successful in both r 
There is nothing new in the use of an exhaust fan, but it 
may be applied as part of a new combination. 

Messrs. J. and F. Howard, of Bedford, exhibit a thrash- 
ing machine by Messrs. Clayton and Shuttleworth, to 
which they have attached the straw trussing apparatus 
referred to above. This consists of a pair of string binders, 
like those used by Messrs. Howard and several other 
makers in their sheaf-binding reaping machines, driven 
by a strap from the shaker crank. The straw as it comes 
from the shakers is carried between a pair of travelling 
webs, like those of a sheaf-binding reaper, and by these it 
is delivered upon a platform at about the level of the 


en, 4 
more than fifty cows is given to Mr. Edward Ahlborn, the 
German exhibitor. This decision has occasioned surprise 
among many critical visitors, by whom it was ae 
that the prize would fall inte the hands of Messrs. T. 
Bradford and Co, the only other competitors in the class, 
It seems, however, that this firm failed to comply accu- 
rately with all the conditions attached to the award. 
Nevertheless, Messrs. Bradford come in for a share of 
“ Royal” honours, the judges having bestowed upon them 
a silver medal for their butter-worker and dairy table 


combined. The prize of £25 for the most efficient and the si 
ressor, to be worked in conjunction shutt 


economical straw co’ 


FOWLER'S TRACTION ENGINE" 


The chaff and other light particles areurawn in the direc- 
tion of the arrows through the pipy_E and exhaust fan F, 
by which they are so delivered to the chaif bagsGG. B'is 
an enlargement of the exhaust-box B, so that any heavy 
corn that may have been draws Up into this enlargement 
falls along with the other heayy cora, In order to ensure 
that the corA in passing from the aveller or scourer P shall 
be spread evenly over the @iitire area of the exhaust-box 
B, the mouth of the delivery to the exhaust-box is divided 
hy ribs 4, and for the same purpose ribs 77 are affixed to 
pf the exhatist-box. At K is a sliding valve or 

he face of the aveller P, to vary the scouring 


with a thrashing machine, is withheld, neither of te two action cr the grain as required, The spout N N and valve 
competing inventions having sufficient merit in tl eyes of © are vsed for permitting the wet corn and smut wheat to 


the judges to entitle it to the sought-for distinction: 


At‘ fall into the exhaust-box B, and thus all grain passing 


the same time, one of them has been thought worthy of a! through ‘he machine is dressed a second time and passed 


-silver medal. This is thestraw-trussing machine exhibited 
by Messrs. J. and F. Howard, of Bedford. As the price 
of this apparatus is but £45, the machine is placed within 
the of farmers of limited capital. e machine 
binds the straw into trusses as delivered by the thrashing 
machine, each truss being securely bound by two bands 
of hemp or other . Another appliance which 
has caught the approval of the adjudicators is Maynard’s 
straw “yealming” or straightening machine, price £22. By 
itagrpeans the straw or hay is straightened before being 
vuv into chaff, the only preliminary requirement being to 
throw the material on the machine by one man with a 
fork. Yet another silver medal is received by Mr. Charles 
Catley, of York, for his new steam-power plough, already 
described in Tue Eneryzrr. A similar recognition is 

iven toahorse-hoe, price £13 10s,, exhibited by Mr 

rederick Savage, of King’s Lynn, while the remaining 
medal is won by Messrs. George Cradock and Co,, of 
Wakefield, for their wire rope for steam cultivation, which 


throug! the screen R. The first, winnowing operation is 
performed in the dressing shoe T by means of the same 
exhaust fan F, which draws the chaff, &c., through the 
Pipe or extra chamber §, and off the riddle ‘I’, and 
delivers) it the same as in the case of the second dresser 
at GG, the chaff-cleaning being effected by the per- 
forated fan casing MM, the air pressure being regulated 
by the sliding valve H H in the air a of the 
riddle-box, and the air inlet being arranged at U, Fig, 1. 
From this description it will be seen that Mr. Foden has 
made a distinct step in the simplification of the thrasher, 
and as far as can. be judged by the work done by it in the 
show ground, the separations are equally as good, if not 
superior, to those made by the ordinary sieves, The 
removal of light but full sized grain cannot be effected b 

means of sieves, and this is particularly noticeable wi 

oats. The specific gravity separation, however, of Mr. 
Foden’s machine removes these light grains or grain shells, 
and the best sample obtained is remarkably good. With 


caving riddle, where it is caught against a pair of arms, 
and packed against these by packing arms as in a reaper. 
When the straw has thus been collected in sufficient quan- 
tity to press hard against the first-mentioned arms, they 
move sufficiently to set the binding apparatus at work. 
Two strings are thus tied round the truss of straw, and the 
truss is ejected. During the working of the machine in 
the showyard the binding was effected with regularity and 
with sufficient neatness for all practical purposes. With 
ordinarily good straw instead of rather rough stuff, the 
trusses would no doubt be cleanly made, and even with 
that used the trusses were all distinct. There was a little 
roughness at one end of some of the trusses, but this 
appeared to be the result of want of adjustment, as it was 
caused by the tendency of the straw to deliver faster at 
one end of the platform than at the other. The problem 
of trussing may be considered accomplished, but whether 
the machine is likely to be extensively. adopted we are 
not called upon to give an opinion, 

Messrs. Nalder and Nalder exhibit the single crank 
machiue for which they were awarded a silver medal last 
year at Reading. Since that time they have made some 
modifications in the connections between the ends of the 
shaker boxes and the main riddle shoe, and also some 
alteration in the wood hangers for this shoe. It has been 
asserted that a noticeable quantity of power is absorbed 
by the wood spring hangers, and Messrs, Nalder say that 
their attention has been directed to the reduction of this, 
and to opposing the momentum of the shoes of thrashers, 
which causes much stress, owing to the rapidity of the 
reciprocating motion. This they do by increasing the 
strength and the number of the spring hangers. This 
change has been accompanied by a difficulty. In starting 
machines so fitted the resistance of these strong springs 
has to be overcome, and this is effected by the use of much 


‘hs 
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larger pulleys than in usual practice. A spring power is 
obtained, Messrs. Nalder say, about threp fourths 
of the shoe momentum. The form of hanger illustrated 
has been for some time used in the new machine by 
Messrs, Nalder, the lower part of the hanger not bein 
rigidly held by an attachment to the Fram oat provid 
with a wide joint, the = which is attached to 
the shoe as an axle. e makers object to this 
form—see below—and ascribe to it the. objection usually 
— inst joints. The joint bearing is, however, 
e, may run 4 long time without getting slack, and 


it certainly absorbs less power than the rigidly held hanger. 
In order to get over the difficulty anh wes in using 
short but stiff wood hangers, Messrs. Nalder have now made 
the in sections or leaves, as shown at page 43, 
the centre leaf taking the place of the usual hanger, while 
it is reinforced by two or more outer leaves. As shown the 
hanger has three leaves, but if even greater flexible resist- 
ance is required, five leaves may be used ; but in all cases 
ends of the leaves must be free to slide 
in the joint casting, as shown. Assuming hangers or 
substitutes for hangers cannot be employed of such a 
length, that their period of vibration is that of the riddle 

then the method of cushioning this reciprocating 


SHARP AND PALMER’S BOILER. 


ight may be looked upon as a very useful addition to the 
ine. Supposing the shoe to be making, say, 360 strokes 

per minute, or six per second, the length / of the ———— 
whose vibrations would be synchronous with this, would 

“1666 \2 
be =g = 322 x 12 , ora length ofonly 
1:0857in. With the high speed that is necessary it is diffi- 
cult to see how so Te pendulum length can be used 
with any modification of the pendulum, and it would be 
still more difficult with the higher speed of over 400 
strokes per minute adopted by Mr. Mantle in the single- 
ak Spee ve described in our impression of the 
inst. 


MESSRS. AVELING AND PORTER’S SPRING WHEEL. « 


Messrs. Richard Garrett and Sons show one of their 
new thrasher drums. This is, perhaps, the best drum yet 
brought out. It is illustrated by the annexed engravings, 
and differs essentially from any drum previously tried. 
The beaters A are of the Garrett-Ellis steel longitudinal 
ribbed pattern, and have such a section that they may 
be used on both sides, and as they may be turned end for 
end in the may be obtained. The 
beaters are deep or thick, thus givi ter wearing time, 
and the whole rib is thicker onk dewet than eal This 
gives the drum aform which enables it to get a better hold 


of the straw. The drum heads E are of stamped steel, 

duced by means of a Piedbceuf press, and the chairs C on 
which the drum beaters rest and are held, are also of rolled 
steel, and mt a deep surface to the corn, the beater 
being bedded on the steel chair with a piece of papiér 
maché between them. They are bedded on a wood-liner, 
which keeps out the dust, and thus assists in main- 
taining ce, The bolt holes are filled with a piece of 
lead composition pipe a little longer than the depth of the 
wood, so that when the bolts are screwed up the pipe is 
compressed, fills the hole, and keeps all tight. As a proof of 
the value of this form of beater and chair, it may be men- 
tioned that it has been experimentally proved that with 200 


COULTAS CHIMNEY ELEVATOR. 


revolutions less than usual, it will do the same amount 
of work, and much less power is absorbed. The drum, 
however, is so very strong, that it isexcellently well suited 
for a high The beaters are rolled with right- 
hand ribs on one side, and with left-hand ribs on the 
other, so that one set of rolls will produce them, and one 
stock of beaters only is necessary for the agent or the 
farmer. A Qin. instead of a 7in. pulley is ; 
Amongst the miscellaneous 


travelling wheels turn upon discs or bosses, through 
which the rake drum shaft passes excentrically, and turns 
in bearings therein. These excentrics are adjustable in 
order to raise or lower the rake drum to suit heavy or light 
crops, and also to vary its position, according as the forward 
or backward action of the rakes is required, so that in the 
turnover action the wheels are in rear of the rake drum, 
thus enabling the rakes to clear the hay before the wheels, 
and vice versdé in the back action. In neither case do 
the wheels over any portion of the finished work, the 
excentrics being locked in whatever Sac they may be 
set. Each wheel turns upon a pair of such éxcentrics, and 
the nave of the wheel itself is constructed of a hollow 


shell flanged at the outer periphery, and closed by a cover 
on the outer face, the flange having the wheel spokes 
attached. This gear consists of an internal ring of teeth 
trics, the ring and pinion being toge y one 
or two itemneliee toothed wheels, according as the 
backward or forward action of the rakes is desired, 
or are thrown out of gear for travelling on the road. 
Fig. 1 is an inside elevation of the wheel with the inner 


SECTION ON LINE AB 


SS | 


GARRETT'S DRUM. 


the haymaker exhibited by Messrs. Dening and Co., Chard, 
which, though brought out last year, has not been 
described by us. The novelty consists in the arrangement 
of the gear by which the spindle is carried through the 
wheel naves, so that a a head may be placed out- 
side each travelling wheel. A haymaker narrow enough 
to pass through the narrowest field gates, but to which may 
be applied the outer heads, so as to make a wide machine, 
is thus secured, with the advantage also that in a very 
heavy crop the machine without the outer heads 
may be used, the heads being detached in one 
minute. The gearing pd which this arrangement is 
possible js shown in the engraving, page 44. The 


shell of its hub in section to show the driving gear which 
is disconnected for travelling, Fig. 2 is a vertical cross 
section of the wheel nave and excentrics drawn to a larger 
scale. A is one travelling wheel and a a' are the she" »n4 
cover forming its nave, turning upon a pair of circuit 
stationary bosses B fixed to the machine frame, and C is 
the rake drum shaft passing excentrically through the 
discs B, the shaft being supported and turning in bushes 
or bearings c¢ fixed in excentrics B. D is a pinion fast on 
rake drum shaft C, and E F are two intermediate on 
wheels ing together and turning on centres e f sup- 
ported Coewesn i pair of plates G hung on studs g fixed 
centrally in the excentrics B, H is an internal ring of 
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teeth within the nave of the wheel A, with which wheel F 
is always in gear. By oscillating plates G on the stud g 
either of the two wheels E F may be thrown into gear with 
the pinion D on the rake drum shaft, so that the ring of; 
teeth H is geared with the pinion D either directly —— 
wheel F, or indirectly through wheels E and F, 
according to the direction it is desired to drive 
the latter, or neither of the wheels E F may be in gear 
with pinion D for gare | G' is a lever pivotted at the 
centre of, and having a stud which passes through a curved 
slot in the inner excentric. The stud with the 
adjacent plate G, and the lever has a latch, which engages 
in one of three notches in the flange of the excentric, for 
adjusting the plates G in either of three positions above 


DENING AND CO.'S HAYMAKER. 


referred to for forward or backward gear or for travelling. 
The shell a of the wheel hub A has an exterior flange at 
a*, to which the wheel spokes are attached, and on the 
interior ‘of which the ring of teeth H is formed. The 
shell and cover also have flanges a received in a rebate 
or groove around the excentrics. The inner excentric of 
the pair has in front of it a plate or disc L, concentric with 
the rake shaft C, and fixed rigidly to the main frame M, 
to which the shafts are attached. 

_ The Reading Ironworks Company show some detail 
improvements in the new self-delivery horse-rake which 
they exhibited at the Islington Show last December, and 
which we then described. 

Messrs. Shield and Crockett, of Nottingham, show a 
most ingeniously simple corn screen. It is a wire screen, 
the wire being wound in one long spiral in such a way 
that the form of the cylinder produced is traversed by one 
furrow, which extendsasa largespiral furrow from end to end. 
The screen heads are cast iron with heavy rims projecting 
considerably beyond the bosses, which fit loosely upon the 
shaft. They are thus allowed to “wobble” on the shaft, 
with the result that the wires of the screen are always 
closer together at the bottom than at the top. No brush 
or any device is thus oe to clean the screen, as any 
= which may fix i in the lower part of the screen 

alls again freely within it when that part of the screen in 
its revolution reaches the top. The screen is thus self- 
cleansing, and the spiral furrow carries the grain forward 
without any sheet iron worm or other propelling device. 
The thing is ridiculously simple, and seems to be perfectly 
efficient in every way. The judges awarded Messrs. Shield 
and Crockett a silver medal for the screen, which will, no 
doubt, soon be in very general use wherever rotary screens 
are employed. 

Messrs. Gatward and Son, of Hitchin, show some of their 
corn and seed separators, which consist of a cylinder of 
sheet metal stamped into the form here shown. The circle 


A represents a section of the screen cylinder, F being a 
trough extending the length of the cylinder, and E a spiral 
wire like a spiral spring which acts as a worm for collect- 
ing the seeds separated from the corn. D is a view of a 
piece of the stamped sheet metal of which the screen is 
made, B being a section of the same. As the cylinder 
revolves, the grain, such as wheat, falls out of the recesses 
B formed in the metal sheet, but the smaller seeds are 
carried higher, and do not fall out until they are tipped out 
by the inclination of the recesses, when about on a level 
with the centre of the cylinder. They then fall into the 
trough F, from which they are drawn by the spiral worm 
E and emptied at the end of the cylinder. By means of 
this separator seeds and weed seeds which cannot be sepa- 
rated by any other means are extracted. 

Messrs, B. Reid and Co., of Aberdeen, exhibit a small 
hand pump for farmyard purposes. It consists simply of 
a valve-box, from which rises a pair of vertical pipes, the 
one being the rising main, and the other a barrel in which 
works a loosely-fitting plunger attached to a wood stick 
handle. The two valves are of the form of half an egg, 
with a stem and weight attached to the smaller end. This 
rests in an india-rubber ring. The valve-box is placed in 
the tank of water or manure, so that the valves are always 
below the level of that to be pumped. Hence the liquid 


must find its way into the pump, and almost any quantity 


of straw and similar material likely to be found in the 
liquid manure tank in a farmyard will through the 
pump, as was shown by the maker by forcing whisps of 
straw into the openings at the bottom of the valve-box. 
Messrs. Lewis and Son, of Kettering, show a weighing 
machine attached to a sack truck, with sack-raising appa- 
ratus, so made that the platform may be run down quickly 
by turning the handle in the opposite direction to that for 
raising it, and throwing a pinion on the raising spindle 
into gear with one of the same size on the handle spindle, 
For raising the load a pinion on the handle spindle gears 
into an internally- wheel on the raising spindle, and 
thus the two speeds are obtained. The same firm shows 
an exhaust fan for rick-drying purposes, which is one of 
the type which has blades and casing cast in one piece, the 
whole revolving as an unenclosed fan-wheel on the end of 
aspindle. The central mouth of the fan is covered by a 
casting, to which is attached the exhausting pipe, and in 
order that the joint between this and the fan mouth shall 
not necessarily be a close one, which would cause friction, 
a sixteenth of an inch or less is left between them, and to 
prevent air rushing in at this place a few small blades are 
cast on the fan case close to the mouth, so as to exhaust 
from this joint rather than allow air to enter. 
The Waterproof Paper Company, Willesden, makes a 
and interesting display of houses and other 
structures, constructed wholly or in = of waterproof 
paper and millboard. As the nature of the material is not 
understood generally, it will be well to explain its mode of 
formation here. Copper strips are placed in strong liquid 
ammonia, which dissolves the copper, producing a dense 
blue liquid, which possesses several curious properties, first 
investigated by Dr. Scoffern. One of these is that if paper 
be saturated with cupro-ammonia, as it is termed, it 
becomes not only waterproof, but practically indestructible 
by the weather. If two or more sheets are saturated, Jaid 
on each other, and passed through rollers, the two sheets 
will be cemented together, and in this way it becomes 
possible to build up any thickness of a that may be 
desired. The material | been manufactured on a small 
scale for some years, and so successful has it been that it is 
now manufactured on a great scale by the aid of special 
plant. Of how extended and important an application it 


is capable, some idea may be formed from the fact that the | i 


gtd buildings of the Fisheries Exhibition are roofed 
with it. 

Mr. Hall, of Sheffield, exhibits several interestin 
small things. Among others an improved bone mi 
which deserves notice, as wi rollers very fine 
grinding can be effected. The engraving, page 47, 
shows the mill in section. “The two upper toothed rollers 
work in the usual way, below them is a third roller made 
with much finer teeth and run at a high speed, this works 
against the bottom of one of the top rollers and effects the 
further reduction of the material On Mr. Hall’s ‘stand 
will also be found some small railway wheels, ay “8 at 
two operations from steel plates by Messrs. John Brown 
and Co., of Sheffield. Mr. Hall shows a new spring, which 
we illustrate. The shape and construction of this spring 
will be easily understood from the diagram. It is in- 
tended to prevent shocks, and is of very short range. 
These springs are manufactured by Mr. John Brown and 
Co. Careful tests show that this spring, which it will be 
understood is used in tension, being pulled at each end, 
flattens ;', of an inch for every 5 cwt. F wes up to 120 ewt., 
at which it took a permanent set of gin. 

Portable railways are exhibited by Messrs. John Fowler 
and Co., who have a complete set of rolling stock, with a 
locomotive, wagons, &c., which will be found close to one of 
the working dairies, Messrs. R. von Glehn and Sons, of 
London, showa very complete portable railway, with tippin 
wagons, in which some improvements have been effested. 
We understand that Messrs. von Glehn find their little rail- 
waysincrease much in popularity, especially in and near 
towns. The agriculturists of this country have not yet done 
all with them of which they are capable. 

Messrs. Priestman Bros., Hull, exhibit two of their 
well-known excavating machines, One of these is new in 
the sense that it is the smallest machine of the kind yet 
made. It is principally used for dredging small rivers, 
and we illustrate it as placed on board a a , on page 47, 
The machine is worked by a boy, and is te in lifting 
mud or sludge out of one hole in the ground and droppin 
it into another hole. The opportunities for doing mischi 
afforded to this boy are unprecedented. He has only to 
let the bucket go by the run in order to spread devastation 
in the shape of a shower of mud on the crowd surrounding 
Messrs. Priestman’s stand. The boy has hitherto resisted the 
temptation to which he has been submitted. If the trial 
were prolonged, he must break down under the mental 
strain. Probably, however, he is safe for the moment. 


ENGINES AT THE YORK SHOW. 

After a sleep of many years we find the idea that springs 
of some kind are necessary for traction engines fully awake, 
and engrossing the attention of the few makers of these 
engines in England. This is gratifying to us, seeing that 
for nearly twenty years we have persistently advocated the 
use of traction engines fitted with springs. The reason why 
a are now being made appears to be that traction engines 
without them, when used in towns, shake the streets and the 
houses, and this, where the houses are not very strongly 
built and the engines are used continuously, to an extent 
which can no longer be despised. In the showyard of the 
Royal Agricult 
ing engines elastically are shown. According to one the 
engine is carried on springs like any other vehicle ; ac- 
cording to the other, the wheel is rendered elastic. The 
first m is represented by Messrs. Fowler, of Leeds, 
and Mr. Foden, of Sandbach, near Chester. Both have 
followed the same lines; springs are coupled to the driving 
wheel axle-boxes, and alias rods are used to keep the 
cogged wheels in gear. But Messrs. Fowler put their 
springs under the axle, and Mr. Foden puts his above it, 


Society at York, two systems of mount- | of 


We illustrate Messrs, Fowler’s arrangement on page 41, and 
wegive on page 47 an engravingof Mr. Foden’s engine. This 
last we may say is "a7 well designed and well built, and 
has two cylinders. The advantage of two — to the 
purchaser of traction engines is indisputable, as he will 
one day find out; whether it is also an advantage to the 
maker is quite another affair, although considering that 
snatching and tearing at loads is avoided, and the whole 
work of pulling made more easy and uniform, lighter 
can be used, and it is possible that the double-cylinder en- 
= need not cost much more tomakethan the single engine, 
essrs. Fowler, we may add, who have been consistent 
advocates of the single-cylinder Y magr seem to have come 
round to our way of thinking, for they are now making 
double-cylinder compound ploughing engines; However, 
this is a digression. There is nothing new in the principle 
employed by the engineers we have named; as far back as 
1860 Messrs. Gardener and Wilkinson, of New Cross, made 
an engine for Mr. J. Barrans, in which the driving axle 
pea up and down in vertical slides or horn plates, The 
crank axle was directly above the driving axle, and 
carried a pinion which geared in a toothed ring bolted 
to the inside of the driving wheel. The crank-shaft 
brasses ran in horn plates as the driving axle brasses did, 
and the two were coupled by links so as to move ther 
and not get out of gear. Messrs. Fowler and Mr, Foden 
do just the same thing in a slightly different way, with the 
second motion shaft, and we see no reason to doubt that 
the result will be satisfactory. 

The spring wheel system is represented by Messrs, 
Miharea, Leeds, and Messrs. Aveling and Porter, 
Rochester. The spring wheel of the former we fully illus- 
trated and described in our impression for June Ist, and 
nothing has occurred since to shake our good opinion of it. 
They show the original pair of wheels made several months 
ago, and which have run much more than 2000 miles over 
very rough roads, and remain as good as the first day. 

Messrs. Aveling and Porter show a traction engine 
fitted with the extremely ingenious spring wheel illus- 
trated by the engraving on page 42. It will be seen 
that the wheel consists of an outer trough-shaped rim, 
made up of the tread and two angle irons, and an inner 
trough-shaped rim, to which the spokes are secured. The 
ineide wheel is about Gin. less in diameter than the out- 
side, and the two are held together by the springs 
shown, one end of each being jointed to the outer wheel 
and the other end to the inner wheel. Perfect adjustment 
can be effected by the screws. The elastic action of this 
very ingenious arrangement is perfect ; as to its durability 
there is no direct evidence, as the engine was only con- 
structed in time for the Show. ‘We see no reason, however, 
to doubt the success of the wheel, which we need hardly 
say is perfectly well made. The great experience of the 
firm is sufficient guarantee that nothing connected with 
traction engines would be — before the public unless 
it stood more than a chance of being quite satisfactory. 

Several new, or nearly new, forms of reversing and ex- 

sion are exhibited. Messrs. W. N. Nicholson and 
on, of Newark-on-Trent, exhibit a 10-horse engine, with 
a cross tube boiler, 9ft. 6in. high by 4ft. 3in. in diameter. 
The finish of this engine is very good, and it is fitted with 
a simple and 
ingenious rever- 
sing which 
will readily 
understood from 
the accompany- 
ing ske 


fits the crank 


I, on which is 
an eye in the end of a rod connected at the top 
to the valve rod H. This second wheel is obviously 
the equivalent of the excentric; and by eg 
the reversing lever F from one end to the other 
the quadrant G the engine can be made to go ahead or 
astern, because the crank shaft ice at rest, the movi 
of F makes C revolve through a little more than one thi 
of a revolution, and so changes the position of I relativel 
to the crank by just the proper amount, including ] 
This makes a simple reversing gear, but it will not do for 
expansion gear, because in any position but that at either 
end of the quadrant the rod E is virtually lengthened by 
the versed sines of the arcs described by F and E, and the 
lower port will be too much opened while the top one will 
be almost wholly closed. Asa reversing gear, however, the 
arrangement is very simple and even elegant. 

Messrs, Fowler and Co. have in the yard, though not at 
their stand, a semi-portable engine fitted with English’s 
expansion gear, which we shall illustrate next week. 
The engine is fitted with a fixed or Gooch link, the 
peculiarity of which, as is well known, is that it leaves, 
unlike the Stephenson link, the lead constant for all grades 
expansion ; but the link has a motion proper to the 
whole of it, due to the angular advance of the excentrics 
on the shaft. Thus, even when the die is in the middle 
of the link, a reciprocating motion is im to the valve. 
Mr. Engtish avails himself of this motion to work the 
cut-off valve on the back of the main high-pressure slide 
valve in a way which will be at once — to any one 
familiar with valve gear. In effect, the third excentric, 
which would be required to produce the same effect, is 
dispensed used i is 


with—whether the rocking shaft 
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better remains to be seen. The gear is elegant in idea, and 
has been very well worked out by Messrs, Fowler. 

Messrs. Shanks, of Arbroath, show a compound launch 
engine very similar to that which they exhibit at the Agri- 
culcaral Hall, but fitted with an extremely neat vies 
gear, a description of which we could not make intelligible 
without drawings, which we shall publish in an early im- 
pression. 

Messrs, W. Foster and Co., Lincoln, show a good, well- 
finished portable engine, 10-horse power, fitted with 
Starke’s patent automatic expansion gear. The ac- 
companying diagram will make the action of this gear 
intelligible. Here A is the crank shaft, B is the excentric 
loose on the shaft, and fitted with a spur wheel H. On 
the same shaft, and beside H, is keyed another precisely 
similar wheel. The wheel C gears with H, but the wheel 
E gears with that on the crank shaft, and with D, which 
gears with C, which gears with H. The result is that the 


excentric receives motion from the crank shaft through the 
fellow wheel to H, through E, thence to D, and through it 
to C. The wheel D is carried on the swinging link F, te 
the lower end of which is coupled the rod G which takes 
on to the bell crank K, operated by the governor I. As 
this rises or falls, so E, drawn backwards or forwards, will 
move in advance of, or fall behind the crank, and so shift 
H, and with it the excentric B round on the crank shaft, 
and so varying the point of cut off. In effect the action is 
very similar to that of Nicholson’s gear. But this is a true 
expansion gear, which Nicholson’s is not. Both are distant 
imitations of Sell’s — reversing gear, used twenty 
years ago in Messrs, udslay and Field’s three-cylinder 
marine engines, So history repeats itself. Sell’s gear is a 
true reversing and expansion gear in one ; but Nicholson’s 
is only a reversing gear without power of expansion, and 
Starke’s is only an expansion gear without power of 
reversing. Starke’s P -mg worked very well when we saw it 
in action, and is fully under the control of a not very 
powerful governor, 

Of steam engines in general, it may be said that those 
shown are at least equal in workmanship and design to 
any which have been exhibited of late years, and we may 
mention as particularly excellent those at the stands of 
Messrs. Marshall, Sons, and Co., Gainsborough ; E. R. and 
F. Turner, Ipswich; Ruston and Proctor, Lincoln; 
Robey and Co., Lincoln; Clayton and Shuttleworth, Lin- 
coln ; and Messrs, Ransome, Head, and Jefferies, Ipswich. 
On the stands of many other firms excellent engines may 
be seen; yet we are not quite sure that any firm has recently 
done much in the way of promoting economy of fuel. 

The example first set ' Messrs, Richard Garrett and 
Sons has been followed pretty extensively, and many com- 
pound engines are shown. Messrs. Garrett, of course, 
show such engines, and in addition, one with the 
patent boiler, which has already been described in our 
pages The fire-box of this boiler is fitted at the back 
end with a pair of folding doors made of fire tiles. When 
these doors are open they lie against the sides of the box 
out of the way, and it is then fired with coal in the ordi- 
nary manner, When itis desired to burn straw, the doors 
are shut, and a bridge is thus made, over the top of which 
the flame must pass; but in doing this it encounters a 
current of air brought in from the smoke-box end by a 
few of the boiler tubes used as air passages, prolonga- 
tions of these tubes passing through the smoke-box 
front. Thus combustion is promoted. Messrs, Garrett 
are very careful and accurate experimenters, and 
we have reason to know that ar exhaustive test of 
this system of burning straw and coal has been made by 
Messrs, Garrett, extending over several months, and tabu- 
lated with thousands of figures, This inquiry showed con- 
clusively that the saving effected in the case of coal varies 
with thekind of coal used, but may be taken as usually about 
5 per cent., but the saving in the quantity of straw used is 
over 20 per cent. It may be said that the straw is value- 
less ; but this is not quite true, and in any case the more 
of it burned, the greater the cost of handling it; but 
besides this, it is clear that the greater the efficiency of it, 
the more freely will the boiler steam, and this is a very 
important point. It is found that for coal-burning engines 
the saving effected is not worth the augmented expense of 
the boiler ; in districta the system 
enjoys great favour, and is rapi ining in popularity. 

Turner, of [ ich, the a 
compound engine, which we shall illustrate in an early 
impression, and concerning which we shall say nothing 
more at present. Messrs, Ruston and Proctor aiso exhibit 
a compound | so do Messrs, John Fowler and Co., 
and Messrs, Ri Hornsby and Sons. 

Messrs, Burrell, of Thetford, show the indestructible 
portable engine, which, owing to its massive proportions, 
we have called “ Lady Jane.” All the engines shown by 
the firm are fitted with a new and extremely simple 
governor, consisting of two balls sliding on a transverse 
rod. The balls are prevented from flying off the rod when 
the engine is at work by two steel tapes—clock springs— 
which over pulleys and down to the governor sleeve ; 
when the balls fly out, they pull on the tapes which lift the 
sleeve against a spiral spring keeping it down. This is 
one of the neatest governors we have seen—small, com- 
pact, and extremely efficient, 

Vertical engines and boilers are shown by a great many 
firms, too numerous indeed to mention. At the stands of 
the Reading Ironworks Company, Messrs. Robey and Co., 
Messrs, Marshall and Co,, and Messrs. Turner, of Ipswich 
will be found very excellent examples of this class of 


machinery. Messrs, Riches and Watts, of Norwich, 
exhibit the greatest novelty in the showyard in tbis class 
of machinery, viz., a tandem vertical compound engine, and 
boiler, provided with a condenser and air pump. This 
engine will indicate, we are told, about 10-horse power. 
The air pump is worked by gearing, and the whole arrange- 
ment is very satisfactory, and the finish good. We shall 
probably illustrate this engine. 

The vertical boilers of Messrs, Cochran, of Birkenhead, 
are shown by several firms, and at the stand of Messrs. 
E. R. and F, Turner will be found a very neat boiler of 
something the same type. Messrs, Abbott and Co., of 
Newark-on-Trent, show two Sharp-Palmer vertical boilers, 
one of which we illustrate on page 43, The drawing 
explains itself. Careful experiments made by Mr. Wilson 
Hartnell show that this is at once a good steamer and an 
economical boiler, a result due in large degree to the large 
fire-box, which permits combustion to be carried on very 
perfectly. The firm exhibit other boilers, and the follow- 
ing figures are not without interest :—The 12-horse power 
Sharp-Palmer boiler is 10ft. high and 4ft. diameter. It 
weighs 37 cwt., and has 141 square feet of heating surface, 
and 9 square feet of o-. ts price in the official cata- 
logue is £108 15s. The common cross tube boiler is 12ft. 
high, 4ft. in diameter, weighs 44 cwt., and has 120 square 
feet of heating surface, and 9 square feet of grate. Its 
price is £107 15s. The saving in the weight of material 
used pays, we understand, for the extra labour in the 
Sharp-Palmer boiler. 

In connection with boilers we may mention a very 
simple device shown by Mr. James Coultas, of Grantham, 
which we illustrate. A handle on the smoke-box works 
an endless screw, which turns a small windlass, and thereby 
winds up the chimney. It is well known that under the 
present system a man has to stand on the top of the engine 
to raise or lower the chimney, and the muddy boots of a 
farm labourer do not improve an engine, either in the 
matter of paint or bright work; and, besides, accidents 
have now and then occurred, the recurrence of which it is 
just as well to avoid. The cost of Mr. Coultas’ improve- 
ment is very small, and we see no reason to doubt that the 
invention will become extremely popular. 

We never saw so many hot-air engines at one time as 
may be seen at York. Of the Buckett caloric engine no 
fewer than thirteen are shown by the York Engineering 
Company, Leeman-road, York; Messrs. Oliver and Co., 
Chesterfield ; Thomas Piggott, Birmingham ; and the Caloric 
Engine and Siren Fog Signal Company, London. Messrs, 
W. H. Bailey and Co., Salford, show two hot-air engines, 
one of which we have recently illustrated; the other is 
similar in principle but different in design. These engines 
work in the showyard in a most satisfactory manner. 
Messrs. Hayward Tyler and Co, show the Rider hot-air 
engine applied to Cas. A very large number of these 
engines now been sold, and it appears that they give 
very great satisfaction, The use of them for organ blow- 
ing is rapidly extending ; a small one being quite powerful 
enough for a two-manual fifteen-stop instrument. The 
Buckett caloric engine we have so lately fully described 
that we need say nothing more concerning it here. The 
York Engineering Company exhibit a new rotary blower, 
worked by a large Buckett engine, which deserves notice, 
and which we shall illustrate. There are no valves 
or abutments, but two radial pistons, each of which 
acts as an abutment to the other; the pistons hunting 
each other round the blower casing by means of 
an extremely simple mechanical device: Of gas 
engines there is a considerable display, the most note- 
worthy being a complete set of Dowson’s plant. This 
consists of a modified Otto gas engine, indicating 30-horse 
power, with a generator and gasholder complete, as worked 
out by Mr. Dowson and Mr. Holt, of Leeds; the engine 
manufactured by Messrs, Crossley. As we shall illus- 
trate this ger we shall not minutely describe it at this 
moment. It will be enough to say that the gas used is 
made by sending a jet of steam into a small stove contain- 
ing burning anthracite coal. The result is carbonic oxide 
and carbonic acid with hydrogen and nitrogen. This gas 
is produced in v e volume, and about four and 
a-half times as much of it is required to produce a horse- 
power as would suffice if coal gas were used, but the cost 
of the Dowson gas does not exceed a few pence per 
thousand cubic feet. Careful experiments which have 
been made go to show that 1-horse power indicated can 
be had for 1°41b. of anthracite coal. The producer and 
holder occupy the same space almost as a boiler would. 

Messrs, Cobbham and Co., of Stevenage, Herts, show the 
simplest gas engine we have ever seen. It has no slide 
valve, runs steadily and at a good pace, and seems to be 
just the thing wanted where small powers are required. 
Concerning this also we shall have more to say. Messrs. 
Andrew and Co., of Stockport, show Bisschop’s engine; so 
do Messrs, Cowley and Son, of Hyde; while Messrs. 
Miiller, of Birmingham, show their well-known apparatus 
for making gas by drawing air through petroleum spirit, 
and a poe. | gas engine, 


THE WATER SUPPLY OF SMALL TOWNS. 


No. VIII.—CALNE. 

Tue borough of Calne, containing 3400 inhabitants, was until 
the present year dependent for its water supply on shallow wells 
sunk in the oolitic rock on which the town is built. To remedy 
this state of affairs a local company was formed to supply the 
town with water, and in the Session of 1881-2 a Provisional 
Order was obtained authorising the construction of works and 
the abstraction of water from the proposed source. 

Source of supply.—About 24 miles from the town a series of 
powerful springs, issuing from the greensand, form the source of 
the river Marden. Their total yield varies from 3,200,000 
to 10,000,000 gallons daily; they are about 100ft. above the 
town, and therefore available by gravitation; and they are of 
exceptional purity, poisonous metals and ammonia being absent, 
and albuminoid ammonia only present in the proportion of 0°01 
of one part per million. A few of these springs yielding not less 
than 250,000 gallons daily in time of drought were selected 
for the town supply. Fig. 1, page 46, shows the position of 
the springs, town, and on the river, 


Compensation to millers.—There being nine mills situated on 
the river between the springs and the town, the question of com- 
pensation had to be met. The greater part of the springs are 
collected in a pond which is used by the millers as a ctorage 
reservoir for the night water, and which had a superficial area of 
two acres and a capacity of 14 million gallons. By increasing 
the capacity of this pond to 4 million gallons extra storage to 
the extent of 24 million gallons is provided. As the abstraction 
of water by the company is limited under the terms of their 
Order to 100,000 gallons daily, storage is provided equivalent to 
25 days town supply supposing the statutory limit to be 
reached; but as it is not expected that the consumption will 
exceed 60,000 gallons daily, storage is practically provided equi- 
valent to 40 days’ supply. The dam was also put in thorough 
repair by the company, and sluices were provided to enable the 
millers to utilise the reservoir to the fullest extent. The cost of 
the compensation works was £1200, 

Works.—The storage reservoir was originally formed by a 
masonry dam thrown across the valley. Behind the dam stood 
a mill worked by water supplied by the springs now taken for 
the town supply; the position of the mill wheel is marked 6 } on 
Fig. 2, and it will be seen that the old channel for conveying the 
springs to the overshot wheel is now utilised to feed the service 
reservoir. The springs are arched over and allowed to flow 
through the reservoir, which, as their dry-weather flow is nearly 
equal to the capacity of the main, will be always full. The 
surplus water can be turned either into the storage reservoir or 
straight into the river. The service reservoir, which contains 
6500 gallons, stands on rock, and is built of brick in cement; it 
is arched over and supplied with water from the old channel, as 
shown on Figs. 2 and 9. Old work is marked aa. The cost of 
the reservoir was £90. The capacity of the storage reservoir was 
increased by taking out 10,000 yards of mud, and by raising the 
water-level. This necessitated strengthening the dam, which 
was in bad ir. This was done by backing it up with spoil 
excavated from the pond, and by refacing it with 9in. of concrete 
and 14in. of brickwork in cement. The arrangement of the dam 
and sluices is shown on Figs. 2, 3, and 4, old work being 
lettered aa. A Kennedy’s patent meter was provided to register 
the amount of water consumed (Figs. 5,6, and 7). 4°569 miles 
of cast iron mains were laid 3ft. below ground and jointed with 
lead, each length being tested by means of a force pump before 
being covered in. The mains were delivered at Calne at prices 
varying from £4 17s. 6d. to £4 12s. 6d. per ton. The following 
table gives the weight and cost per yard, and the length of mains 
laid :-— 


in. 8. d. 
6 4692 | 87 5 6 
5 441 | 70 4 9°6 
4 153 51 | 3 9°6 
3 732 36 | 211°3 
2 2024 | 22} 2 32 


The meter, hydrants, sluices, and other fittings, were made 
by Messrs. Kennedy and Co. Messrs. Firmstone Bros., of Stour- 
bridge, supplied the pipes, and Messrs. Ambrose and Son, 
of Bath, had the contract for the reservoir and laying the pipes. 
The works were completed and formally opened on Friday, 9th 
of June last. The cost of the scheme is £5000. The works 
were designed and carried out under Messrs. Dudley and 
De Salis, 1, Westminster-chambers, S.W. 


Tue SieEMENS GOLD MEnAL.—The gold medal recently founded 
by Sir William Siemens, D.C.L., F.R.S., with the object of 
stimulating the students of King’s College, London, to a high 
standard of proficiency in metallurgical science, has this year been 
awarded to Mr. Edward Burn. Mr. Burn joined the evening 
classes in 1875, and continued to study in them until 1880, when 
he obtained a Clothworkers’ Exhibition, having previously 
distinguished himself by the character of his work. In October, 
1880, Mr. Burn entered the Applied Science Department. In his 
first year in the department he gained prizes in mechanics, 
chemistry, mineralogy, and workshop, as well as a Sambrooke 
Exhibition; in the two following years he was also awarded several 
prizes, including the Engineering Society’s prize for sketching. 
The Siemens medal and prize of the annual value of twenty 
guineas are open to those who have, as matriculated students, 
studied in the Applied Science Department for two years, and who 
either in their third year, or if they remain in the department for 
three years, in the succeeding year, make metallurgy a special 
study. The award depends partly upon an essay on some particular 
subject, partly on a written examination on the metallurgical 
lectures, and partly on actual work done in the laboratory. The 
subject for the essay for 1884 will be ‘‘ Cast Steel, its Past and 
Probable Future Development.” The essays are to be illustrated 
by freehand sketches and mechanical drawings to scale, and must 
be sent in to Professor Huntington on or before June 14th. 


INSULATING SuBsTANCES.—M. Eric Gerard, the Belgian tele- 

phic engi » profi of applied electricity at the Liége 
Mining School, has recently published a treatise on the insulating 
substances used in the various applications of electricity. He 
remarks that glass may be called the classical insulator, but its 
fragile and hygrometric properties are to a certain extent incon- 
venient. Porcelain he considers an excellent substance, its slight 
porosity being corrected by the process of enamelling. He urges 
the necessity of keeping insulators well cleaned, as dust is capable 
of impairing their properties. Horn, bone, and ivory, are often 
used in delicate telegraphic appliances, but M. Gerard does not 
recommend their adoption, as they contain in various proportions 
organic substances liable to decomposition. Wood has the dis- 
advantage of being hygrometric. He considers ebonite as more 
suitable for use in instruments of precision than the foregoing 
substances. Silk is in itself a suitable material, but it is recom- 
mended not to employ that substance when dyed in the salts of 
copper or iron—as is usually the case with green shades—because it 
thereby acquires a certain amount of conductibility. Gutta- 
percha and india-rubber are well known in connection with 
the purposes indicated, but M. Gerard gives special prominence 
to a combination of the latter with a large proportion of 
sulphur in the form of ebonite. He, however, remarks that it is 
after a certain length of time affected by the oxygen in the air, 
with which the sulphur unites; the surface of the ebonite 
becoming greenish and dull. Among various other systems which 
have been tried for cables, that of Brooks is referred to, which 
includes an iron tube containing the conductors simply covered 
with cotton and soaked in petroleum. A Swiss firm of electrical 
engineers, Messrs. re te ig Borel and Co., are said to have 
resolved in the following manner the questions affecting the use of 
paraffine, The conductors are covered with a wrapping of cotton, 
and are made into a cable which is plunged into boiling paraftine. 
The cable subsequently passes through an appliance which gives it 
successively one layer of resin and two coverings of lead separated 
by a layer of bitumen. It is said that the electrical properties of 
such a cable differ but little from those of cables with gutta- 
percha covering, while its price is notably lower. It is further 
remarked that for industrial purposes it is not generally necessary 
to have 


perfect insulation, but rather{to employ such insulating 


as are but little affected by air and heat, 
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WATER SUPPLY OF SMALL TOWNS—CALNE WATERWORKS. 


MESSRS, DUDLEY AND DE SALIS, WESTMINSTER, ENGINEERS, 
(For description see page 45.) 
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EXHIBITS AT THE R.A.S. SHOW AT YORK. 
(For description see page 41, 


FODENS TRACTION ENGINE, 


HALL'S BONE MILL. 


FODEN'S TRACTION ENGINE END VIEW. HALL'S SPRING, PRIESTMAN'G DREOGER, 
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COAL WINDING IN DEEP SHAFTS. 
By Mr. H. Sroxes, F.G.S,, H. M. Inspector of Mines. 
(Continued from page 493.) 

Havrne now found both the size and the weight of the taper rope, 
it becomes necessary to know the horse-power required in winding 
such a ro} The horse-power requisite to raise the load is easily 
calculated, but it is far different with the rope, because every foot 
of the latter not only varies in weight, but every foot of it is raised 
different degrees in height; for instance, the rope nearest the cage 
is raised nearly the whole depth of the shaft, whereas the rope 
near the pulley wheel is only raised a few feet. First, to ascertain 
the centre of gravity of the rope, and then afterwards to take the 
load.* Having 23,589 Ib. as the weight of the _— when the small 
end is at the bottom, and this again sustaining a load of 8 tons, or 
17,920 lb., W = weight of rope ; L = working load; F = length 
of rope in feet; Y = length of rope in inches ; a’ = cross sectional 
area - rope at the point where the centre of gravity would be 
foun 


Then, a We 5tt = Cross sectional area of rope 


ual to the suspension of 


= 3°714 square inches. 


Upon reference to the formula previously given to find the size of 
the taper rope, 
= 
(5) y= hyp. log. 
8000 a’ 
But in this case a and a’ are known quantities, and F is the 
unknown, therefore— 
F = 10964°68 x log. < 
= fies- 2°24) 
= 10964°68 (“5698419 — 3002480) 
= 10964°68 x *2195939 


= 2407-766ft. 
Thus the centre of ded in 
the shaft would be equal to 4000 — 2407°766 = 1592 from 


the surface. 
(8) Hence then— 
Weight of rope x 1592°234 


Time in minutes x 33000 ~ 


wind the rope. 
= 23589 x 1592°234 
1°50 x 33000 
= 759-horse power. 
And—  Horse-power required to \ _— 17920 x 4000 
raise the load ~ 1°50 x 83000 
sii = 1448-horse power. 
Henee— orse-power in winding | _ 
every 4 tons of coal \ = 75941448 


= 2207-horse power. 
From the above figures it will be seen that it takes -horse 
power to bring to the surface every 4 tons of coal. Comparing 
therewith the horse-power necessary to raise the mineral alone, 
viz.2— 
Horse-power to raise ttre ames 4 x 2240 x 4000 
4000ft. in 1°50 minute ~ 350 x 33000 
= 724-horse power. 
It thus appears that 724-horse power only is required to raise the 
coal from the bottom to the surface, and that the remainder, i.c., 
2207 — 724=1483-horse power is expended in raising the cage, 
tubs, and rope; or, the useful work done in raising the coal is only 
33 per cent. of the actual power expended. The above calculation 
gives only the horse-power required to raise the load and its con- 
nections, but it must not be forgotten that there is a certain 
amount of power expended in overcoming the frictional resistance 
arising from the machinery, guides, resistance of the air, &c., and 
for this another 20 per cent. may be added. Then 20 per cent. of 
2207 = 441; and 2207 + 441 = 2648, total horse-power. Having 
now calculated the size of rope, and the horse-power required to 
do the work, attention must be given to the machinery necessary 
to exert such power in raising the coal ; but before doing this, it is 
requisite to know the size of the drum for the winding rope, and 
for this purpose suppose it to be 12 yards diameter. 
Circumference = 12 x 3 x 371416 
= 113 1ft. 
The number of revolutions required to wind up a rope 4000ft. long 
can now be found— 


= 35°36 revolutions. 
Another question naturally arises at this point, viz., what will be 
the width of the drum, or what distance would the rope traverse 
in 35°36 laps? Hence— 
Diameter of rope at pulley wheel = ae = 2'57in. 
Diameter of rope at cage end = gray = 1 8in. 
and 2°57 + 1°69 + 2 = 2°13in. nearly. 
Thus the rope winding round the drum would average a little over 
2°13in. diameter, but to allow a good margin call it 2} or 2°25in. 
Then— Traverse of rope = 2°25 x 35°36 
= 79°56in. 
= 6ft. 7hin. 
And allowing for laps round the drum for safety, the width of the 
drum should be, say, 10ft. To compute the dimensions of engines 
and steam pressure: Supposing the stroke to be 6ft. long, then— 
Revolutions per minute = 35°36 + 1°50 


Velocity of piston = revolutions x feet of piston 
= 23°57 x 6x2 
= 282°84ft. per minute for each cylinder. 
The amount of working power in a steam engine depends on the 
tension, or pressure of the steam, the size of the piston, and the 
rate at which it travels, and may be expressed by the well-known 
formula— 
(9) Hp,—4*xVxP 


A=area of pistons; V = velocity of piston; P= pressure on 
piston in pounds per square inch. Before proceeding to calculate 
the size of engine required, the steam pressure must be first deter- 
mined. The author presumes that our future engines will not be 
constructed on such a wastefal principle as some of the present 
winding engines, where the steam enters the cylinders at about 
40 lb. per square inch, and is then wastefully driven up the exhaust 
pipe int» the atmosphere, where it expands itself with a loud noise 
as if mocking with laughter at the little use that has been made of 
it. In some cases it is, however, used to heat the water for feeding 
the boilers; but even when this is done, a great number of units 
of heat are lost which otherwise might be turned into motive 
wer. Hence, then, steam power ought, and it is assumed will 
, used more economically, either by steam engines being provided 
with condensers; or, after the steam has been used at a high pres- 
sure, by letting it pass into a large cylinder at the back to be again 
used on’a larger piston at a lower pressure, and then condensed. 
This, however, belongs to the mechanical engineer, and is merely 


* The artifice for finding the centre of vity of the rope has been 
with a slight alteration, taken from one given by Mr. Joseph Timms, of 
Linby Colliery, Nottingham. 


mentioned here to explain the high pressure of steam—average 
ure of steam—or power pois on the piston taken in the 

‘ollowing calculations, and which the author assumes at 50 lb. per 

square inch for the whole length of the stroke. Then (by 9)— 


EP, = AxVxP = 2650-horse power. 
Hp, = 2% @ “7854 x 282°84 x 50 _ 
It will be seen from the above that the diameter of the cylinder d 


is the only unknown quantity. The horse-power being known, dis 
found by transposing the formula, thus :— 
(10) 33000 x 2648 


2 x ‘7854 x 282°84 x 50 


22214°2536 
= 62°7lin. diameter of each cylinder. _ 

It may be said here that no allowance has been made for balancing, 
or the advantage wy by the descending cage.* It must be 
remembered that the greatest power is required at the first lift 
from the bottom, in imparting speed to the load, and that at this 

int the descending cage is exerting its least power. It is there- 
‘ore necessary to calculate for a sharp lift from the bottom so as to 
obtain the maximum speed as soon as possible, and this will be 
more strikingly seen in calculating the work accumulated, or 
energy ex led, in getting up the velocity for the ascending ioad 
as shown by the following formula :— 

(11) W = the load in pounds = 23589 + 17920 = 41509. 

V = Increase in velocity in a second = 4000 + 1°50 x 60, 
g = Gravity = 32°2. 
Pounds work accumulated (or) _ W x V2 
expended) in the first second ~ 
— 41509 x 44°47 
64°4 
= 1270639 pounds. 

Summary of steel wire rope calculations.—¥t will be seen from the 
fi ing calculations that it requires no extraordinary stretch of 
mechanical appli to wind 1000 tons of coal per day from a 
depth of t., and that the following dimensions of the various 

pliances are approximately what would be required; or the 
whole calculations may be summed up as follows :—1000 tons of 
mineral per day ; 4000ft., depth from which the mineral is raised ; 
4 tons, weight of mineral drawn at each lift of the cage; 5°3in. 
circumference of rope at connection to the cage ; 8°07in. circumference 
of rope at the pulley wheel; 104 tons weight of the rope; 1°50 
minutes in raising the load; ‘16 minutes in ing the mineral; 
2207-horse power to raise the load, rope, cage, &c., or, 2648-horse 
power e ded to raise every 4 tons of mineral ; 62°7lin. diameter 
of cyli coupled engines. 

(To be continued.) 


LETTERS TO THE EDITOR. 
We do not hold ourselves the opini t 
— 


TESTING PITCH CHAINS. 

S1r,—If I may be allowed to contribute the following, it may 

A short time ago I was privi to witness the ing of a largc 
“pitch ” or pulley chain at the Netherton Public Tosthng Works. 
sions 9}in. by 6}in. in. by 23in., without stud or stay pin, an 
was that in twelve links a variation of. less than 
an eighth of an inch over the whole was not found. As I have had 
considerable experience in the manufacture of pulley-block chain, I 
felt curious to know how the chain could be tested to the highest 
possible strain without alteration of pitch. This was accomplished 
in the following manner :—Several links being selected, centre 
“pops” were p on the ends and middles of each; needle- 
pointed compasses were set, and lines struck. The pumps were 
then started, and the strain ually applied until 30 tons were 
reached, when the compasses showed a slight “‘ thickening” of the 
lines. This indicated the exact strain a chain of this class was 
capable of sustaining without alteration of pitch. 

A sample of the same chain was afterwards subjected to the 
breaking strain. This was effected in a special machine, known as 
the “‘ breaking ” machine, by the superintendent, Mr. D. G. Lewis. 
to whom I have to express my thanks for much kindness and 
courtesy. The dead-weight levers were loaded to 55 tons, and this 
was repeatedly increased until the enormous strain of 95 tons 
11 ewt. 2 qr. was reached. A sharp report was heard, indicating a 
brea! . On examination one of the links was found to have 
given way in the weld, the rest of the link remaining quite perfect, 
with an elongation of l4in. each li The appearance of the 
fracture of the broken link was a special object of curiosity to me. 
No indication of crystal was seen, but, on the contrary, a beautiful 
fibrous character was displayed. If some authority skilled in the 
working of iron would explain this, I for one should feel grateful. 
I could not ascertain the brand of the iron, but was told it had 
been speciall. oe for Mr. John Green, Crown Chain and 
Anchor Works, Old Hill. I afterwards visited these works, and 
found them replete with every convenience for the production of 
chain cables anchors. E. 

Cradley Heath, July 17th. 


ELEPHANT BOILERS. 


Srr,—I was rather rised this evening, on again opening my 
ENGINEER, that the closing remarks in Mr. Swift’s letter in your 
last issue had hitherto escaped my notice—the more so as I am 
generally so eager to first look through the dence 
column. In the absence of Mr. 


Manchester, July 11th. 


Smr,—I beg leave to thoroughly endorse your remarks in answer 
to eg? correspondent “‘ Teak,” who has surely made some mistake 
in his drawing of the setting of the boilers he states to have put 
down in India. 

I think any qualified practical engineer would have hesitated 
before carrying out such a plan, which plan, I should say, never 
emanated from any engineering firm of any repute in this country. 


* This is calculated in another and can be ne above 
gensted, an place, can be applied to the above 


The elephant boilers—or rather, French boilers, as they were 
then termed—I instanced in my last letter, were made by 
Penjonia Hick and Son, Bolton, in 1847 or ’48, and were working, 
I believe, in 1878. 


Birmingham, July 17th. Swirr, 


CONTINUOUS BRAKES. 

Sir,—We engine-drivers always quite agree with the remarks 
constantly made in THE ENGINEER on vacuum brakes. We know 
by experience that we do not feel safe with them. On the Midland 
now we poor drivers are in a difficulty. Passengers are complain. 
ing that our Sanders-Clayton vacuum shakes them. The company 
thinks it is our fault; but I wish to explain to you, Sir, that do as 
we will, this e will shake the train. For instance, if I wish to 
apply the brake lightly, I cannot do it, as the valves in the vans 
open and let in air. On goes the brake full 3 here is jerk one, 

ext, finding that I am stopping too soon, I have to take the brake 
off. Now, when it is off, what position do I find myself in? Just 
this: I have used my one charge of vacuum; I am running, per- 
haps, forty miles an hour, and although my gauge may show bin, 
T have nothing in the cylinders, and no brake power. Now, to get 
another charge of vacuum will take me from half to one and a-half 
minutes; and please note that all this time Iam dashing along 
practically without a brake. If anything instantly takes place, 
where amI? The Midland Company has tried many brakes, but 
Iam sorry the one we have is of a sort that as soon as put on it 
begins to leak off, and as the gauge tells us what is in the pipe, but 
not necessarily in the cylinders, we never know when we have a 
brake and when we have not. This is the cause of running into 
buffer-stops and past stations ; it is not the fault of us. 

You will see from the following extract that we have not only to 
contend with a bad brake, but may easily be scalded when of 
the ejector give way :—On Friday, June 29th, 12.33 p.m., Keigh} 
to Bradford, nut of spindle working through stuffing-box of anal 
ejector blew off inside, and ejector handle came completely out, 
Steam blew out of boiler, and driver had a narrow escape from 
being scalded. This occurred at Shipley, just after the train was 
. The not train, but had to 
stop it by regulator. Ten minutes’ delay was caused to the train, 
MIDLAND Driver. 


Str,—I have read with pleasure your able article of the 13th, 
concerning the fatal collision at Lockerbie, Without any bias in 
any direction, is it not time that the best continuous brake in 
practical use should be, in the interests of the public, adapted to 
all trains? Although in some cases there is a difficulty caused by 
railway companies running through traffic, having adopted differ- 
ent systems, still, they might take an example from the North- 
Eastern Railway Company, which has now fitted most of its engines 
and coaches with both Westinghouse automatic and Smith vacuum 
brakes and connections, thereby not causing, as too often happens, 
an engine efficiently fitted with continuous brake —- to 
become useless when coupled to a train not provided with the 
necessary couplings and gear. I write as taking the Westinghouse 
automatic and Smith’s vacuum to be the best continuous brakes at 
present known. 

July 18th. 


THE VALE OF CLYDE TRAMWAYS COMPANY. 

Srr,—I enclose you rather an interesting statement of the 
expenses and receipts of the Vale of Clyde Tramway be to the 
30th June last for six months. e expenses are the total, includ- 
ing law and leakage ; but I have reason to suppose that the expenses 
of the running have not been more than 5d. per mile, but this only 
shows how very erroneous low estimates are. The great profit on 
this line is derived from having good bogie carriages to carry sixty 
passengers, and of sufficient weight to stand the wear and tear of 
steam. This Mr. H. Hughes advocated long ago, and if it had 
been carried out we should not have heard of overturning cars. 
The Board of Trade ought to see that the ordinary cars are not 
used for steam. The great profit in the use of steam is not that 
the expenses are less, but the receipts may be more. 

Vale of Clyde Tramway, worked by Kitson’s engines, 1} miles 
open: six months ending June, 
expenses, including repairs to tramway and cars, 3 profit, 
£4087. Mileage, S200 per week; expenses, £123 per week, or 94d. 
per mile, VIATOR, 

Glasgow, July 17th. 


PHOTOMETRY. 

S1z,—The difficulty of obtaining perfectly uniform conditions of 
measurement in photometry, because of the variations inseparable 
from the standard candles used, points to the need of a more trust- 
worthy standard. I would ask in Tue ENcInEEnr if a registering 
radiometer on Prof. Crookes’ plan, or a modification of the same, 
could not be constructed which would indicate on a dial, previously 
compared with a standard, once for all, the number of revolutions. 
This number would be proportional to a given intensity of light for 
a given time. I am not aware if the quality of the light has any 
effect on the s , that is, whether 100-candle gas flame and a 
100-candle arc light would produce the same effect on the vanes; 
at all events one gas flame could be pared with ther, and 
one electric light with a second, much more readily than at present. 
For registering the amount of sunshine, or rather, of daylight, 
this method would be more accurate than the present burning 


system. 
Pontefract, July 18th. 


A NEW INCANDESCENT LAMP.—Messrs. Boullon, Probert, and 
Soward, of London, patented on the 10th of November, 1882, a 
curious method of making incandescent electric lamps, which they 
thus descride:—We take a suitable gas or va and subject it, 
as hereinafter described, to the action of the i spark, which 
may be produced by any suitable generator of high tension 
electricity. For this purpose we provide a globular or other 
suitably sha) vessel or casing of gl: in which we insert 


beg metallic conductors or electrodes. We prefer to use platinum for 


the said electrodes, the ends thereof a at a suitable 
distance from each other within the globe. These metallic 
electrodes may be either solid or*tubular; if made tubular, we 
make the interior ends conical and closed at the point, and the 
conical part is provided with apertures. some cases carbon- 
aceous gas or vapour, such as marsh gas, or coal gas, is introduced 
into the glass vessel and is decom: by the passage of electric 
sparks through the same. A slight deposit of carbon takes place 
upon the end of one of the electrodes, which deposit is gradually 
built up by means of a rapid succession or continuous flow of 
sparks, and a vm of carbon is thus formed, so that the space 
separating the said metallic electrodes, between which the spark 
passes, is completely arched over. This bridge forms the fila- 
ment to be as the light-emitting conductor, After exhausting 
and ing the glass vessel in any of the usual manners the lamp 
is ready for use. But when the metallic electrodes are made 
tubular, we inject into them a suitable conducting paste after 
the filament is completed; this paste passes through the tubes 
and issues from the apertures at their conical ends and 
surrounds the parts where the ends of the filaments are attached, 
thereby making a more efficient connection between the electrodes 
and the filaments, We then close the exterior ends of the 
metallic tubes with melted ong or other suitable material. 
Carbon deposited from gas has been heretofore employed to 
render filaments prepared by other means more homogeneous, 
and it has heretofore been sought to use the carbon 
thus obtained by depositing it upon a metal and then 
deflagrating the m away, or by — it upon a 
soluble metal and then dissolving away the metal. But we 
deposit our carbon ually by means of the electric spark, 
thereby forming a in filament unsurpassable in purity, whose 
molecular constitution is such—the filaments having been formed 


under the influence of the electric current—that the prolonged 
action of electric currents does not result in disintegration. 


= 
| 
Revolutions = 4000 
113°1 
ducing conclusive evidence that ‘‘the [boiler] insurance 
panies are glad to get hold of any sort of boiler,” &., I 
7 to give his statement emphatic contradiction. Fortunately, engi- 
, neers of boiler insurance companies have a reputation of their own 
i to sustain, and even were they so utterly regardless of everything, 
as Mr. Swift wishes to infer, the insurance companies are not so 
hard up—at least, after a somewhat lengthened service, I have not 
so found it—as to be “ glad” to insure bad or indifferent boilers ; 
. in other words, boilers liable to explode or collapse at any moment; 
and surely Mr. Swift knows, as hen any unbiassed man, that no 
company, mutual or joint-stock, es f for the sake of a few 
— at most, insure boilers even for a small sum which they 
new to be unsafe at any pressure. Were they to do so, they 
$3000 would not only lose pecuniarily, but they would also lose that, so 
far, unshaken confidence which steam users repose in their inspec- 
tion in all parts of the kingdom. This alone being so patent to 
everyone save that small interested minority to be Tound in every 
community, “I am surprised,” to again quote Mr. Swift, “you 
cannot see this ” too. 
Before concluding, I think one might as well ask, Is or is not 
the insurance system the safest, the cheapest, and, with steam 
users, the most popular system yet devised for preventing, by 
careful inspection, where preventible," boiler explosions? If not, 
which is? J. SMITH. 


JuLty 20, 18838. 


RAILWAY MATTERS, 


M. ACHARD has presented a Bill in the French Chamber for a 
railway viaduct over the Channel. 

TuE Walsall Town Council have this week granted the applica- 
tion of the Staffordshire Tramways Company, and of the Walsall 
and District Tramways Company, to use s upon their lines, 
should they consider it desirable. 

Tue branch of the South Staffordshire Company’s tramways, 
extending from Darlaston through Wednesbury and West Brom- 
wich to Handsworth, near Birmingham, has been opened for traffic 
this week, and has been well patronised. 

Tue surveys for the new railway—route New Zealand—at date 

enerally were friendly, but evidently op 
the country, and a special dislike was shown to the railway 
surveyors and land prospectors, 

A Se.zor Committee of the House of Commons, Admiral Eger- 
ton in the chair, on Tuesday threw out the Ennerdale Railway 
Bill, promoted for the purpose of constructing a line of railway, 
six and a-quarter miles in a. starting from Eskett, by a 
— with the Whitehaven, Cleator, and Egremont Extension 

rie and ending at the head of the Enn Lake, in Cum- 
berland, 

In the course of the inquiry into the cause of the Huddersfield 
tramear accident, which was p' ing last week at Huddersfield, 
one witness said that the curve on which the accident occurred was 
so laid that the outer rail was lower than the inner rail, and that 
when the cars stood on the line they leaned the wrong way. He 
had drawn the borough surveyor’s attention to this, but had been 
told to mind his own business, 

M. G. Mari, engineer on the Paris, Lyons, and Mediterranean 
Railway Company, found that the consumption of fuel on the 
Paris and Montereau line has often been brought down to 1} kilogs., 
or 3°31b. he! indicated horse-power ‘per hour, measured by the brake 
on the wheels, This has been confirmed by careful experiments, 
undertaken at the instigation of M. » engineer-in-chief of 
the Department des Ponts et Chaussées. 


o'clock on the 12th inst. As a well-laden train was 
entering the station the engine left the me’ at a crossing and 
turned og over on its side. The stoker escaped by a 
ing from the tender, but the driver was caught and seriously 
injured. The first carriage, which was fortunately empty, was 

escoped. All the passengers received a severe shock, and some 
of them are under medical treatment. 

In his report on the collision of the passenger train from York 
to Hull, on the 19th May, with the buffer stops at the end of one 
of the platform lines at the Paragon station, Hull, when sixteen 

gers were injured, Major-General ©. 8. Hutchinson says :— 

‘The collision would not have happened had the engine been in 

its proper 2 gen in front of the train, as the driver would then have 

a full view of where he was going, and would have regulated 

his speed accordingly. As this is the third instance within a com- 

tively short time in which collisions have resulted on the 

orth-Eastern Railway from the practice of pushing trains into 

terminal stations, it would certainly seem expedient that the 
practice should be abandoned.” 


Tue April accidents on the railways of the United Statesareclassed, 
as to their nature and causes, as follows, by the Railroad Gazette: 
isions: Rear collisions, 23; butting collisions, 9; crossing 
collisions, 3; total, 35. Derailments: Broken rail, 4; broken 
bridge, 3; eee of rails, 7; broken wheel, 1; loose wheel, 1; 
broken axle, 3; broken truck, 4; accidental obstruction, 3; cattle, 
5; wash-out, 3; land-slide, 2; wind, 4; misplaced switch, 7; open 
draw, 1; malicious obstruction, 4; unexplained, 16; total, 68. 
boiler explosion, 1; broken wheel not causing derailment, 1; car 
burned while running, 1; total, 106. Five of the collisions, or 
one-seventh of the whole number, were caused by trains breaki 
in two, one each by a misplaced switch, by mistake in orders, by 
failure to send out signals, and by a car carelessly left on the 
track. In three other cases it is almost certain that collisions 
were caused by the want of proper signals or the failure to use 
them properly. 

IN a report to the Master Mechanics’ Association, by Mr. F. W. 
Dean, on “Improvements in Locomotives,” the writer says :— 
This Association has for a long time considered the matter of the 
best form and material for ——e with somewhat satis- 
factory results. A rod made of solid drawn weldless steel tube 
would excellent qualities for this p It would be 
strung, ig ht, elastic, and reasonably cheap. . If one of these tubes 
3*5in. in outside diameter and 0 5in. thick be passed between rolls 
and flattened to a thickness of 2in. and then welded to solid eye 
ends it would make a good rod, provided the welding could 
well done. This rod would have a depth of about 4°375in., and if 
8ft. 6in. long would have a factor of safety of 3°75 when making 
300 revolutions per minute, against-4°5 for the heaviest I-form 
used, This is rather small, but pee ae than that of many 
rods in use, The writer regrets to say that he is unable to find out 
the elastic limit, ultimate strength, elongation and contraction of 
area of this material, but he hopes to lay them before the Associa- 
tion atrsome other time.” 


In a report to the American Master Mechanics’ Association Mr. 
F. W, Dean says :—‘‘ The Joy valve gear seems to have well ful- 
filled its purpose, and the opinion among men best able fo ate is 
that it is destined to su e the Stephenson link. The 
supposed hurtful effect of the rise and fall of the axle has no 
foundation in fact, and the performance of engines to which the 
ag is applied appears to be unusually good. Like all new things 
its proper design is yet a problem, at least for American locomo- 
tives. The following official figures, giving the actual weights of 
& link motion and a Joy motion, as they were built for the same 
locomotive on one of our leading lines, are remarkable ; Tc 
weight of link motion, 1651} lb.; total weight of Joy motion, 
Ib.; or almost exactly 2 to 1. Besides the cheapness of the 
gear, its accessibility, accuracy, the possibility of excluding dust 

m the wearing surfaces, the opportunity for increasing the 
grate area on account of the absence of excentrics, its capability of 
allowing the steam to follow the piston nearly to the end of the 
stroke, its rapid opening and closing of the valve, the small area 
rs oa surfaces and the ease of handling, are excellent 


From the re’ for 1882 of the Austrian railways guaranteed 
by the State, it appears that the amount of the contribution 
required from the Government to make up the guaranteed interest 
for 1881 was £1,188,916, while the amount which will be required 
for last year is £1,154,499, so that there is a diminution of £34,417. 
It is noteworthy that three railways, the Hungarian Galician 
Railway, the Hungarian Western Railway, and the Vorarlberg 
Railway, the receipts of which for a number of years did not cover 
the working expenses, these deficits having to be made good by the 
State in addition to the guaranteed interest, show surpluses from 
the working for last year, which of course will diminish the 
demand for interest. Two Austrian railways only have been 
enabled to repay to the State part of the accumulated debt for 

teed interest advanced—the Kaschan and Oderberg 
way, which has refunded £15,342 to the Treasury, and the 
Briinn and Rossitz Railway, which is in a position to repay £1015 
from its last year’s profits, The total debt of all the railways for 
nteed interest advanced by the Government amounts, 
cluding the fi for 1882, to £20,000,000. e heaviest 
debtors are the wn Prince Rudolf Railway, which owes the 
State £6,750,000; the Francis-Joseph Railway, £2,166,000; the 
Lemberg-Czernowitz-Jassy Railway, £2,166,000; the Southern 
North-German Connecting Railway, £1 666,000 ; and the Austrian 
North-West Railway, £1,640,000, 


THE ENGINEER. 


NOTES AND MEMORANDA. 


Accorpiné to M, Dieulafait in the ‘‘Comptes Rendus,” the 

pra pee evaporation of sea water in the south of France is at 
mm, 

A PAPER on the determination of the dimensions of machine tool 

fl sme was read before the Académie des Sciéncés on the 18th 
0. 

At a recent meeting of the Paris Academy of Sciences, M. Deprez 
read a paper on demagnetising time pieces which have been affected 
in a powerful magnetic field. 

Ir aygears that in 1882 the exports of metallic tin from Perak, 
in the y Peninsula, amounted to no less than 7000 tons, which 
equals the production of Cornwall; and about 40,000 Chinese are 
now engaged in mining works there. 

ACCORDING toa recent German patent, No, 22,091, for process 
for eparing a pressed enamel on glass, a mixture} of dry enamel, 
thick pine oil, and dammar lac is laid on the glass in a semi-dried 
state. After drying the drawing is pressed in. e enamel is then 
burnt, Thus it is possible to reproduce the forms of figures in 


slight relief, also the feathers of birds, hairs of animals, and veins 


of leaves. 
For preparing unglazed pottery in order to write thereon 
with ink, under a German patent No. 22,313, the patentee 


makes use of whey, which is obtained 7 adding a small quantity 
of acid to skimmed milk and separating the precipitate by filtration. 
The plates prepared from white pipe-c! Sage impregnated with the 
filtrate and dried, after which it is possible to write on them as on 
imperfectly sized paper. 

Bricks Sopeeenele’ at a high temperature with + are 
being successfully used in Berlin for street pavement. By driving 
out the air and water the bricks will take up 15 or 20 per cent. of 
bitumen, and the porous, brittle material becomes durable and 
elastic under pressure. The bricks are then put endways on a beton 
bed and with hot tar. The Scientific American says pavement has 
been laid down in a part of a thoroughfare where neither granite 
nor compressed asphalt had hitherto withstood the wear. 

THE City of Rome, having had additional boilers put in and 
other improvements made, is now probably one of the fastest of 
Atlantic steamers, as on her trial recently she reached a maximum 
speed of 18°7 knots, or 21} miles an hour. The ones developed 

,000-horse power, as against 8000, which was all that could be 
obtained from them previously. The City of Rome is over 8400 
tons measurement. e new Cunard liner Aurania, which enjoys 
the reputation of being the broadest vessel afloat in connection 
with the Atlantic trade, also attained a maximum speed of 18°7 
knots. The Aurania is 470ft. long, 57ft. broad, and 38}ft. depth 
of hold. She measures 7500 tons, and has engines capable of 
indicating 10,000-horse power. 


A meTHoD for the manufacture of a blasting material con- 
taining an alkaline sulphate, saltpetre, glycerine, an alkaline 

‘o mixtures are prepared, the one consisting o parts 
of potassium or sodium bisulphate, 28°60 parts of pag na nitrate, 
and 920 parts of glycerine; the second one of 50 to 55 of a 
chlorate, and 45 to 50 parts of a body rich in carbon. e latter 
mixture on igniting produces heat enough to convert the glycerine 
of the first mixture into nitroglycerine, which at once explodes. 

e carbonaceous material is saturated with concentrated solutions 
of the bisulphate, nitrate, and chlorate, and dried. The mass is 
then mixed with glycerine and made up into cartridges. 

THE rate of mortality for the week ending July 14th, in twenty- 
eight great towns of England and Wales, averaged 22°2 per 1000 of 
their aggregate population, which is estimated at 8,620,975 ns 
in the middle of this year. The six healthiest places were Gardiff, 
Halifax, Birkenhead, Plymouth, Norwich, and Bradford. In 
London 2534 births and 1736 deaths were registered. Allowing for 
increase of population, the births were sixty-two below, whereas 
the deaths exceeded by 155 the average numbers in the corre- 
sponding weeks of the last ten years. The annual rate of 
mortality from all causes, which had steadily increased from 16°9 
to 20°1 per 1000 in the four preceding weeks, rose to 22°9 last week. 
During the thirteen weeks of last quarter the death-rate averaged 
20°5 per 1000, against 20°2 and 19°5 in the corresponding periods of 
1881 and 1882. 

Hear Vierornr has studied the estimation of the intensity of 
sound by the process of dropping a body upon a sonorous plate. 
The intensity of the sound produced is proportional to he , where 
eis a co-efficient to be determined experimentally. A formula, 
given by Oberbeck, is— 


if h is the height fallen through by the heavier weight P, and H 
the greater height fallen through by a lighter weight p, when the 
intensity of the sound produced by striking the plate is the same. 
A large number of measurements are recorded, from which the 
author concludes that there is a general measure of the strength 
of sound. With spheres of the same material, and plates of 
definite material and weight, the value of e, Science says, varies 
but slightly with increasing weight of the sphere, or with varia- 
tion in the height of fall. 


OXYGENATED water, a common name for peroxide of hydrogen, 
has attracted within the last few years a deal of attention, 
and it has been successfully employed in bleaching and for other 
applications. It is now stated that Mr. P. Ebell, of Pfung- 
stadt, near Darmstadt, has succeeded in preparing economically a 
product pure, stable, and of constant strength, and capable of being 
easily transported to long distances, and to be kept for — with- 
out losing its bleaching properties. Among other applications of 
this product, that of the decoloration of animal fibres is the 
most important, as it does not contain some of the disadvantages 
of other bleaching agents, For wool and silk, it is advisable before 
bleaching to cleanse the materials thoroughly, so as to eliminate all 
the greasy substances and impurities. For this purpose, Mr. Ebell 
recommends a bath in a solution of five parts carbonate of ammonia 
to 100 of water, this bath being followed by a soaping and —— 
washing with water. The bleaching itself is performed either by 
immersing the materials in the solution of Pe peg: water, and 
left there at a temperature of from 20 deg. to 30 deg. C., until the 
decoloration is complete, or the materials are impregnated, when 
they were rung out and exposed in a room heated to about 20 deg. C., 
where they are left to dry. 


Tue ‘ Annuaire de la Ville de Paris” for 1881, recently issued, 
shows how feware the residents in Paris who are Parisian born and 
bred. Indeed, out of every 1000 inhabitants only 322 are born in 
the metropolis, while 38 come from the other communes of the 
department, 565 from the various departments or colonies, and 75 
from foreign countries. Other continental capitals do not contain 
so many foreigners as Paris, Berlin only possessing 13 out of 1000 
and Pesth but 14. At the time of the census of 1881, there were 
in Paris 45,281 Belgians, 31,190 Germans, 21,577 Italians, 20,810 
Swiss, 10,789 English, 9250 Dutch, 5927 Americans, 5786 Russians, 
4982 Austrians, and 3616 Spaniards, The German element has 
very aoe increased since 1876, at which period they only 
numbered 19,024. It is most abundant in the outer arrondisse- 
ments of the city, and particularly in the 19th. The Dutch and 
the Belgians—the latter numbering but 34,192 in 1876—are found 
indiscriminately throughout Paris; the Swiss are powerful in the 
commercial localities; the Italians, who have almost doubled since 
1876, in the 11th and neighbouring arrondissements ; while the 
English chiefly inhabit the 8th, 16th, and 17th. Foreigners, as a 
whole, in from 119,349 in 1876 to 164,038 in 1881, and formed 
nearly a fifth part of the total increase of the city. 
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MISCELLANEA. 


Ir has been notified from the Foreign-office that the Cagliari 
Exhibition will open about the 15th November, and that the last 
day for sending in applications for admission to the competition is 
the 1st of November next. 

Messrs, ATKINSON AND PHILIPSON, of the Northumberland 
Carriage Works, Newcastle, have published a@ number of illus- 
trated specifications of vans, carts, trucks, and hand carts, desi 
by them for the parcels postage service, and which have 
approved by the Postmaster-General. 

THE Cunard Company have contracted with Messrs. John Elder 
and Co. for the construction of two steamships, of 8000 tons and 
13,000-horse power each, with a guaranteed speed of nineteen knots 

r hour. ese vessels are for the North Atlantic service between 

iverpool and New York. Their dimensions will be—length, 500ft., 
beam, 57ft.; depth, 40ft. 

Tue 80-ton guns mounted in the new turret on Dover pier were 
fired on oe from about one to three p.m., five rounds in 
all, three with battering ay at two degrees elevation, level, 
and two degrees depression. ond scraping the surface of the 
cement, and breaking the glass of the lighthouse, no bad effect was 
produced by the firing. The concussion inside the turret was very 
slightly felt by those manning the guns. 

A REPORT to the Board of Trade has been made by Mr. E. Sam- 
son, under the Boiler Explosions Act, 1882, on the explosion of a 
Cornish boiler at Stirling Foundry, Stirling. The fiues collapsed 
completely, the water gauge being stopped, and the thing called a 
safety valve was provided with a long stem, which senell thro 
a packed gland in the safety-valve casing. The pressure was thus 
anything the gland packing happened to make it. 

In Birmingham and the district satisfaction is ex 
Tuesday, in the House of Commons, the report 


visional Orders of the Board of Trad 
Lighting Act of 1882, relating to Aston, Dudley, Saltley, West 
an was CO: an on, e 

for third reading. 

A RECENT return issued by the Canadian Public Works De 
ment states that, up to the present time, 90,729,662 dols. have 
been expended on Government railways, and in subsidising public 
railway companies; 23,447,564 dols. on canals; 5,106,802 dols. on 

ublic buildings; 6,750,663 dols. on ports, harbours, and rivers; 

875,035 dols. on harbours and breakwaters; and 2,677,738 dols. 
on lighthouses; besides sums on other works that have also had an 
important influence on the development of the country. 

THE foundation stone of the new waterworks for the Staffordshire 
Potteries Waterworks Company at Stockton Brook was laid last 
week. The works are intended to a nero the supply to the 
Potteries, and will be carried out according to = prepared by 
Mr. G. D. ison, the pany’s engi e water will be 
obtained from a 12ft. shaft, 50 yards deep. 
horse power will be supplied by Messrs. Hathorn, Davey, and Co., 
Leeds, and fitted with Davey’s patent differential gear. Each 
engine will work pumps capable of delivering 1,000,000 gallons per 
day into a tank 500ft. high and seven miles distant. 

At a meeting of science and art teachers, held on Saturday, 
June 2nd, at the Manchester Technical School and Mechanics’ 
Institution, an Association of Sci and Art Teachers was 
formally inaugurated by the appointment of an executive board, 
the adoption of rules, enrolling of members, and other business. 
The Association is established to effect the general advancement of 
the profession of science and art teaching, by securing improvements 
in the schemes of study and advances in the standard of teaching. 
The next general meeting will be held on Saturday, Septem- 
ber 1st, at 7.30 p.m. The hon. sec, is Mr. W. E. Crowther, 
= the address, Technical School and Mechanics’ Institution, 

chester. 


M. H. Grorrroy poses to coat electrical conductors by 
rolling round them as fibres underneath the usual lead pipe 
cover. It is actually stated that, from experiments made in Paris 
by M. H. Lippmann, engineer to the Faure Electric Accumulator 
Company, a wire thus insulated may be completely volatilised 
without a spark being transmitted through the covering. Although 
the experiment was made with a strong current over a short length, 
the lead showed no sign of fusion. The volatilisation is effected in 
the tenth part of a second, and the lead cannot be melted because 
the current becomes interrupted. It has also been proved, by 
another experiment, that no portion of the current is shunted 
along the asbestos. The sizes of the wire and coating and lead 
covering are not mentioned. 


THE applications for space in the Vienna Exhibition have . risen 
to 570 within the last few days, the space in the Rotunda 
begins to be crowded, and the north-eastern court has been 
adapted for placing exhibits. Among the most recent applicants 
are the Belgian Ministry of Public Works at Brussels, the Danish 
Navy and War Ministries at ———— the English Post and 
Telegraph Administration in London, the French Ministry of War, 
the Ministry of the Navy and the Colonies, the Minis 1) 
Commerce, the Ministry on Public Education, the Mini on Post 
Affairsand Telegraphy, and the Police Prefecture at Paris, the Italian 
Telegraph Administration at Rome, the Imperial Ottoman Telegraph 
Administration at Constantinople, and the Russian Tel 
Administration at St. Petersburg. 


THE Criterion Theatre, Piccadilly, is to be lighted throughout 
with about 600 Edison incandescent lamps. The generating plant 
will comprise two horizontal high-s engines, having 13in. 
cylinder by 13in. stroke, running at 275 revolutions per minute, 
and driving countershafting, from which will be run four Edison 
dynamos, each capable of sustaining 150 16-candle lamps. Each 
engine will be capable of indicating 84-H.P. at 70 lb. pressure, and 
either engine will thus be able to take the whole load in the event 
of accident or repairs to the other. The wiring will be arranged on 
eight circuits, each under independent control by means of a speci- 
ole decane regulator, capable of lowering or raising the brilliancy 
of the lamps from normal candle power to nil. The contract for 
the work, which will be carrried out by the Edison Electric Light 
Company, Limited, stipulates for the completion of the installation 
by the beginning of September. 

A PROSPEROUS townsman of Parkersburg, in Pennsylvania— 
Mr. G. L. Huston—is erecting for himself a new dwelling-house 
which is to be constructed, with the exception, of course, of the 
window-panes, entirely of iron. The floors of the entrance hall, 
drawing-room, and library are to be covered with polished plates 
of cast iron. The plates in these, as in all the other floors, will be 
securely fastened to the beams of iron beneath. The walls will be 
hollow, and constructed of a double course of iron plates. These 
hollow walls are to be used as chimneys and as heating a, 
receiving hot air from the stoves in the cold weather and diffusing 
warmth all over the building. | this method of heating the pro- 
jector estimates that even in the coldest season a comfortable 
temperature can be maintained in all parts of the house at one-half 
the cost of the system at present in operation. The doors and 
window-frames are all to be of iron, and so fixed or hung as to be 
as easily movable as if they were of wood. The interior walls of 
the sitting and other principal rooms are to be of steel, polished 
and beautifully ornamented. In the dining-room the decorations 
will consist of hunting scenes engraved on the walls. Mr. Huston 
estimates that the cost of his iron house will be from two to three 
times as much as if it had been erected of the usual materials. 
But against this initial extra outlay he sets off the permanent 


Two engines of 250- 


saving in fuel, the fact that no repairs will be required, and that 
there will be no need to insure the building. . The foundation walls 


of the iron edifice consist of large solid blocks of rock quarried in 
the neighbourhood, 
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BOILERS FOR 8.8. CLAREMONT. 


MR. A. TAYLOR, NEWCASTLE, ENGINEER, 
(For desoription see page 56.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messzs, and Co., Booksellers. 

LEIPSIC.—A. Twiermeyver, Book 

NEW YORK.—Taz Witmer and Roosrs News Company, 
street, 


PUBLISHER'S NOTIOE. 


pu uring same ice 
Number, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we 
form that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, er by a large envelope legibly directed by F aw 


writer to him 
ded to their destination. 
be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to ies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be of anonymous 
communications. 

T. K. (Dublin). —4 little oatmeal put into a boiler will stop small leaks at 

ends. It will also cause ming unless used with caution, 

Express (Lincoln)—The only “handy formula" with which we ave 

acquainted consists in dividing the constant 900 by the number of 

— in running one-fourth of a mile. The result is the speed in miles 
per 


Tur Ena t in town 
INEER can » Jrom any newsagen country 
at the various railway stations ; Uf be direct 


from the office on the following terms (paid in advance) : — 
Half-yearly (including double numbers)... .. 
Yearly (including two double numbers) ..  .. 
credit occur, an extra charge of two shillings and sixpence 
ve made. Tux is 
Cloth cases for binding Taz Encinrer Volume, price 2s. 6d. each. 
A complete set of Tax Enotneer can be had on application. 
Foreign Subscriptions for Thin Paper ies will, until her notice, be 
received at the rates given below :—Foreign Subscribers fot Pope 
at the published rates will receive Tak ENGINEER waht and post-free. 
Subscriptions sent by order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


Remittance Post-ofice order, — Australia, Be! Brazil, Bri 
France, Germany, tar, 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
ion, Java, 
Mauritius, Sandwich isles, £3 


but regularity cannot be guaranteed in any such 
‘All except weekly advertisements are taken subject to this condition. pate 
Advertisements cannot be Inserted unless Delivered before 
o'clock on Thursday Evening in each Week. - 
Letters relating to Advertisements and the Publishing Department 
paper are to be addressed to the Publisher Mr. George Micke” att 
other letters to be addressed to the Rditor of Tax Enainee, 163, Strand. 


MEETING NEXT WEEE. 
ON OF MecHaNicaL Enoineers.—At Litge, on Monday, July 
ng 


have been offered for reading and discussion :— 
“H of the and Coal Trades in Belgium,” b Ed 
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half—that is to bee in round numbers, from two millions 
sterling to three millions, Consequently we may reckon that 
gas in London was three-fourths the price in 1882 that it 
was in 1869, Mr. Field shows that the average price of 
in London in 1869 was nearly 4s. 2d. per thousand 
feet, whereas in 1882 it was less than 3s. 2d. Another 
item of interest is that in 1869 each ton of coal corre- 
sponded to the sale of 8438ft. of gas, while in 1882 the 
product was 9417ft. Rather more than 5 per cent. of the 
gas made last year was lost. In 1874 the waste was nearly 
9 per cent. 
he capital employed by the London gas companies has 
risen from £7,828,844 in 1869, to £13,393,104 in 1882. 
The — required at the earlier date to carry on the 
entire business was £6 13s. 8d. per ton of coals. It has 
now shrunk to £6 10s. 5d. The difference is not great, 
but it is in the direction of economy, and is equivalent 
to 13s, 8d. per thousand feet sold instead of 15s.10d. The 
consumption of coal is a striking indication of the magni- 
tude of the gas interest in London. Last year it was more 
than two million tons, or not much less than forty thousand 
tons per week, and considerably more than five thousand 
tons per day. It may be well to remember here how 
largely the London gas companies contribute towards 
defraying the cost of metropolitan improvements, The 
coal tax is a most important revenue to the Metropolitan 
Board, and is also of value to the Corporation of the City ; 
the former taking 9d. per ton, and the latter 4d. Accordingly 
the gas companies provided last year a revenue of £77,000 
for the Metropolitan Board, and £34,000 for the Corpora- 
tion. The entire income of the Metropolitan Board from the 
coal tax last year was under £295,000; so that the gas 
companies furnished more than one-fourth that total. 
Supposing the electric light to become general, it is a 
curious question as to the reduction that would take place 
in the consumption of coal. As steam or gas would be 
ue ong to work the dynamo-electric machines, coal would 
still be consumed, but evidently in a reduced quantity. 
If the coal tax is allowed to expire in 1889—as will possibly 
be the case—there will be an end of this argument. But 
the extent to which the companies have acted as tax 
collectors for the local authorities should not be forgotten. 
This part of the question also includes the suburban 
companies, as the coal tax operates over the entire Police 
District. The coals carbonised last year by these companies 
—fourteen in number—amounted to 289,000 tons, thus 
furnishing a contribution of more than £15,000 in aid of 
metropolitan improvements, In London itself the coal 
tax represents more than a penny per thousand feet of gas. 
In estimating the progressive consumption of gas, it 
should be observed that there are two well-marked periods 
in the last six years. From 1876 to 1879 there was a 


tes, | rapid rise, the last-named year exceeding its predecessor 


by 1,341,132 thousands of cubic feet, But 1880 showed a 
——s of the pace, the increase over 1879 being onl 

456,603 thousands. Afterwards the progress is more rapid. 
Another statistical fact is that the total increase in the 
consumption of gas in the four years, 1879-82, is less than 


;|in the four years preceding. The extraordinary lea 


upwards in 1879 has something to do with this. That 
the manufacture of gas will ever cease is a conclusion 
searcely to be expected, except it be at some very 


all) remote date. Should illuminating gas become obsolete, 


there would very probably arise a demand for heating gas. 
The sudden extinction of so vast an industry as that which 
is connected with the ma’ ufacture of gas, would be a 
national misfortune. The tal paid up and borrowed 
capital of the gas companie § England and Wales at the 
close of 1881—the latest da £30,586,622, 
while the capital employed by socal authorities in possession 
of gas undertakings was £14,039,583, thus making a total 
of nearly £45,000,000, while the authorised amount 


dde | exceeded £60,000,000. The gas sold by the local authori- 


Laveleye, of Lidge. ‘On the Manufacture of Zinc in Belgium,” by M. 
St. Paul de Sincay, of the Vieille Mon 4 

Manufacture of Sugar from Beetroot,” by M. Mélin, of Wanze. ‘ On the 
Application of Electricity to the Working of Coal Mines,” by Mr. Alan C. 
Bagot, of London. ‘‘On C dL tive Engines,” by Mr. Francis 
W. Webb, of Crewe, Vice-President. “On the St. Gothard way,” by 
“Description of the New Harbour 
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THE GAS SUPPLY. 


Wuaterver may be the future effect of the electric light 
on the fortunes of the gas companies, the sale of gas in 
London continues to increase, judging by the statistics 
which carry us to the close of last year. On this point we 
gain ready information from the yearly “ Analysis” of the 
accounts of the metropolitan and suburban gas companies, 
at te by Mr. John Field. The particulars for 1882 

ve just been published, and afford a large amount of very 
useful information. Comparing the present “ Analysis” 
with previous issues, we find that the consumption of gas 
in London has been increasing lately with growing 
rapidity, Thus, the sale in 1882 exceeded that in 1881 by 
809,091 thousands of cubic feet. In 1881 the excess over 
the year preceding was 744,070 thousands, while 1880 
exceeded 1879 by 456,603 thousands, The constant rise 
is thus obvious, and is not to be accounted for by the mere 
increase in population, But while there is a growing 
increment in the statistics of consumption, it is not quite 
80 with the revenue. The gas rental of the last three years 
has been about three millions sterling. But the receipts 
from the sale of gas were £50,541 less in 1880 than in 1879, 
and £57,616 less in 1881 than in 1880. Thus the income 
from the sale of gas in London was less in 1881 than in 1879 

as much as £108,067. Last year we observe a recove 
the rental for 1882 being £116713 more than in 1881, 1¢ 
' we go back as far as 1869, we find the total gas rental in 
London to be not much more than two millions sterling. 
The quantity of gas sold in that year was under 10,000,000 
thousands of cubic feet. Last year the quantity was just 
about doubled, but the rental kad only risen by about one- 


ties in 1881 was less by 2,226,000 thousands of cubic feet 
than the quantity sold by the London gas companies, while 


the capital employed by the companies was nearly a million. 


less than that re oe by the authorities—a fact which 
says something for the exercise of “due care and manage- 
ment” on the part of the companies. The coal carbonised 
by all the companies and the authorities in 1881 amounted 
to 6,365,336 tons, the London companies taking not very far 
short of a third of this enormous aggregate. The gas 
actually sold by the companies and the authorities in 
England and Wales during 1881 was nearly 58,000,000 
thousands of cubic feet. ‘lhe average sale of gas per ton 
of coal was 9092 cubic feet, while the London average was 
9497, and the surburban 9342. 

We on recent occasion attention to the 
progress of amalgamation among the metropolitan 
companies, the latest instance being the shuneplen of the 
London Company into the Chartered ; thereby reducing 
the number of gas companies in the metropolis to three— 
the Chartered, the South Metropolitan, and the Commer- 
cial, The suburban gas companies are less capable of amal- 

ation, being scattered round the “outer ring.” The 
gest of these is the Brentford Company, with a capital 

of £595,000, and a gas rental of £125,777. It affords a 
striking comparison between the magnitude of things in 
London and the provinces, to observe that the Brighton 
and Hove Gas Company had a paid-up share and loan 
capital of £284,180 in 1881, in which year the capital em- 
ee by the Brentford Company was £548,607. The 
righton Company carbonised 35,511 tons of coal, and the 
Brentford Company 67,727 tons, At the close of 1882 the 
Crystal Palace Gas wags ci had a capital of £313,000, 
the next in magnitude being the West Ham Company 
with £185,000, There are two companies at Woolwich, 
the aggregate of their capital accounts being £91,000. 
Apart from these, the smallest company is at Colney 
Hatch, where the — is only £34,560. The highest 
proportion of gas sold per ton of coal, whether in London 


or the suburbs, is at Croydon, where it amounts to 
10,068 cubic feet. The least amount of lost gas, or 
“ gas unaccounted for,” is at Bromley, where this waste is 
only 2°5 per cent. on the make, The greatest lossis in the 
case of the Woolwich Equitable Company, who make 
69,000 thousands of cubic feet, and lose. nearly. 6949 


thousands, or more than 10 per cent. The loss of 5°27 per 
cent. among the metropolitan companies shows an improve- 
ment on previous years. In the matter of working ex- 
penses the London companies exhibit a decline of nearl, 
twopence per 1000ft. since 1878. Residual products, whi 
brought in a revenue of £935,000 last year, are less satis- 
factory than in 1881, when they ised £986,000. What 
kind of figures future years may show with regard to the 

as supply it may be difficult to conjecture. But, thus 
ar, all has goneon well. Last year the London companies 
realised a net profit of £1,170,590, equal to 10°42 per cent. 
on the stock and share capital raised. In 1881 the net 
profit was £1,105,601, equal to 9:96 per cent. on the stock 
and share capital. These figures accrue after paying interest 
on borrowed monies. It is too early yet to speculate on any 
marked results from competition with the electric light, 
and certainly none can be observed in the published 
returns. If, as an absolute fact, the electric light 
has intercepted some of the accustomed gains of the 
London gas companies, on the other hand it has 
stimulated the public desire for a good light, and it 
is quite possible that gas is burned more freely than 
heretofore. Street lamps palpably call for burners of 
greater power than those of the departing era, and the gas 
companies have given proof of how F gpa an improvement 
may be effected if the ratepayers will only bear the cost. 
The latter seem ready enough to pay for the electric light, 
but are not so willing to bear the expense consequent on 
an advanced style of gas illumination. As for the opinion 
which the gas companies have of the situation, some proof 
of their confidence is afforded by the operations of the 
Chartered Company, who are expending enormous sums of 
money in laying down new and gigantic gas mains, so as to 
provide the metropolis with an abundant supply of gas 
under all contingencies, 


AMERICAN PATENT LAW. 

At this moment, while the Patents for Inventions Bill is 
still pending before Parliament, it may not be unprofitable 
to refer a little more in detail to the practical results 
obtained by, and the working of the system of examina- 
tion for novelty in North America, both in the United 
States and in Canada. Probably the system of examina- 
tion for novelty has attained its greatest perfection in the 
United States. There it requires the exclusive services cf 
a numerous staff, consisting of twenty-nine examiners, 
—three examiners-in-chief and twenty-six principal exa- 
miners—with a large force of assistant examiners and 
clerks, which is continually being enlarged to meet the 
increasing number of applications, as well as the laborious- 
ness of the task, which is being augmented each week with 
the number of patents granted. The average weekly 
issue of the seven weeks ending on the 12th of June was 
424 patents. This does not include trademarks, labels, 
designs, and re-issues, which are in charge of the same 
staff As we have stated before, examination for novelty, 
in theory, is perfection itself as a feature of patent law, but 
in oe is in the practical results yet obtained 
and likely to be ever obtainable—it has grave evils in its 
train, manifested directly and indirectly. There is 
no denying that in the United States it has done 
some good, but it is yet questionable whether the 
game is worth the candle. As a matter of fact, patents 
are often granted for inventions which are not 
new, and this every man who is moderately well 
informed can ascertain for himself by consulting the 
official gazette. Then there is as much, and most probably 
more, patent litigation in the United States, in proportion 
to the number of patents granted, than there is in Great 
Britain. Again, not seldom the prosecution of an applica- 
tion before the Patent-office itself amounts to a law-suit, 
both as to expense, delays, red tapeism, and accompanying 
annoyances. References are continually being cited which 
are not in the least pertinent to the case; and modifica- 
tions insisted on which in one way or another tend to 
weaken the patent. Patent agents, who generally work 
for a stipulated fee in each case, are careful in drawing 
the claims, covering little enough rather than too much, 
for the sake of saving excessive labour in prosecution, 
and passing their cases quickly. Amendments are often 
made by them for the mere sake of peace, and to avoid the 
appearance of wanting all their own way, and thus points 
are frequently waived which are known to be more or less 
pn em Yet patent agents must make a living, 
and knowing the average time consumed in prosecuting a 
case, they charge accordingly, and the patentee, of course, 
has to pay the piper at two ends, viz , the Government for 
examining his application and his attorney for promotin 
it ; for without examination the Government could affo 
to charge a lower fee without diminishing the revenue 
derivable from patents ; and after all, when the patent is 
granted and issued, is the patentee quite sure that he has 
gota patent? Not atall. His claims may have been 
unjustly mutilated or curtailed, or he may after all have 
something granted, the claim to which he cannot main- 
tain before a court of law if called into question, for the 
Government does not—nor can it be expected—guarantee 
the validity of its grant. With not a few solicitors the 
examination system has given rise to the “no patent no an 
condition, and the only object of a majority of these gentle- 
men is to get a pee. no matter what it is, so long asitisa 
patent, and it often is only a nominal one. Then look at 
the delay it entails. Cases are often dragging on for years 
and years, and we must bear in mind that patents only be- 
come protective when issued, not from the time of filing the 
application, as with us. A case takes on an average eight 
months to pass, from the time of filing the application to the 
issue of the patent, and not unfrequently an application lies 
for months before there is any sign outside the office that it 
has been taken any notice of, and they often enough hang 
fire for twelve months without any apparent reason. For 
curiosity sake we took a recent issue of the Gazette and 
noted twenty-one cases selected at random. The shortest 
time was seven weeks in two cases, nine weeks in one case, 
ten weeks in two cases, fourteen weeks in six cases, fifteen 
weeks in two cases, seventeen weeks in two cases; eight 


months ip one case, nine months in two cases, and twelve 
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months in two cases, fifteen months in another, twenty- 
four months in one case, and forty-seven months in another, 
averaging a little over eight months in each case, while 
four months is perhaps of most common occurrence. In 
justice to the office it must be said that there is not the 
slightest reason theoretically for any unjust concession that 
may be made in an application in deference to the whims of 
an examiner; for if the cause is and the examiner is not 
amenable to sound argument, the case may be brought by 
appeal before the Examiners-in-Chief, and failing these, to 
the Commissioner of Patents in person, and from him 
again, in certain cases, to the Secretary of the Interior, of 
whose department the Patent-oflice forms a part ; and before 
when all these resources are exhausted, a just and common- 
sense decision is generally arrived at. But all this means 
expense—great expense—which every patentee is not able 
to afford. 

In Canada the office practice is to some extent modelled 
after that of the United States. The Canadian Patent- 
office forms part of the Department of Agriculture, and 
the Minister of Agriculture is the Commissioner of Patents, 
which, unlike the corresponding position in the United 
States, is almost a mere nominal one, the chief clerk of 

tents being the actual head of the office. Examination 
is not directly provided for by the patent law; but the 
Commissioner of Patents has power to refuse patents for 
want of novelty, and this power is exercised. At 
present, or rather lately, an average of about 180 to 190 
patents are issued a month, including what used to be 
called extensions, or what is in reality merely a payment 
of stamp duty before the expiration of the first and second 
five years, and now under the new Amendment Act not 
recognised as new grants under a newnumber. The work 
of examination is performed by two examiners, and natu- 
rally the result is often unsatisfactory, and as a matter of 
course not very uniform, necessitating very persistent prose- 
cution and careful manipulation by the agent. Under the 
genial ment of the present chief clerk the office is 
making, however, good pr , and possibly the next 
session of Parliament will bring further im nt 
reforms both in the law and practice. ‘orm, 
respecting examination, is urgently needed ; either it may 
be confined to mere examinations for legal form and patent- 
ability, or it will be necessary to provide for a much larger 
staff. Canada does not print the specifications, the latter 
have to be furnished in duplicate, and one copy is attached 
to the patent, much the same as in France. The office 
issues a monthly f peg: we giving the claims of all 
patents issued, and one sheet of drawings very much 
reduced by photo-lithography. 

It may be noted as a feature peculiar to the United 
States and Canada that avery large proportion of what 
may be termed small inventions are Sonor yo. which, here 
in England, very often are not considered worth securing, 
or which will not stand the heavy stamp duties of an 
English t. But these small patents, comparatively 
inexpensive to obtain, are generally very profitable on the 
other side of the Atlantic, and, as a matter of general 
experience, inventions possessing any practical merit at all 
are easily and profitably sold. 


MADRAS AND COLOMBO HARBOUR WORKS. 

Events in connection with the recently damaged break- 
waters at Madras are proving the truth of the old saying, 
that there are two sides to every question. It is one 
thing, it is evident, for the Commission appointed on the 
advice of Sir John Hawkshaw to recommend the recon- 
struction of these works on an amended design, at an 
estimated cost of £480,000 above the estimate originally 
submitted for them; but it is another to find the means 
wherewithal to out that recommendation; and just 
at present it seems very likely that the now almost per- 
fectly useless breakwaters, or what remains of them, will 
have to be left in their present state, exposed to the 
nearly certain fate of gradual entire demolition. For if 
the sum to be expended on renovation and completion is 
such, that tocover the interest and sinking fund on capital 
already and to be expended such impositions upon the shi 
ping using the harbour will be required that they will 
prohibitive against vessels resorting to it for commercial 
purposes, it is quite certain, we deem, that the Imperial 
Government wil not come forward to aid, on the ground 
of any useful purpose, works that might subserve for the 
harbourage of men-of-war. Madras is never likely to be 
made the head-quarters of any of England’s naval opera- 
tions. Trincomalee, on the eastern coast of Ceylon, has 
long fulfilled this function, and ing, as that port 
already does, considerable conveniences for a naval store 
and depét, the natural advantages secured by its almost 
unrivalled harbour are never likely to be abandoned for 
the southern Indian port. Hence the cry is loudly raised 
in Madras that, necessary as the works recommended by 
Sir John Hawkshaw’s Commission may be, it would be an 
act of wasteful expenditure to carry them out at local cost ; 
and if the force of that be admitted, the ruined 
breakwaters must either left to their fate, or 
be completed within the original estimate in so unsub- 
stantial and inefficient a manner as to render it almost 
certain that not many years can before a second 
catastrophe, similar to that which so recently overtook 
them, will again be experienced. 

That the public voice of Madras in this matter re- 
presents the main body of commercial opinion in that 
presidency is evident from a recent report of the Madras 
Chamber of Commerce. This body has addressed a re- 
monstrance to the head of the Public Works Department, 
in whose charge the stayed operations on the harbour are 
for the present vested, against any further “ taxing local 
trade te such an extent as might seriously detract from 
the usefulness of the port, rp =o the trade itself to less 


burdened ports along the Coromandel or Malabar coast.” 
Already it appears that Madras is most disadvantageously 
handicapped in this direction, and according to the report 
already quoted from, when the dues are considered 
relatively with those of Bombay, “Manchester and Glas- 
gow manufactures can be imported into Madras almost-as 
cheaply, vid the railway from Bombay, as by sea direct,” 


Tt certainly seems to us that it will be most impolitic to 
try and secure a harbour for Madras by means which are 
pretty likely in the end to leave no vessels willing to resort 
to it. It does not appear, however, that this remonstrance, 
which had received no official reply, embodied any 
alternative recommendation ; but it strikes us that it 
would not be outside expectation that so grand a work as 
the Madras harbour should be removed from the 
position of a mere local question, and ought to be 
considered on a wider basis; one, indeed, which would 
entitle it to aid from the Central Government. The 
coasts of India furnish but few examples of ports where 
vessels of even moderate tonnage may seek safety under 
stress of weather; and the multiplication of these is a 
necessity felt by the British mercantile marine throughout 
India. Why, therefore, should the Indian Central 
Government refuse to regard the matter from the same 
standpoint as does our home Government in the case of 
similar provisions on our own coasts? The formation of a 
harbour of refuge at Filey, to cite an instance, was never 
held to be contingent upon the amount of revenue that 
could be obtained from the shipping using it ; and we fail 
to see why our Indian Governor-General should be less 
locally rege eer in his views than are our own 
authorities. It seems tolerably certain that unless the 
“will it pay” test is abandoned in the case of the Madras 
harbour, the inhabitants of that city now living, are 
scarcely likely ever to see the realisation of their former 
expectations ; while their sons and grandsons, if unmind- 
ful of the results of the traditionally known surf of 
Madras, may be taken out to view down in the depths 
the little that may then remain of the boasted works of 
their forefathers, 

Since we last noticed the sister works at Colombo, very 
material progress has been made with them, and we are 
now enabled to estimate the extent of the advan 
which Sir John Coode’s design has already secured. e 
main breakwater has, it may almost be said, been entirel 
finished so far as regards the body work is concern 
Indeed, there appears nothing more of importance to be 
done to it but the ae of the head work and the erec- 
tion thereupon of the guiding lighthouse and of the 
landing pier required for its service. For this the mould- 
ing of the concrete blocks required is in full operation; and 
the next north-east monsoon, when smooth water can be 
ensured, will see the completion of the whole of the con- 
structive operations, As to the advantages already 
apparent, we read in the Ceylon Observer that there are, or 

ortly will be, moorings laid in perfectly sheltered water 
for twenty-four of the largest class of = Fo The distri- 
bution of these is thus described by our contemporary : 
—“There are five buoys floating about 100 yards 
fromand parallel with the break water pier, each 600ft. distant 
from its ay aya in the first row. In the second row, 
600ft. from the first, there is another set of five buoys, and 
in the rear of the second set a third, also made up of five 
buoys, and a fourth incomplete ‘set of only two buoys 
2100ft. from and parallel with the pier. All these buoys 
are fixed to a double set of screw piles with connecting 
saddle chains, and will form squares whose sides are 200 
yards each way. When completed, there will be four 
rows in all, each containing six buoys, capable of mooring 
not less than twenty-four steamships drawing from 25ft. 
and upwards.” We conjecture that the last word is a mis- 
print ; otherwise the draught of the vessels might be with- 
out limit. ey operations have been actively kept 
up since shelter for them was obtained, and the Colombo 
municipal authorities, regretting to see the large amount 
of raised stuff daily carried four miles out to sea, are con- 
sidering proposals for further reclamation works, which, if 
executed, will ly improve the aspect and conveni- 
ence of their very extended city. 


THE EXAMINATION OF ILLUMINATING GAS, 


A paper on this has recently appeared—by C. 
Than—in the Berichte . Gesellschaft, Berlin, xv., 2790, 2802 
He remarks that it is well known that when illuminating gas is 
mixed in a closed space with air it becomes dangerously explosive ; 
and he has gone into the question of the proportion in which 
the mixture is most liable to explosion. The apparatus em- 
ployed was a graduated glass tube, 50 centimetres long and 
8 centimetres in diameter, closed at one end. Fifteen experi- 
ments were made, with percentages of gas and air varying from 
4 to 40 per cent. When the amount of gas was under 5 per 
cent. the mixture was not inflammable; from 5 to 20 per cent. 
the explosions became more violent in proportion to the gas 

mt ; from 25 to 30 per cent. they gradually 3 and 
ween 30 and 40 per cent. the mixture burned at the mouth 

of the tube quickly and without explosion. The chemical com- 
position of the gas has an undoubted influence on the explosive- 
ness of the mixture. The rapid discovery of leakages in gas 
fittings is a matter of great importance, and the author criticises 
Ansell’s indicator, which is supposed to give an alarm when 
dangerous leakages occur. He considers it untrustworthy, and 
he describes an invention of his own, which he calls a diffuso- 
meter. It consists of a porous earthen cell, such as is em- 
ployed in galvanic batteries, inverted, closed with a per- 
forated india-rubber plug, through which it is connected 
with a manometer, the lower limb of which is bent, and 
contains a little water coloured with litmus. The cell 
stands on a small table capable of holding a bell-glass cover ; 
this bell-glass is filled with air to be examined and placed in 
position, the mixture of gas and air diffuses into the interior of 
the cell, and causes an alteration of level in the coloured fluid. 
The author graduated the instrument with measured volumes 
and found that its indications were very trustworthy. Attention 
must be paid to difference of temperature; if the instrument is 
brought into a room where there is an escape of gas it will very 
closely point out whether the escape is within us limits 
or not. Various applications of the instrument are given, such 
as drawing samples of air from the highest parts of theatres, 
public buildings, &c., for the pu of examination. The 
precise locality of leakage is often difficult to find, the ordinary 
plan of using a light being dangerous. The author has con- 
structed another little apparatus for this purpose which he 
calls a diffusioscope, which may be described as a very flat glass 
funnel, closed about half way from the edge with a very thin, 
circular, earthen plate. The stem of the funnel is pro- 
vided with a tap to admit air to equalise the pressure on a minia- 


20, 1888, 


ture manometer, which is connected with the stem of the 
instrument. The portion containing the porous plate is placed 
over the suspected spot and the tap closed, when, if there is 
leakage, the rise of the column in the manometer is instan- 
taneous. The apparatus is so sensitive that when an argand 
burner is gradually turned down until it will no longer ignite, 
and the instrument is held over it, the manometer rises 7 centi- 
metres in four or five seconds; held over an ordinary burner, 
letting so much gas out as will just kindle, the fluid rises very 
rapidly and is almost ejected from the tube. If the manometer 
be graduated to millimetres, one half a per cent. can be detected 
in a room. An instance is given of a case of sickness, which, in 
the opinion of the physician, was due to gas poisoning, but could 
not be traced, as there was not a service of gas in the house. The 
instrument was used, when it was found that a pipe three metres 
from the house had burst underground. 


THE STRIKES AND OUR EXPORTS, 


Ir is by no means a new feature when strikes occur that a 
total absence of a degree of knowledge prevails wherewithal the 
working men can present a case in justification of their move- 
ment, and interfere with the growing importance of British iron 
industry. Previous strikes have rede directly or indirectly, 
to encourage foreign countries to enter into competition with the 
interests of British iron industry. The facts are these :-—-There 
are fourteen different States on the Continent which, for more 
than half-a-century, have year by year grown into importance as 
customers of British iron and steel. During a period of six years, 
comprising 1870 to 1875, Great Britain exported to these 
countries an aggregate of 8,670,086 tons of iron and steel, in a 
crude and manufactured state. This quantity has been reduced 
during the succeeding five years, ic, 1876 to 1881, to an 
aggregate of 8,028,564 tons, in other words, Great Britain's 
trade has suffered a decline in exports to the extent of 641,522 
tonsin relation with the European Continent. This amount in 
tonnage is largely augmented by a further falling off of shipments to 
the United States of America and a number of other States on 
the American Continent. On the other hand it is to be noticed 
that these losses have been partly recouped pte so expansion 
in the activity of British colonies and dependencies, An 
eminent American statesman, who has beyond doubt deeply 
studied the question, gives full credit to the “pluck” of the 
working man of Great Britain as the predominating characteristic 
of the nation. “It is,” he says, “the result of centuries of a 
national training in a school from which all the softer attributes 
were excluded as tending toeffeminacy, Therough-and-ready spirit 
of Englishmen to give and take has thus been generated, and 
displays itself sometimes in riot and violence, and at other times 
in that indomitable courage which has made the British flag 
feared and respected—a long strike or a Waterloo.” The British 
workman indulges too often in the erroneous belief that the 
employers seeks a reduction of wages in wanton hostility to labour. 
He is often apparently unable to look beyond the surface of his own 
circle, and overlooks the fact that the manufacturer at all times 
sacrifices much to English pride, and it must be added, to the 
honourofcharacter. Heruns hisestablishment often atalossrather 
than cease working altogether, and cause a direct suffering to the 
working man. In how much American ideas find an illustra- 
tion in what ironmasters have done during late years is shown in 
the decline which has been pointed out. ere are seven 
Euro: countries which have during six years, 1876-81, taken 
less in 1870-75 of British iron and steel, an aggregate quan- 
tity of 1,161,395 tons. The seven other countries include, for 
the most part, the Southern Group, Spain, Portugal, Italy, 
and others. They have not too great facilities, owing to 
climatic and other drawbacks, and continue to augment their 
custom in respect to British iron. ‘This augmented our exports 
for the last period under review by 519,872 tons. The old 
customers, who have taken to manufacturing iron and steel for 
themselves, have compelled the British employer to seek work 
elsewhere, and the succeas of the year 1882 has evidently turned 
the head of the leaders of a class of men who look with leather 
spectacles on the efforts made by employers to maintain the 
efficiency of their workshops. The man who listens to ill-advised 
persons who induce him to strike, forgets that capitalists 
cannot afford to remain in view of unprofitable investments, and 
the working man should be wise enough to learn the consequence 
which inevitably follows the withdrawal of capital. 


FLAMELESS COMBUSTION, 


Two papers have recently been published on this subject 
which are of considerable interest. One by Mr. Fletcher, in 
Dingler’s Polyt Journal, 246, 293-5, states that in experimenting 
with gas and air burners, the author found that the smaller the 
flame produced, the greater was the heating effect which could 
be obtained from the consumption of a given quantity of gas. 
This result led him to reduce the flame as much as possible, and 
ultimately it was proved that under the most favourable condi- 
tions the flame would disappear entirely. If, for instance, a ball 
of iron wire be heated in the flame of a gas blowpipe, and thesupply 
of air be gradually increased, the jet of flame will become smaller 
and the temperature wil] gradually rise. Then, if after the ball 
has been heated, the gas tube be pinched for an instant so as to 
extinguish the flame, it will be found that there is a sudden 
increase of heat, and that the iron will be melted. A similar 
increase of heat during flameless combustion is shown if a 
lump of fireclay be substituted for the iron wire, and petroleum 
vapour may be used in place of coal gas. The author's experi- 
ments are still in their infancy ; it is hoped, however, that 
will be the means of effectually utilising much of the heat at 
present wasted. These experiments of Mr. Fletcher’s have been 
re’ by Mr. F. Fischer—Dingler’s Polyt. Journal, 247, 32-35 
—with the view of investigating the combustion products. For 
this purpose iron wire was wound round the end of a thin clay 
pipe, so that a ball 6 to 8 cm. thick was produced. This was 
treated as by Fletcher, and whilst the ball was at its 
most intense heat, a sample of gas was withdrawn from the 
interior, the gas being drawn through the clay pipe and examined 
over mercury. The experiments corresponding to samples of gas 
I. and II. were made with the ordinary gas pressure ; in experi- 
ment III. the pressure was increased, whilst the pressure in 
experiment IV. was still greater. The ball in experiment II. 
was made of very thin wire ; in experiments I. and III. the wire 
was 1 mm. in thickness, and in experiment IV. the ball consisted ‘ 
of a mixture of both wires:— 


1 626 88°63 
5°03 — $84 9168 
III. 6 60 — 498 8842 
IV. 772 108 traces 0°32 traces 90°88 


The composition of the gas corresponds with that of the us 
mixture point the flame of a blow-pipe or 
burner ; the smaller proportion of oxygen, however, shows that 
part of it is retained by the iron; moreover, it was found that 
when thin wire was used, one half of the fused mass consisted of 
ferrosoferric oxide. Referring to the practical application of 
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flameless combustion, the author considers that it is not available 
for solid fuel. 
ENGLISH AND FOREIGN NAVIES. 


On Monday Mr. Campbell-Bannerman made a very remarkable 
statement in the House of Commons. Criticising suggestions by 
Mr. W. H. Smith, he said :—‘* He was surprised to hear his 
right hon. friend advocate increased expenditure, seeing that he 
had not made any such suggestion when the shipbuilding policy 
of the Government was discussed in May. If the Navy were 
deficient now, it was because the late Government had not pro- 
vided for the building of more ships. We had, however, twenty- 
five ironclads in commission and eight more in reserve, which 
was almost equivalent to the combined naval forces of . France. 
Ttaly, Russia, and Germany.” The italics are ours. The “almost” 
here may have a very wide meaning. It is well known that 
there is a wide diversity of opinion as to how ships ought to 
be classified in commission, but even when the greatest latitude 
is allowed in this respect, it still seems clear that Mr. Banner- 
man is completely mistaken. In our impression for May 11th, 
we published, on page 363, a statement of the relative strength 
of the English and French navies, and we showed that on the 
basis of tonnage alone, which is surely wide enough, France 
by herself nearly equals England. Of iron and steel-built iron- 
clads England has complete 315,390 tons ; France, 101,319 tons. 
Of wooden ironclads England has 19,560 tons, and France 
166,412 tons, giving England, in round numbers, a total of 
335,000 tons, against a total for France of 268,000 tons. Thus 
the strength of France is to that of England as 26 to 33, or 
nearly as 8 is to 11, and if we argue on the basis of guns and 
armour instead of tonnage, the comparison is quite as much 
against England. If to the French fleet we add the great 
war ships of Italy, and those of Germany, it will be seen that 
England's boasted superiority has no existence; and if we take 
into account further the ships which are being built in France, 
and compare them with those being built by England, it will be 
found more than ever difficult to understand on what Mr. 
Campbell-Bannerman bases his statements. 


THE STATE OF TRADE. 

Jupaina from the reports just issued by the trades’ union 
societies connected with the engineering branches of industry, 
the present demand for labour, whatever may be said with 

to the future prospects of trade, is now very satis- 
factory. With the exception of one or two districts where there 
are disputes going on, trade is returned as generally good; and 
but for the strike at Sunderland, where there are between 500 
and 600 men out, there would be a decrease in the number of 
men on the books of the societies as out of employment. In 
fact, the returns of the Amalgamated Society of Engineers 
would be better than they have been for the past six months, 
and in the Steam Engine Makers’ Society it was anticipated 
that an improved return over its two predecessors would have 
been issued this month. The dispute in the north had, 
however, put additional men on the books, but even this had 
not much increased the total number of members unemployed. 
Pattern makers and smiths especially are in full work, 
and the Amalgamated Society of Engineers has extremely few 
of this class of men on the books. The returns for the 
Lancashire district show a decrease as compared with last month 
in the number of men on donation, the greatest proportion of 
unemployed being not more than two per cent. of the total 
membership, and with the exception of machinists all branches 
are returned as well supplied with work, whilst Bury is the only 


district where trade is reported not to be good. In the Steam | T 


Engine Makers’ Society the applications for work have been more 
numerous than for some time past, and the reports of the Lanca- 
shire districts on the whole are very satisfactory, no town return- 
ing trade as actually bad. There are only 61 members of the 
‘Steam Engine Makers’ Society on the books as out of work. 
Of these 33 are fitters, 14 turners, 5 millwrights, 6 pattern 
makers, 2 sea-going engineers, and 1 smith. 


THE IRONWORKERS STRIKE, 


Our correspondence this week does not show that matters 
have very greatly improved in the localities mostly affected by 
the strike of ironworkers against the drop of 3d. per ton in 
puddlers’ awarded under the operation of the wages’ 
sliding scale in South Staffordshire. Most of the North Staf- 
fordshire men seem to have resumed at the reduction, but the 
Lancashire and the Yorkshire men are working upon the old 
terms, subject to the final issue where the strike hands are show- 
ing most obstinacy. This is in South Staffordshire, though 
there, too, more is being done this week, mainly by themillmen. It 
is regrettable that although the police arrangements are much 
more complete than they were when the rioting was started, and 
the men are kept from doing violence in riots, yet the iron- 
masters are subjected to that sort of violence which is implied in 
clandestine attempts to destroy machinery. The recent leader of 
the men, who is still indeed the operatives’ secretary upon the 
Wages’ Board, is loyal to the arbitration agreement. Mr. 
Capper is advising the men to resume at once, and, all of them 
becoming subscribers, to send representatives to the Board, there 
to consider the best means of regulating wages in the future. We 
are not without hope that this advice may soon be acted upon. 
Meanwhile we note that orders are going from the district, and 
non-offending workmen in the engineering and hardware esta- 
blishments, as well as at the collieries, are seriously suffering. 
Already £150,000 has probably been lost in wages and profits to 
the South Staffordshire and Birmingham districts. 


THE RAILWAY (CONTINUOUS BRAKES) BILL. 

In bringing forward this Bill for the second reading in the 
House of Lords on the 13th inst., Earl De la Warr did good 
service by obtaining an assurance from Lord Sudely that the 
Board of Trade undertook to introduce a measure dealing with 
this subject next year, and upon this Earl De la Warr asked 
leave to withdraw the Bill. The object of this Bill is practically 
to compel railway companies by the year 1885 to equip their 
trains with brakes complying with the Board of Trade conditions, 
and so far, Lord Sudely said, the Board of Trade endorsed the 
Bill. Lord De la Warr clearly showed from the Brake Returns 
that it was hopeless to expect the railway companies to arrive at 
any satisfactory result if left to themselves. “ Scarcely two 
railways had brakes that would work together,” said his lord- 
ship, and indeed a’glance at the returns might convey the im- 
pression that the Board of Trade had all along been urging the 
railway companies to adopt different brakes, instead of pressing 
upon their attention the advantages of uniformity. Lord De la 
Warr said, “Uniformity was a most important and essential 
element” in this question. His lordship complained that only 
one-third of the stock was fitted with brakes which complied 
with the conditions; but we may point out that in reality there 
is only about one-fifth so fitted. For it is a libel on the Board 
of Trade to suggest that the leak-off arrangement in use on the 
Great Western and Midland Railways complies with their con- 
ditions, if indeed it deserves the name of brake at all. 


THE ENGINEERING AND METAL TRADES 
EXHIBITION, 
No. IIL 


We resume our notice of the exhibits at the Agricultural 
Hall. A number of firms show samples of iron. Among 
them we may AL, pcos 7 draw attention to the exhibit of 
Messrs. Fox, Head,and Co,, Middlesbrough, who have a large 
display of boiler plates and specimens of welded and flanged 
work made from Cleveland iron, arranged in the form 
of atrophy. Here will be found ordinary boiler plates, 
uptakes, flanged conical tubes, circular flanged plates, and 
a variety of other objects all testifying to the excellent 

uality of the material from which they have been made, 

he Weardale Iron Company also has numerous samples 
of pig iron, and of tes, bars, angles, &c., of both 
iron and steel, which ‘have been subjected to numerous 
tests by twisting, bending, and the like. Samples and 
tests of S. C. Crown and other iron are also shown by 
Messrs. Moses and Sons, Southwark. Steel castings have 
now become so necessary in machinery of all kinds, that 
it. was to be expected in an exhibition of this 
kind that a great number of manufacturers would be 
represented. Messrs. Ridley and ©o., Newcastle-on-Tyne, 
show a case of admirable tool steel made at their Swalwell 
Works, and have besides a number of castings of various 
descriptions, among which is an ordinary tub wheel, 
broken, hammered out, and punched in different ways, to 
show the quality of the material. Another wheel is 
turned up on the rim and polished, and exhibits a close 
sound surface, quite free from the blow-holes and other 
defects which unfortunately often find their way into steel 
castings, Cases of samples showing the fracture of Styrian 
tool steel in bars, billets, and ingots, are exhibited by 
Messrs, Bohler Brothers, Sheffield, as well as samples of 
the ores from which the steel is made, and fractures of 
puddled and refined forge steel, all of which are extremely 
interesting and well worth notice. Messrs. Hathorn and 
Co., Charing Cross, show a number of general steel castings 
and tools, and special tool steel for all poapaeet, shear, 
blister, and spring steel, and a special tough quality of 
drill steel for granite and other hard rocks. A good dis- 
play may be found at the stand of Messrs. Seebohm and 
Dieckstahl, Sheftield, who show a series of bars and frac- 
tures of Swedish iron and crucible cast steel illustrating 
the process of manufacture from iron into the various de- 
scriptions of tool steel, also the appearance of the frac- 
ture according to the variations of temper, and the effect 
of the addition of tungsten, chromium, manganese, and so 
on. Messrs. Marshall and Co., Smethwick, near Birming- 
ham, exhibit samples of iron and steel manufactured 
specially for high class engines and machinery, as well as 
guns, rifles, &c. These samples have been subjected to all 
sorts and conditions of tests, to show the ductility of the 
material and its soundness. A selection of samples of 
Siemens steel is shown by the Landore-Siemens Steel 
Company, Limited, South Wales. These apply to such 
steel as is used in the construction of ships, boilers, and 
bridges, and plates, angles, tees, bulbs, bars, and rivets, &c, 
‘est samples of dished plates, bent bars, deep stampings, 
and other forms of manufacture demonstrating the malle- 
ability and ductility of the metal, are also shown. Measrs. 
Southerst and Southorn, Guisborough, exhibit crucible 
steel castings in great variety, including permanent way 
crossings, dredger links and bucket backs, propeller 
blades, spur and bevel wheels, and colliery tub wheels and 
fittings. These are excellent samples of work, and merit 
attention. 

The Light Railway and Equipment Co., Westminster. 
which supplies every description of iron and. steel 
permanent way and rolling stock, adapted for either light 
portable railways or for those of a more lasting character, 
exhibits specimens of several specialities. The permanent 
way has been designed to give ready and cheap communi- 
cation and means of transit between towns, villages, farms, 
and works, and for connecting them with main lines of 
railway, ports, market centres, &c. It also offers an easy 
means of bringing into profitable use valuable forests and 


iron mines, and for mili purposes it gives advantages 
of the greatest importance. The rails used are the ordinar 
flat bottom section weighing from 10 lb. to 18 lb. per oon | 


and these are laid on light iron sleepers, like an inverted 
trough. The rails and sleepers are easily put together by 
unskilled labour, and when once connected need not be 
separated again, as when it is required to remove the road 
to another situation it can ss up bodily in sections 
by simply uncoupling the joints at convenient distances. 
For it is only necessary to lay the road 
on the ground, but for more permanent use it is advisable 
to make the surface tolerably even, and when practicable 
to use a few inches of the kind of ballast that can be 
readily obtained, in all cases taking care that provision is 
made for permitting the surface water to escape. The 
wagons constructed by the company for these light 
railways are arranged for the transport of every description 
of material. They are generally made entirely of iron or 
steel, and fitted with buffers and axle boxes for lubrication 
with oil. They can go round curves of four metres radius, 
and each wagon can be arranged to form a bogie truck for 
carrying logs of timber, iron bars, rails, or other long 
mate: 

Messrs. Amos and Smith, Hull, are again present with 
the steering gear which attracted so much notice at the 
North-East Coast Exhibition, and which we are told has 
given the most satisfactory results wherever it has been 
adopted. They are also exhibitors of Seaton and 
Cameron’s spring safety valve, the peculiarity of which lies 
in the form of valve and its envelope, the arrangement 
being such that as soon as steam blows off an injector 
action is set up and utilised for inducing a current of cold 
air through the spring case, which keeps the spring cool, 
and at the same time the partial vacuum formed above the 
valve causes it to rise ually from its seat and prevents 
the shocks and oscillations to which the ordinary spring 
valves are liable. 
_ Mr. Beauchamp Tower, Fulham, exhibits his patent 
indicators for marine engines, many of which are in use in 


ships of the British Navy. The revolution indicator is an 
apparatus for indicating the speed in revolutions per 
minute of an engine, at any distance from it and ia any 
number of places. In steamships it is of course very 
desirable that the speed of the engines should be indicated 
on deck as well as in the stokehole and engine room ; 
while in vessels with twin screws it is specially convenient 
to have the speeds of the two engines indicated on dials, 
side by side, so that the speed may be made to agree as 
closely as possible. In Tower’s indicator air is forced by a 
small pump driven by the engine to escape past a valve, 
the pressure n to lift the valve of course de- 
pending upon the extent to which it is loaded. In this 
case the load is caused by the centrifugal action of a 
revolving weight, which increases or decreases as the speed 
of rotation is more or less, so varying the air pressure 
according to the speed. This air pressure is conveyed by 
pipes to the places of indication, where it acts on gau 

graduated in such a manner as to show the speed of the 
engine. The pipes may be connected to any number of 
gauges, and may extend to any distance. The direction, or 
ahead and astern indicator, is generally combined with the 
revolution indicator, but is sometimes made as a separate 
and distinct apparatus. Its object is to indicate upon 
deck the exact moment when the engines of a ship are 
started, stopped, or reversed, this knowledge often being 
extremely useful to a captain when navigating his vessel in 
narrow waters, where the helm has frequently to be 
shifted simultaneously with the reversal of the engines. 


VALVE BOx 
THE CLYDE PUMP. 


The indication is made upon a dial placed in any convenient 
place, and marked “ vpead ” and “ Astern,” and the 
motion of the pointer is caused by a diaph contained 
in the case of the indicator, which is sucked in or blown 
out by a slight vacuum or plenum created by an air pump 
driven by a belt from the engine shaft, and which acts as a 
pump or exhauster, according to the direction of rotation of 
the engine. A small leak in the connecting pipe permits 
the pointer to go back to its mid position the moment the 
engine stops. Mr. Tower also exhibits his combined rota- 
tion indicator, for indicating at any distance, and in any 
number of places, the actual motion of any revolving 
mechanism,—.e., both the actual speed of rotation and the 
direction of motion. In this instance electricity is used, 
conveyed by fine wire cable from the place of motion to the 
place of indication. Asbestos goods are shown by all the 
principal makers, but as we entered very fully into the 
nature and use of thisinteresting materialin a recentim 

sion of THe ENGINEER, it will be unnecessary for us to 
say more here, especially as no new application of-import- 
ance is exhibited. We will only mention that the stands 
of Mr. John Bell, and of The Turin Asbestos Co. are well 
worth a visit, while some amusement may be obtained by 
a few minutes’ talk with the attendant representing the 
Scottish Asbestos Co., Limited, who, with the assistance of 
a small chemical laboratory, professes to show to the 
uninitiated that his company alone produces a pure unadul 

terated article, his contention being, so far as we could 
understand, that what is called asbestos by other makers 
is really nothing of the kind. 

Above we illustrate the Clyde connecting-rod —e 
which is manufactured by Mr. John Cochrane, G - 
town Foundry and 7 po Works, Barrhead. This pum 
is provided with a stiff cast steel crosshead of swan-nec 
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shape, the larger sizes having a slide at the bottom to take} The British Gas Engine and Engineering Company, | of a coiled spring strap, covered with thick leather, whi 
the wear off the piston-rods and glands. The connecting-| Queen Victoria-street, E.C., shows of is brought into ‘with the inside of a ring 


rod is made twice the length of the stroke, and a su 
stantial fly-wheel is attached to the crank shaft, causing 
the pump to work with great regularity and steadiness. 
The valve-box is so fastened to the pump barrel that its 

ition can at any time be changed and the pump worked 
Chentdne vertically, or in an inverted position, while 
the pump barrel i can be turned round so as to dis- 
charge in any required direction. The ports A A' in the 
section communicate with the uvper end of the barrel, 
and B B' with the lower end. The portsC Din the valve- 
box are placed over A Bor A' B', according as it is required 
to set the pump horizontally or vertically. 

Mr. John Redgate, Nottingham, exhibits “The Triplex” 
furnace bar and fittings, which are claimed to be light and 
durable, and to promote economy in fuel. They admit air 
through their entire length, and the air currents are 
arran so as to produce a threefold concentration, the 
effect of this being to prevent the adherence of the clinker. 
Patent fire bars and smoke-consuming a — are also 
shown by Messrs. Clarke and Co., Nottingham, and by the 
Venetian Air Valve Furnace Bar Company. In the latter 
case the bars lie across the furnace instead of lengthwise, 
being hung in trunnions and connected by a system of 
levers in such a manner that they can be rocked from side 


i 
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CLYDE 
to side to break up the clinker. They can also be closed 
together so as to contract the air spaces between them and 
prevent the passage of air, and in this position they are 
intended to used at night when the coal is banked up, 
so obviating the closing of the damper, and preventing the 
nuisance of the smoke escaping through the fire door into 
the stokehole instead of going up the chimney. 

Mr. J. H. Evans, London, exhibits some high class 
ornamental turning lathes for amateurs, which are of the 
finest workmanship and finish. We specially noticed a 
5in. centre lathe fitted with oval and excentric chucks, 
universal dome and rectilinear chucks, a very fine orna- 
mental turning slide rest with swivel movement for placing 
the tools to any angle, and a ial arrangement of the 
spiral apparatus fixed at the back of the lathe head, which 
enables it to be used in conjunction with the oval chuck. 
This latter has many important advantages which will 
readily be appreciated by turners. It enables very beauti- 
ful designs to be worked out, it need never be removed 
from weal yo and by means of a new universal joint 
introduced by Mr. Evans, the slide rest can be set at any 
ry gg is wanted. A feature of attraction, especially 
to ladies, is a case of specimens of ornamental turnery in 
ivory and blackwood of Mr. Evans’ own work, showing 
that he is thoroughly proficient in the use of his own tools. 
Cheaper lathes, termed the “Technical School” are 
also shown on the same stand, and though not of the same 
quality and finish as the 5in. lathe we have noticed, are 
admirable specimens of their kind, ili 


the vertical type, the largest being 14-horse power, and 
the smallest one man power. Some of these engines are 
fitted with pumps fixed to the framing, which makes a 
very convenient arrangement for a number of purposes, a 
one-man engine throwing about 400 gallons per hour, 
which is enough to supply a large mansion, only occupying 
a space of some 2ft. 3in. by 1ft. Gin. The 14-horse engine 
is driving a dynamo, which during the day a 
second. battery, and during the evening supplies a 


current direct to fifteen incandescent lamps of twenty- 
five candle power, used for lighting the company’s stand, 


INSIDE VIEW 


as well as another in the gallery above. The secondary 
current from the batteries is conveyed to Messrs, Durham, 
Churchill and Co’s, stand during the evening, and also 
utilised for electric lighting. These gas engines seem to be 


revolutions before stopping, and this, coupled with the’ 


the nave of the wheel, the movement being effected in a 
very simple manner by weigh bars and levers. It i; 
entirely concealed, and is noiseless in action. Besides the 
connection with the brake, the hand lever at the side of 
the dogcart is attached to the seats in such a manner that 
when the retarding pressure is applied in descending 
inclines, the seat slides back and removes the weight from 
the back of the horse. Such a result is desirable from 
a humane point of view, but it also increases the 
safety of the vehicle and its occupants. Much popular 
prejudice has had to be overcome in the case of the Ameri- 


MORTIMER’S BRAKE.) 


can springs. They consist of a single plate of steel, weigh- 
ing only a third of the ordinary laminated spring, and vary 
somewhat in shape, being tapered from the centre to the 
ends, which are also bent back. The fitting of the dog- 


strong and well made, and are so free from friction that | cart is carried out in the most approved modern fashion, 
when the gas is shut off they will ran for about eighty | 
ir 


with pulling bar and shafts hung on the adjustable fulcrum 
principle, by which it is possible to use horses of different 


A.C.COLE 


lowness in first cost and simplicity, should obtain for 
them a ready sale among users of engines of small 
= They can stand on any floor without special 
oundation, and the direction of motion can be reversed 
by merely loosening a set screw and shifting the crank 
dise which actuates the slide. The slide itself works 
loosely, and without much friction, between two faces, 
and it controls the admission of gas and air, their 
ignition, and also the exhaust. The company is engaged 
in constructing much r engines on the compression 
principle, one of which would have been exhibited if it 
could have been completed in time. 

Messrs. Atkinson and Philipson, Newcastle-on-Tyne, 
exhibit Mortimer’s patent carriage brake, which was 
awarded a silver medal at the North-East Coast Exhibi- 
tion, also the American single plate carriage springs and 
models of the patent india-rubber axle collars, To make 
the application of the two former inventions intelligible, 
they have been fitted to one of Atkinson and Philipson’s 
fashionable d ts, which in itself will prove attractive 
to many. The brake is illustrated above, and its 
action will appear clear to most of our readers, It consists 


BOILER OF MOSELLE 


| sizes while retaining the body of the vehicle in a 
| horizontal position. 


ect 
This exhibit shows the appli- 
cation of several mechanical principles new in carriage 
building. 

We illustrate above the exhibit of the Leeds Forge 
Company. On the end of the boiler are painted the par- 
ticulars of it, some of which are seen in our mere he 
interior has been fitted up as a boudoir, and is lighted u 
with incandescent lamps. The boiler we may explain is 
only bolted together for convenience of —— and has 
no tubes in it. The planks making the floor of the boudoir 
rest on the tops of the corrugated furnaces. 

Besides exhibiting the “ a um” condenser, which 
we recently described, Messrs. John Kirkaldy and Son, of 
West India Dock-road, exhibit specimens of the anti- 
fouling composition for ships, of which they are the 
makers. It is a smooth exfoliating enamel paint, which 


effectually tects ships’ hulls, dries quickly when 
applied, and is very highly spoken of for its lasting 
properties and for its cleanness by very extensive ship- 


owners who have had vessels coated with it from one to 
five times, 
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ON CERTAIN PHENOMENA MANIFESTED BY 
LIQUID VORTEX RINGS. 
By Mr. T, Hart, Assoc. R.8.M. 

Tue following are a few beautiful, yet very simple, experi- 
ments on vortex rings made by the author 
Mr. L. Reed, F.C.S. Before describing them, a few remarks may 
le made as to the nature of these rings. These rings enable one 
ynass of fluid to travel through another mass of fluid with the 
least possible disturbance of the latter. The motion of the ri 
js general and internal, and the internal motion is shown in 
Figs. 1 and 2, the directions in which the ring itself is travelling 
and the directions of its moving particles being indicated by 
arrows, 


The formation of vortex rings is largely influenced both by 
the cohesion of the fluid through which "they are themselves 
passing, and also by the cohesive forces exercised between the 
molecules of the rings themselves. They may be observed 
escaping from the chimneys of portable steam engines; on 
izniting bubbles of phosphuretted hydrogen, and issuing from 
et and from the mouths of some smokers. They 
nay also produced from perforated flexible boxes in a way 
t»o well known to need description. Smoke rings have been 
very fully investigated by Professor Osborn Reynolds, and by 
some German physicists, who have dealt fully with these 
vhenomena. The author's experiments have taken a somewhat 
cifferent direction, and he has employed liquids instead of 
staoke in his investigations, the results of which will be found 


iateresting. 
Perfectly formed vortex rings uced by simply dropping one 
ual ton another.—(1) In er to obtain the most perfect 


ring we may take a solution of ferric chloride, and place a small 
portion of it in a burrette, so that a drop can be produced at 
will by ing the stop cock. Beneath the burrette place a 
large beaker containing a dilute solution of potassic sulpho-cyanide 
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SMALL RINC TRAVELLING 
WITH HIGH VELOCITY 


FIC .4 


SMALL RING SPREAD OUT 
ON TRAVELLING EURTHER 


(K CN 8), such that a beautiful blood-red colour is developed 
in it by a drop of the ferric chloride. By then approaching the 
nezzle of the burrette so close to the solution that the drop 
formed will just not touch the liquid, and allowing a drop 
t» form and fall, a beautiful blood-red ring will sink gently 
through the solution, undulating to and fro in the liquid, and 
then splitting off into a number of smaller rings, which dart off 
with increased velocity ; and these again split up, generally into 
two rings, forming, as it were, secondary, tertiary, and quater- 
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RINC JUST ABOUT TO BREAK UP 
nary rings, as shown in Figs. 3, 4,5, and 6. On trying the 


experiment with other liquids, the author obtained similar 
and equally tiful results. (1) By dropping bichromate of 


pvtash in weak solution into water, or p ly into ferrous 

chloride, when the colour disappears, rendering the lower solution 

green. (2) By dropping a solution of cuprami btained by 
‘FIC. 6, 


ROUGH SKETCH SHOWING THE RING BREAKING UP 


treating sulphate of co) with a large excess of ammonia—into 
water, when a heute dan blue ring, behaving as before, is 
ol.tained. (3) Redink,aniline dye coloured liquids,and other coloured 
liquids behave similarly. The flatter the surfce, the larger the 
drop; hence, by the use of a bulb, may be obtained very large 
a-d very perfect rings in this way. author attempts to 
arcount for the splitting up of the rings in the following way :— 
let . 7 represent the section of a large ring, the 
the of motion of the molecules. 
ring sunk for some distance, the ring ins gently to 
undulate, one ion of the ring during its Bm ak comi 
lower than the other parts. The motion of the in 


is to sink per force of gravity, and to do so this lower part 
assumes the form of a vortex ring, produced by the friction 
against the sides of the sphere of liquid, and also because this 
form is the best adapted for travelling; the rings thus made 
dart aside from the old, destroyed, but main ring, possibly 


Fic 7 


deflected by the cone of downward rushing liquid spoken of 
elsewhere. For the splitting up of a ring some force, such as 
gravity, must act on the ring after its several mclecules have come 
to a standstill. 

(2) A series of vortex rings produced by allowing one liquid to 
diffuse into another in a thin liquid stream.—By taking similar 
solutions to the above, but treating them in a different 
manner, we obtain remarkable results. In one instance the 
author took a large pipette—one of 50 cc. capacity—and filled 
it partially with the liquid in question—the deep blue solution 
of cupramine gave the most perfect results. The upper end of 
the pipette was then completely closed by a stopper, and the 
nozzle of the pipette approached so as just to touch the liquid 
below, which was, when using cupramine, water ; and behind 
which a sheet of note paper rendered observation clearer. The 
beauty of the phenomenon which then occurred passes far beyond 
the author’s powers of description, and can only be realised by 
actual experiment. What occurred in the first place was what 
might be expected, for the higher solution gently diffused in a 
steady downward stream into the lower, while a stream of the lower 
colourless solution was seen ing its way up the pipette. A 
series of vortex rings forming were then noticed, as it were, 
on the parent stem, first appearing as mere knobs or knots on 
the liquid string, then, by their increased powers of motion, 
darting off through the liquid, only to gradually diminish in rate 
of motion until other rings, chasing them, passed through them, 
giving an appearance somewhat resembling a “top hat,” 
or a sea anemone, by drawing out, as shown in Fig. 10. 
It would seem that any disturbance of the liquid in the pipette 
will give rise to an increase in the number and size of these rings, 
for some precipitate happening to fall into the’ ibe during one of 
the experiments caused an increase in size aud number of the 
rings. Also the slightest variation in temperature of the 
enclosed air seems to cause a similar result, thickening the 
sectional area of the stream if the bulb is very slightly warmed, 
and increasing the number of rings. So that by keeping a 
stream of this sort uninfluenced by external forces, the slightest 
variations in the temperature of the medium surrounding the 
bulb could be noticed with ease, especially if the bulb be filled 
with ammonia gas, whose tension varies so readily, as occurs on 
using cupramine solution. So sensitive is the fluid, that the 
approach of the warm hand within 6in. of the pipette will modify 

e results, and we have thus an extremely delicate indicator of 
very minute changes of temperature. The phenomena may 
possibly yet be utilised for thermometric purposes. 

(3) Dropping various liquids into one another and observing 
the effect on the rings.—Having obtained such perfect rings so 
simply and so readily, the author extended the idea by dropping 
all kinds of liquids into one another, obtaining beautiful results. 
(a) He took ferrous chloride and dropped it into a weak solution 
of potassie ferricyanide. No blue colour was formed at first 
owing to the excess of ferrous chloride ; soon by continued obser- 
vation he saw, after a short time had elapsed, a “ simoon ” of blue 
colour rushing down after the invisible ring, owing no doubt to 
the potassic ferricyanide being in excess, and showing what a 
powerful current follows in the wake of aring. By gently rotating 
the lower liquid, the simoon or eddy always follows the motion as 
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SKETCH SHOWING SIMOON 
FOLLOWING LONC AFTER 


THE RING HAS SUNK IN GASE 
OF FERRONS GHLORIDE WITH 
TOTASSIC FERROCYANIDE 


_® 


if it were very rigidly part of the rons Fig. 8—and the fact 
that the latter of two rings which follow one another in very rapid 
succession is pe ae 9p is borne out by this experiment. 
The experiment ma: varied, not lee taking solutions of 
different materials, but the author su ed in obtaining the 
phenomena of the passing and repassing vortex rings with 
greater rapidity by using a denser solution in the case of the 
upper liquid, as shown by Figs. 9, 10, and 11. No adequate idea 
can be given of the effect created in the mind by seeing these 
rings form one sooner than the other, those later formed making 
up for lost time by rushing after the first-formed rings, sucked 
into the centre of these no doubt by the vortex action of the 
first ring, thus hurrying on those nearly spent by force of travel- 
ling, and the drawn-out rings becoming rapidly collapsed, when a 
third and faster ring hastens all into one large ring, which, in 
its turn, is only to be acted on others following in its wake. The 
rings when first formed have a mushroom-like shape, and it 
would require the delicate touch of an experienced artist to note 
on paper the waving by "he opera-hat-like 
appearances are bounded, when obtained e@ passage of one 
he through the other. The whole motion when 


to the higher refracting power of the denser liquid and 
duced in the same way as lines in stria. “ieee tee 
sometimes resemble that of a cup and saucer, and the 
author had the good fortune to see the rings so rapidl 

succeed one another that a cup-and-saucer shape has 

inside the ghost of an opera hat. They resemble sometimes the 
shapes obtained by the rotation of curved wires in the hollow of 
the cylindrical projection of a chameleon top. He had at times 
been able to watch a very small quantity of the solution continue 
these phenomena for hours, though the action soon leas 
energetic. He believes that good authorities have stated that 
these rings possess great powers of elasticity when brought into 
contact, and never actually destroy one another. He thinks 
that these experiments tend to prove this, for though the rings 
draw one another out and alter their appearance, they do not 
lose the circular form. In fact, on analysing their motion he 
finds, as shown in the annexed sketch, that taking sections of 


VORTEXIRINCS FORMING 
ON PARENT S 
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two rings, one of which is about to pass through the other, tke 
tendency is for the passing ring to destroy the internal motion 
of the lower of the two rings for a moment at least, and having 
done so, its own internal motion slightly diminishes, to 
suck the ring it has just passed through into its own 
centre; and this is no mere theorising, for he has actually 
seen it happen. How far down in the liquid this phenomenon 
may contimue to take place he has unfortunately not had 
the power of judging, for none of the vessels which he has 
been able to command, though deep, have been sufficiently deep 
to show when the action ceases. 

(6) Strong ferric chloride dropped into strong potassic ferro- 
cyanide gives adeep blue solid ring, after having moved as 
a coloured semi-solid one for some distance—semi-solid owing to 
the excess of solid particles in the liquid—and occasionally a 
deep Prussian blue tube will form after the ring has sunk, and 
grow just as if it were alive, where the simoon in the i 
experiment occurred. (c) Cupric sulphate in potassic ferro- 
cyanide gives a brown ring. (d) By dropping strong hydro- 
chloric acid into a strong solution of sodic carbonate, the ri 

when 


MUSHROOM-SHAPED APPEARANCE 

PROOUCED BY ALLOWING ASTREAM 

OF LIQUID LIGHTER THAN THE 

SURROUNDING TO ISSUE FROM BELOW 
THE OENSER LIOUID. 


while still hot it rested or floated inert on the surface. (f) The 
author was enabled to obtain vortex rings reflected by allowing 
them to strike the bottom of a basin, when they rose to the sur- 
face as new rings. (g) Upward rings may be obtained either by 
dropping a light coloured sulution into a denser one, when the 
liquid first sinks as a ring, then, as it were, changes its mind, 
reverses its motion, and comes up again as a ring; or (2) the 
author obtained them by allowing a lighter liquid to escape from 
the bottom of a denser one from an upturned jet, when a peculiar 


some time reminds one more or less of eddies in a river or pool, 
ially when the rings follow one another in rapid succession 
when the solution is dense. Sometimes the rings form a large 


molecules of the ring having practically ceased, the liquid matter 
of the ring being denser than the surrounding fiquid, iia tendenay 


shaped appearance rises to the top, the lower part being 
the ring, and seen as such on looking down from above—see Fig. 15. 
(4) These last show the effects of density and cohesion. Mercury 
dropped into treacle sinks as a sphere; oil allowed to escape 
beneath the surface of water rises as a flattened sphere. Treacle 


number of fantastic shapes, and if the 
these are bounded by wavy, oily-looking hues, due no dou 


dropped into water sinks as a bulb, leaving a trail behind it— 
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upwards by the formation of a quantity of escaping bubbles, 
| showing possibly that chemical reaction does not take place 
while cohesion is acting. (e) If we take a liquid made of dense , 
Fic 9 Feo acid below—hydrochloric acid rendered: dense by common salt— 
- with less dense sodic hydrate above, then drop a solution of litmus 
Yd = into the liquid, the blue ring sinks through the soda then resting, 
= destroyed, on the denser liquid, giving rise to a series of minute 
$$ = red rings sinking very slowly through the acid. A very 
————— SS ——-* — | similar result was obtained by throwing a drop of red ink in the ; 
——— SS BS as Soe spheroidal state from a red hot platinum crucible on to water; 
RS the fluid as it began to cool sank gently as a series of very 
— beautiful red rings, like stars from a burst rocket, although 
Fic.15 
¢ 
Z 
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mixed with water, he obtained good vortex rings with treacle. 
Gum in strong solution dropped into water gives an attempt at a 
ring as in Fig. 16. 

The author tried bichromate of potash solutions of different 
strengths, and found that with three solutions—l strong, 2 
middle, 3 weak—that the middle solution caused a drop to 
travel further through water than either the weaker or the 

solution, showing that with every solution of a salt 
there is probably a point to be obtained in the strength of the 
solution which will give the most perfect ring, and which might 
be called “the Vortex ring strength” of that solution, the drop 
being caused to fall iam roe ae same distance above 
the 


liquid. 
For’ the thinks it would be perhaps as well 
te summarise the forces, which act in 
fantastic phenomena, and to do so, it may ! Ww 
the motions of the molecules in the surrounding fluid through 
which a vortex ring is passing. In order to simplify this, 
8 


let A represent a wheel capable of rolling on rails in the 
direction of the arrow ; to render the instance more forcible, 
let A represent a spur wheel rolling on racks B B', then if B! be 
fixed B will move in a longitudinal direction shown by an arrow. 


To apply the case to a vortex ring, outside the ring is a relatively 
vast mass of inert water held powerfully together by cohesion. Let 
this represent the fixed rail B', inside the ring is a column of 
much smaller mass of water, which, by the motion of the mole- 
cules of the ring, is caused to move bodily through the rings, 
spreading out in front of it, and causing the ring itself to widen 
out—and this represents our movable rail B. Now this explana- 
tion is fully borne out by the fact that the faster a ring moves 
a more slowly does it widen out and become larger, for then 
of 


iably but when the motion rate 

to widen with great rapidity. This explanation will 
also account for the occurrence of the simoon in a previous experi- 
ment. Now to return to the experiment, it seems clear that 


pressure the surface of the exposed lower 
liquid. (2) By gravity, for the denser the liquid the quicker 
the flow, and the faster the formation of rings. (3) By the suck- 
ing action of the rings which have preceded it and which aid 
largely in hurrying it off from the main column. Cohesion is 
not without action—with gum a strong solution will be obtained, 
no vortexing; but the solution doubles itself up into knots, 
like a strongly heated stream of molten glass or like falling 
treacle, showing that cohesion is not without its action. 

Why should not this vortex motion be applied to bodies which 
have to travel J through 
machines, or ? 


AN ELECTRICAL LAUNCH. , 

A LauncH propelled by electricity was shown on the Thames 
on several occasions last year, and attracted a good deal of 
attention. It was propelled by a screw driven by a Siemens 
motor and Sellon-Volekmar accumulators. To a certain extent 
the experiment was successful. Receriiy Messrs. Yarrow and Co., 
of the Isle of Dogs, took the matter up, and working with the Elec- 
trical Power and Storage Company, a very handsome launch has 
been fitted up, intended forthe Vienna Exhibition, with which many 
experiments have been made. On Tuesday this little boat made a 
run from the Temple Pier to Greenwich in thirty-seven minutes, 
with a moderate tide. Some delay was, moreover, caused by the 
propeller fouling a basket, an event well known to every one who 
has had any experience with steam launches on the Thames. 
The distance is six miles, so that making allowance for the tide, 
it may be said that a speed of over seven miles an hour was 
attained, and full power was not employed save for a portion of 
the time. On the measured mile an average speed of over 8 miles 
an hour has been obtained. 

The boat is 40ft. long and of good beam. She had twenty-one 
persons on board, including the steersman and a man to look 
after the machinery, if such it may a The boat is com- 
pletely unincumbered from end to end, no trace of the i 
aaaiats being visible. This consists of eighty celle of Bello’ 
Volkmar accumulators, of which fourteen are disposed under the 
seats, seven ateach side, and the remainder in the bottom of the boat 
under the floor. The screw is turned by an A Siemens’ dynamo 
commutated as a motor. No gearing is used, the spindle of the 
armature being coupled direct on to the end of the screw shaft. 
The thrust block is just aft of the dynamo, which is placed under 
the floor in the stern sheets. It lies flat and occupies very little 
space. There are four brushes, two for going ahead, two for 
going astern, and two small lines going to a becket beside the 
steersman enable him ata moment's notice, by pulling one or 
the other, to go ahead or astern; a cylindrical switch beside 
him enables him to stop or go on at pleasure. This switch is 
graduated so that the current from forty, sixty, or eighty cells 
can be used at pleasure. The weight of the whole—batteries and 
dynamo—is about 2 tons, or as nearly as possible that of engine, 
boiler with water, and coal for a steam engine competent to 


propel her at the same speed. 

ion of a pleasure boat; 
no heat, no smoke, no dust, no steam, no smell of oil, no 
splashing of pum: There is no noise of any kind to be heard 
save the bubbling of the water from the propeller, and the faint 
hiss caused by the commutator rubbing inst the 
There is no smell, and no “blacks ;’ and the boat will run for 
six hours continuously, or about forty-five miles. 

During the trip to which we are referring the current 
through the dynamo was 41°22 ampéres from sixty cells, the 
tive force being 112°5 volts, and 4122 


as torpedoes, flying | erected 


6°21-horse power. The loss by friction, &c., must be very small, 
for 6 indicated horse-power could certainly not have propelied 
the boat at the speed she readily attained. It has long been 
known that the screw is an extremely wasteful propeller. It 
may yet be that further investigations will show that the screw 
is not so much to blame as the combination of screw and engines. 
At any rate the system of electrical propulsion opens up a new 
field of inquiry, because it renders possible the use of screws of 
extremely fine pitch revolving at a great speed. The dynamo in 
Mr. Yarrow’s boat makes about 680 revolutions per minute. The 
propeller is of steel, two-bladed, 19in. diameter, and 18in. pitch. 
There is absolutely no vibration, and very little disturbance of 
the water in the wake of the boat. 

No matter what wf be the opinions formed concerning the 
utility of the electrical propeller for commercial purposes, there 
can be no doubt that the Electrical Power and Storage Company 
and their manager, Mr. Collett, and Mr. Yarrow, have together 
proved that the system is admirably adapted for pleasure pur- 
poses. In fact, for such work as that now done by steam launches 
on the Thames, the electrical system is simply perfection. The 
expense will be, on the whole, about that of steam ; but to those 
who keep steam launches expense is a secondary consideration, 
and it must not be forgotten that a 20ft. electrical launch will 
afford at least as much accommodation as a 30ft. steam launch. 
Thus in Mr. Yarrow’s boat, quite 11ft. of the best part of her 
would be occupied by engines and boilers. As to the supply of 
storage cells, that can easily be managed. Many private gentle- 
men could keep their own engine and dynamo on shore to 
do the charging, and for the rest it would suffice to establish at 
certain places on the banks of the river, as at Kingston, Staines, 
Maidenhead, &c., depdts where, during the summer season, 
dynamos driven by stationary engines would keep on charging 
batteries. By calling at any of these stations, enough power for 
a six hours’ run could be obtained either by charging the cells in 
the boat direct, or by taking the run-down cells out and 
replacing them with charged cells. 

We may add that certain very important improvements have 
been made in the Sellon-Volckmar accumulator, concerning 
which we shall have more to say. As now made they have an 
E.M.F. of 2°3 volts. per cell at starting, and will give five amp?re- 
hours per pound of battery—a very admirable result. 


SUNDERLAND HARBOUR. 


For some time past it has been under contemplation to carry 
out works at the mouth of the river Wear to convert the port 
into a harbour of refuge, and, so long ago as the year 1876, the 
Commissioners sought the advice of Sir John Coode, and re- 
ceived from him a report recommending the construction of two 
protecting piers. The scheme has lately been revived by the 
Commissioners, who instructed their engineer, Mr. H. H. Wake, 
to prepare designs and estimates for the work on the lines laid 
down by Sir John Coode, and who at a meeting held last month 
unanimously decided to proceed at once with the improvements. 
The proposal involves the construction of two large piers at 
the mouth of the river, that on the north side extending toa 
distance of 2760ft., when there will be a depth of water of 
nearly 36ft. at high water, ordinary spring tides. The entrance 
to the harbour will be 500ft. wide, and the piers will enclose an 
area of about 55 acres. The tops of the piers it is proposed to 
carry up to about 10ft. above high water, the width at the coping 
level being 35ft., and at the base from 38ft. to 65ft. The pier 
heads are to be circular, and about 50ft. in diameter, and some 
20ft. above high water, and it is proposed to build lighthouses 
on each, and to provide means of access to them in bad weather 
by subways formed in the hearting, which will also serve for the 
conveyance of all pipes. Mr. Wake has entered fully into the 
method of construction of the north pier, and proposes to 
reclaim land on the beach between the present pier and Roker 
Groyne by means of a concrete embankment wall. Here will be 
cement store houses, concrete mixing platforms, and 

inery by which concrete will be prepared for the filling of 
the block moulds by Decauville’s system of railway, and the 
concrete blocks, and the liquid concrete for the hearting, by means 
of large tubs. The blocks after being made will be loaded on to 
trollies by a 50-ton Goliath crane. The concrete blocks will be 
loaded into a steam hopper barge capable of carrying two 
100-ton blocks. In making the concrete blocks Mr. Wake pro- 
poses that granite chips shall be largely used, and for the facings 
of the blocks Southampton dredge mixed with a proportion of 
local sea beach. The shore portion of the pier will be upon a 
sand and gravel bottom, and will be constructed with two side 
walls upon piling, strengthened by counterforts and cross walls, 
the spaces being filled in with hearting of small rubble and chalk, 
which after becoming consolidated will be covered with concrete 
pavement for protection from the sea. The side walls will be pro- 
tected with a facing of granite blocks for the prevention of scour. 
At the pier head the sand and gravel is at a depth of 21ft. below 
low water, and the rock at a depth of 29ft. Here it is proposed 
to use an iron or timber caisson, built upon the shore, and floated 
out to its site and sunk to the surface of the rock, the interior 
being subsequently filled in with liquid concrete. The super- 
structure will be formed of heavy concrete blocks dovetailed 
together. In the south pier the original proposal to construct a 
continuous solid pier of uniform height throughout has been 
departed from, Mr. Wake having substituted a pier consisting of 
a series of buttresses connected by overhead timber work, and so 
formed and spaced as to counteract the tendency there otherwise 
would be for heavy seas to run up the harbour. The estimate of 
cost for the north pier has been fully entered into, and amounts 
to a little over £167,000. That for the south pier has been 
approximated, and is taken to be about £125,000. The work 
will occupy something like ten years in execution, and when 
complete will raise Sunderland to the position of a first-class 
port, with an entrance nearly equal in depth to that of the Tyne. 


BOILERS FOR THE STEAMSHIP CLAREMONT. 

WE published on page 83 of our fifty-fourth volume, engravings 
of the triple-cylinder engines of the steamship ont, con- 
structed by Messrs. Douglass and Grant, Kirkaldy. We now 
give on page 50 engravings of the type of boiler used with those 
engines, and carrying a pressure of 150lb. We are indebted to 
Mr. Taylor, the designer of the engines and boilers, for the 
tracings from which our engraving was prepared. It explains 
itself without description. An interesting letter on the eco- 
nomy of triple expansion engines will be found in our impression 
for June Ist on page 419. 


SovurH StarrorDsHIRE Mines Dratnace.—The Commis- 
sioners are about to erect for the cosines of the Tipton district 
two of Mr. Davey’s patent compound differential engines. rir 
will probably be the most powerful tg ing engines in Englan 
One is to have 52in. and 90in. cylin ers by 10ft stroke, and the 
other 44in. and 76in. cylinders by 10ft. stroke. It is expected this 
will effect great economy, as the new engines will 
several old and wasteful engines, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


GREAT loss and much trade hurt is being wrought by the strike of 
ironworkers. More work than a week ago is now being done at the 
mills and forges; but the inconvenience which is being suffered by 
the industries which seek supplies of rolled iron, and which like- 
wise depend upon the ironworks for much of their fuel, almost 
counterbalances this good. A not very complete effort to obtain 
by ballot the views of the ironworkers at the several works has 
resulted in the declaration of a great majority in favour of resuming 
at the old rate, and the giving of notice to terminate the existing 
sliding-scale agreement. But the masters refuse to re-open the 
works except at the drop. 

Most work is being done in the Wolverhampton locality. Mills 
have likewise been started at the Round Oak Works of the Earl of 
Dudley, where there is enough puddled iron to supply the mills 
for six months, At about Tipton and Walsall also, and in 
East Worcestershire, sheet and bar mills are here and there 
running, and also numbers of the forges. But the - 
gate output is insufficient to supply customers’ needs, n- 
m3 away | the users of vanising sheets, of tube strips, and 
of are short of supplies, and ironmasters in Yorkshire and 
Lancashire an@ South Wales, and, indeed, Belgium, are getting 
orders, which, but for the strike, would have been poder here- 


abouts, 

an » fencing, and edge-tool firms, and the rest are 
greatly disadvantaged, and are receiving countermands through 
their inability to execute their orders; for the stopping of the 
ironworks has cut off the supply of the breezes needed by the 
smiths. For the breezes which are being made in the few instances 
in which the works are on there is fierce competition, and prices 
have run up to an almost unprecedented height. 

A portion of the machinery is again in operation at the Monmoor 
works of Messrs, E. T. Wright and Sons. There on Wednesday 
morning a criminal attempt was made to bring the whole concern 
to a sudden stand. A piece of iron had during Tuesday night been 
thrown amongst the driving machinery outside the engine-house ; 
and if the engineman had not promptly stopped the engine there 
would have been a smash which would have stopped nearly the 
whole of the works for some weeks, As it was, however, the t 
was merely the partial fracture of the driving wheel. Until a new 
wheel can be got in the engine is worked quietly, the engineman 
all the time keeping his hand upon the lever. 

eonlly the strike is mostly over for the present in North 
Staffordshire, where the bulk of the hands have resumed at the 


On Change in Wolverhampton yesterday, and in Birmi 
this afternoon, there was more business transacted than at the 
quarterly meetings last week. But makers are still unable to 

mise deliveries except conditionally. Sheets were in most 
emand. Messrs. Knight and Co., of the Cookley Ironworks, 
quoted working-up sheets £11 at works, and stamping sheets £14 
per ton. Tin-plates they quoted 20s. to 21s. per box for coke 
qualities, delivered Liv , and 24s, to 25s. for charcoals. 

Sheets of 20 w.g., technically known as singles, rolled by the 
marked iron houses, were pri at—best, £8 10s. to £9; double 
best, £9 10s. to £10; and treble best, £11 to £11 10s. Sheets of 
ordinary quality of 21 to 24 w.g., produced by similar firms, were 
£10 to hho 10s.; and of 25 to 27 w.g., £11 10s, to £12. Sheets of 
23 w.g. varied from £17 up 

Merchant sections of iron were in fair inquiry this afternoon, but 
the market was to a considerable extent disorganised, and the 
actual business transacted in these descriptions was not large. 

a of ordinary quality were quoted £6 10s. to £6 15s, 
marked qualities were os, and best marked sorts, £9 10s. per 
ton. T-iron of ordinary quality was £7 10s. to £8, and marked 
sorts £9 to £10, according to repute. 

Rivet iron of ordinary quality was £5 10s.; marked, £8 15s, to 
£9 and £9 10s.; double best ditto, £10; and double best swarf 
ditto, £10 10s.’ Marked bars remain at £8 2s, 6d. to £7 10s.; and 
common bars, £6 10s, to £6 5s. per ton. 

Pigs remain dull. It is next to impossible to effect new sales, 
whether of native or foreign sorts, and deliveries under old contracts 
are still generally suspended. Stocks are therefore accumulating 
at the furnaces. It is estimated that the furnaces now blowing 
number forty-six. Prices range from—in actual business—60s. to 
65s. for hot blast all mine pigs, 45s. to 50s. for part mines, and 
42s. 6d. to 38s. 9d. for common. Northampton pigs are 45s. to 
46s. 3d., and Derbyshire, 47s. 6d. 

The coal trade is in a better condition this week than last, 
because boats are again being sent to the collieries by theironmasters 
Prices, however, keep very low. 

The strike of Cannock Chase colliers, which took place last 
Wednesday, did not, even as I anticipated, last above a couple of 
days. The end of the week saw the men again at work. mo 
resumed upon receiving assurance from their leaders that they 
been anticipating the reduction ever since March last, and that the 
men ought to accept it honourably. 

The colliers’ strike in North Staffordshire has now reached its 
tenth week, Swe neither masters nor men show any disposition to 
give way. During the ironworkers’ strike the masters have not 
needed coal, and now that work is being resumed at the mills and 
forges they will, as before, draw their main — from the South 
Yorkshire, Derbyshire, and Cannock Chase fi 

At wh sey meeting of the Birmingham Chamber of Commerce, 
on Tuesday, it was resolved :—* That in the opinion of this cou 
the desirability of the construction of a second Suez Canal is 
clearly established; but that the conditions of the provisional 
agreement recently communicated to the House of Commons are 
entirely unsatisfactory, and they hope that the sanction cf Parlia- 
ment will not be given to the same.” On thesame day the Council 
of the Wolverhampton Chamber of C declared :—‘‘ That 
the Council have heard with considerable regret the proposals of 
the Government with reference to the second Suez Canal, and 
trust that no steps will be taken to bind this country in respect of 
such proposals until the opinion of the commercial classes on so 
important a subject has been carefully ascertained and considered.” 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—Business in the iron trade of this district continues 
steady, without much animation, and prices are firm at full rates. 
Makers, both of pig and manufactured iron, are mostly comfortably 
off for work, po are under no necessity to offer inducements to 
buyers to place out orders. The prices asked by makers are, how- 
ever, so far as pig iron is concerned, only paid for small lots which 
cannot be held k, as buyers consider it quite open to question 
whether nt rates can be anently maintained; whilst as 
regards finished iron, even the recent strike has not enabled 
makers, except in the case of sheets, to get up their prices, and 
that any upward movement in values is not regarded as probable 
is evidei by the fact that manufacturers are open to book 
orders on the basis of the present rates. 

There was a fairly good attendance at the Manchester market on 
Tuesday, and there seemed to be a moderate business stirring ; 
inquiries of any weight were, however, at figures less than makers 
were asking, and did not find acceptance. For Lancashire pig 
iron delivered equal to Manchester quotations remain at 45s, for 
forge and 45s, for foundry less 24, and at these figures makers 
are very firm, A few small sales are made, and there are moderate 
offers at a trifle below, which, however, are not entertained. In 
district brands there are still sellers who quote 44s. 10d, to 
delivered here ; 
offered, nor could very much 


45s. 10d. less 24 for forge and foundry Lincolnshi 
there business 
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moves with much greater rapidity, causing a cone to be formed 
% whose ‘angles are much smaller, and which causes the ring to 
each ring is produced by the action of the following forces :— 
(1) By any disturbing action to the gentle flow of the liquid—it 
is indeed gentle, being that of diffusion—or by any variation of 
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iron be bought at these , as they are considerably below 
what some makers are asking. The hematite trade continues 
quiet; prices are without material alteration from the basis at 
which they have stood for some weeks past, but only a few small 
orders come forward, and makers apparently are not in a position 
to come down further to meet buyers. 

In the finished iron trade there is a moderate amount of 
business stirring, but any extra brought into this market 
as the result of the Staffordshire strike is disappearing. The 
stoppage of the Staffordshire works has, however, had the effect 
of putting a moderate weight of orders into the hands of the 
Lancashire makers, and in most cases they are so full of work at 

resent that they do not care to quote for prompt delivery, except 
their regular customefs. For sheets a brisk demand is kept up, 
and higher prices are being obtained, local makes delivered equal 
to Manchester now averaging £8 per ton; for other descriptions of 
iron, however, there is no very pressing inquiry, and prices are not 
more than maintained at £6 5s, for bars and £6 12s, to £6 15s. for 
hoops, delivered equal to Manchester. Merchants are quite 
pared to buy forward at a little under these rates, whilst makers 
are open to contract on the basis of present prices. 

Shipping is only moderate; there are fair orders in hand for 

India, chiefly in tee and angle iron, but there is still very little 


American trade coming forward, except in cotton tie hoops, It is 
however, thought that a very slight alteration in prices would 
bring out considerable orders, es; ly for shipment to the Pacific 


le. 
Sir Joseph Whitworth and Co., of Manchester, are completing a 
new 9in, 20-ton for the Brazilian Government. e gun, 
which is a breech-loader, and rifled on the Whitworth system, is 
constructed to fire a 400 lb. armour-piercing shell containing a 
bursting charge of 201b., and it is guaranteed to pierce armour 
18in. to 20in. thick, ening past fortnight the gun has under- 

e a@ series of trials. ith a charge of 1601lb, of prismatic 
powder a velocity of 2027ft. per second was obtained, and with the 
c increased to 170 lb. a velocity of 2074ft. was obtained, This. 
I believe, is a higher velocity than has previously been obtained 
with guns of this description under similar conditions. One new 
feature in the if that the usual trunnions are dispensed with, 
and the gun is held in position on the carriage by means of grooves 
in the same manner as an ordinary shaft. 

In the coal trade business continues to drag on slowly Goo 
the summer months, without any material change to record in the 
condition of the market. Except that for ial sales concessions 
are in some cases made, prices are steady at late rates, with a con- 
tinued very firm tone as regards business for forward delivery. 

Shipping is moderately active at low prices, but freights are 
advancing, which is tending to check operations. 

The annual meeting of the Iron Trades en ga Association 
was held last week, and Mr. H. Shield, of Messrs. Fawcett, Preston, 
and Co., general engineers, Liverpool, was elected president for the 
ensuing year. The annual report which was presented gives a 
review of the condition and prospects of trade, which forms a 
suggestive contrast of the position of the employers compared with 
the position of the men, as set forth in their trade “oe 4 

the one there are the men in fu 

employment, at advanced wages. The other side of the 
sidbun, as it concerns the on is briefly set forth in the 
Association’s report in the following paragraph :-—‘‘ No question,” 
says the report, “‘ of unusual importance has arisen during the past 
year to interfere with the relationships 
and their workmen. The wages question has disturbed no district 
where the Association has members. In 1882 the General Com- 
mittee reported that, uent upon increased activity in the 
engineering and iron trades of the country, there was scarcely any 
district in the kingdom where wages had not been advanced by 
employers at the request of their workmen, and that, so far as the 
members of the Association were concerned, the upward movement 
in wages had not been brought about by agitation, or strikes, or 
anything to produce ill-feeling between employers and workmen. 
The same remark may be again repeated in 1883. In districts 
where the engineering trade is known to be bad, and without signs 
of revival, remained In other districts, 
where speci hes of industry are fully active, wages have 
continued to advance without any disturbing influences. At the 
present time, except in special industries, there are signs that the 
engineeri es are not as flourishing as they were a year since, 
The avi 5 of profit is continually growing less, and the fact is 

not been proportionately profitable to the employer mpe- 
tition is now keener than ever, and capital is of less value in 
industrial en because high wages have increased the cost 
of production to a point where profit pews less, and seems likely 
to fall still lower.” The re was adopted, and Halifax selected 
as — town in which to hold the annual meeting of the society 
next year. 

Barrow.—Little business has been done during the week in the 
hematite iron trade, and few orders have come into makers’ 
hands. Industrially speaking, there is no diminution in activity 
in any of the branches of trade, and the output still remains larger 
than the demand, notwithstanding the fact that prices remain 
very low. I think this shows that makers have no desire to reduce 
the output, but rather to accumulate large stocks in the hope of an 
increase of the prices, which it is expected will soon be manifested. 
T hear of no variation in the prices, mixed Bessemer being still 
sold at 50s. per ton at mills, and No. 3 ay oe 49s. per ton net at 
works. A steady and brisk business is being done in the steel 
trade, and there is no scarcity of work at either the merchant or 
the rail mills, The output by the works has been very much 
increased of late, and there is no doubt that before the end 
of the season there will be a still greater increase. Prices show 
no alteration. Ordinary heavy parcels of rails are quoted at from 
£4 15s, to £5 per ton at mills, Mild steel and other qualities for 
cutlery and general 4 are in great demand in inland towns, 
A very considerable ness is being done in the wire trade, and 
as the works in this district are es extensive alterations 
will soon be able to largely increase the output. I can hear of 
very little change in the shipbuilding trade; there, however, 
appears to be no scarcity of orders, The new contracts which have 
been booked are already showing themselves, with the erection of 
frames and the laying of keels in the yards of the district. I 
believe that before long we shall have steel plates for shipbuilding 
pwr = manufactured here, as the means whereby this article can 

produced at a price making it commercially usable have been 
attained. A comparatively large business is being done by engi- 
neers, ironfounders, boiler-makers, and others employed in mining 

ustries. The demand for iron ore is quiet, and the prices 
remain at from £9 per ton at works. Coal and coke remain steady. 
The shipping trade is brisk, especially in exports to foreign 
countries, 

The fine block of buildings until par as a rolling stock 
and.steel works by Mr. 8. J. Claye, are, it is reported, to be opened 
for the manufacture of ships’ plates, angles, steel tires, &c. 
Messrs. and Massicks is the style of the new firm. ey 
have taken over the whole concern, and utilise the greater 
portion of the standing machinery, and with the addition of some 
new plant they will be able to compete with any firm in the trade. 
The services of Mr. Wolfenden, for some time in the employ of 
Messrs. Cammell and Co., Sheffield and Workington, have been 
secured as manager, and the work of laying machinery will com- 
mence at once. Barrow being a is town, these works 
and no doubt as soon as they are 
will be well patronised. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
A RISK business was done in Cleveland pig iron last week, and 
consumers appear more eager to buy than for some time past, The 


slightly advanced prices previously reported are fully maintained, 
P dil eales made during the last few days have been on the basis 
of 39s. 44d. per ton for No. 3g.m.b. At the iron market held at 
Middlesbrough on Tuesday, the general quotation for No. 3 by mer- 
chants was 39s, 6d. per ton, and only very small and exceptional 
lots could be had at lese than that figure. Most of the makers 
were firm at 40s. per ton, and as the shipments continue Fea and 
stocks are declining, there is no little probability that they will 
shortly realise that price, 

Holders of warrants have become less eager to sell, and now ask 
from 39s. 3d. to 39s. 6d. ton f.o.b, cash. 

The stock of Cleveland iron in Messrs. Connals’ Middlesbrough 
store on Monday last was 74,776 tons, being a decrease of 34 tons 
for the week. 

The shipments of Pig iron from the Tees continue very good, the 
monthly total up to Monday night being nearly as high as for the 
previous month, The iron is for the most part going to Scotland 
and to Germany. The quantity shipped during July up to Monday 
night was 50,575 tons, against 54,902 tons sent away in the corre- 

sg? ae of June, and 37,919 tons in a similar period of 
uly, 1882, The hang y Ay manufactured iron and steel exported 
to Monday night was 10,865 tons. 

A slightly increased business has recently been done in finished 
iron, but the new orders have only been for small quantities and 
for prompt or Prices are the same as before, viz.:—Ship 
plates, £6 to £6 5s, per ton; shipbuilding angles, £5 12s. 6d. to 

$ 15s. 5 and common bars, £5 15s. to £6, all free on trucks at 
makers’ works, cash 10th, less 2) per cent. discount. The steel rail 
trade is very dull, and prices continue low. 

The wages of the blast furnacemen opened by Messrs. Jones, 
Dunning, and Co., of Cargo Fleet, near Middlesbrough, are to be 
reduced 5 per cent. The men work under a sliding scale based on 
the oes price of pig iron, 

The Whitby, car, and Middlesbrough Union Railway is now 
complete and ready for traffic. General Hutchinson, the of 

e inspector, has made his final examination, and a certificate 
authorising the opening of the lines for both passenger and mineral 
traffic is expected daily. It is thought that regular traffic will 
commence in about a month. The a 4 in question was 
commenced in 1871, but gins. | to various difficulties the original 
company abandoned their un ertaking, and nothing further was 
done for four or five years. The North-Eastern Railway Company 
then undertook to complete the work. The line runs close to the sea 
coast, through a district consisting of a series of hills and valleys. 

ere are a number of tunnels, the longest being 1651 long, 
oo eo viaducts, the most important being 264 y: long and 

t. high. 

The epool Port and Harbour Commission have received 
Mr. A. M. Rendel’s re as to the possibility of pec cge | a 
harbour of refuge at epool, Mr. Rendel is of opinion that 
the scheme is impracticable, as the ground outside that port would 
not afford good anchorage. He says, however, that the Tees Bay, 
south of the mouth of the river, is admirably suited for such a 
harbour, and is in every respect superior to Filey. Mr. Rendel’s 
ee is to enclose eighty acres with an outer breakwater 11,000ft. 

ong, and an inner pier 7500ft. long, having an entrance from the 
south2800ft. wide, and another from the north 1200ft. wide, He 
estimates the cost of the work at £1,600,000. 

It is authoritatively d that another large finished iron 
manufacturing company has decided to suspend operations, and 
lay in their works within the next three months. This step is 
necessitated by the present unremunerative price of ship plates, 
and the impossibility of avoiding loss. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

TuE Glasgow iron market was closed from Thursday morning ti!] 
Tuesday, on account of the annual fair holidays, and the amount 
of business done has therefore been smaller than usual. On the 
whole, however, the tone of the market has been favourable, and 
prices of warrants and of makers’ iron are, so far, pretty well main- 
tained. Since last report a furnace has been put in blast at Kinneil 
Ironworks, making 114 in operation, as compared with 108 at the 
same date re The past week’s shipments of Scotch pig iron 
have amoun’ to 12,441 tons, as compared with 12,398 in the 
oe week, and 13,136 tons in the corresponding week of 1882, 

the course of the past few weeks the previous falling off in the 
total shipments has been made up, and the figures are now rather 
ahead of those at the same date last year. 

Business was done in the warrant market on Tuesday forenoon 
at 47s. 74d., 47s. 7d., and 47s. 8d. cash, and 47s. 9d. to 47s. 1! 
one month, the afternoon quotations being 47s. 74d. to 47s. le 
cash. Business was done on Wednesday at 47s. 6d. to 47s. 54d. 
cash and lag gr one month. To-day—Thursday—business took 
place at 47s, 5d. to 47s. 641. cash and 47s. 84d. one month. 

There is not much alteration in the values of makers’ iron, which 
are as follows : errie, f.o.b. at Glasgow, per ton, No. 1, 
57s. 6d.; No. 3, 53s. 3d.; Coltness, 6ls. and 53s. 6d.; Langloan, 
60s. 6d. and 53s. 6d.; Summerlee, 57s. 6d. and 51s. 3d.; Chapel 
57s. and 54s.; Calder, 58s. and 50s. 6d.; Carnbroe, 55s, and 49s.; 
Clyde, 51s, and 48s, 9d.; Monkland, 49s. and 47s.; Quarter, 48s. 3d. 
and 46s. 3d.; Govan, at Broomielaw, 49s. and 47s.; Shotts, at 
Leith, 59s, 6d. and 55s.; Carron, at Grangemouth, 48s. 6d. 
(specially selected, 54s. 6d.) and 47s.; Kinneil, at Bo’ness, 49s. 6d. 
and 48s.; Glengarnock, at 55s. and 48s.; Eglinton, 
49s. and 46s.; and Dalmellington, 50s. and 49s, 

Very little has been done this week in the malleable works or 
foundries, and in Glasgow and the neighbouring towns the engineer- 
ing works have been closed during the entire week. The holiday 
has been well earned, for at most of the works the quantity of 


manufactured goods turned out during the past twelve months is 
by far the largest on record. 
The coal trade continues in a satisfactory state, although like 


al 
other departments, it has been affected by the holidays. the 
colliery districts prices are becoming rather firmer at the pits, but 
it is unlikely that any material change will be experienced for the 
next month or six weeks, There has, of course, been less doing 
this week in the shipment of coals at Glasgow Harbour. Trade 
is very brisk in Fifeshire, and a good deal of interest has been 
awakened there, and indeed all through the mining districts, by a 
rumour that a company has been formed to purchase the Great 
Eastern, and — her in the carriage of coals from the Frith of 
Forth to London. It is alleged that by this means the inhabitants 
of the metropolis could have excellent coals set down at their doors 
for 15s. per ton, the conductors of the enterprise at the same time 
realising a handsome profit. Definite information ing the 
will be awaited with interest, The coals despatched in 
he past week from Leith amounted to about 6000 tons. At 
ala and Bo’ness a good shipping business was likewise 
lone, 


WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 


Tus week the two-feet nine seam was struck at Cwmpennar, and 
the rejoicings are great, jally as this gives fullest assurance of 
the celebrated four-fect being close at hand, and the six and nine 
in the rear-guard. Twenty feet more or so will prove this. 

There has been a ferment in the coal world since my last, Mr. 
Burt, M.P., the Rhondda, but not 
was expected, either by Sir H. Vivian or Mr. Bradlaugh. 
ovation was a warm one. It pleased the colliers to think that one 
of themselves, familiar with the heaving of coal, had won a posi- 
tion in the House of Commons, and the cheering was immense, 
The meeting took place ‘at the Ton, and was attended by a great 

-at numbers varying from 15,000 to 20,000, 


ve, Bishop, and others, spoke at grea’ ‘ing Mr. 
whose pore hs was a long and able one. The chief features 
his speech were advocacy of a common union between English and 
Welsh collieries, and support of unionism generally. In referring 
to coal, Mr. Burt admitted the superiority of Welsh steam coal to 
that of Northumberland, a reference taken as sufficient to show 
that Wales had nothing to lose by connecting itself with 
Northumberland, as its coals would command a market. But the 
best points of his address were those referring to education 
generally, and to home education in particular. It is in the latter 
respect that the workmen of Wales are backward, and if Mr. 
Burt’s views are followed out his visit to the Rhondda will not be 
avain one. With reference to a union between North and South, 
I have no faith in the usef.lness of such combinations. There can 
be no interest common to both but that of bringing a pressure to 
bear on the employer, and this ee experience has shown to be 
injurious to all persons concern 

The coal trade is fairly maintained, considering that we are 
entering upon the season when shippers and coal are able to 
take a brief holiday. Exports, like outputs, show a lessened total, 
and will for a time, unless foreign combinations lead to a mustering 
of the fleet, and a re-supply of coal stores at Mediterranean depdts. 
Last week’s trade, however, showed that the flatness of the steam 
coal trade was partial, Swansea and Cardiff suffering, while New- 
port retained its g 1 briskness. steam coal can 
obtained at present for 11s.; seconds about 10s. 6d.; small steam, 
hs iron ind lodding al hout much of special note 

e iron industry is ploddi ong without muc'! i 

to record. At Victoria a new blast furnace has been blown in with 
the usual pleasing ceremonies. The two furnaces are now in 
working order, and will in all probability be well used; heieht 
60ft. Blast supplied by seven tuyeres, six Cowper stoves. The blast 
engines, vertical, are made by Kitson and Co., Leeds; boilers of 
Adamson’s make, Dukinfield Works, Manchester, and the steel 
tubes are the fast growing — ones of Galloway and Co. The 
estimate is that the Victoria furnaces, which are of excellent design, 
will turn out 700 tons of Bessemer per week. 

Rapid progress is also being made at Cyfarthfa, and the old 
characteristic of the Crawshays’, perseverance, is being omg | 
there being no limit in any respect. The cost of transformation 
old ironworks to modern steelworks is well shown by the case at 
Victoria. The two furnaces and connections there will cost little 
short of £70,000. 

Dowlais presents a good front, and is busy in nearly all branches, 
and marked improvements are also in contemplation with 
toitscoke makes. The tin-plate trade is in tolerably good condition, 
part of last quarter. The result of the last quarter’s meeting was 
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Patent fuel continues in demand, and pitwood is advancing. 
Bilbao ore contmues a drug, and some degree of alarm has been 
aroused amongst holders of e stock by a remark made by Mr. 
Edward Williams, of Middlesbrough, at the installation of Mr. 
Crawshay as High Sheriff for Glamorgan. Mr. Williams was 
reported to say that with our new processes we were independent 
of foreign ore, even did a continental war break out. With the 
long slackness of the foreign ore trade in view, there is yet remark- 
able vigour in mapecte of this commodity. Nearly 30,000 tons a 
week come into the ports of Newport and Cardiff. 

The promoters have figured in a published list, and 
include many inhabitants of Cardiff. The diversion of two 
million tons of coal = annum from Cardiff, with all the con- 
tingent benefit attending shipping agencies, &c. &c., would, one 
would have thought, © pee sae a subject of gloom instead of 
investment to successful tradesmen and solicitors. 

The ‘‘ doctor’s dispute” at Mountain Ash is still raging, and the 
colliers’ agent_has been dismissed by the men. 

A strike exists at Gwernal Colliery, Malsyewmmer. 


Tue Sanrrary INSTITUTE OF GREAT BriTarn.—Aé the anniver- 
sary meeting of the Sanitary Institute of Great Britain, held at 
the Royal Institution on Thursday, July 12th, an address was 
delivered by W. Rassie, C.E., entitled, “‘The Relationship 
between Geology and Sanitation,” and the medals and certificates 
were presented to the successful exhibitors at the Exhibition held 
at Newcastle in September, 1882. 


Tuer Sart Trape.—The Cheshire salt trade returns for the half- 


custo 
June were the United States, which purchased 13,095 tons, 
British North America 13,350, and East India 23,314. The demand for 
salt in the States is constantly growing. The exports, regarded as 
a whole, have only been exceeded thrice during the last ten years. 


DisTILLED WATER.—Herr Eiselt recommends in the 
Neuste Erfahrungen the use of sponge for filtering distilled water. 
The filtration _— on with great = and the uct is clear 
as c en filtered through paper, distilled water soon 
exhibits a felty sediment, which is never formed when filtered 
through sponge, so that the bottles scarcely need cleaning after 
several months’ use. The apparatus that he employs consists of a 
bottle with an opening near the bottom from which descends a bent 
glass tube. This tube is about 6in. long and lin. or 1}in. in dia- 
meter; at each end is a perforated rubber stopper ing & 
narrower glass tube. The wide tube contains one or two long strips 
of fire sponge that has been cleaned with dilute hydrochloric acid 
and then dried. The bottle to which this filter is attached must 
not be larger than the one (eons beneath to catch the filtrate. 
The sponge, of course, must be cleaned every few months, 


AGRICULTURE IN CANADA.—The of the Minister of Agri- 
culture of Canada for the year 1882 has been presented to the 
Dominion Parliament. There was a large increase in the number 
of pure-bred cattle imported as compared with previous years, the 
number being—cattle, 1215; sheep, 1124; swine, 1122, The 
exports of stock in 1882 were 62,106 cattle, 311,659 sheep, 20,920 
horses. The figures in 1881 were 62,277 cattle, 354,155 shi 
21,993 horses. It may be mentioned;that 16,145 cattle went to 
United States, and the remainder came principally to Great 
Britain. The value of the sheep exported represents about 
1,400,000 dols. The export of phosphate of lime has 
in 3; the quantity in 1878 was 7301 tons, and in 1 
17,181 tons. The cost of — and transportation is stated to 
be 8 dols. a ton, and the min sells readily in Montreal at from 
17 dols. to 20 dols. a ton. It principally comes from the Ottawa 
district, which is attracting the attention of capitalists at the pre- 
sent time. The patents granted in 1882 were 2137, as against 
1732 in 1881. Of these 1633 were granted for five years, 26 for ten 
years, and 187 for fifteen years, The total arrivals in Canada for the 
year are stated to have been 193,150, of whom 112,458 were bond 
Jide settlers for Canada. These figures include 12,862 representing 
the emigration to British Columbia, The total emigration to 
Manitoba and the North-West for the year is stated to have been 
from all parts 70,532, of whom 13,325 were from the United 
States. It is stated that the emigrants in 1882 had money and pro- 
perty with them exceeding 3,000,000 dols., besides a large t 
unascertained taken to Manitoba, which it is impessible to approxi- 
mate. The number of men arriving in Canada vid United States 
ports is returned at 12,793. The ts of the Government report 
had no difficulty pining wil the emigrants that 
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year terminating midsummer show an increase of 20,000 tons on : 
the exports of white salt to the end of June this year, as compared 
with the same period last year. The exports during the first ; = 
quarter of this year were 61,000 tons less than in the corresponding 
period last year ; consequently the revival of trade has been extra- 
ordinary during a May, and June. During last June, 
121,720 tons of salt were exported from the Mersey, against 
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tents been ‘ 
comm: are 
printed in italics. perty 
10th July, 1883. 


3598. Gas Gewerators, H. P. Holt, Manchester. 
3399. Door Fasrenines, F. Newman, Ryde. 
&., A. V. Newton.—(J. Good, 


-&.) 
3401. Lock Norts, A. M. Clark.—(B. &. Crocker and W. 
H. Hil, Topeka, and A. Monroe, Lawrence, U.S.) 
$402. Sream Bor-ers, A. H. B. Sharpe, Lincoln. 


Licutsrs, T. E. 


3405. Taicrcies, J. M. M. Viney, Birmingham. 
3406. TreaTING Gas, J. E. Dowson, London. 
3107. Gainpixc TUMBLERS, Lake.—({0. W. 


Minard, J 
PORTABLE OVENS, J. Johnson.—{L. Dathis, 


Dovex, J. H. Johnson.—(L. Dathis, 

‘aris 

3410. Inpra-RUBBER Sprixos, G. §; , London. 

3411. Breecu-Loapine RepeaTinG Fire-arms, G. Baron 
de O 

3412. Maxine Reeps, W. R. Lake.—(M. 
Massachusetts, U.S.) 

11th July, 1883. 
3413. Exvecrric Insciation, W. V. Wilson, Lond 
3414. ae Device for Rems, &c., J. Nicholls, 


W. Brietley.—(la 


3 H for Canno! 
415. eons or 
de Firminy, 


— Anonyme des A 


3417. 


et F 


Pomrrs for Tramways, P. U. Askham, Sheffi: 
Sream Borter Tusss, T. Riley, London. 
3418. Desks, T Laurie, London. 
3419. Carp T. Tempest-Radford, Kia iderminster. 
3120. Artist's ComBoyep Ease. and H. F. H. 

Newington, Ticehurst. 
3421. ALLoys of Tuncstex, F. W. Martino, Sheffield. 
3422. Frxune Cotours on Fasrics, A. Kirk, Halifax. 
3423. AppLyine J. N. 

12th July, 1883, 

3424. Gatvanic Batrertss, J. Gray, Gateshead. 
3425. Cicarerrss, F. Hipgrave, London 


3426. Comprse Woot, &., J. H. Whitehead.—(4. 
Prouvost, France. 


Borriss, 
3430. Deracnine Gear for SHIPs’ R. Hudson, 


8431. Conrrotiine the Srzep of Carriacss, L. J. de 
Mesmacker, 

3432. VELOCIPEDES, F. W. Jones, Exeter. 

3433. Workuse Rartway Ports, W. 

3434. Arracuine to of Rotts 
H. N. Maynard and H. G. Cooke. 

3435. Bizacuine Ozoxerit, J. 
Chemin, Paris 


London. 
Drawines, 
Imray.—+{(J. C. 0. 


3436. Vert P: W. E. T. Dawson, London. 
3437. Matrosg, J. Imray.— (4. Cuisinier, Paris.) 
3438. PLasrer of ‘Panis, J. Carlisle. 


8439. Looms for Weavina, T. Hanson, 
Coatinc Merat Piates with Tix, &c., T. James, 


orriston. 
Matcu-Boxss, P. Jensen.—(F. Lundgreen, Stock- 


3442. Looms for Weavine, J. 8. Park, Stockport, and 
J. Park, Manchester. 
$443. Movaste Guipe A. J. Boult.—(J. M. 


Terras, 
18th July, 1888. 
3444. Evecrric Licutine Apparatvs, J. Clerc, London. 
3445. PLantine Porators, W. Dewar, , Dundee. 
3446, Parquet, G. Howard 


3448. Pickers, J. Holding, Lancaster. 
= &c., Rattway Carriaces, J. Darling, 
Broocuss, &c., D. MacGregor, 
8451. Ececrric Barrerres, P. de Villiers and E. F. 
ECONDARY BATTERIES, London. 
8453. Borrizs, J. H. Lindsey, 
3454. Soap, B. Seemen, Bromley. 
3455. Tox Cans, =, J. Maconochie Lowestoft. 
3456. Macunvzs, W. Gedge.—(Z. 
Cornely, P 


3457. W. 8. Frost, London. 
PorTaBLE PLatrorm for Sueer, J. Hornby, 
atton. 
3459. Voutaic Batrerres, A. Clark, 
3460. Stzam Generators, C. C. 8. 
3461, GLove &c., F. Baker, 
nitville, U. 
. Bakers’ Ovens, R. A. Gilson and W. J. Booer, 


3464. Exvecrric Current Swrrcnes, H. J. Haddan.— 
Perkins, New York, U.8&.) 

. ELECTRIC INCANDESCENT ent Lamps, H. J. Haddan.— 
ae. @. Perkins, New York, U.8.) 

3466. TREATING CARBON FILAMENTS, H. J. Haddan.— 
G. Perkins, New York, U.8&. 


—(D. W. Ernsting, Germany 

8470. Store Service Apparatus, H. 
H. Hayden, New York, U.S. 

3471. Fastesnses for the Es of ave’ F. B. 
Gooiman.—(F. 0. Minor, New Orleans, 

3472. Boors and Sxozs, H. and E. Bighton. 

3473. Dyemnc Seams of Groves, A. M. Clark.—(£. F. 


Peyre, Paris.) 
ohnson. fessieurs 


8474. Savery Vatvzs, J. 
Lethuillier and Pinel, France. 

LECTRICITY, J. Hopkin- 

14th July, 1888. 


3475. Recorprxc a of 
son, Lon 

3476. boy Parser, &c., R. Brown, 
R. W. Barn Bail 


8479. Supaqueovus Structurss, W. J. 
3430. Receprion, &c. 
Sidgwick.—(@. ‘A. Sid; Colorado, U.S ) 
t. of Gases from GasHoLpERs, 
W. A. Rudling and J. F. Coffin, 
3483. Coat, R. D. Thomson, Motherwell. 
16th July, 1888, 


Ben Leeds. 
of HovsE Ww. K. 


3485. Soap TaBuers, G. 
$486. VaLves, J. Krogg, e-on-the-Saale. 
$487. Jomnts of &c., J. T. Neighbour, 


Lon 
eligman.—( G. Josephs, Phila- 


[phia, 
$490. Ges Levet for Artiricers, A. J. Boult.— 
(a. W. Knieper, Berlin.) 
8491. CoLoURING H. J. Haddan.— 
(Lembach and Schleicher, German: 
$492. Raistnc SUNKEN VESSELS, Haddan.—(@. A. 
Kessel, Berlia 
493. BATTERY ‘Guxs, H. 8. Maxim, London. 
8494. Bearines for AXLE JOURNALS, H. H. Lake.—(4. 
W. Stewart, Atalanta, U. 
3495. CHemicaL Deposit. | Merers, Sir D 
jomone, 
. REGISTERING AppaRatus, H. H. Lake.—(G. 
Marzari, Itely.) 
$497. LanD-ROLL, E. Otto, G. Peisker, and A. Rittner, 
Prussia. 


3498. CoLourmne Marrsr, F. Wirth.—(#. Baum, 
Germany.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
$391, Carnsuretrers, H. J. Haddan, 

London.—A communication 
Providence, U.S.—9th July, 1883. 
3397. DerecaTinc or CLARIFYING SaccuaRine Liquors, 
H. H. Lake, London.—A communication from 
Camden, New Jersey, U.8S.—9th 
1 
London.—A communication from B. 8. Crocker 
W. H. Hill, Topeka, and A. Monroe, Lawrence, U.S. 
—10th July, 1883. 
$412. Reep Puiates, W. R. Lake, London.— 
A communication from M. Bray, Newton, Massachu- 
setts, U.S —10th July, 1883. 
3446. G. Howard, London.— 
18th July, 1883. 
473. Szams of GLoves. M. Clark, London. 
—A communication from E. F. Peyre, Paris. —13th 
July, 1883. 


on the Dui 
ity of £50 


2818. ArtiriciaL HatcHIne Cuickens, H. Tomlin- 
son, Warwick.—9th July, 1880. 

2821. DispLayrse CLoruine in Wixpows, F. 
MclIlvenna, Liverpool.—9th July, 1880. 

2986. Rise Frawe Bossrys, H. Southwell, Rochdale. 
—20th July, 1880. 

Woop, 8S. 8. Hazeland, Cornwall. —10th 

2875. PULVERULENT Preparations of PsosPHORIC 
Aci», J. H. Johnson, ley 12th July, 

Rermine Sucar, B. H. and J. Wil- 


Glasgow. —l4th July, 1880 . 
Wood, Burnley.—12th 


2870. Venicies, J. 
July, 1880. 

2899. Treatinec and Uritisixc Fort, W. Gorman, 
Glasgow.—l4th July, 

2911. Matcu-Boxes, M. Wiberg, Stockholm.—14th 
July, 1880. 

2913. Frames of DovBLEe Buckets, G. Allix, 


Isle of —l4th July, 1 
3010. Kuurrrep Fasrics, J. Leicester.—22nd 
July, 1880. 
=, Gas Exores, H. H. Lake, London.—30th July, 
3250. Automatic Brakes, W. L. Wise, 


London.—9th August, 1880. 
— Frames, W. Wilson, Liverpool.—12th 


TLERS, 
ey Gavces for Bo J. Ellis, London.— 
July, 1880. 
2916. Govenumse Coutts and H. Adam- 
son, Liverpool.—15th July, 1880. 
2905. Spruves for Carriace Szars, G. D. 
Peters, London.—l4th July, 1880. 
2914. CHemrcats for ViTiaTzp Air, R. 
Neale, London.—15th July, 
2996. Sewina MACBINEs, 
W. Hope and R. 8. 
Ripley, London.—15th July, 1880. ond 
On, F. Walton, Twickenham.—19th 
2976. Hottow Arricces, F. Walton, Twickenham.— 
19th July, 1880. 


Patents on which the Stamp Duty of £100 
hasbeen pad 


2849. ToBacco-cuTTiInc Macuings, R. Legg, London.— 
wt” July, 1876. 
and Macurxegs, W. J. and C. T. 
itwood.—1lth July, 1876. 
H. B. Barlow, Manchester.—11th July, 


Lanes, &c., E. A. Rippingille, London.—1l1th 
2901. Prevantmxc the Formation of Ick in Hot-waTER 
APPARATUS DURING Frost when not in uss, W. 
/ECORATIVE, PainTING, 
Bristol —18th July, 1876. 


Notices of Intention to Proceed with 
Applications. 


(Last day for filing opposition, 3rd August, 1883.) 
1178. Boxes for &c., C. Cheswright, London.—ith 
March, 1883. 
1220. Incor Movips, 8S. Rideal, Manchester. — 7th 
larch, 1883. 
Looss Corrow Brack, G. W. von Naw- 
unication from G. Jagen- 


883. 
1232. TRAMWAYS, E. F. Roberts, London.—7th March, 


1241. Steam Borurns, Edwards, Lon- 
don.—A com. from J. J. Godot.—7th March, 1883. 
1242. Preventine the Deposit of Sanp, &c., in peer 
W. R. Lake, London. —A communication from H. E. 
Hargreaves.—7th March, 1883. 

1247. SHARPENING Penciis, J. Darling, Glasgow.—8th 
1883. 

258. ELECTRIC SIGNALLING Apparatus, W. J. Brewer, 

M 1883. 

1261. Heartu Suovers, T. Sidaway, 
Brierley March, 1 

1263. UMBRELLAs Hughes, Liverpool.—A commu- 
nication from i. Williaise,- March, 1888. 

1274. Steerers, &c., A. J. Boult, London. ae commu- 
nication from P. Dietrich. —9th March, 1 

1283. ADJUSTABLE Spanners, C. Niel, Shefield. —10th 
March, 1883. 

1284. Biocgs for Furt, L. Blackburn and J. G. Elliott, 
London.—10th March, 1883. 

for Apvertisinc, R. Ripley, Liverpool. — 


larch, 1883. 
1287. KaLetposcorrc Tors, A. A. King, London.—10th 
March, 1883. 

1290, TeLEPHONIC Apparatus, G. H. Bassano, A. E. 
Slater, and F. T. Hollins, Derby.—10th March, 1883. 
1300. Macuines, J. C. Mewburn, London.— 
A communication from J. Cardon.—12th March, 1883. 
1301. Formine Cast Sockets, R. Deep- 

elds, near iton.—12th March, 1883. 
for T. Hollingworth, Blackburn. 
larch, 


$434. Norseczss Tires for Canriace W. H. 
Carmont, Manchester. 


com. from F. McMellon.— 


1825, Hypravuic Lirts, W. H. Johnson, London.—18th 
March, 1883. 
1341, LUBRICATORS, W. R. Lake, London.—A com. 
from H. R. Randall and C. @ Till.— 13th March, 1883. 
1412. Cuvucxs, W. R. Lake, London,—A com, 
from Wadsworth.—16th March, 1 
Hannay, Glasgow.— 


J. B. Hannay, 

1515. BREECH-LOADING 7. H. Tolley, Bir- 

595. Feep-waTer Heaters, J. aw, 
ham —29th March, 1883. 

1620. Vourarc ARO Lamps, B. J. B. Mills, London.—A 
communication from 0. A. Moses.—31st March, 1883. 

1702. TRaM-caRs, B. J.B. Mills, London.—A 
communication from P. B. Shaw.—4th April, 1883. 

1758. Evecrric Arc Lamps, J. , London.—A 
communication from J. R. Finney.— i 
1770. Borrie Stoppers, W. R. Lake, London.—A com- 
munication from C. G. Hutchinson.—7th April, 1883. 

1829. ExecrricaL SiGNALLING APPARATUS, J. B. 
Mills, London.—A communication from J. U. Mac- 
kenzie.—11th April, 1883. 

1947. Devices, E. Wernicke, B:rlin.— 
17th April, 1883. 

2107. Fieece Diviners, C. Pieper, Berlin.—A commu- 
nication from G. Josephy’s Erben.—26th April, 1883. 

2388. Evaporatine Sact Bring, W. T. Whiteman, Lon- 
don.—A com. from H. Frasch.—8th May, 18838. 

2492. Gas Motor Enorngs, G. G. Pick and W. 
Hopkins, London.—18th May, 1883 

Williams and J. C. 


2573. Porous, &c., Pratss, F. T. 
Howell, Llanelly. —28rd May, 1883. 

2609. Taamwars, A. H. Rowan, London.—24th May, 

Enotvzs, W. Watson, Leeds.—2nd June, 
1883. 

Syrinozs, E. C. Williams, London.—2nd 
une, 

2818. Mou_pinc Corsers, A. Grant, Landport. — 6th 
June, 1833. 

Tries, C. Major, Bridgwater. — 
une, 1 

2925. Motive Powsr, A. W. L. 
London.—A communication from T. McM. Wilson 
—12'h June, 1883. 

Boxes, C. Davis, London.—18th June, 


2992. C. Davy, Sheffield.—15th 
June, 1883. 


(Last day for fling opposition, 7th August, 1888.) 
1297. Brarpinc Macuryes, W. Ashton, Manchester.— 
12h March, 1883. 
1298. CarRyino, &c., Wires, R. and F. 
Welch, Manchester.—12th March, 1 
1299. Croan Cases, F. McD. Robertson and J. E. 
Cousté, London.—12th March, 1883 
1302. Fastextncs for Doors, R. Whiston, Wolver- 
hampton.—12th March, 1883. 
1306, Spaxwinc Fisres, E. Morley, Halifax. — 12th 
March, 1883. 
1317. HANDLES for VaLvss of Crosets, J. Harsant, 
Wandsworth. —13th March, 1883. 
Woot, J. Wilkinson, Yeadon.—13th 
‘arch 
1329. Rarway Froos, H. J. Haddan, London.--A com- 
munication from W. J. Morden.—13th March, 1883. 
1835. CewrrirccaL Separatine Macurygs, F. H. F. 


1430. 


Engel, burg.—A communication from H. Peter- 
sen and W. Ritter.—13th March, 1 

1343. Currmnc Paper, W. R. Lake, London.—A com- 
munication from O. —13th March, 18838. 


1346. Arr Pomps, T. Wirth, Frankfort-on-the-Maine. — 
Com. from H. and J. F. Beins.—13th ane. 1883. 
1354. TRAM-CARS Ports, J. 

Rettie, London.—13th March, 1883. 
1359, Exp Frrrines for R. Hill and W. 
Heywood.—14th 


Fabrikation.—14th March, 1883. 

1865. Sats and Backs of Cuarrs, H. J. Haddan, Lon- 
don.— A com. R. Schimmel.—14th March, 1883. 

1372. Grazep Srrucrures, J. E. and F. B. Rendle, 
London.—14ta Murch, 1883. 

1376. Macurvery, E. Cory, Barnes.— 
15th March, 1 

1379. EMERY T. West, Bromley-by-Bow.—1L5th 
March, 1883. 

138¢. Braces to Trousers, N. P. Davicon, 
London.—15th March, 1883. 

1387. W. H. Brassington, Manchester. 
—15th March, 1 

1392. Sack Lirrers, T. and A. Lewis, Kettering.—15th 
March, 1883. 

1393. Loorpgp Fasrics, H. H. Lake, London.—A com. 
from La Société Couturat and Cie.—15th March, 1883. 
1400. Srup or Borrow for Fastenmc the Exps of Bate 
Banps, R. Benwell, Alexandria.—16th March, 1883. 
1409. Loaprne Patent 8. ‘Butler, 


Cardiff.—16th March, 1 
= CargiacEs, R. jun., Richmond.—16th 

1417. VentiLativa Apparatus, R. H. Brandon, Paris. 
com. from Prince J. ag March,1883. 

1418. Lace, L. Lindley, Nottingham.--17th 
‘ch, 1883. 

1441. MosicaL INSTRUMENT jon.—A 


Justice, Lond: 
communication from J. March, 1883. 
1478. Laws Tennis Boots, W. H. Stevens, Leicester.— 


1559. AUTOMATICALLY Opsntne, &c., Doors, J. Stones, 
erstone, and 


Ulw T. Kirby, Barrow-in-Furness.—27th 
March, 1883. 
1594. Om Lamps, berlain and G. Hookham, 


1736. DYNAMO-ELECTRIC MACHINES, M. Deprez, Paris.— 
6th April, 1883. 
1737. TRANSFORMING ELECTRIC CURRENTS, M. Deprez, 
Paris.— 1883. 


1822. Hoss Pipes, J. C. Merryweather, Greenwich.— 
10th April, 1883. 

1900. Tempertnc Neepies, V. Milward, Redditch.— 
14th April, 1883. 

2332. SHEDs ‘for Ricks, T. Colby, Pantyderi 
Blaenffos.—8th May, 1: 

2491. Expansion Va.ve Gear, W. E. Rich, London.— 
18th May, 1883. 

2582. Rerixinc Karts, C. R. Dames, Bath.— 
23rd May, 1883. 

2638. Woop Screws, ®, J. G. Halstrém, Képing, 


Sweden.—28th 
2819. Fasteners for W. R. Lake, London.—A 
communication from 8. L. Pratt.—6th 1883. 


June, 1883. 
Fiy-wHeEeL, H. Blank, Berlin.—20th 


3066. Gas nore Bese, C. H. Andrew, Stockport. 


R. Lake, London.—A 

from 8. M. Coleord.—3rd July, 1883. 
3302. TeLEPHONIC R. Lake. London.— 
tion from H. —3rd Jul 


'y, 1883. 
3401. Lock-NuTs, Clark, London.— A com. from 
B. Crock or, W. Hill and A. Monroe.—10th July, 1883. 


$446. Manquetry Parquet, G. Hi 


13th July, 

Patents Sealed. 
List of Letters Patent which passed the Great on 
13th July, 1888.) 


20. Boots and Snozs, H. H. Lake, London.—lst Jan- 
wary, 1888. 


245. Awri-FoULING and JH 
, London,—16th January, 1888. 
= J. Munro, West Croydon, 
anua 
268. Maxine W. Ralston, Manchester.—17;;, 
January, 1883. 
270. Soomrem Lerrers, A. Hoster, London.—17th Jan. 
un 
a10Ks, &c,, J. H. Starling, Erith, and E. A. 
—17th January, 1883, May, 
283. Firrina A. Morris, London, 


—lith J 


205. T Treatixo Yarns, W. T. Glover and G. F. James, 
Manchester.—18th January, 1883. 
876. Makino Frags, Fiatrenina Stones, &., W. D. 
erman, elens.—23rd January, 1883. 
P. Jensen, London’ January, 


896. Putpinc Corres Brrrizs, W. Walker, London.— 
un M F. J. 
REW Swaciye Macur Chees! 
Liverpool. —27th Jan 
448. Screw Swepcino Macuines, F. J. Cheesbrough, 
Live —27th January, 1883. 
459, Coup.ines, W. Stableford, Oldbury. 
ETALLIC errer, ‘oath. — 
lat February, 1888. 
700. *CHarRs, J. Lindley, Walkley.—8th Feb- 


ruary, 

1155. Imrration ‘‘Gurpurs p’Art” Lace, A. Mosley, 
Nottingham.—8rd March, 18838. 

1163. Treatment of PULMONARY Arrecrions, J. T. 
Dann.—5th March, 1883. 

1231. AvromaTic Musica Instrument, M. A. Wier, 
London.—7th March, 1883. 

16 3. Evecrric Arc Lamps, F. M, Newton, Bulfast,— 
3ist March, 1883. 

1687. Couruinos, 8. Roberts, Tunbridge Wells.— 4th 


Apri, 
1806. Comprva Macatngs, J. C. Walker, Shipley.—10th 
April, 1883. 


2561. OpeRaTina Gas Esorves, L. 
U.S.—22nd May, 1888. 
(List of Letters Patent which passed the Great Seal on the 
17th July, 1883.) 


242. Susyrrrores for PERCHA, M. Zingler, Lon- 
don.—15th Jan’ 
$20. Srzam Borer Fuenaces, B. Harlow, Macclesfield. 
—19th January, 1883. 

821. Swrrca for Increastno the Strenotu of Evecrric 
Corrents, F. Mori, Leeds —19th January, 1883. 

$22. Evecraic Arc Lamps, F. Mori, Leeds.—19th Jan- 


Corks R. L. Howard, 


Luton. —19th 

$26. Gar Exouves, C. T. Linford and W. E. Cooke, Bir- 
mingham.—19th 883, 

$29. Stzam Borcers, J. Boulton, Ashton-under- 
Lyne.—20th January, 1883. 

331. Raitway Careiaces, J. Darling, Glas- 

w.—20th Jan’ 1883. 
rt. Alexander, London.—20th Jan- 


Coat SHALE, Walker, Birming- 
King's Heath 


342. CoupLines of Ratway Wacons, F. Attock, New- 
ton Heath.—20th January, 1883. 

847. Apptiances for the Game of Cricket, G. G. 
Bussey, Peckham.—20th January, 1: 

359. Fastenrves for Stay — F. R. Baker, Bir- 
mingham.—22nd January, 1883. 

887. Sewers, G. F. Harrington, Ryde.— 
24th January, 1883. 

399. Coatina for Watzrrroorine, L. A. Groth, Lun- 
don.—24th January, 1883. 

419. or Casks, F. Myers, London.—25th Jan- 


zs, C. Southack, London. 


430. 
—26th January, 1 

433. Arm Extractine ‘APPARATUS, T. Rowan, London. 
—26th January. 1883. 

471. Revotvine Fiat Carpino Exorves, J. M. Hether- 

nm, Manchester.—29th January, 

505. for Brackets, &., J, H. Norring- 
ton, Harlesden —30t 1883. 

Eoo, H. Allison, London.—31s¢ 
an 

523. Bepsrgzaps, A. Hodgson, London.—Slst 
January, 1883. 

558. Borters, C. H. Ziese, Elbing.—lst Feb- 
ruary 

598. Barreries, H. Thame, Battersea.— 3rd 


758. 8. Sawin, &c., Stoxz, J. H. Johnson, London.— 


750. Guy CARRIAGES, A. Noble, Newcastle-upon-Tync. 
—10th February, 1883. 

824. Exrewsipte Fine-gscare Larpers, A. M. Clark, 
London.—14th February, 1883. 

867. Generative Execrnicrry, F. M. Newton, Belfast. 
—16th February, 1883. 

1089. Maxose-up the Leas of Trousers, C. Wills, 
Bristol.—28th Fe 

1239. AIR IxsEcTORS, 8. Low, London.—7th 


Ma: 
1296. Cruse C 
Radford, & J. W 
1422, Cur® of Foor-aNp-MovTH G. 
Clay —17th March, 1883. 
hy EHICLES, E, Newman, Burnham.—24th April, 
2088. gy &c., H. Fawcett, Kidderminster.—24th 
Lusricators, C. H. Andrew, Stockport.—28¢h 


2202. UMBRELLA J. Willis, Bournemouth.— 
lst May, 1883. 
List of Specifications uring the 
week ending July 14th, 1883, 
5449, 2d.; 5518, 24.5 5528, 2d.; 5584, 2d.; 5544, 9d. 
20.5 5558, 2d ;  2d.; 5568, 4d.; 5573, 6d. 
5574, 5576, 5577, 2d.; 5578, 4d.; 5579, 2d. 
5584, 6d.; 5586, 24; 5588, 2d.; 5589, 2d.; 5590, 2d. 
5591, 6d; 5592, 6d.; 5598, 6d.; 5504, 6d.; 5595, 6d. 
5596, 4d.; 5597, 2d.; 5598, 6d.; 5600, 2d.; 5602, 2d. 
» 8d.; 5604, 8d.; 5607, 6d.; 5608, 6d.; 
, 6d.; 5612, 2d.; 5618, 2d.; 5614, 2d.; 5615, 8d.; 
5616, 6d.; 5620, 2d.; 1, 64.; 5622, 6d.; 5626, 6d. 
5627, 4d.; 5628, 6d.; 5629, 2d.; 5630, 6d.; 5631, 6d. 
5632, 2d.; 5698, 8d.; 5684, 6d.; 5685, 4d.; 5686, 2d. 
5637, 6d.; 5688, 6d.; 5639, 8d.; 5640, 2d.; 5641, 6d. 
5643, 6d.; 5644, 3 5645, 8d.; 5646, 2d.; 5648, 10d. 
5649, 8d.; 5650, 2d.; 5651, 2d.; 5652, 24; 5658, 6d. 
5657, 6d.; 5658, 10d.; 5659, 6d.; 5660, 2d.; 5661, 6d 
5662, 4d.; 5663, 4d.; , 2d.; 5667, 6d.; 5668, 2d. 
5670, 6d.; 5675, 2d.; 5677, 2d.; 5678, 2d.; 5680, 4d, 
5684, 2d.; » 6d.; , 6d.; 2d.; 5696, 2d. 
97, 6d.; , 4d.; 5701, 2d.; 5702, 6d.; 5707, 6d. 
5709, 6d.; 5717, “3. 5734, ; 5743, 1s. 2d.; 5754, 6d. 
8708, 6705, 6d. 5815, 6d.; 5881, 6d. 
64.5 d.; 201, 664, 811," 4d. 
1304, 6d.; 
** tions will be forwarded by post from the 
Paten‘ ce on receipt of the amount of price and 
ls. m remitted 


Patents. 
*,* It has come to our notice that some applicants of the 
; Patent-office Sales Department, for Patent Specifications 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGInexR at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Taz ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
inding the numbers of the Specification. 
— for Letters Patent. 
C. | | Brussels. 
3404. Loaprne Vesseis from 
Northlands. 
1924. ELecrricat Heatina, J 8. Sellon, London, and 
R. P. Sellon, Surbiton.—16th April, 1883. ¥ 
2080. the Fitrerine Mepia of Fitters, J. E. F 
Hodgkin and E. Perrett. London. —24th April, 1883. 
| 
' 
3427. Dryune, &c., Grain, E Keighley, Scarborough. 
3428. Srzam Borters, J. Burlinson, Sunderland. “ary 
385. 
ham, and J. 
January, 1883. 
communication from Actien Gesellschaft fiir Anilin- 
1507. Topacco Pipzs, 8. Grafton, Birming- 
: — ham.—22nd March, 1883. 
> 
.—7th March, 1883. 
1997, R. G. Rodham, London.— 2194. RarLRoaD Brake Apparatus, B. J. B. Mills, 
7th March, 1883. London.—lst May, 1888. 
1228. Screw Girt Boxes, G. W. Douglas, Bradford.— 
3468. Spanwers, H. J. Haddan.—(G. Gontier, France.) _ 
3469. Corp Fastener for Wixpow Buixps, H. J 
2991. Prorgctinea an EL SURFACES, 
Bower, St. Neots.—15th June, 1883. 
3053. Fivuips, B. Nickels, London.—20th 
3068. Heatine, &c., FEED-WATER, 
‘hicago S.—20th June. 1883. 
8478. ConNECTING, &e., CoxpucTors of Evecrric Cur 
RENTS, C. A. C. Wilson, London. 
‘ost-office 


JuLty 20, 1883. 


THE ENGINEER. 


ABSTRAOTS OF SPEOIFIOATIONS. 


6381. Wasuixo, Baeaxina, anpD Beatine Enornes on 
MACHINERY FOR MANUFACTURE OF PaPER 
Lounhead, N.B.—1lth November; 1 


special reference to the construction and 

of the cutting rolls and fixed knives or 

of Se which is to 

re more even or regular action of the knives on 
the pulp. 

SecuRING OR FASTENING THE SLIDING Sasnes 

11th November, 


dow case, and its door 


6439. Mountines or Spinwiva Macurnery, 
N. Cottrill, —15th November, 
1882.—{Not proceeded with. 
invention A tothe “ Rab- 
its wherein a) 
dle du 
a bridle 


above the whirl or above a collar on the sleeve. 


6462. Cuucxs ror Larues, &c., W. R. Lake, London. 
—16th November, communication from J. 

A, Wiedersheim, Phi ia.) 6d. 
relates combination of a slotted block 
or body and its sleeve, pivotted levers, and pivotted 


wards, London.—16th Novem- 


ber, 1882.—(A communication from J. A, 
Manucei, and A. D. Noce, Forman) 
g of en y the em w 
envelope is the of makes 
a 
5464. Macuimes AND 
istinG Fisrous Mareriars, J. B. and T. H. 
Dewhurst, and Skipton.—16th No- 
vember, 1882. 6d, 
This relates y in 


or ring spinn’ 
the rail or lifter plate. 


5465. Uriuisation or Resipves OsTaInep Ix THE 
Rerisine or Corton Seep Ot, &&., J. Longmore, 
Li 16th November, 1882. 


mui y me water or cal 

or carbonate, and thereby, hy of 
or ther inown, separa, effecting the separation of 
the soap ; the colouring matter is d and 

in the of which eon then bo dby|a 


which off through outlets in the 

Under water-course to the deck a double 

is fixed forming an air apne, oom connected 

an air chamber having a ventilator. 

54'7'7. Motor Enomes on C. Cizzo, Bwit- 
zerland.—17th November, 1882.—{ Not proceeded with.) 


2d. 

This relates to the use of wheels provided with arms 
carrying weights, so adjusted as to swing as required 
and cause the wheel to revolve. 

54'78. Moves ror axp Twistina WooLLEN 


revolve continuously try carriage reaches i 

furthest point backward ; the employment of 

for giving mn. to the feed rollers 

about the time returns thereto. 

54'79. Preraration or Tosacoo, J. Howard, Frith.— 
17th November, 1882.—(A communication from B. 


foward, 
The ob; is pose and destroy nicotine in 
tobacco bn ut its fragrant or aromatic 
and 80 tobacco harmless when 


5480. Apparatus ror FaciiiraTine THR TiePinc oF 
Coat, &c., From Rastway Trucks, P. G. B. West- 
macott, Newcastle-upon-Tyne.—17th November, 1882. 


6d. 
The inventor a ded 
cradle 80 ory 


wagons may then m the 
and swung to a position from whence the wagon 
=> ; Secondly, the combination with 
a platform or ‘cradle of a turnable swivel admit- 
ting of the wagon when suspended being turned from 
the position in which it stood upon the railway to bo 
best suited for its discharge; Thirdly, the com! 
with ry a oo or cradle of tackle, by which = 
omeeneeé ith a wagon upon it the platform or 
je may be inclined and the wagon emptied. 
5481. Porasu anv Sopa, 4. M. Clark, London.—1l7th 
November, 1882.—(A communication from J. B. M. 
‘aris.)\—(N with.) 2d, 
D water ani am 
jime and of had onide 


5482. von R. Young, Glasgow. 
of the parts of mills for din; eyo 
divining action being ected 
the at rea 
5483. Peres, W. Fischer, Leipzig.—18th Novem- 
ber, 1882. 


‘relates a improvements on patent No. 1603, 
A.D. 1882, in which the notes are uced by sound- 


means of a filter or drawn or pumped off. 


5466. Maxine Soap anv SepaRaTIne THE COMPONENT 
Parts or Fats anp O1Ls AND Nong FROM THEM 
GLYcERINE, STEARINE, AND OLEINE, IV, P. Thomp- 
son, Liverpool. —1 November, 1 
cation from W. West, Denver, v8) 


J. Fraser, —17th November, 1882. 

consists in a mode of fas ont 
wheels having compound or com: tires or rims 
means of an expanding inner rim. 

5469. Actions ror Pianorortes, W. H. Squire, Lon- 
don.—17th November, 1882. 4d. 

obtain a very quick return of the 

or jack, and also to otherwise improve the 
construction of the parts known as the action. 
5470. Bepstzaps anp 


of brass 
part refers to improvements in bottoms of bed- 
steads ; the relates to improvements in the 
nm of the castors. 
5471. Bieacuine, Morpaytina, Corton, 
J. C. Mewburn, London. No: 1882.—(4 
Bozzi, Paris.)—(Not proceeded 


2d. 

for the purpose of thsathing conten: 

-amm: purpose an 

in effecting the bleaching when the is in the 

fleece, that is to say before it is carded. 

5472. Mawuracrure or Pavements on SvuRFACE 
Coverines, Froor Ciorus, Coverines, &&., 
8. Hawksworth, Scarborough.—l7th November, "1882. 


marbled a is given to the fabrics, 
toarbling not a mere surface colourin — 
extending throu through ha dh thickness of the solid 
compoun 

T. Williams, 17th 1882,— 


(Not with.) 
The ding weight aayeten properly adjusted to 
the so acted 


Taylor, Ripon. 


to that class of printing machines 
t AD. the the 
means for 

per over the guiding or surfaces or 
ers, by which the paper burned or twisted in the 
An additional web or webs or 


the tape or tapes, w carry the paper round the 


leys are used to a e the tapes, so as ve 
the them the same motion aa if 


invention further relates to the framework of the 
e necessary motion to formes 
by a rack driven by pini: 

This relates to fitting an a 
trees or ca san oe parts of looms, to prevent the 
shuttles when wor ing flying out of the race and flying 

across to other weavers attending other looms. 


ite in the usual am 
Seen Geom set secured at top by a longitudinal 
beam, and at bottom in a rebate the 


inside 
the second hai to the coaming to form a water- 
course to carry off water from the second hatches, and 


MS 


dicial effect on each other by a 
bar instead of to the sounding board, an 
@ separate conn each fork and the 


soumting board of the moment that such fork is 
struck, 


acted upon by beaters, scales to weigh 
delivered rand apres provided to press 
the tea into the same space as it originally occupied. 


5404. InpicaTinc AND RecornDING THE AMOUNTS OF 

Receivep on in SHops, &&., 8. H. 

and J. C. Boswell, Norwich.—18th November, 1882.— 

a t on levers carrying t; hich 

act on levers ypes, 

are caused to bear upon a trav velling band or web, and 

so register amounts received, while an indicating card 
is exposed to the view of the ‘purchaser. 

5407. Saccrrs, J. H. Johnson, London.—18th Novem- 
ber, 1882.—(4A communication from J. F. Bapterosses, 
France ) 6d. 

This relates to means for ware 
the ray bes in which they are 

ding rary — of support, which pawn 

the arranged in position at the proper 

distances apart with facility and ities 
supports consist essentially of a frame on ee 

bars for temporarily supporting the or pe 

articles at their upper edges swiv 

spacing or adjusting the same at their lower edges. 

54908 Treatment or Dorr Coat, J. Jameson, New- 

—18th November, 


ducts of combustion. The air is passed through the 
fuel of a close furnace, and the gases generated in or 
pass’ through such furnace are forced through the 
material to be operated upon, and also contained in a 
close receptacle, or it may be caused to through it 
by suction, whereby the volatile and condensible 
matters of the material operated upon are extrac’ 
from it, and may be recovered by condensation. 
5409. Raitway W. B. Pedley, Old Bromley. 
—18th November, 1 
This relates to age by sone form of iron or steel 
sleepers. 
5502. Prorortionat Repucina Vatves, A. W. 
—20th November, 1882.—(Not pro- 


meas abject te is to i such valves suitable for very 
high as well as moderate pressures. In one form two 
areas of which are in the required ratio to 


while the outlet for the fluid of reduced pressure is at 
the opposite end of the larger cylinder. There is a 
passage between the cylinders, and it communicates 
= the smaller cylinder by small holes which the 
mall piston uncovers in succession. 
5608. Oxstarsinc Motive Powsr, L. L’ Hollier and @. 
Asher, Birmingham.—20th November, 1882. 4d. 
This consists essentially of a spherical piece with a 
worm formed round it and engaging with a wheel to 
be driven, such pat a being mounted freely on a shaft 
driven by a suitable handle, and on which it has a 
t vertical movement, so as to bring it in contact 
with rollers a the shaft both above and 
below such spherical piece. 


5511. Manuracrure or APPLIANCES For Savino 
at Ska, &c., F. Wolff, Copenhagen.—20th November, 
1882.—(4 from A. L. Klixbdill, 

This consists in combining with the article to be 
rendered buoyant inflated gut, cleansed, 


5484. Awri-routine anp C TION 


of the combination of 


5485. Transit Instruments, J. L. Clark, Westminster, 
This relates, Firet’ to a plan by which the spirit level 
re a y which thes ve) 
on the declination circle may be dis; with, and 
consists in the use of an aabetanioene attached to the 
vernier circle or a ——e arm of a transit instru- 
ment rests against a fixed stop on some part of the 
frame of the pn i Ay and serves to make the zero 
int ; Secondly, in connecting a transit 
its pin by a spring under the allo ree play 
to levelling screws and avoiding distortion o: is frame 
by undue strain ; Thirdly, the method of adjusting 
for collination by supportin rd the tube of the telesco, 
ing screws for varying its 


j 


the cross wires ; ee lamp 
for carrying a lam) 
6407. you, Wane 
la a — No- 
vember, 1882. 


jag we and another needle rises in the next dent, 

the la‘ 

screw shaft. 

5488. Apmuivisterinc Insecrion on Dovucnes, 7. @. F. 
Dolby, Dulwich.—18th November, 1882.—(Not pro- 
ceeded with.) 

This consists in connecting the force pipe of an 
enema with a vessel containing the liq to be 
injected, and which has an outlet Ripe as 
with the lower part, so that air is pumped into the 
vessel and forces the liquid in a continuous iam 
through the outlet pipe. 

5489. Screw anp Nors, &, 7. Hancock, 
November, 1882.—(Not pro- 


ceeded with.) 

The object is to prevent the single nut on the end 
of a screw bolt from working loose, and it consists in 
forming a conical recess in the under side of the nut, 
and providing a split washer with one edge inclined 

upwards. 
PACKING OR CAULKING Jomnts, &c., 
lewbury, 1882,— 


{int ) 2d. 
of soft wire, such d spirally 


d by cases secured within 
The article to which it is = 
6512. Wire, 0. W. Malet, 
November, 1 


56518. Process or Dyeina Cotron-wooL, &., W. £. 
Gedge, London.—20th November, 1882.—(4 communi- 
Srom P. T. Richard, Paris.)-—(Not proceeded 


in the apetication to the 

— in indigo or vat blue of a process of biting 
the colour by furnishing the whole mace of 

pore Tey with an oxidising substance, which imme- 
diately causes the deposit of the indigo blue without 

preliminary aeration. 

5514. Cast Toses or Sitver, 
Bronze, &c., T. Morgan, London.—20th November, 
patty communication from B. I. Levasseur, 


yo and consists essentially in the use of a 
pas poe mould with a longitudinal slot or cas 

ne fixed or rigid core or 
Leite determines the inner dimensions of the tube. 
5515. Erasine INK, OR OTHER 
Wolff, Battersea. 20th November, 1882. 
consists in the construction of a Ganareiae 
for the erasing material, so that when not in use the 
latter may be folded within the case and thereby kept 


56521. Macuines, W. H. Beck, London.—2\st 
unication from A. 


ing lever, whereby the uniform 

traction and mers geo of the th is effected, and 

the thread prevented from breaking whatever work 
the machine may be operating upon. 

5523. Treatment or So.urions or MeTALLic Sats 
FOR THE RemovaL oF ImpuRITIES = 
From, C. D. Abel, London.—2ist Ni b 
(4 communication from F. C. Glaser, 


This consists in adding to solutions of metallic salts 
certain antimony compounds or stannic acid, the 
latter being reg d by , and thus 
jlable for ted operations. 
5525. Apparatus FOR THE MANUFACTURE OF SuGAR 
Lops, Pieces, on Biocks, H. H. Lake, London, 
—2lst November, 1882.—(4 communication from La 
Société Lebaudy "Freres, Paris.) 6d. 
This relates to improvements on Dogg No. 1055, 
A.D. 1882, and consists, First, in fitting the tables 
described in in said patent with movable tions, 


and extraction of the plates, and of the pieces of sugar 
with facility; Thi: in the evacuation of syrup 
a from the pieces of sugar by apertures formed 
transversely in each frame below the wire gauze or 
perforated in the lower the 
the juxtaposition of such 1 aperture when the frames are 


round the spigot end of tented with 
the coils to A nas cord, or the like, with as 
much eels A special caulking tool is 


6401. Apparatus FoR THE MANUFACTURE OF Boots, 
J. — New Wandsworth.—18th November, 1882. 


curved on its upper side to 
wult the ahape ‘of th the boot, and on which the piece of 
leather is A wheel is mounted between the 
“= stands, and ah on its face various forms arranged 
wheel can be turned by toothed wheels, 
a andacrank. A smiall hand-wheel causes 
the wheel with the forms and the cross beam to come 
more or less together. 
5493. or Mrxov B. Brith. 
—18th November, 1882. 
A rovolvo oa to mix the 


tea therein, rods 
mixing. then falls into chests, which are 


gutters open on two 
opposite sides and ‘comasunionting with a vacuum 
apparatus. 
5527. | EMPLOYED IN CONNECTION WITH 
Tramcars, &c., B. Dyson, near 
emplo or su’ 
necting and it with the Suivine wheels 
of the carriage. 
5530. Tents, &c., ror MILITARY AND OTHER PurR- 
poses, H. BE. Newton, London.—2\st November, 1882. 
—(A communication from J. G. C. van Dicker, Copen- 


This consists in the use of wooden or iron frames 


the required size, when covered with felt 
substance firmly nailed to the frame. 
5531. Inrratine Leatuer Fasrics, &., 
A , Germany.—2lst November, 1882. 4d. 
consists, First, in the use of drying 
thickened by the action of chlorine in ad with 


other substances to form a facing material; 

the use of vaseline in combination with and 

other ingredients to form a ane mate’ 

applying a waterproof backing to the fabric ; and 
a mould or negative by apply: 


rs ue 8 solution of a salt of co “4 
lycerine added to from 5 to7 parts liquid 


5554. DisrRrsutixc SreaM OR OTHER FLUID UNDER 
Pressore in Moron J. W. J and 
orwich.—2ist November, 1882.— 


ting 
rfc communicates by a passage with a ina 


It is sentially it in the form of two segments of a — 
radiating from opposite sides of a central trunk. 
segment presents a surface which alternately ras 


and uncovers the port of the cylinder passage, 
ust out 


5586. Meruop ayp APPARATUS FOR PurRIFyYING, &., 
Town Sewace, P. Jensen, London.—2\st November, 
1882.—(4 communication from H. Betche, P 
burg, and Zeppernick and Hartz, Berlin.) 6d 

or the purpose of separating liqu: 

while the latter are continuously removed. 


ted | 558'7. Apparatus ror Drvina Grats, W. R. 
218i ‘A commuai- 


casing, each cylinder having a spout cap provided with 
a dampered ventilating fiue or pipe, blast ; Pipes, and 
mechanism for rotating the cylinders, located outside 
the housing or casing. 
—2lst November, 1882.—( from 
U. A. Chanveau and P. C. A. 6d. 
This consists of a wheel having the body suepended 
within the ring or rim by of springs, 
in a circular d and a the body 
APPARATUS FOR Measurinc Liquips, &c., 


H. Lake, London.-2ist November, 1882. 
a communication from P. J. Carmien, Paris) 
The a tus consists of a paddle receiving an 


‘Bdwards, London.--21st November, 1882.—(A 


communication from C. Laburthe, Laude, 
France.)\—(Not proceeded wi 
relates to wheeled or locomotives 


running upon ordinary roads or mayne eve and it 

has for its a novel constru such 

carriages an’ them by means of h 

power. 

5542. Comsixep anp Wasustanp, F. Wirth, 
Frankfort.—2\st November, 1882.—(A communica- 
tion f. om F. Miller, Stuttgart.)—(Not proceeded with.) 


This relates to the construction of a combined self- 
closing urinal and washstand. 


5544. TRAVELLING FOR FURNACES, @. 
Ashworth, —22nd Ne 1882.—(Not 


proceeded with 

This relates vements patent No. 1470, 
A.D. 1882, in rhich a gra ite was su by 
two bearers formed with side gratings, and it — 
in forming the jatter bearers. so 


to be capable of © readily i 
tion alec’ relates aly replace, The in the 
travelling grate. 
5545. Uritisinc Bye Propucts or THE aND 
PorasH J. Mactear, Glasgow. 
This relates to the bination processes 
com 
utilising al 


res' 8 ure! y 

in the presence of water or a solution chloride of 
calcium, in order to separate the sulphur. 


554'7. Movaste Support WITH 


Sprine Tarer Stanps, Con- 


aris.—22nd November, 
The movable support, bracket or branch, with 
toothed sector or rack, of a parallelogram, 
jointed at one oa to a pivotting axis, and at the other 
toa e or slide on the said sup) bracket, or 
bran A spring click ent engages in the 
teeth of the rack or sector, and fixes the support or 


5548. Improvinc THE APPEARANCE OF INFERIOR 
UALITIES OF DiAMONDS, RUBIES, AND OTHER 
RECcIOUS Stoves, J. C. 

November, communication from G. H. 


Paris. 

As applied to diamonds, for example, the invention 
consists in adding to this stone the necessary — 
plementary colour to uce the white colour, the 
ny See in the form of an enamel 
glaze 


5549. HANDLE FOR SAUCEPANS, ae B. Baldwin, 
—22nd Ni , 1882. 


The handle is provided with'a bead at tine end. 
5558. Governors ror Steam Enornes, W. M. Mus- 
on November, 1882. proceeded 
Bb ge the governor spindle below the governor 
which porn a way the speed is too or 
too low, such pulley being fixed on a screw 
through one end of a vibrating lever conn to the 
balance weight on the ordinary governor, so as to move 
such weight nearer to or further from the fulcrum of 
the balance lever. 
5554. Manuracrore or CoLourina Matrers FROM 
Coat Tar Propvcts, C. Lowe, Reddish. — 22nd 
object is to and improved 
6 objec manu y new 
processes basic and conj red ccleunteg 
matters designated under the names of roso-phenoline 
and acid from the product 
—- wn under the names of aurin or yellow 


AND oF Borer 
anp BoILer &c., G. W. Dyson, 
Bolton.—22nd November, 1882. 6d. 

or helical coil of or 
bar iron or steel, 


united by a 
or helical expansion’ joint plate, id joint ‘Plas 
having an external curved projection or an internal 
curved projection, or both an een and an internal 
curved projection, or united by a joint plate of similar 
or equivalent construction. Other improvements are 
described 
5557. Macuinery TRIMMING AND BURNISHING 
AND or Boots aND &e., J. 
ts, Bagnal.—22nd November, 1882. 


engine, each end of the 


The inventor claims, Fiiet, the employment in a a 
spinning mule of a parallel barrel or scroll. Secondly, (ict preceeded with.) $a. 
the method whereby the delivery rollers are allowed to ‘ 
1882.—(Not proceeded with). 2d. 
A box is formed in the win 2 
closed by a lock and key. Through the side of the =¢ 
box towards the window a screw bolt works so as to 
engage with one of a series of recesses formed in the ‘ 
edges of the sliding sashes, whereby the window can q 
be secured in any desired position. 
This consists in passing through the duff coal or aK 
other material highly heated and burned air and pro- , 
is fitted to turn upon centres below the whirl or sleeve “ 
and when turned a cross-bar comes into position 
fine of railway el tpereon, and 
| 
jaws. 
; x p each other, are connected and work in cylinders, to 
} one end of the smaller of which the fluid is admitted, 
alférnating movement In closed cylindrical casil 
“ay by the introduction into the said casing of a liquid ) 
; under pressure through the lower part of a distributing | 
& cock, whilst the liquid in the cylinder is expelled by f 
. the movement of the paddle, and escapes from the 7 
anterior part of the said cock or other distributing h 
device, the reversing of the —— cock or the 
like being effected by toothed sectors with lever and 
Lid ng ferks, and consists in preventing the forks having counterpoise and a pointer with stops. - 
5540 
ZB. 
For Suips’ Bottoms, &., J. and T. Kirkaldy, Lon- 
bination of the following elements :—A superheating composition consists 
furnace, a su Pe ag ge or still _with its con- | shellac, grease, and metallic oxides. Malet, New Zealand.) 4d. 
Stars or spurs are secured to a single wire by flatten- 
ing the wire upon each side of same. 
Castors ror saMé, B. and S. I. Whitjiel 
Birmingham.—17th November, 1882. 6d. 
The First part refers to an improvement in the ‘ 
a screwed diaphragm ; Fifthly, the use of a perforated 
hin; dia) with a central aperture for illumi- 
re: apparatus for drawing threads or en: 
through the reed before placing them in a loom, and A 
of So support the the reel, 
the latter being Gg oe that the ends of the | ‘Clean 
warp rest thereon. Under the reed is a shaft carryin; 
three hooks for pulling the ends through the dents | 
ing on a feather on the it, w is caused to 
id. revolve by a ratchet wheel and pawl operated by lever | _ This consists in a modification of the thread-draw- 
and le. By means of a tlenquior tappit on its 
end this shaft communicates an intermittent motion 
to a screw shaft below on which is a boss terminating 2 
in a fork or clutch. At each motion of the treadle the 
upper shaft moves one-third of a revolution, and as the 
hooks project above the reed an end is placed in 
contact therewith and drawn through on the nex y 
re 
u 
paper. 
‘ 
d 
be! 
also zoidal section, to allow of the loosening of the mass 
into longitudinal sections, having internal rollers, so ae 
that the parts can slide lengthwise upon one another, \ 
and such turners are rotated in connection with cams, 
so that the roller surface partakes of the suction of the 
ta web, or r, with which it is in contact. 
GeSCr1Ded 
This relates to apparatus for the uppers of 
boots, and consists essentially of w) 
hagen.) _6d. 
connected ether in pairs by hinges and any 
number of ae being used together to make a tent of : 
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horizontal parallel shafts, ich is fitted at i hile discharging der face of valve Bis the f the lo ter , ore 
with bya screwed ag end of the waive F, the former By SELEOTED AMERIOAN PATENTS, 


rotary 
other with burnishing tool-holders. To the cutter 
shaft is given a rotary motion by a band and pulley, 
and to the burnisher shaft a reciprocating axial 
motion, which motion is im ereto from an 
excentric or its equivalent on the cutter shaft. 


5559. Orpnance, J. Vavasseur, Southwark.—22nd 
November, 1882. 6d. 

. This consists partly in cutting a coarse screw groove 
on the exterior of the inner piece or tube at the part 
where it is desired to couple it to the outer piece, and 
to cut an exactly corresponding groove in the bore of 
the outer piece, so that when the two pieces are shrunk 
or fitted together there will remain a spirally-formed 
recess, by preference square or rectangular in section, 
into which is passed a spirally-formed bar of steel or 
other metal of corresponding section to fit as closely as 
possible into the space thus left for it. 


5560. Curmye Paper, W. C. Kritch and J. Garland, 
Leeds.—22nd November, 1882.—(Not proceeded with.) 
2d. 


This relates to machines in which a knife is caused 
to descend both diagonally and horizontally upon the 
paper, and consists in improved means of actuating 
the knife, verifying the position of the paper pre- 
viously to being cut, and actuating a presser beam for 
holding the paper during cutting. 

5561. Covruine Apparatus ror Rartway Wacows, 
&ec., A. Mildred, Middlesbrough-on-Tees.—22nd 
November, 1882. 6d. 

In conjunction with a device called a loop for 
—e supporting, and guiding the coupling link. is 

ed an arrangement of apparatus whereby the 
raid loop can be moved radially upward or downw: 
and also laterally, these movements being effected by 
operating a single lever or handle at either sitle of the 
vehicle. The loop and its operating gear are 

by links capable of radial movement in vertical planes, 

to enable the —_ gal and gear to be moved towards 

an adjoining vehi 

5562. Lamps anp THEIR Burners, H. Salsbury, Lon- 
don.—22nd November, 1882. 6d. 

This relates, First, to the oil well and its burner or 
wick-holder ; Secondly, t to the means of g the 
star wheels: Thirdly, to the means of fitting the re- 


APPLIANCES THE PROPULSION oF Row 
J. Walworth.—22nd November, 


This relates to a method and appliances to be fitted 
to the gunwales of row boats to enable them to be pro- 
pelled either forward or backward, or to hold the boat 
at any given position at the desire of the person or 
persons occupying the boat. 

5565. Preparation or Exrracts or Mrat, F. &. 
Barf, Kilburn, and A. P. Wire, Leytonstone.—22nd 
lovember, 1882. 4d. 


This consists in mincing or dividing the meat, and 
adding thereto water and agitating the mass or magma 
at a temperature of about 140 deg. Fah, and afterwards 
straining and sing for the solid from 
the fluid part, and subsequently removing the fibrine 
and other solid matter in suspension th 

raising the temperature and thus obtaining a solution 

of flesh or meat albumen free from fat and fibrine. 

5567. Harvestinc Macurnery, A. C. Bamlett, Thirsk. 

reaping 
part tes to mor an 

chines. The draft pole is hinged by a bracket and 

bolt to the frame ; to the same bolt is hinged a bracket 

for carrying the steerage pole and castor wheel, it also 
carries the lifting and regulating levers, and is so 
arranged that thee castor wheel can run closer to the 
uncut crop when mowing and farther from the uncut 
crop when reaping, and the two brackets may be con- 

nected when it is desired to dispense with the steerage 
pole and castor wheel The dd part relates to 
that class of reaper in which the sheaf is delivered 
automatically in the rear of the machine. The Third 
part relates to that class of reaper wherein the sheaf is 
delivered automatically at the side of the machine. 

Other improvements are described. 

5568. Motive Power To Tram-cars, &c., 
W. H. Hindle, -Blackburn.—22nd November, 1882,— 
This relate to appar 4d. 

tes to apparatus for applying the power of a 


journey. 


5569. Manvracture or Rispep Pitz Fasrics, J. R. 
Hutchinson, Bury.—23rd November, 1882. 6d. 
This relates to a system of weaving cotton cords or 
ns. 


55'70. Comwsrrvetion or anp BUCKETS FOR 
Dreperrs, W. R. Kinipple, Greenock.—23rd Novem- 
ber, 1882. 8d. 

This relates to the construction of the links of the 
chains, and also to the construction of the buckets 
with a cellular back. 


APPARATUS FOR PRoTectinc Saips — THE 
Errects or CoLListon, &e., 
and G@. A. Maclaverty, Glasgow.—23rd ber, 
1882. 8d. 

The apparatus to the employment of an iron or steel 
framing. 

5572. Antiseptics, DistNFECTANTS, AND DEODORANTS, 
C. T. Kingzett, Tottenham, and M. Zingler, London. 
—23rd November, 1882. 4d. 

The iriventors claim, First. the triple fluid mixture 
or comporition consisting of a liquid volatile hydro- 
carbon spirit containing a terpene, of the non-volatile 
resin, and of resin oil, the product of the destructive 
distillation of resin ; Secondly, the combination of the 
said triple mixture or com with 
Thirdly, the said triple mixture or composition, either 
with or without camphor, oxidised by treatment with 


r. 


6578. Provons, &c., 8. Pitt, Sutton.—23rd No- 
vember, 1882.(A communication from J. C. White, 
Pennsylvania.) 6d. 

- The drain plough is composed of a beam with a 

vertical longitudinal slot —_ it, two cheeks ex- 

tending down from the two sides of this slot to the 
bottom of the ditchcut. The forward end of the beam 
carries a right and left-hand plough to throw the earth 

to both sides, and the rear end is suspended from a 

pair of wheels. The beam or the two side plates carry 

other ploughs, one behind the other, cutting to diffe- 
rent depths. An endless chain forms an incline, down 
= drain wr may be conveyed and laid in the 

di 

5574. Purses, &., G. Macaulay-Cruikshank, Glas- 
gow.—23rd November, 1882.—(4 communication from 
F. W. Schwarz, Germany. )—(Not proceeded with.) 2d. 

The object is toform purses from one piece of leather 
or other material and without a seam, the purse being 
also furnished with a lock. 


5575. Apparatus ror AND Fosion oF 
Tatiow, C. D. Abel, London.—23rd November, 1882. 
—(A communication from H. Lissagaroy and H. 
Leplau, Paris.) 

This relates to an ee for oes the animal 
fat, and to the process for treating th 
55777. Comprxep Prixtinc on STaMP AND 

Isxrno Pap, &c., G. H. Cooke, Paris.—23rd Novem- 
ber, 1882.—{Not proceeded with.) 2d. 

This relates to a printing or endorsing stamp and 
inking pad combined with a pencil-case or match-box, 
so as to be capable of being carried in the yr 

.—23rd November, 1882. —(Not 
with.) 2d. 

To the breech end of the gun is ada a chamber 
of larger diameter than the gun, and which contains a 
cylindrical breech-block, and is "cut away to allow the 
latter to pass through the side of the chamber. This 


chamber. The block has to contain the shot and 

cartridge, and is brought to the loading position by a 

rack and pinion: 

5578. anp Spoots, L. jun., near 
Huddersjield —28rd 1882. 

This consists in making bobbins and iste of mast 
metal with pegs instead of the usual staples, for 
venting them running round upon the spindle w: vet 
yarn is being wound thereon. 

55'79. Carts on Wacons ror Hoiprnc Drs- 
CHARGING Mup, Betiger, 
November, 1882. —{Not proceeded with.) 2d. 

To the rear axle of a four-wheeled non Be the back 
ends of two parallel bars are fixed, the front ends 
being supported on the fore carriage of the cart. 
Between the axles holes are formed in the bars to 
reeeive pivots at the end of a transverse bar, upon 
which a number of springs are arranged to receive a 

vessel to hold the mud. 


5581. Woop Brock or oTHER PAVEMENTS, 
Hughes, Liverpool.—28rd November, 1882. 

This consists in the form of wood or ether t blocks, 
and a method of securing the same on concrete, brick, 
or stone floors, by simply bedding the same in mortar, 
pitch, or cement, without any other fastening. 


5582 Naves or WHEELS FOR &e., &. 
Andrews, Cardiff.—23rd November, 188 
This relates to the the et 


5587. _ConSTRUCTION OF Rattway B. N. 
24th 


th, ’ 

6d. 
mus co consists in making the rails with butt joints, 
and fixing the switch rails and the frog point, each in 


or on a separate traversing carriage running on slides, 
rollers, wheels, or balls, 80 | that said 


can be caused to t a 
either of the diverging lines in exact iene ‘D the 
main line. 


5588. Keys ror THe Rats or Raitways, 
W. Swan, Middlesbrough, and T. @. Massicks, 
Broughton-in-Furness.—24th November, 1882.—{ Not 
proceeded with.) 2d, 

The keys are iron or steel and are hollow, and shaped 
to fit the rail and chair. 

5589. Sewinc aND OTHER THREAD, &., W. 
Trafford, Stafford.—24th November, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates, First, toa mote of measuring, weigh- 
ing, putting the strands together, and doubling; and, 
Secondly, to a mode of stretching the yarn to regulate 
the twist, measure, and reel it into skeins. 

5500. Meratiic Bepsteaps, Matrresses, Bep Bor- 
Toms aND Botstsrs, 7. Kendrick, Birmingham.—24th 
November, 1882.—{ Not proceeded with.) 2d. 

In bedsteads capable of being converted from a 
French bedstead into a half canopy, so that the cano y 
and drapery may be easily removed or attached, 
—— of the canopy are attached to the head pillars 
by detaching the base and passing over the screw fix- 
ing at an Pos connected to the uprights, after which 
the base is replaced. The upright is continued down 
and its lower end turned in, and forms a clip to steady 
= u = The mattresses and bed bottoms are 

of woven wire attached to the frames by coiled 
springs, and the bolsters are also of woven wire of 
= form. 


55091. Treatinc oF VEGETABLE 
anp AnmmaL Matter, &c., and J. B. Toison, 
—24th November, 6d. 

This relates to a method of disintegrating or effect- 
ing the ee of ne matter from animal 
matter in materials posed of a mixture thereof. 
iaterial is is placed a tank heated by a 

ction with which isa retort 

3 generating hydrochloric or sulphurous acid in a 
gaseous state, which is admitted to the tank, and when 
the process is complete alkaline gas is admitted to 
neutralise the acid gas. 
5502. Cricxer Bat Hanptzs, H. J. Haddan, Kensing- 

ton.—24th November, 1882.—(A communication 

J. Chalmers Brodie, South Australia.) 6d. 

The handle is in one piece, and is made ~— wr 
filled with cork or other light Teo 
hollow may also be formed in the and filled in 
with cork or other light springy material. 

5593. axp Srrixinc Stampep, Impressep, 
AND PLaTEs anp Discs, &c., J. F. Snyth, 
Belfast.—24th November, 1882. 2d. 


d or 

metallic and other plates, and it consists in the use of 
a revolving table or endless apron with cells, into 
which the blanks are , and from which they are 
removed by an arm or op Ng or formed wath 
a sucker to hold up the plate. A horizontal plunger 
bears the matrix and the flank into’a conical 
chamber containing thi 


slow.—24th November, 1882. 
This relates to machines in which the candles are 
ded in tubes contained in a box through which 
cold water flows, and it consists in preventing waste 
of water by confi the moulds in small inner tanks 
or vessels within the box, so that water passing 
through the confined spaces of the inner tank is all 
brought into intimate contact with the moulds and is 
thus all usefully employed in cooling them. 
5596. anp REGULATING THE Ralsinc 
AND LOWERING OF THE Heaps or Lanpaus, &c., S. 
L. Bath.—24th November, 1882. —(Not pro- 
A spring is =i employed to assist the raising of 
— head, and in the present invention the spring is 
rng otk so that it assists in raising the head by act- 
ereon with a pu by of a lever 
po Bsa instead of with a pushin, 
5597. Sree, axp Iron Tuses, S. Gone, Birming- 
ham.—24th November, 1882.—(Not proceeded. with.) 


As ied to the fact of a weldless steel 
tube, the invention consists in taking a circular steel 
disc, pe after heating, bringing it to the form of a 
short hollow cylinder closed at one end by means of a 
mandril and a raising or drawing through die. The 
hollow cylinder is then pierced at its closed end, and 
the piercing expanded by a conical tool, or the end 
Pay be cut off. The short open tube is then elongated 

by drawing or rolling. 
Sroves, Greatrez, Uxbridge. — 24th 


me objects are to t smoke, ise fuel, 
and produce greater heat in open fi replaces, and it 
consists in producing a double dmg te in and through 
the fuel, one being horizontal and the other vertical. 
In addition to the vertical flue, a short back vertical 
flue is formed to and behind the ordinary fiue, 
such flue commencing on a level with the lower bars 
and extending upward to about the height of the 
chimney breast, nate it enters the ordinary flue. At 
the back behind the fuel there is an opening into the 
back flue 
5621.* Apparatus FOR. PREVENTION OF INJURIES, 

AccIDENTs, OR Destruction oF STEAM BoiLers 
FroM PressorE OR DEFICIENCY OF 
Warer, A. J. Smith, Westminster.—27th November, 
1882. 6d. 

The object is to provide a high-pressure sentinel, 
with a low water alarm valve, for steam boilers, and 
placed under lock and key to prevent tampering with 
same. The casing A, which is provided with an alarm 
whistle Z, covers the working parts, and is secured to 
the valve casing, having a transverse diaphragm X, on 


g loaded jug C pring D, 
po we gE. In the 


wards by excessive pressure in the boiler, and the 
latter in the —— direction by the action of wot 
G, brought into play when the water sinks below 


desired level, such weight being as teens owy specifi 


gravity of the water it dis e; but as it | Object glass at that 
ot practicable to employ a substance of ‘the exact raps. hee 
specific gravity of water, the diff ted | TY, 


From the United States’ Patent Office Oficial Gastte. 


279,273. William D. Patterson, San 
Cal. —. March 6th, 1888. 

Claim.—(1) In a the tube A, 
object glass at each end, and a small telesco 
whose collimated line is at right angles with 4 the 
collimated line of said tube, and adapted to permit 
observation in a direct line of the object 
glasses, in combination with a swi mirror . or 
reflector within the tube A in line oie 


in the other end of the tube to reflect the ray of light 
from the swinging mirror to coincide with the direct 
bed. (2) In a tele- 


is at right 
and in line wi 
"the 
silvered reflector or glass B*, = sho 


279.273 


pare ge 1 the direct ray to the eye at the small tele- 
the swinging mirror or reflector B at the other 

end of the tube A, adapted to receive a ray through the 
end, a means for moving or 

g the —— ‘of said reflector to cause its 

th the direct ray at the other end, 


for by a weight I. 
5628. Sream anp Motive Power Enorves, W. 
Edwards, Grantham.—27th Novem- 
A sliding block in a vibrating link, actuated b; 
crank and excentric on the crank shaft, is us . 
employed to actuate the valves for admitting gases or 
fluid to the motor, and the admission is often regu- 
lated by a governor, which shifts = block along the 
link. An excentric is i he 
between the governor and the “liding block, so that 
the tendency to shift the slide, arising from’ an, 
action of the link, may be more effectually controlled 
The slide valve is worked by an oscillating link, and 
its travel controlled by the raising and lowering of the 
block in it, which is effected by the governor acting 
through the medium of an excentric. The slide valve 


[S525] 


B F 


D-- 
rod is “7s rod B with block C 
capable of oan den ike ‘action of the governor 


along the slotted link D. D! is the fulcrum of the link, 
and E the excentric actuating the link. F is the 
governor, and F! its slider, which operates upon ad 
G, and so partly rotates an exis G! mounted in 
stationary . On this axis is an excentric H, 
the strap of which is connected with the ee 4 
lever I, and this is d by th the 
rod Band block C. The movement of As Saaer is 
thus transmitted to block C, the travel of the valve 
accordingly varied, while any ee, of the block 
to shift along the link independently of the governor 
action is controlled by the friction of the excentric, 
and so has but little disturbing influence on the 
governor. 
5'768. Steam Enotnes, C. Ridealgh, Sunderland.—4th 
Tile “relates ultipl lind ingle-acting 
re! to m er 

The aie fixed wi th their cylinders 
in the same plane and their poe ar a plane at right 
angles to their axes. At one end are attached to a 
plate formed with and ng 
with the several cylinders arranged either to act inde- 
pendently as ordinary non-compound engines, or the 
exhaust port of one is made to communicate with the 
slide jacket of another, thus forming a me ae 
engine. Two ports are formed in the plate opposed to 
the end of each cylinder, one being an inlet and the 
other an exhaust port. When all the cylinders exhaust 
directly r or into a condenser, one slide jacket 
or steam chest contains all the slide valves; but where 


ied, tions divide the 
according to the number of cylinders. 
Each slide face is fitted with a distributing | valve 
worked by an excentric on a shaft 

by the crank shaft, which is enclosed in acasing formed 
in one with the cylinders. A is one cylinder, the 
piston of which is connected by rod C with crank 
shaft D enclosed in casing E. 1is the slide jacket, K 
the steam inlet, and L the exhaust port. M is the shaft 
actuated by gearing from the crank shaft, and formed 
with excentrics N, which actuate the slide valves by 
working between parallel faces formed at right anaes 
to the reverse of the slides. The 
by altering the angular position of the shaft 
relation crank shaft. The distribution yi 


may be rotary if 


and a means or reading the inclination of mirror B, 
substantially as herein described. (3) A telemeter 
consisting of the tube A, . having objects glass E E!, the 
small t a, the Bl B2, the half-silv verod 
glass B*, the Teieoar or reflector B, mounted on pivots 
bin the other end of the tube A, and the means for 
inclining and reading the inclination of said mirror, 
ua arran, and opera’ sul 
stantially as herein di 
279,573. Maxprit ror Beypine Tones, Edwin s- 
Leaycraft, Jersey City, N.J.—Filed January 11th, 


Claim.—A mandril for forming or bending metallic 
tubes, composed of radiall: 


respective sections, and upon a central rod or 
wire of such diameter dat tho pulleys, when placed 
thereon, will occup 

would before being cut into sections. 
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CONSUMPTION OF GAS IN BERLIN.—In the re 
1881-82 the four gas works of that city epee 
3,360,000,000 cubic feet of gas, of which 144 
cent. was consumed in public illumination. The 
loss amounted to 8°2 per cent. Schlesian coal is 
almost exclusively employed and yields on an 
average ten thousand cubic feet of gas per ton. 


SouTH KEnsincTon during 
the week en July ae 1883 :—On Monday, 
Tuesday, and Saturday, free from 10 a.m, to 
10 p.m., Museum, 11,257; mercantile marine, 
Indian section, and er collections, 5548. On 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 6 p.m., Museum, 3086; 

mercantile marine, Indian section, and other 
collections, 1499, Total, 21,390. Average of corre- 
— week in former years, 18.882. Total 

m the opening of the Museum, 22,185,272, 
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Object glass, means for moving and reading the 
inclination of said mirror, and a system of reflecto 
c-—-H8 i F | meter, the tube A, having an object glass at each 
i Pii—-D end, and a small telescope whose line of collimation 
be A 
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tector. 
and strung together on wires passing through the 
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the bouy can be turned on a central pivot when at the 
end of its journey and before commencing the return 
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THE INSTITUTION OF MECHANICAL ENGI- 
ENGINEERS.—MEETING AT LIEGE. 

Tue annual excursion of the Institution of Mechanical 
Engineers is made this year, as we have already announced, 
to Liége, a fine town, and the centre of Belgian industry. 
At 7.30 on Monday evening, nearly 200 members of the 
Institution assembled at the Town Hall, Lidge, in the Salle 
des Pas-perdus, where they were received by M. L. 
Trasenster and the members of the Reception Committee. 
M. Trasenster having addressed a few words of welcome 
to the party, they were conducted to the Salle des 
Mariages and presented to the Burgomaster. M. Mottard 
thanked the Institute for having selected Liége as the 
locality for their annual excursion. The president, Mr, 
Westmacott, made an appropriate reply, and asked per- 
mission to read an opening address, which being conceded 
he read an able address in which he complimented Belgian 
engineers on their skill and their taste, and went on to 
indicate at some length the work done and the played 
in the world by the mechanical engineer. The principal text 
on which he dwelt is set forth in the following passage :— 
“ Engineering brings all other sciences into play, Chemical 
or physical discoveries, such as those of Faraday, would be 
of little practical use if engineers were not ready with 
mechanical appliances to 
carry them out, and make 
them commercially suc- 


98.02 NET. 


Belgium has been especially ready to recognise this fact, 
and the institutions she has established for the education 
of the working classes are justly considered a model for the 
rest of Europe.” 

M. Trasenster proposed a vote of thanks to the speaker, 
which was cordially passed. It was seconded by Mr. 
Crampton in a humorous speech, highly applauded, and 
winding up with a wish to see Belgian engineers in| 
England. 

On Tuesday morning the members met in the fine hall 
of the Société d’Emulation. The proceedings began by 
the president, Mr. Westmacott, announcing that the. 
Council of the Institution had elected M. Trasenster | 
honorary member. ; 
versity, and president of the Association of Engineers, by 
whom the members of the Institution have been invited to 


Liége. The announcement was received with cheers. M. | 
Trasenster responded in suitable terms, and after some | y , 
| author referred to the discovery of Daniel Dony, of e. 
| The Government imposed on their lessee, Dony, an obli- 


routine business had been transacted, M. E. de Laveleye 
read his paper “On the History of the Iron and Coal 
Industries in Belgium.” The author made a quite needless 
apology for his English. The paper is so admirably put 
together, and contains so much interesting information 
concerning the doings of our able competitors, that we 
commence its publication in full this week. No discussion 
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cessful in the way best 
suited to each. One of 
the latest instances of this, 
perhaps, is the application 
of electricity to the light- 
ing and working of mines, 
The result of this is a 
continual race, as it were, 
between the engineers of 
the same country, and also 
between the engineers of 
different countries, in the 
invention of new and the 
improvement of existin 

appliances. The keen an 

continued attention thus 
bestowed upon the work to 
be done, and the means of 
doing it, has led engineers 
in general to speed 
of production as one of 
the first elements of suc- 
cess, There is indeed a 
proverb, ‘ more haste less 
speed,’ but this, though 
true of human ur, 
which ceases to be accu- 
rate when forced beyond 
a certain rate, does not 
hold good of mechanical 
processes, Generally it 
may be said that 
of working not only re- 
duces cost, but improves 
the result, and also confers 
great benefits from the 
way in which it brin 

out and perfects the high- 
est qualities of the engi- 
neer. To be able to doa 
thing leisurelyand quietly, 
simply requires the rudest 
materials and the rudest 
wormanship ; but if work 
is to be done quickly, or 
the appliances made to 
move quickly, the case 
alters, Mechanical energy 
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M. Trasenster is Rector of the Uni- | | 
| Montagne, or Altenberg. In 1454 the working of this 


| admitted that here was the seat of the first working of cala- 


mine—carbonate of zinc ; it is at least certain that at a very 
distant epoch this mineral was mined there, but the actual 
date when the working was has not. hitherto been 
exactly determined. cient documents relate that cala- 
mine was raised in the neighbourhood of Moresnet at the 


| beginning of the seventh century. Under the date of 


July 5th, 1435, mention is made of the concession of a 
zine mine accorded by the Duke of Limbourg. In arecord 
of 1439, a notice occurs of the calamine mountain “ which 
the men of Aix were accustomed to work.” This working, 
at that time abandoned, must have dated from a very dis- 
tant period. From this circumstance the calamine bed 
where it existed received afterwards the name of Vieille 


mine was recommenced, according to a concession made by 
Philippe le Bon to the Sieur Arnold Van Zevel. 
After further recounting the history of the metal, the 


gation to make “such experiments as might judged 
useful, in order, by the aid of suitable furnaces, to reduce 
calamine to a metallic state.” Dony accepted these condi- 
tions, and set resolutely to work. The task was a difficult 
one. It required long effort, great expense, and numerous 
attempts; but the original 
and persevering genius of 
Dony overcame all difficul- 
ties. On the 7th Decem- 


ber, 1809, he demanded a 
patent for fifteen years, 
“for the construction of a 


furnace suitable to extract 
zine from ine, 
for the processes employed 


increases as the square of 
the speed ; and so it may 
be said that the mental 
energy and skill required 
to carry on work increase 
also at something like the 

uare of the speed with 
which that work isdone.” The president went on to remark 
that he might be pardoned if he reviewed with some 
degreeof pride the position now attained by the engineer. 
“ For if the inventive skill of the engineer had not provided 
those appliances on which all trades &€ dependent for cheap 
and rapid production, what, may I ask, would have been 
the result of the great increase in population which has 
taken place in recent times? The nations of Europe 
would be like the hordes of barbarians in the early ages 
of Christianity, who were compelled to overrun neigh- 
bouring countries with fire and sword, in order to 
provide an outlet for their own population. But 
the advances of commerce and industry, consequent upon 
the invention of mehanical processes and appliances, have 
enabled nations both to find work for their population at 
home, and to send their children cheaply and readily to 
unoccupied countries, where they are at once able to utilise 
and to subsist upon the boundless resources which those 
countries contain, A great debt is therefore due to the 
engineer. It may well be questioned whether the world 
does not owe more to George Stephenson as the founder of 
the modern system of @ealy transport than to any of the 
great public men she has produced. Nor is the advantage 
one which relates to money only; it is a question of peace 
and prosperity, for the more people are occupied in ul 
industries, the less risk there is that they will be inclined 
to engage in devastating wars. 

“There are other advantages following in the train of 
that immense extension of engineering progress which has 
taken place all over the world. Among these may be 
mentioned the eg given thereby to education. 
Whilst the mere tilling of the land can be followed out 
ue man totally devoid of education, this becomes im 
sible if he has to exercise arts requiring skilful training. 


THE VIENNA ELECTRICAL EXHIBITION—PLAN OF BUILDING. 


followed, but a cordial vote of thanks was passed to M. 
Lavaleye. A paper was then read by M. St. Paul De 
Singay, of Chénée, “On the Manufacture of Zine in 
— We can only give an abstract here. The 
author began by saying that at the epoch of the 
Roman invasion the Belgians were already distinguished 
for their skill in the working of metals. Under 
the reign of Charle e they understood their ar- 
tistic treatment; and by the tenth century they had 
acquired great skill in the casting and chasing of 
goldsmith’s work, as isshown by the numerous and remark- 
able specimens preserved to this day. There is therefore 
nothing astonishing in their havin n the first nation of 
Western Europe to understand and practise the manufac- 
ture of zinc, 

The continual communication which, from a very remote 
epoch, they kept up with the East by way of Germany, 
introduced into their country a new metal of a fine yellow 
colour, and having the qualities of copper. This metal the 
Greeks distinguished by the name of Orichaleum; it had 
been produced from a remote period in Asia Minor, and in 
the Isles of the Archipelago. The Belgians soon learned 
that it was made by alloying copper with a mys- 
terious substance contained in calamine rock. This 
rock was probably known throughout a large part 
of Belgium, because both in the strata of the 
Devonian formation and in those of the carboniferous 
era it formed numerous superficial deposits near the banks 
of the Meuse between Givet and Liége. Again, ina corner 
of the Duchy of Limbourg, not far from the Liége district 
and from the frontiers of Germany, there existed a bed of 
this mineral having an exceptional richness and extent. 
This great bed »was subsequently named, from the terri- 


in this operation.” This 
was accorded to 

im by Imperial decree 
on the 19th January, 1810. 
The Liége method of re- 
ducing zinc ores was now 
discovered, and Dony had 
given his country a new 
industry which was des- 
tined to have a vast deve- 
lopment. The small esta- 
blishment which he had 
founded at Liége in the 
Faubourg St. Léonard, in 
order to carry out his re- 
searches, became the first 
zinc works of Belgium. 
The second furnace was 
started on the 28th Janu- 
ary, 1810. 

The discovery of Dony 
had cost the inventor con- 
siderable sums required 
for his experiments. He 
was recompensed by the 
protection of the authori- 
ties and by the praises of 
scientific men; but this 
was not sufficient to re- 
store his broken fortunes. 
Metallic zinc was at that 
time applied to very few 


NESE 


p Dony hoped to 
find a market ate 
metal with the brass- 


founders, but these, influ- 
enced by routine, preferred 
to treat their copper by 
means of calamine, as their 
fathers had done before 
them. This im- 
posed upon Dony further 
efforts, and a second task 
still more arduous than 
the first. After havi 

discovered the meth 

of producing zinc on an 
industrial scale, it was 
now become necessary to find applications for it, and 
to promote its use. In one word, the newly-obtained 
metal had to find its place in the ranks of ordi- 

and nece materials. 

Indefatigable as ever, Dony set resolutely to work, but 
the effort was beyond his power. He associated with 
himself for some time the Sieur Chaulet; but in 1818, 
completely ruined and worn out by his labours, he definitely 
resigned in favour of Dominique Mosselman. The latter 
gave astrong impulse to the zinc trade, but despite his 
great powers and rare energy he did not succeed any more 
than Dony in bringing to completion the work which he 
had undertaken. In 1837 his sons took up the task, and 
formed with their father the Société de la Vieille 
Montagne. The resources of the new company were 
considerable; in the first place it the 
calamine concession whose name it bore, and com- 
prehending the whole Moresnet district. Next, it 

two foundries in actual work—that of St. 
Léonard, which was now considerably enlarged, and 
another recently erected near to the mines on neutral 
territory. A third zinc works then in course of construc- 
tion at Angleur, on the left bank of the Ourthe, also 
belonged to them. 

In 1837 the two first of these foundries produced together 
1833 tons of zinc; the next year the Angleur works con- 
tributed to the production, which rose to 2540 tons. 
»Thanks to the creation of new markets, the make of zinc 
then received a | development; new furnaces were 
built, and the ran, of the three works of Vieille- 
Montagne advanced rapidly from year to year. 

By the annexation of several competing works the 
Vieille-Montagne Company has seen its production increase 


AS: 
SS 
ON 


tory containing it, the Moresnet Bed. It is generally 


from year to year, until in 1882 it reached a total of 
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Juty 27, 1883. THE ENGINEER. 63 
THE SERAING STEEL WORKS OF MESSRS. COCKERILL AND CO. is seen the suspension beige thrown 
; across the river by the company a few years ago, A 

little to the left of the further extremity of the bridge is 

the old Abbey of Seraing, that now serves as the parish oa 

church, Then, in the same direction, comes the chateau eo 

of the Bishop Princes of Liége, bought in 1817 by John 3 
Cockerill, and which now does duty for the offices, as well 


as for the residence of the general manager, M. E. Sadoine, 
still more to the lett Behind = 
Ateau an ens come, in turn, the ironworks, Se 
OCOOOD0N0O0O000N0. large and small foundry, the four new circular and the 2 
soaks three old square blast furnaces, and the steel works, Se 


while behind all is the Seraing Station of the Chemin 
de fer du Nord Belge, affording direct communication 
between the works and the principal centres of Europe. 
Quite in the background are seen the surface works of 
the Collard Colliery, the new pit gear and engines of 
which have been carefully designed. 

Returning now to the Meuse, it will be seen that a canal 

. ormer! much more it is at present, but it sti 

serves for the transport of limestone, flux, and native ore. 


MIXING 


= «s 8 @ = stage are the Appold coke oveus, and between these latter 
O stocking rails, &. To the left of the view, and facing the 


‘ WHITWELL STOVES 


O are let for about a shilling a week. _ Behind these maisons <2 
ouvriéres, as they are called, is the Caroline Colliery, andto ~ be 
the right of it in the far background is the workmen’s a 

area of 108 hectares—267 acres, ‘he total motive power 
f supplied by the two hundred and eighty odd engines nearly oe 
equals that of 12,000 horses, the daily consumption of coal om 


value of work turned out amounts to about £1,600,000, 

the capital of the company being fifteen millions of franes, a 

or £600,000. The works are capable of producing yearly £] 

100 locomotives, 70 stationary engines, 1500 machines, : 

10,000 tons of bridge, girder, and boiler work, and 15 steel 
essels, 


or iron steam-v 
The annexed plan of the steel works, shows the 
Pic BED arrangement of the row of boilers fired by the waste 


gases of the four full-sized blast furnaces, with the mixing 
: floor, Whitwell stoves, and three blowing engines between 
~*~ them. The mouths of the blast furnaces are closed by 

= a happy combination of the cup and cone with the central 

gas tube, the joint being made good with a water seal. 

Of the two Bessemer pits, one is on the ordinary system, 

and serves for making special steel, while the other, on the - 

used for rails, The 
ooming an ishing trains, the finishing 

and the rail beds take up the rest of the space. 

There are four large furnaces on the Bicheroux system, 
shown in the annexed views. The length inside is 
ae e a bloom and an ingot ther, while there is a =. 

space of about half a between them and the crown 
of the arch. The principle is the same as that of the 

— — Siemens furnace, but the combustion is not so perfect, and 
therefore the heat not so intense. The gas generators 


HA all : air entering by parallel passages, Some Gjers soaking 
|, ACCUMULATOR during which time only three of these furnaces have been 
O000000 the same good results, to work with only three furnaces, 


The first idea of the direct-acting reversing engine for 
BOILERS rail mill was suggested to M. Greiner, the iron and steel 
manager, by late Mr. of Dowlais, 
~ siti reiner thought of putting up a ttom reversing oer 
engine, to to a shaft With toothed pinion, but 
calculated that the production would not equal that of a 
three-high mill. Mr. Menelaus said that, in such a case, 
FURNACES he would try “something else,” though he did not say 
fe] what, Accordingly M. Greiner cudgelled his brains to 


| 


900900 


GOILERS 


OFFICES 


discover Mr. Menelaus’s meaning, and the result is the 1, 
engine shown in plan and elevation at pages 62 and 70, 3 
, a a a a which is the first of its kind made. The diameter of : 
the cylinders is 1m. (3ft. 3gin.), and the stroke 120m. 
(ft), the separate condenser being always in operation. = 
he engine is fitted with double-beat steam valves, and ai 
‘Gooch’s straight links, carefully balanced. The rail is ‘ 
made from the bloom in thirteen passes, some of the 


BLOOMING 


1 grooves being passed through twice. 
‘ oe It is quite impossible to give here more than a vague mat 
ip and general idea of what the visitors, who were most 
iis received by M. Sadoine, saw. We reproduce 
——— ver the programme placed in the hands of the visitors, 
to give an idea of what they saw, and the programme was 
= : fai ly carried out. 
Arrival by tramway, Seraing Bridge... 11.45 
i the Director-General ... «.. 
8 hotograph: eee 
in ae, or Elswick guns, or those of our own service guns | uae birdseye view which we publish as a supplement is} Mayie Coal Pit (coke ovens). |. ... .. 2. 210 t0 2.25 


en from a hill on: the left side of the Meuse, imme-} Smithy and forges (refectory) 2125 to 2.4 


he new landing stage on the river's bank receives the 
om Spanish ore direct from the companies’ mines brought in 
[ U their own steamers, built at the Hoboken Shipyard, near 
| | Antwerp. The ore is raised by a lift, and run along by 
| | A KL locomotives up a railway winding round the slag heap, seen ie 
. | 1 | ‘ behind, whence it is led by an easy downward gradient to 
) | the furnace mouth. Immediately behind the landing 
exceeding a thousand tons. Thereare 5 collieries in active 
working, 306 coke ovens, 7 blast furnaces, 40 double 
BLAST 4 puddling and welding furnaces, 21 rolling mills, 4 con- 
ea wh FURNACES ‘ S = verters, 18 heating furnaces, and 80 smiths’ fires. The 
Ga: O) (O) (O) number of hands st present employed is 11,000, and the 
amount paid yearly in wages is about £400,000, The | 
| Pic BED i 
—_ 
| —— forma part of the furnace, and the gas meets the heated 
| | 
also to reduce their length 
L 
¢ 
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Boiler works and bridge shop... ... ... 2°45 to 
Three blast furnaces (horizontal blowing engine) 3.00 to 3.15 
Steel Works: 
Four blast furnaces (vertical blowing engines 


Whitwell 3.15 to 3.30 
erican Bessemer fo’ i wing 
ro mills, reversing engines... 
Spring shops, crucibleshops ... ... ... ... 4.00 to 4.10 
Tire rolling mills (hcrizontal and vertical) ... 4.10 to 4.20 
Martin-Siemens steel foundry ... ... ... ... 420 to 4.30 
Foundry (cast iron.and hard brass) ... .. 4.30 to 445 
Ironworks (plate and girder rolling mills) ... 4.45 to 5.00 


During the journe: by tramway we see on the left: 
2. Timber store and steam sawmill 


3. Workmen’s houses ... ... ... 5.00 to 5.15 
4. Caroline Coal Pit (coke ovens)... 
Colard Colliery... ... .. 5.15 to 5.45 


Plateau (iron ores coming by ‘Cockerill’s 
steamers from Spain and Algeria; ore house). 5.45 to 6.00 
Return to the Castle.—On the river side: ore 


hoists; rail and girder depdt ... 6.00 to 6.05 
Arrival at Ligge ... ... ... 6.50 


In the evening the annual dinner of the Institution took 
place, and was a great success. 


INTERNATIONAL ELECTRICAL EXHIBITION 
IN_ VIENNA, 1883. 
No. I. 

Stxce the great Exhibition of 1873, no display of an 
international character has been held in the building in 
the Prater. Shorn of its vast proportions, its picturesque 
gardens, and numerous kiosks and pavilions, nothing 
remains to remind one of the stately edifice but the 
Rotunda and the quadrilateral group of galleries surround- 
ing it, and these have been retained rather on account of 
the expenses of demolition than for any other purpose, as 
hitherto the annual shows of horses, cattle, milling 
machinery, &c., have barely been sufficient to cover the 
expenses of maintenance and rates. 

he Exhibition, however, of electrical appliances to be 
— on the Ist August will, we hope, bear more profit- 
able fruit. A finer building for the purpose could hardly 
be found. The vast proportions of the Rotunda and its 
circular form afford a most favourable opportunity for a 
luminous display ; and judging from the programme of the 
committee, every point of vantage has been seized to 
enhance the effect. To form some idea we append a plan 
of the building, with a general description of the installa- 
re and a few dimensions of the main space to be 


The diameter of the Rotunda between the walls is 425ft.; 
its height to the lantern 215ft. The area of the floor is 
42,500 square feet, and the cubic space 1,310,000 cubic 
feet. The proposed method of illumination is as follows :— 
The lantern at a height of 215ft. will be illuminated by an 
are lamp of 25,000-candle power with deflected rays. The 
upper gallery, about 160ft. above the fioor, will bear a 
wreath of 28 arc lamps requiring a current of from 25 to 
30 ampéres. The lower gallery at a height of about S0ft. 
will carry 112 arc lamps of less brilliancy requiring a cur- 
rent of 10 ampéres. The arches on which the Rotunda is 
supported will be lighted by 56 arc lamps, and 36 arc lam 
will be grouped in the centre of the building. Thus, the 
Rotunda will be illuminated by about 233 arc lamps with, 
in round figures, 250,000-candle power. 

About 450 are and 3000 incandescent lamps will be 
required for the remainder of the Exhibition, offices, &c. 
&c. The south approach will be illuminated with incan- 
descent lamps only, and the space in front of the north 

by an are lamp on a high mast. The space under 
the Rotunda itself, as will be seen from the plan, is devoted 
entirely to scientific instruments, telegraphic apparatus, 
telephone stations, electro-therapeutical appliances, and 
machines, not in motion, classified according to their art 
and nationality. The east wing of the northern gallery 
will be filled with pictures, stationery, &c., and partly fitted 
up as — to ve my rs the effect of the electric light on 
objects of art, and for the purpose of drawing, paintin 
&e. The north wing of gallery Pill 
converted into a series of interiors of dwelling-houses of 
every description, from saloons down to the modest apart- 
ment of a modern citizen’s residence, and will be entirely 
lighted with incandescent lamps supplied from accumu- 
lators, to familiarise the public with this method of pro- 
curing light. The southern wing of the eastern gallery 
will be arranged as a theatre, lecture-room, and hall for 
scientific demonstrations. The theatre will be illuminated 
on alternate days by arc and incandescent lamps, to enable 
a perfect comparison to be made between the two systems 
for this purpose, in regard to effect, cost, and general 
results, The southern wing of the west gallery will be 
fitted up with telephones in connection with different 
places of amusement, and for the reproduction of concerts, 
&c., for the benefit of those frequenting the Exhibition. 
The corner pavilion of the western gallery will be 
arranged as a reading room, where all the literature 
referring directly or indirectly to electricity and its 
appliances will be placed gratis at the disposal of visitors. 

The offices for scientific committees and experiments are 
placed under the southern arcade, as far away as possible 
from any machinery in motion, or otherwise, that might 
affect the sensitive instruments required in conducting 
such experiments as are intended. 

The two adjoining wings of the northern and western 
galleries will be devoted entirely to dynamo-machines in 
motion, of which there will be about 140, varying in power 
from ;'-horse power to 60-horse power. The power 
required to drive these is estimated at 1200-horse power, 
which will be supplied by twenty stationary engines 
erected in the north-west courtyard. These engines are of 
a most varied and interesting description, comprising 
rotary engines, we ee with three and four cylinders, 
eight gas engines of a total of 80-horse power—amongst 
them one of 40-horse power—two hot air engines, and 
divers small hydraulic motors, worked direct from the 


water mains. The steam required will be provided by 
thirteen fixed atid twenty-one portable engine boilers 
standing in the same courtyard as the engines. 

Under the auspices of the Minister of Commerce, every- 
thing is being done in the building to make the Exhibition 
a success, Unfortunately, it is situated so far from town 
that a journey down to it, for those who cannot afford a 
carriage, entails a perfect pilgrimage through the Prater. 
A small railway, to be worked by electricity, is being con- 
structed, but it will have more the character of a toy than 
of a really sufficient means of communication, The tramway 
company offered to lay a track as far as the north portal, and 
obtained the permission of the Imperial Ranger for this 
purpose, but as the municipality have refused to allow 
them to make any extra charge for passengers, the public 
will be debarred from using what would have been the 
only cheap and practicable means of reaching their destina- 
tion. 


LETTERS TO THE EDITOR. 


MARINE BOILERS, 

Srr,—It seems astonishing how little real is made in the 
performance of marine boilers. I have had some considerable 
experience with the old flue boilers first used in the Navy before 
tubes were introduced, and attended a number of experiments and 
testings, especially with one taken from a ship and set up in 
Woolwich kyard in 1841 for experimen’ urposes. The 
arrangements were the same as on board a ship, with the exception 
of appliances for registering results. Every kind of coal thought to 
be suited for the Navy was tested with it; and as I had an 
opportunity of making experiments with a multitubular boiler of the 
modern class many years afterwards, and comparing notes, my 
recollections and observations on boiler performances are extensive, 
and I am surprised to find no advance in water evaporated per 
pound of coal. The only advance is in space occupied and strength, 
to meet the demands for high-pressure steam, now b i 


to be probably the most popularly interesting, and certainly, from 
an engineerin, t of view, one of the most peculiar of 
work in the whole line, namely, Staithes Viaduct, is reached. 
viaduct is 150ft. in height, measuring from the bed of the ‘‘ beck” 
below, and is 264 s long. It is constructed entirely of iron, 
This was one of the weak points of the line; but since the Govern- 
ment inspection, which happened immediately after the Tay Bridge 
catastrophe, singular precautions have been taken in order to test 
a ly and well its capabilities. Most extraordinary, and, we 
are informed, hitherto unapplied bridge tests have been set in 
operation, with a result that General Hutchinson has expressed 
himself well satisfied with the result of the ordeal through which 
theseemingly slenderstructure has poms. Atthe Whitby end of this 
viaduct there is a neat, substantial-looking station. In passing over 
the giddy height which this viaduct spans, the singularly peculiar- 
looking village of Staithes is seen to the best advantage. Fyn 
from its own individuality, this fishing town should be noted as 
having been the scene of some of the earlier successes of 
Captain Cook, the illustrious circeumnavigator. Leaving Staithes. 
level fields, now teeming with verdure and pretty rural 
scenery, meet the eye, and at Hinderwell there is another 
station, this being situate four and three-quarter miles from Loftus, 
From Loftus a long series of cuttings and high embankments are 
traversed until the little village of Kettl is reached. Just 
before arriving at this curious village there is an uninterrupted 
view of the charming bay of Runswick. This bay is certainly the 
most compact on the north-east coast, and at one time the Govern- 
ment had some serious notions of constructing a harbour of refuge 
there. The general beauty of the view is enhanced by the curious 
formation of the village itself, the houses—red tiled or thatched 
roofed for the most rey | literally embedded in the side of 
the precipitous cliffs. After Runswick, in the course of a few 
minutes the train rushes into a sharply curved tunnel, 308 yards in 
length, and on emerging from this a glorious view of the open sea 
and the high cliffs ap oagy itself. The view, however, is short- 
lived ; there is scarcely time to realise the magnificence, the beauty, 
the varied richness of the view, for a plunge—no is more ex- 
—— eT made into the darkness of a tunnel 1651 yards in 
length. This tunnel is the third, and much the in bsp in the 


route, the ient being a peculiar one, namely, 1 in 554, falling 
towards Whitby. When daylight again presents itself, there is a 
continuous view of the romantic coast, variegated with its busy 
shipping, and forming at all times an increasing range of interest on 


universal, The defects of the multitubular system are so consider- 
able that we are a long way off from perfection, and in these days, 
when materials of every description can be obtained, there seems 
no excuse for remaining in a groove. The average temperature in 
some of the best boilers in the Navy is in the furnace 1900 deg.; in 
tubes, 736 deg.; smoke box, 720deg.; infunnel 810deg. This when 
all is clean and new, with best steam coal; on a six hours’ run the 
results would be different when the furnace became foul. The 
temperature gets less in the tubes and higher in the funnel, so that 
a-third of the coal is wasted. This is not creditable in this age of 
ineering skill. W. A. Martin. 
‘ocock-street, Blackfriars-road, London, 8.E. 


ELEPHANT BOILERS, 


Str,—As we have for many years been users of the elephant 
boilers, it may be of interest to your readers, with reference to the 
correspondence in your columns on the subject, to have our ex- 
perience of them. We have three, which have been at work con- 
tinually for fifty, forty, and forty years respectively, and the 
amount of repairs they have oy has been very trifling. They 
are very steady steamers, and we have never had any sort of 
accident with them. We have lately had them insured, and the 
company’s inspector has passed them—even the one that has been 
at work for over fifty years. They were all made by Messrs. J. 
and E. Hall, of Dartford. 

With regard to economy of fuel, we can only compare them with 
Cornish boilers of good construction. In one case we have two 
boilers working side by side. One is a Cornish boiler, with flue 
2ft. 10in. diameter, fitted with seven pockets which lie across half 
the flue, and the other boiler is of the elephant type. Both boilers 
are amply powerful for their work. They are used alternately, 
and the ole consumption is, as nearly as possible, the same in both 


cases, 
We certainl er the elephant type, as we believe it to be 
safer and less ye in repairs, and more durable than other types. 
Gunpowder Works, Picov, WILKS, AND LAURENCE, 


artford, Kent, July 21st. 


WHITBY, REDCAR, AND MIDDLESBROUGH 
UNION RAILWAY. 


TuE work in connection with the construction of the Whitby, 
Redcar, and Middlesbrough Union Railway is now completed, and 
General Hutchinson, one of the i rs of railways appointed b 
the Board of Trade, has made his final examination, The certifi- 
cate of the Board of Trade, formally passing and granting the 
opening of the line for nger and mineral traffic, is daily ex- 
pected. The new line wegen up a district which hitherto has been 
unknown to the general traveller, and it exposes to view one of the 
most lovely and romantic localities in any part of England. The 
line literally runs parallel to the sea shore, and cuts through a 
series of high hills, rugged rocks, and passes over extensive and 
charming glens. All the way an uninterrupted view of the 
magnificent coast scenery is obtained, and this part of the north- 
east coast is probably the most truly beattiful of any to be met 
with. Each spot has some legend attached to it, and no locality 
is free from having associated with it some romantic story or poetic 
allusion. The operations immediately connected with the con- 
struction of this new railway have been attended with many 
failures. The first sod was, with due and proper ceremony, cut in 
the year 1871 by the Dowager Marchioness of Normanby, wko 
was then seventy years of age. She said she would see the line 
completed, and ought to have done, for she lived twelve years after 
that ; but the work which she inaugurated, and in which she took so 
much personal interest, remained unaccomplish Those ‘who 
undertook the consummation of the enterprise had apparently 
under-estimated the difficulties. They met with — peculi 

bstructions, the exceedingly treacherous nature of the ground 
altogeth tting previous calculations. The original work 
came to a sudden stop. All the navvies were discharged, and there 
was for a period of three or four years or more a complete cessation 
of work. Subsequently the completion of the line was undertaken 
by the North-Eastern Railway Company, the work having been 
Pp in the hands of Mr. Waddell. The line itself commences 
at Loftus; from thence it passes through various deep cuttings 
in the rock until Easington is reached. At this point the first 
engineering work occurs, for here it has been found expedient 
to form a tunnel through a deep mass of rock and hard-bound clay, 
the tunnel itself being 900 yards long. The extraordinary work 
which was here met with was not ended, for at the very termina- 
tion of the tunnel a deep cutting had to be encountered, the diffi- 
culty of the undertaking being enormously augmented by the 
exceedingly treacherous nature of the ground, Leaving this sombre 
locality with its necessarily damp and ‘“‘clammy ” associations, 
one is relieved and adequately rewarded with the exceeding con- 
trast which bursts suddenly on the view. The woodlands here- 
about are wild and beautiful. Passing this, a place locally known 
experienced in getting the proper foundations and effecting solidity 
of work. This difficulty, or rather the singular character of the 
ground, may be more readily understood when it is mentioned as a 
fact that at one time, notwithstanding all ordinary precautions 
made, nearly nine acres of land was ‘‘on the move,” drifting sea 
allat onetime. Two miles and a-half from Loftus, what may be said 


great difficulty was also | al 


t of its tant bleness. From this point, too, a good 
view of the historic ruins of Whitby Abbey, standing up clear and 
rae Tega the sky, is obtained. At the pretty seaside village of 
Sandsend another station is built, this point being 12} miles from 
Loftus. In close proximity with this station Ross is another 
tunnel, built on the same principle as the one at Staithes. After 
this, in quick succession, t' more viaducts, namely, at Eastrow, 
Newholm, and Upgang, are passed. The Whitby West Cliff 
Station is then reached, being the last new structure of that kind 
on the line, and being nearly 15 miles from Loftus. From this 
— the line falls rapidly through deep cuttings to _ the main 

ine at Bog Hall Junction. In passing through the last cutting a 
high brick retaining wall is noticed on the left-hand side, This is in- 
tended in future to carry the Scarborough and Whitby Railway, 
now in course of construction. 


ProposeD LIGHTHOUSE ON THE SALTcAR Rook. — A com- 
mittee appointed by the Brethrcn of Trinity House visited 
Redcar on the 24th inst., to inspeet the Saltscar Rock with a view 
to erecting a lighthouse there. A number of shipowners and others 
met the committee and gave evidence in favour of this site being 
chosen. The committee will lay their report before the Elder 
Brethren on their return to London. The Tees a! ports con- 
tribute £20,000 per annum towards the maintenance of lighthouses, 
and as there are no Trinity lights bejween the Whitby High Lights 
and Souter Point, near Sunderland, it is thought a“ reasonable 
to ask that another lighthouse should be erected, and there is great 
need for one on Saltscar. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Alfred J. Allen, chief engi- 
neer, to the Espiegle, vice Lucas ; Adam Shoolbread, chief engi- 
neer, to the Enchantress, temporarily ; Caleb J. North, engineer, 
to the Victor Emanuel, for ongiong Yard, vice Scott; Hugh 
Hawkins, engineer, to the Asia, additional, vice North ; William 
F. Innes, chief engineer, to the Indus, additional, vice Taylor ; and 
Charles H. Pellow, engineer, to the Vernon, for the Bl ound, 
vice Riley; and Thomas 8. Stanlake, engineer, to the Pembroke, 
additional, for the Fo 

Workinc Men’s EXHIBITS AT THE ENGINEERING AND MRTAL 
TRADES EXHIBITION,—JURORS’ REPORT.—A copy of the report of 
the jurors, Mr, Samson Fox and Mr. J. A. Ho om, has reached 
us, and from it we find that they have decided that only those 
models which showed originality of ption and ctical 
utility should be made the subject of the chief awards. The 
jurors are of opinion that great praise is due to several modelists, 

ut they are of opinion that invention and improvement are more 
fruitful than mere excellence of finish of models of well known 
things. They therefore recommend the award of the certificates of 
merit mentioned below. First prize: Wm. Purdy, miner, East- 
, near Nottingham, for his improved safety lamp, pneumatic 
lock, and unlocking apparatus. Second prize: Robert Dawkins, 
shoemaker, 11, Bri — Hoxton, for his improvements in 
shoemaker’s tools. Thir — Barnes, nter, 61, 
Amity-road, West Ham, for his improved double-action door spring ; 
and they also recommend for a fourth prize the improved tuyere 
apparatus of C. F, Hengst, practical mechanician, 80, Elm-street, 
Plumstead. They recommend that the following should receive 

er) 


certificates of merit” for workmanship :—S merit, Richard 
Arkwright, fitter, for his locomotive and ten honourable men- 
tion to T. W. Bishop, boilermaker, model of torpedo boat ; James 
Adams, smith, model of a safe; B. Riches, engineer, model of a 
foot lathe; Samuel Yarrow, engineer, model of a trunk engine; 
Edwin Hackett, —-> maker, model paddle engines; Thos. Wm. 
Taylor, watchmaker, small model engines; Joseph Wayman, gas 
meter maker, working model meter. 

THE InoN AND StKeL INsTITUTE.—The following is the outline 
programme for the ting at Middlesbrough in tember. 


Tuesday 18th.—10.0a.m.: General meeting in Oddfellows’ , for 


uliar | the reading and discussion of Ln gee 1.45 p.m.: Luncheon, on the 


invitation of the local iron t 3.0 p.m.: Excursion by 
train to visit the steel works and blast furnaces of Bolckow 
Vaughan, and Co., at Eston, Wednesday 19th.—10.0a.m.: General 
meeting of members at Oddfellows’ Hall, for reading and discus- 
sion of papers. 1.45 p.m.: Luncheon, on invitation of local iron 
trade. 3.0 p.m.: Visit the works of the Anderston Foundry Com- 
pany, and the blast furnaces and salt works of Messrs. Bell Bros, 
7.0 me Annual dinner of the Institute. The new steel works of 
the North-Eastern Steel Company, and other works in Middles- 
brough and district, will be open for inspection on this and the 
following day from three to five o’clock, on the production of cards 
of membership, or of invitation as visitors. Thursday 20th.— 
cussion 0’ . 1.30 p.m.: Depart for Stockton — 
2.0 p.m.: mel at Stockton, on the invitation of e local iron 
e. 3.0 p.m.: Visit ironworks, &c., in Stockton. 5.0 p.m.: 
Launch at 1 of Stockton shipbuilding works, if ble. 
5.30 p.m. : rt from Stockton for Middlesbrough and Saltburn- 
by-the-Sea. 8.0 p.m.: Féte and display of fireworks in gardens of 
Saltburn Improvement Commissioners. Friday 21st. — Three 
ternative excursions have been arranged for, viz.: (1) Depart 
from Middlesbrough in steamer provided 7 
Commissioners, to visit the river works, (2 ve Middlesbro: 
y special train for Crook, where the new plant of coke ovens, on 
the Simon-Carvés system, will be seen at work at the collieries of 
and Partners, visiting the Darlington Works en 


Messrs. Pease 
route. (8) Visit to the ironstone mines in the Cleveland district. 
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RAILWAY MATTERS, 


directors of the Leicester Tramways Company will, at the 
same meeting on the 2nd inst., recommend a dividend of £10 per 
cent, 


Tue first Sunday’s traffic on the railway from Kiénigswinter up 
the Drachenfels, of which we have previously given some parti- 
culars, was very promising, 833 passengers going up and 648 coming 
down. A Times correspondent mentions that there were, how- 


ever, 2000 pedestrians, 


Tur London and North-Western Railway Company is now 
ing out an improvement which has long been needed at its 
dole in Wolverhampton. It consists in the erection of an 
iron lattice foot bridge ees two platforms, connection 
between which was previously by an underground tunnel alone. 


S1r EpwARD WaArxKIN is still on tunnelling bent. Speaking at 
the meeting of the shareholders of the Manchester, Sheffield, and 
Lincolnshire Railway, on Wednesday, he intimated that his 
directors intended to make certain experiments with a view of 
ascertaining the practicability of btn I a tunnel under the 
Humber at Hull, This scheme, if successful, would get rid of the 
objectionable ferry ement by which the company connect 
their terminus at New Holland with the busy town over the 
estuary. 


We are informed that the accounts of the London, Chatham, 
and Dover Railway for the past half-year have been submitted to 
and approved by the Board, and that, subject to final audit, —- 
show an available balance sufficient to pay a dividend of £1 17s. 6d. 

r cent, on arbitration preference stock for the past half-year. 

amount, added to the dividend of £2 5s. per cent, paid in 

aa of the half-year ending the 31st of December last will 

eadividend of £4 2s, 6d. for the year ending the 30th of June 
last, as against £4 5s, for the previous year. 


Tue Great Eastern Railway Company has just made another 
addition to its cheap continental handbooks. The new one is 
“The Moselle, from the battle-fields to the Rhine: A Hand- 
book to a New Tour arranged by the Great Eastern Railway vid 
Harwich.” It forms the third of a series of illustrated guides, 

ublished at a penny, to some less frequented districts on the 
Bontinent, It is edited by Mr. Percy Lindley, and is prettily and 
more fully illustrated than those which have preceded it. It con- 
tains sufficient historic information to excite interest in the places 
described, and each page has a margin for notes and memoranda. 

GERMAN newspapers state that the Administrative Council of 
the Northern Pacific Company have sent invitations to Germany, 
to the public authorities, corporations, and leading ne pers, to 
send representatives to the opening of the line for public traffic, 
which it is expected will take place about the end of August. The 
Imperial Government of Germany p s sending over some of 
the higher officials connected with railway administration. The 
President of the Reichstag, Herr Von Leventzow, will not be able 
to make the journey, but one of the vice-presidents will cross the 
ocean for the occasion, The principal German newspapers will 
also send special correspondents. It has been arranged that all 
those German gentlemen will sail from Bremen by the steamer 
Elbe on August 15th. From the moment of embarkation till their 
return to Bremen, they will be the guests of the Northern Pacific 
Railway Company. 

On Monday the French Chamber took up the convention with 
the Mediterranean Railway Company. M. de La Porte argued that 
——s was preferable to the conventions, and that with 1500 
millions the railways might still be bought up. M. Richard 
pabemmer | 07 urged a greater reduction of fares as being in the 
interest both of the shareholders and of the public, and said that 
the Belgian and German fares were considerably lower. On this 
— alone the conventions should be rejected. M. Lebaudy, on 

half of the committee, admitted that Belgian and German fares 
were lower, but urged that the French companies had promised 
material reductions. M. Vacher maintained that the less populous 
and agricultural departments would be sacrificed the conven- 
tions, and that strategic lines had been given up. M. Raynal, 
Minister of Public Works, —s that not a single strategic line 
had been abandoned. Of the 12,000 kilometres of the Freycinet 
scheme 2000 had been struck out, but they were simply postponed, 
and some of them would be narrow gauge lines. 


Locomorive makers continue busy, and orders for early delivery 
cannot be placed in any of the factories, but makers still complain 
that prices are insufficient. The standard of cost which determines 
price in competition is, however, that of the best situated or 
managed factories, and some of the leading firms have been making 
fairly good profits. The experiments on the London and North- 
Wessern Railway with engines fitted with high and low-pressure 
cylinders have been sufficiently favourable to encourage further 
trials. In Europe these compound engines are fa Par on the 
Western Railway of France and the Austrian State Railways, and 
it is stated that the system is to be tried on some of the Indian and 
South American lines. In Australia, Messrs. Matheson and 
Grant’s “‘ Report” says, the preference given to colonial-built 
locomotives has not proved very satisfactory, for while little else is 
dore in the hag | than the putting together of parts made in 
England, some 150 engines so produced by colonial contractors 
have cost about 20 per cent, more than they could have been 
imported from England. 


A CORRESPONDENT writes to the Times complaining that there is 
no reliance to be placed on the provision of sleeping cars by the 
Calais-Bale trains. He says: ‘I think it right to warn travellers 
—_ taking ‘ wagon lits’on the new route from Calais to Bale. 

y wife tookaticketfroma company itself the ‘ International 
Sleeping Car Company,’ for the 14th of this month. On arriving 
at Calais she found that no ‘ m lits’ were to be had, the 

iage containing them being said to be out of repair. Having 
myself taken a ticket for the 19th, I called at the office on Wednes- 
day to ascertain whether the requisite repairs had been made, and 
that they had, and that the ‘wagon lits’ were in 
ect order. On starting from Calais the violent oscillation of 
_ the carriage indicated snes wrong. At 10.30 the occupants, 
most of them in bed, were suddenly turned out into an ordinary 
carriage amid much bustle and confusion. One of the wheels had 
heated, and was on the point of taking fire. The carriage was 
obviously unfit for service, and we narrowly escaped a serious 
accident. Iam informed here that accidents to the sleeping cars 
are of common occurrence.” 


A wnrirTER in the Birmingham Daily Mail, speaking of the recent 
construction of about half-a-mile of tramway, at Moseley, in 
fourteen days, including two Sundays, the hurry being caused 
the delay in getting terms from the road authorities of King’s 
Norton and Balsall Heath, says, “‘ That one Birmingham Tramway 


Co, has about twenty miles in hand Somes by the 12th of next | in 


July. In the northern division will be lines—(1) from the Old- 
square to Perry Bar station, and Villa-cross, Handsworth ; (2) from 
the Old-square vid Gosta Green to the borough boun at 
Saltley ; and (8) to near the borough bo in Nechells ; and 
C= Albert-street along the Vauxhall- into the Nechells 
. In the southern division, besides the line to Moseley, there 
will be lines from the Queen-street side of the New-street station 
to @) Spark Hill along the Stratford-road, and (2) Small Heath- 
vd the Coventry-road. The engineers for all these lines are 

. Kincaid, O.E., and Mr. E. Pritchard, ©.E. Thus we shall 
have in Birmingham some time next year about eighty miles of 
tramway open, besides about twenty for which Parliament is asked 
to grant powers this session. Up to the present we have been very 


far behind some other towns. I find that in Li 1—where 
steam is about to be adopted—they have fifty miles of line open; 
1, 133 in Glasgow, 253 and in Edin. 


NOTES AND MEMORANDA. 


To ascertain the side of the largest square that can be cut from 
a circular sheet of given size, multiply the diameter by 0°7071, 

PROFESSOR PALMIERI announces the existence in the lava of 
Vesuvius of a substance giving the spectrum line of ‘‘ helium,” an 
element hitherto recognised only in the sun. 

AN ascent has recently been made of the volcano Tongariro, New 
Zealand, the main crater of which turns out to be a mile in cir- 
cumference and 400ft. gen » Boiling springs, which emitted vast 
volumes of steam and sulphurous fumes, were observed at the 
bottom of the crater. The Ruapehu was also ascended, the snow 
line being found at avaltitude of 6000ft. Vegetation ceased at 
7400ft., and the total height proved to be 10,000ft. An enormous 
crater was filled with snow. 


THE rate of mortality for the week ending July 21st, in twenty- 
eight great towns of England and Wales, averaged 21°3 per 1000 of 
their aggregate population, which is estimated at 8,620,975 persons 
in the middle of this ore The six healthiest places were Brighton, 
Halifax, Bradford, Wolverhampton, Oldham, and Cardiff. In 
London 2559 births and 1781 deaths were registered. Allowing for 
increase of population, the births were forty-three below, whereas 
the deaths exceeded by 87 the average numbers in the corre- 
sponding weeks of the last ten years, The annual rate of 
mortality from all causes, which had steadily increased from 16°9 
to 22°9 per 1000 in the five preceding weeks, rose to 23°5 last week. 
During the past three weeks of the current quarter the death-rate 
averaged 22°2 pa 1000, against 24°3 and 17°7 in the corresponding 
periods of 1881 and 1882. 

A VARNISH has been patented in Germany for foundry patterns 
and machinery, which it is claimed—we do not know how justly— 
dries as soon as put on, gives the patterns a smooth surface, thus 
insuring an easy slip out of the mould, and which prevents the 
pattern from warping, shrinking, or swelling, as it is quite im- 
pervious to moisture. is varnish is prepared in the followin; 
manner :—30 lb. of shellac, 10 lb. Manila copal, and 10 lb. 
Zanzibar copal are placed in a vessel, which is heated externally by 
steam, and stirred during four to six hours, after which 150 parts 
of the finest potato spirit are added, and the whole heated durin; 
four hours to 87 deg. C. This liquid is dyed by the addition o 
orange colour, and can then be used for painting the patterns. 
When used for painting and glazing machinery, it consists of 35 1b. 
of shellac, 5 lb. of Manila copal, 10 lb. of Zanzibar copal, and 
150 Ib. of spirit. 


THE alizarine required by the dyers and calico-printers of 
England and Scotland is now very large in quantity, and its 
manufacture on a large scale is pro . Mr. Joan Levinstein, in 
a paper read before the Society of Chemical Industry, estimates the 
consumption of all countries at about 9000 tons perannum. For 
the production of 9000 tons of artificial 20 per cent. alizarine, there 
are required somewhere about 3000 tons of from 55 to 60 per cent. 
anthracene; from 3000 to 4000 tons of bichromate of potash—in 
this estimate there is no allowance made for the regeneration of 
the chromates; 18,800 tons of rectified sulphuric acid, or corre- 

ndingly less when muriatic acid is for ipitating the 
pase from 2000 to 3000 tons of from 45 to 50 per cent. anhy- 
drous fuming sulphuric acid ; 10,000 tons of 70 per cent. white 
caustic soda—this includes the necessary quantity of carbonate— 
and from 450 to 500 tons of chlorate of potash. 


THE most recent report of the Swiss Department of the Interior 
states that there are in Switzerland 8642 factories and werkshops 
under legal supervision, 1472 of which are worked by machine 
power. Of these, water furnishes the movement to the amount of 
41,316-horse power, steam to the amount of 18,064, and gas to the 
amount of 117. The number of operatives employed are 134,862, 
of which 70,364 are males and 64,498 females. There are 10,462 
children between fourteen and sixteen years of age, 14,590 between 
sixteen and eighteen, and 109,810 over the latterage. The textiles, 
such as cotton, silk, woollen, and linen, occupy 1619 factories, with 
85,705 ,workpeople; 68 establishments carry on tanning, leather 
dressing, hair weaving, &c., with 3753 hands ; there are 6636 hands 
employed in 143 ra eg ak 2749 in 102 chemical works; 
4950 in 150 printing shops. There are also 111 wood-working esta- 
blishments, oocupying 2913 hands; 353 for clock and jewellery 
making, with 24,988 workpeople; and 96 for glass-making, &c., 
with 3170. 

Herr Kopret has devised a new explosive substance, which he 
expects to be less costly than any other, to give out no injurious 
fumes, and not to be liable to explosion by shock or friction. The 
following figures give the composition of two kinds, the first 
of each pair of figures relating to explosives suitable for hard rocks, 


such as t, and the second of each pair for softer, such as sand- 
stone :— 
Sal 
ea - 950 10 
Chlorate of potash .. . es 
Prussiate of potash .. .. .. 2°25 
100 
ACCORDING to of the inspectors of mines for the year 


1882, recently Fw lished, the aggregate number of persons 
employed in and about the whole of the mines in the United 
Kingdom amounted to 559,493 persons. Of thes: 503,987 were 
employed under the Coal Mines Regulation Act, and 55,506 under 
the Metalliferous Mines Regulation Acts. The total number of 
fatal accidents was 959, and the total number of deaths 
occasioned thereby, 1218; showing an increase compared with the 
totals for 1881, of 30 in the number of fatal accidents, and an 
increase of 165 in the number of lives lost. The general summary 
also shows that, on an average, during the year 1882 there was 
one fatal accident among every 583 persons employed, and one 
death by accident among every 459 persons See ge are The 
average for the nine years, 1874 to 1882, is one fatal accident for 
every 596 persons employed, and one death by accident among 
every 454 persons employed. The proportion of fatal accidents 
in 1882 to the number of persons employed is, therefore, a little 
higher than the ——- of the last eight years; but the death- 
rate is very nearly the same. Other summaries shows the 
quantities of mineral wrought. 


Dr. LAGNEAU, in a paper read to the Paris Academy of Moral 


by | and Political Science, shows that the foreigners in France have 


nearly tripled in the last thirty 


ears, the numbers in 1851 bein; 
379,289, and in 1881, 1,001,110. 
increased 


e Belgians have in this peri 

c from 128,103 in 1851 to 374,498 in 1876, the Italians from 
76,539 to 165,313, the Swiss from 25,485 to 50,203, but the English 
only from 20,357 to 30,077. Germany, England, and America send 
more women than men, whereas with Belgium, Italy, Spain, and 
Holland, the reverse is the case. The English consist of 12,764 
males and 17,313 females, the Spani of 25,366 males and 
27,171 females, the Italians of 100,278 males and 65,035 females. 
The immigrants are chiefly to be found in the large cities on the 
frontiers and on the southern coast. The English are chiefly in 
Paris and the Western Pyrenees, with a few on the north coast; 
the Germans, in Paris, the east, and the north; the Spaniards, in 
the Pyrenees; and the Italians, at Marseilles, in Savoy, and the 
eastern frontier up to Belfort. The three departments of the 
Seine, Nord, and Bouches-du-Rhéne —in other words, Paris, 
the Lille district, and Marseilles, comprised respectively 193,046, 
277,711, and 74,738 foreigners—an aggregate of 545,495, leavi 
only 455,615 for all the rest of France. Brittany and the cen’ 
departments contain the smallest foreign element, 


MISCELLANEA, 


Tux Autumn meeting of the Iron and Steel Institute, which will 
take place in Middlesbrough, will be held in the Oddfellows’ Hall 
on September 18th, 19th, 20th, and 21st. 

Lorp SuUDELEY, Sir W. Thomson, Sir W. Siemens, and Sir F. 
Abel have been appointed British Commissioners for the Vienna 
Electrical Exhibition, which opens next Wednesday. 

THE number of visitors on Saturday to the Fisheries Exhibition 
was 23,058, making a total for the last week of 92,311. The total 
number from the opening of the Exhibition has been 874,764. 

THE town commissioners of Weston-super-Mare have sanctioned 
lans for the erection of a new promenade over a mile in length. 
he cost will be £70,000. This improvement, with the scheme for 

a new sea front, will involve an expenditure in all of £100,000. 

On the evening of the 18th inst. a slight break in the lighting of 
the great conservatory at the Fisheries Exhibition was re 
next day as a general stoppage. The truth was that the brushes 
of the dynamo supplying the conservatory had to be renewed, an 
operation which took but a few seconds, 

Last week’s arrivals of live stock and fresh meat at Liverpool 
alone from the United States and Canada amounted to 1548 cattle, 
1530 sheep, 4033 qrs. of beef, and 224 carcases of mutton; but this 
showed a rather large decrease in both live stock and fresh meat in 
comparison with the figures of the previous few weeks. 

AccorDING to an article on ‘‘The Alarming Destruction of 


American Forests,” which will a in the A number of 
Forestry, from the pen of Mr. William Little, of Montreal, the 
United States will, at the present reckless rate of cutting, 


be entirely denuded of its merchantable yellow pine in seven 
years. 

A TRIAL trip of the s,s, Arratoon Apcav took plaee in the 
Thames on the 6th inst. She is a vessel of 2400 tons, and has 
recently been fitted with new machinery by Messrs. Maudslay, 
Son, and Field. The steam steering machinery was by Messrs, 
Davis and Co., Limited, and the decorations of the saloon and 
cabins by Messrs. Vigor. A speed of 12 knots was obtained. 

On Saturday Messrs. Robert Thompson and Sons launched an 
iron screw steamer for Messrs. Thompson and Wrightson, Sunder- 
land. The dimensions are as follows:—Length over all, 250ft.; 
length between perpendiculars, 240ft.; beam, extreme, 36ft.; 
depth, 153ft. She is classed 100 A 1 at Lloyd’s, and built under 

i —- Her engines, which are of 120-horse power, are by 
essrs. Black, Hawthorn, and Co,, Gateshead-on-Tyne. 


On the 19th inst. Messrs. Raylton Dixon and Co, launched a 
steamer named the Samarang, which has been built by them for 
the Rotterdam Lloyds, Rotterdam, and is the sixth vessel they 
have built for the same owners during the last few years, and the 
tenth for the same trade. Her dimensions are :—Length over all, 
311ft.; breadth, 37ft.; depth of hold, 25ft. 9in. Her engines, af 
200 indicated horse-power, will be fitted by Messrs. R. and W. 
Hawthorn, of Newcastle. 


THE Glamorganshire Agricultural Show was opened at Ponty- 
on Wednesday, when there was a very and 
een competition. The implement show was good, and, says our 
South Wales correspondent, onecould but note, in going over a good 
breadth of country, how hand labour is being discard Mechani- 
cal and engineering appliances are getting commoner year by year, 
and even on the small mountain farms it is now ordinary to 
= blue and red painted implements from the first English 
ouses, 

THE Executive Board of the Fife and Clackmannan Miners’ 
Association have held a meeting at Dunfermline, under the pre- 
sidency of Mr. J. Innes, Cowdenheath, at which the following 
resolution was adopted :—‘‘ The board, having in view the continued 
improvement of trade, the steady increase in the selling price of 
coal, and the inadequate character of the recent advance of wages 
given to the men when compared with the higher prices now 
obtained, asks the men in the various districts to eonsider whether 
they are prepared to take some action to enforce a further advance 
of wages to the extent of 6d. per day—the reports from the men 
ph , cored in to the general secretary not later than Monday, the 

ins’ 


THE activity which has iled in shipbuilding for the last four 
years still continues, but the easier terms on which vessels can be 
contracted for, is a sign that the demand is slackening, and the 
large number of steamers now seeking employment seems to show 
that the trade has been overdone. But, Messrs. Matheson and 
Grant say in their half-yearly ‘‘ Metal Trades’ Report,” it must be 
remembered that when competition becomes keen, the newest 
steamers, with all the latest improvements, have the advantage, 
and this continued advance in design is the real explanation of new 
orders, Any considerable the trade will 
tell severely on the steel and iron rolling mills, and will promote a 

er fall in prices. 

A STATEMENT has been published showing the destination of the 
emigrants who arrived at Castle Garden during the last six months 
of 1882, From this it appears that the total number of emigrants 
was 277,020, and they were distributed throughout the principal 
States and territories in the following proportion :—New York, 
99,627 ; Illinois, 33,834; Pennsylvania, 25,602; Wisconsin, 16,232; 
Ohio, 14,602; Minnesota, 14,297; Michigan, 12,619; Iowa, 12,546; 
New Jersey, 6719; Massachusetts, 6380; Missouri, 5600; Connecti- 
cut, 4833; Nebraska, 4458; the scale declining to only eight 
persons for Idaho and two persons for the Indian territory. It will 
be seen from the above that a full third of the total number of 
emigrants settled in New York State. 


On Tuesday morning a serious traction engine accident occurred 
at Owler Bar, on the road from Sheffield to Baslow. A party of 
twenty-four persons left Sheffield for Stoney Middleton in two 

mettes, On reaching Owler Bar, a traetion engine was seen 
to be in front. It was stopped, and the first wagonette, containing 
sixteen persons, passed in safety. The horses in the second vebicle 
took fright, and, overturning the wagonette, threw the occupants 
to the ground, and five were picked up injured. Fifteen months 
ago a similar accident occurred in the same neighbourhood, a young 
lady and gentleman being killed. The alarm then created led to 
the formation of an association which has memorialised the Local 
Government Board for greater restrictions to be placed upon the 
use of traction engines on highways. 


A LECTURE was given on the 19th inst. at the Parkes Museum of 
Hygiene by Captain Douglas Galton, on ‘‘ Recént Improvements in 
Artificial Lighting, and their bearing upon the Purity of Air in 
Rooms.” In beginning his lecture, Captain Galton remarked that 
the introduction of the electric light had stimulated invention in 
gas lighting, and there had been recently introduced new methods 
of gas lighting which bade fair to retard the universal introduction 
of the electric light for domestic use. Every form of matter, when 
sufficiently heated, had the — of emitting rays of light, and 
thus b self-lumi is was called incandescence, and all. 
artificial sources of light depended upon the development of light 
during incandescence. For the illumination of our streets and 
houses at night use had hitherto been made of a combustible 
gaseous combination of carbon and hydrogen, which was the chief 
constituent of ordi coal gas. hen this hydrocarbon buznt 
it underwent partial decomposition, and evolved heat. Carbon 
was separated in the solid state, and floated in a finely divided anc 
incandescent state in the interior of the burning vapour, and this: 
constituted the flame. The more imperfect the combustion of any’ 
sort of artificial light, the more deleterious was its effect upon the 
air of the room. Heremarked in conclusion that the electric light’ 
would probably supersede all others, but it was probable that the 
great advance which had been made in illumination by means of 

might enable that material still to hold its own for some time 
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EXHIBITS AT THE RAS. SHOW AT YORK. 


(For description see page 69.) 


Ris SO 
yj 


Z 
WU 


SSS IN 


: ; 
: 
; 
; 
H 


| 
| 
O 
° 
H Pod 
a 


MESSRS. E. R. AND F. TURNER'S COMPOUND PORTABLE ENGINE. 


— 
7 
\ 
\ 
iS 
= 
Y YS. Y 
“4, Ge 
wel 
4 
she 
4 


Juty 27, 1883. 


THE ENGINEER 


EXHIBITS AT THE R.A.S. SHOW AT YORK... 


( RICHES AND WATT’S COMPOUND VERTICAL ENGINE. 


THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT YORK, 

In our last impression we mentioned several of the 
exhibited articles which we could not describe without 
drawings. One of these was the semi-portable compound 
engine of Messrs, Fowler and Co, fitted with 
English’s expansion gear, as also applied to a road loco- 
motive. Of this gear we now give engravings on page 68. 
This page oa of expansion gear is designed to work 
with an ordinary link motion reversing gear without the 
addition of extra excentrics or many extra working parts. 
It is designed for the purpose of obtaining an early cut-off 
for ordinary link motion reversing gear without the neces- 
sity of a corresponding increase in the travel and lap of 
the main slide valve, the result obtained being that in a 
link motion of ordinary proportions the cut-off can be 
varied by linking up with the reversing lever between a 
quarter and five-sixths of the length of the stroke, without 
sensibly altering the release or compression of the steam. 
The gearillustrated is as arranged for one of Messrs, Fowler’s 
B class agricultural road locomotive engines, The boiler 
A, cylinder B, crank shaft bearings C, crank shaft D, are 
the same as usual; EE are the valve excentrics and FF 
the excentric rods; G the expansion link, and H the 
centres on which the expansion link vibrates. The link is 


held in its central position, and is allowed to work inwards 
or outwards by the slide rods which slide in the guides K, 
and which are fixed to the front of the crank t box. 


L is the radius rod for the valve spindle M of main valve 
N._ This radjus rod is acted — by the reversing lever 
and lifting lever O and lifting link Pin the usual manner. 
QQ are the radius rods for working the expansion valve 
spindle R and expapsion valve 8; T isa lever centred at U. 


BURRELL’S GOVERNOR. 


At the opposite ends of the lever T the radius rods Q Q are 
attached, and the other end of the radius rod Q coupled to 
the centre pin on link, and the end of the other radius rod 
Q is coupled to the valve spindle R. This gives the 
desired motion to the expansion valve. arrangement 
is strong and simple, and secures the advan mentioned 
where another excentric could not be employed and would 
not be as efficient. 

Another novelty was Messrs. Burrell and Sons’ radial 
governor, illustrated above. The object aimed at in 
this governor is simplicity of construction and the utilisa- 
tion of the — tendency of a pair of balls sliding 
on radial rods, revolving in a plane common to the pair, 
and thus to employ the whole of the energy due to their 
rotation in the working of the sliding collar and connected 
parts con+rolied by a spring, and none in lifting their own 
or other weight. The construction is such that in all 
positions of the balls, the work which must be done on 
the governor itself does not increase as it does with the 
increase of the angle between the spindle and pendulum 
arms of a pendulum governor, as the balls rise from one 
position to another, the work for a given amount of rise 
of the sliding collar remaining uniform, which is not the 
case in any governors in which the weights or balls rise 
as the sliding collar rises. Messrs. Burrell say the spring 
is calculated to balance the pressure of the balls at the two 
extreme positions, and that a very steady action is the 
result, the friction and sensitiveness remaining constant. 
The balls are connected to the sliding collar or sleeve by 
one steel band on each side which passes over flanged 
rollers of diameter. These bands are secured in such 
a manner at the ends that they are not weakened by 
rivets or ping, but are fastened by a clip, which makes 


SHANK’S COMPOUND YACHT ENGINE AND REVERSING GEAR. 


them perfectly safe. It has been suggested that the bands 
might break and allow the balls to fly away, but the 
margin of safety is high, as they are tested to half a ton, 
and as the strain on each band is only 33 lb., there is 
little fear of 7, ae one band break, the other 
would still hold the quite securely. No stop isshown 
on the radial rods, but no doubt such a measure of safety 
will be used. It will be noticed that the governor can be 
finished almost entirely from the lathe, a feature of great 
importance from a manufacturing point of view. There is 
an absence of levers or, parts, the wear of which would 
affect the action of the governors, 

A novelty in vertical engines was exhibited by Messrs. 
Riches and Watts, of Norwich. We believe this is the 
first condensing engine shown at work at any of these 
shows, and certainly the first compound condensing engine 
with boiler combined ever so exhibited, and may p bee. ore 
be claimed as a novelty. This engine we illustrate above. 
It has cylinders 4}in. diameter, Tin. diameter by 10in. 
stroke, with 801b. of steam in the boiler, and running 
at 180 revolutions per minute. It has indicated 12}-H.P. 
as shown by the di i page 68. At this power, the 
makers inform us, that they no difficulty whatever in 
keeping up steam with the boiler shown, which is vertical 
type, ott 8in. high, 2ft. 10in. diameter, with }in. cross tube 
in fire-box and eight 2}in Field tubes, The cylinders areas 


shown—* Tandem ”—with the small at top fitted 


with an intermediate stuffing-box, of a form which the 
makers have used for ordinary inverted cylinders for thirty 
ears, The valves are simple three-ported ones, worked 
m an excentric on either side of the crank throw, the 


arrangement being very and : 


air pump ig single-acting, an 
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worked by gearing about one to one and a-half of engine. | five breasts on each side, while that exhibited had six, and 


The engine can in afew minutes be converted into a non- 
condensin 

pipe and fixing another pipe that leads ust into the 
chimney in case the adn of water failed at any time. 
Messrs. Riches and Watts have not yet obtained accurate 


it is about 3} lb. per L.H.P. per hour, 


other purposes, they have made this class of engine as being | cisely the same manner as that of the ordinary turning 


_ the connection between the two ends of the semi-rotating | trials have, 
compound by simply exhaust shafts carrying the bodies G is somewhat modified. The 

e ex principle of the 
This plough has 
view. of 
information as to the consumption of coal, but they think | balance plough, the most serious o: 
which, with this class | motion, particularly when going down hill or over uneven 
of boiler, they consider would be fair work. Amongst | ground. The frame of the implement is i 


plough is, however, exactly the same. 
n designed by the inventor with the 
avoiding the disadvan attaching to the 


which is slowness of 


carried in pre- 


to the other can be made ina short time. Satisfacto: 
we are informed, been made with the owe § 

travelling at fully six miles an hour. As shown in the 
engraving the plough is eeing pulled by the rope attached 
to the arm H*, When the p ough reaches the headland 
the wheel E is turned by the chain f! and wheel f, and at 
the same time the plough is raised, the pull then comin, 
on the rope attached to H' by which the plough is turn 
and the opposite set of bodies put into work. 

Messrs, J. S. Warburton and Co., of Preston, showed a 
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DIAGRAM FROM RICHES AND WATT.’ ENGINE. 


well adapted as an auxiliary power for small water mills 
for driving one, two, or three pairs of stones when the 
supply of water for the water wheel falls short; but it of 
course recommends itself for any other purposes wherever 
a supply of water can be easily obtained. The feed pum 

is worked from an excentric cast on the same cog-wheel, 
which works the air pump and feeds from the hot well on 


top of condenser. 
The steam turning plough, for which Mr. Catley was 


awarded a silver medal, is illustrated by the above 
engraving. This, however, shows the plough as fitted with 
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FOWLER’S ENGINE WITH ENGLISH’S EXPANSION GEAR. 


OATLEY'S STEAM TURNING PLOUGH. 


cultivator, and is thus steady in action. The back part of 
the frame is V-shaped, each side of the V carrying a 
rocking shaft a, the two shafts being geared together in 
such a way that when one set of plough bodies is at work 
the other set is raised from the ground. When the imple- 
ment arrives at the headland the engine at the opposite 
side of the field commences to pull, the effect being that 
the relative positions of the two sets of ploughs are 
reversed, the implement is turned round, and the return 
journey entered upon. Two implements, plough and culti- 
vator, are also combined in one, and the change from one 


new potato digger, in which the front wheel by which the 
depth of digging is adjusted, is mounted on a lever carried 
by a pin in the axis of a bevel quadrant, so that the hand 
lever is brought to the side of the machine, in a very 
handy position for the man working the plough. The 
forks are set at an angle, so that the potatoes are more 
effectually separated from the earth thrown up with 
them. 

The Hull Wagon Works Company showed a wagon of 
the long colontal form, fitted with Barrett's metallic 
wheels, in which the spokes are of steel, and are attached 
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to the tire by bolts and clamped between discs forming the 
nave. The spokes may thus be taken out for repair or 
renewal, The body is so mounted on the axles that a rise 
of one of each pair of wheels six inches or more above the 
others, leaves the body level and free from twisting strains, 
The whole wagon is of iron, or mild steel, and the perfect 
freedom obtained by mounting the body on longitudinal 
axes is of great importance for wagons to be in new 
countries where the roads are but tracks, 

The engravings on page 66 show Messrs, E. R. and F, 
Turner’s new compound portable, which, as far as possible, 
is exactly like their ordinary engines. The boiler shell is 
of steel, the longitudinal seams of the same being double- 
rivetted, the fire-box is of Low Moor iron, strongly stayed. 
The average working pressure is 100lb. The cylinders 
are Thin. diameter, and 12in, diameter, with 14in, stroke, 
and the engine works at a speed of 150 revolutions per 
minute. The cylinders, with valve chests and the receiver 
are all in one casting, both cylinders are steam-jacketted 
by liners of hard metal being forced into them, Each 
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steam jacket has direct communication from the boiler for 
steam supply and drainage. The receiver is 
between the two cylinders, and is thus steam-jacketted. 
The governor is Messrs, Turner’s automatic expansion 
governor, which regulates the steam supply to the high- 
pressure _— in proportion to the work to be done, 
whether the load on the engine is heavy or light. The 
ame is very sensitive, and secures a very siawked regu- 

rity of speed. The slide valve and governor are con- 
nected together without intervention of a strap or any 
complication of parts, The engine is built so that it may 
be detached from the boiler, if required, for shipment, &c. 
A casting rivetted to the boiler carries the cylinders. The 
steam joint is made between the planed under surface of 
the cylinder and the planed upper surface of the casting 
before mentioned. The ma iron elastic crank shaft 
a are bolted to angles rivetted to the boiler, and the 
feed-water pipe is bolted to a nozzle rivetted to the boiler. 
The engine parts can therefore be detached from the boiler 
with only two steam joints to break, which can also be 
easily re-made, A feed-water heater is connected with the 
pump. The engine is of good design and workmanship, 
and the arrangement gives the boiler remarkable freedom 
from strains, Messrs. Shanks and Sons compound yacht 
engine engraving explains itself. 

‘rom the detail engravings of the reversing gear of this 
owe 67—the eae gear will be easily under- 
stood. It will be seen that by throwing the reversing 
lever over the excentric is caused to take a new position 
with reference to the crank. 

In our last impression we stated that Messrs. Jobn 
Cowley and Son were amongst the exhibitors of 
engines, but they write us to say that they were not enhi- 
biting these, but were only using two of the Bisschop 
engines to work some of the machinery they exhibited. 

We should mention that Messrs. Priestman Brothers, 
whose new dredger and ditcher we noticed last week, were 
awarded a silver medal for that machine, 


HISTORY OF THE IRON AND COAL INDUS- 
TRIES IN THE LIEGE DISTRICT. 
By M. EpovarD LAvELEYE, of Lidge.* 


The won trade.—It is difficult to say exactly how the art of 
working iron originated in those provinces of ancient Belgium, 
which have since become known as the district of Liége. It is 
certain that Asia was the cradle of iron working, and it is possible 
that the Eburones and the Nervii, the ancestors of the present 
Belgians, brought with them from the Euxine, where they had 
their origin, secrets which had been already known for ages in that 
district. However this may be, it is almost certain that when 
Cesar arrived in Gaul he found among the tribes he subjugated a 
knowledge of the art of transforming the ores of iron into a metal 
which they used for different purposes, especially that of arms. 
The discovery, in 1870, of ancient furnaces, still filled with materials, 
at Lustin, near Namur, enables us to understand the primitive 
method employed for the manufacture of iron. The furnace con- 
sisted of a single excavation in the ground, oval in form and rounded 
at the bottom ; it wasabout 12ft. long by 9ft. wide and 3ft. deep, and 
was formed in a bed of clay; a channel pierced through the clay 
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allowed air to enter the bottom of the furnace. In this hollow was 
found the metal, which contained 93°48 cent, of iron, 0°37 of 
carbon, 4°94 of fusible materials, and 1°21 of sulphur and phosphorus. 
It is probable that the Romans communicated to the ancient Bel- 
gians the use of the bellows, which had long been known to 
them ; and that other improvements were made during their rule 
in the art of treating iron ores. The invasion of the German 
tribes probably stopped the impulse given by the Romans to the 
manufacture of iron, In the 8th century, under Charlemagne, 
appeared the furnace called the Forneau 4 Masse, or Stlickofen, 
which was higher than the old furnaces, and thus allowed a 
greater concentration of heat. Between the 8th and the 12th 
century the iron trade developed considerably, and the metallurgist 
Karsten cites the low countries as the district where the manufac- 
ture of iron at that period had reached its highest perfection. 
From thence to the 15th century the progress realised was small. 
In 1468, moreover, the ironworks of the Liége district were almost 
entirely destroyed by the troops of the Duke of Burgundy. It 
should be remarked that up to this time malleable iron was 
almost the only product ; but Karsten, who has been cited above, 
observes that the first apparatus for producirg cast iron was esta- 
blished in the low countries, from whence the art extended into 
Sweden and England. The oldest blast furnace appears to have 
been constru near Namur, in 1340. It is, at any rate, certain 
that before 1400 the foundry Pig blast furnaces of Les Vennes and 
Grivegnée, near Lidge were well known. During the succeeding 
three centuries the number of blast furnaces grew so rapidly that 
in 1700 an edict of the Prince Bishop of Liége forbade the erection 
of any new furnaces for the next twenty-five years, The use of 
coke as fuel for blast furnaces was introduced from England at a 
relatively recent period. In 1769 an attempt to smelt iron ores by 
means of coke was made at Juslenville, near Spa, but without 
success. On the other hand, wood becoming scarce, raw coal had 
been used for the arg malleable iron as early as 1627; 
but its employment in the process of transforming cast iron 
into malleable iron was also of foreign importation. This 
process became common in England whilst it was still 
unknown in Belgium. It was in 1784 that Cort and 
Partnell invented in England the puddling furnace and grooved 
rolls.. Those improvements were introduced into Belgium, 
but the French Revolution shortly afterwards put an end to all 
progress in industrial arts, and the works of the Lidge district 
were in great measure reduced to a condition so deplorable that it 
was necessary to close them. There was, however, no long inter- 
mission of activity. In 1800 circular blast furnaces were found to 
be replacing the octagonal furnace hitherto in use. Their height 
was at the same time raised from 15ft. to 25ft. In 1803 the casting 
of cannon was commenced at Liége, and soon became the largest 
industry of the province. The idea, however, was still general 
that the coal of Liége was not fit for making coke, and it was not 
until 1823 that an Englishman, whose name become celebrated 
—John Cockerill—erected at Seraing the first blast furnace, usin; 
coke as its fuel, This furnace remained unique of its kind unti 
1830; it was the origin of the works of the Cockerill Company, 
now one of the most important on the Continent. About the same 
time—in 1821—Michael Orban erected at Grivegnée the first 
puddling furnace and the first rolling mill on the English pattern. 
After 1830 the iron trade of Li¢ége made a sudden start under the 
double influence of the introduction of railways and the inaugura- 
tion of large financial companies. In 1839, and afterwards in 1848, 
serious crises occurred in the trade; but these reverses were 
succeeded on both occasions by new advances in prosperity. 
Hitherto, the only ores treated in Belgium had been those from the 
district of the Ourthe and that between the Sambre and the Meuse. 
These ores are now almost exhausted down to the level from which 
water could be pumped to give a profit, and the iron trade of 
Belgium could not have continued had not new raw material been 
brought into use. There exists in the Devonian formation an 
important bed of oligiste or specular ore, of an oolitic character; but 
for a long time this mineral was idered impossible to reduce. 
In 1853, however, the blast furnaces of Ougrée produced a revolution 
in the Belgian iron trade by succeeding in the utilisation of these 
ores, and the trade then entered upon a new series of prosperous 
— We may now proceed to the improvements introduced into 
last furnace working. In 1803 the bellows, which had been in use 
from the earliest times, began to be replaced by blowing engines 
with metallic pistons ; and in 1837 the Cockerill works took the 
initiative in ne Se hot blast. It was the same works 


and in 1860 the Grivegnée furnaces, which gave the best results 
in production, did not run more than than 9000 tons of pig 

r annum, or about 25 tons per day. The make has now very 
argely increased. The Seraing furnaces produce from 65 to 
68 tons of Bessemer pig per day, whilst at Ougrée, two fur- 
naces produced altogether in 1882 more than 41,000 tons. In 
making pig iron for ordinary puddling a make of more than 90 tons 
per day has been attained. The blast furnaces at Esch, on the 
Alzette, in the Grand Duchy of Luxembourg, produce as much as 
110 tons Dna day. As to wrought iron it is difficult to give exact 
figures, e skill of the workman is a main element in the quan- 
tity produced ; and the improvements effected by the substitution 
of coal for wood have had a large influence on the price, without 
greatly changing the capacity of producti The attempts to 
puddle by machinery have had little success, and progress has been 
realised chiefly in the economy of fuel by means of gas furnaces, 
especially the Bicheroux furnace. Whereas formerly about one 
ton of coal was required for every ton of puddled bar produced, 
550 kilogrammes (11 cwt.) are now sufficient. As regards steel, we 
will only consider the steel produced by the converter process. 
The first Bessemer converters, erected at Seraing in 1863, gave 10 
to 12 tons of steel per day. At present each pair of converters 
may be reckoned on to give from 150 to 160 tons in the twenty-four 
hours; and on the new American system, 340 and even 360 tons 
have been obtained. As a matter of statistics, the annual produc- 
tion of the works in the province of Liége was estimated in 1829 
at 7078 tons of pig iron, 660 tons of castings, 5011 tons of wrought 
iron, and 4778 tons of iron manufactured for various purposes. The 
manufacturing works employed 711 workmen. In 1850 the make 
of pig iron had risen to 69,393 tons, that of castings to 7688 tons, 
that of wrought iron to 23,252 tons, and, lastly, that of manufac- 
tured iron to 7093 tons. In 1882 we find that the province of 
Liége contained 13 blast furnaces actually in blast, and employing 
1215 workmen. The make of pig iron was 238,968 tons. @ pro- 
duction of wrought iron and of manufactured iron was 126,461 tons, 
and occupied 5180 workmen. Lastly, the steel works contained 
9 converters, produced 171,937 tons, and occupied 2747 workmen. 
The average wages of the workmen employed at the blast furnace 
is three francs per day—2s. 6d.; those employed at works for 
making or for working u bays iron get an average of 3°46 francs 
per day—2s. 10}d.; whilst those employed at the steelworks, 
properly so called, have on an average 3°58 francs per day—3s. 
‘These works on the whole have been actuated by 473 engines of 
various kinds, giving a total power of 14,688-horse power. 

The coal trade.—In sketching the history of the iron trade we 
meet at pines step with one element indispensable to its progress, 
namely, ; and the coal trade is of sufficient importance in 
Belgium to give interest to some details as to its history. The 
discovery of coal in Belgium dates from the middle of the twelfth 
century. A legend states that an angel appeared to a blacksmith 
of Plainevaux, a village situated in the neighbourhood of Lidge, 
near Seraing, who was complaining that he could not earn his 
livelihood on account of the excessive dearness of wood; and 
advised him to go to the heights of Publémont, near Liége, on 
which stood the monastery of St. Laurent; there he would find a 
black earth, easy to kindle and fit +o use instead of wood. The 
blacksmith went to the place indicated, and there found coal, of 
which he began to make use. His name was Hullos or Houllos, 
and it is from him that coal took its Freneh name of “ houille.” 
It should be added that the author who transmits this legend, 
Father Bouille, himself sugg:sts that the angel in question—Angelus 
—might have been an Englishman—Anglus—and that in the old 
Latin manuscripts the one word might have been mistaken for the 
other. However this may be, it is certain that the working of coal 
in the provinee of Liége began at a very distant period. As is 
shown by the geological section of the coal basin of the Meuse, 
the beds crop out at several points, and it is natural that the 
use of this rock, so different in appearance from others, and 
endowed with properties so remarkable, should have been 
known at a very early stage in the history of the country. 
Advancing to the present day, we find that the chief difficulties 
which beset the mining of coal have all to be encountered in this 
locality. _'The workings have attained a very great depth, and 
would be overpowered by water and fire-damp were it not for the 
improved engines which now exist. We will sketch the mode in 
which these difficulties have been overcome. The first workings 
of coal were undoubtedly in the open air ; subsequently headings 
were driven along the beds from the hill-sides. As these beds 


which introduced into Belgium the making of B steel. 
The first converters were erected in 1863. It is probable that the 
discovery of the cementation process for the making of steel had 
its origin in Liége. At the commencement of the seventeenth 
century, in 1613, a permission to convert iron into steel is found 
to have been officially accorded to two armourers of Maestricht, a 
town which then belonged to the province of Liége. Karsten is, 
therefore, right in saying, ‘‘ England, which has now become the 
school of iron metallurgy, owes to the Continent "—in fact, as 
we have said, to the district of Lidge—‘‘ two great discoveries, viz., 
that of the blast furnace and that of cemented steel.” Our notice 
of the iron trade may be concluded by some details as to its situa- 
tion at the present time, The discovery of the means of reducing 
the specular iron ores, at the time when the old ores were 
exhausted, saved the district from ruin. At this moment, how- 
ever, the former ores in their turn are nearly exhausted, and the 
t furnaces are almost exclusively supplied, as far as pig irou 

for puddling is concerned, from ores raised in the Grand Duchy 
of Luxembourg, and so far as steel pig is concerned, from ores 
raised in Spain. Thus during the year 1882 the blast furnaces 
consumed 394,403 tons of foreign ores, of which 182,842 tons 
came from Luxembourg, and 152,023 tons from Spain and 
Algeria. On the other d only 82,612 tons were indigenous 
ores. As a set off to this disadvantage the Belgian works are 
placed in the centre of a district producing coke, which is cheap 
and of good quality. They are in acountry *here prices are in 
general favourable, where labour is abundant, and where work- 
men are skilful, The ores of Luxembourg are relatively 
poor in iron, and contain a good deal of phosphorus; but 
they fuse with great rapidity, inasmuch as they frequently 
contain a flux within themselves. They» have gradually 
modified the nature of the Belgian trade. A restricted 
make, of superior quality, has given place to a largely increased 
make, but no longer of so high a character. The tendency at this 
moment is, however, to place the blast furnaces in the localities 
where ore is raised, and the works for finishing the iron at the 
centres of the production of the fuel. It is found more econo- 
mical to carry over the same distance a ton of coke and a ton of 
ig than to carry three tons of ore and flux. This has produced a 
placement of the pig iron industry, which has been transferred 

in part to the southern part of the Luxembourg province, in the 
neighbourhood of the mines. On the whole, the Belgian iron trade 
has thus received a fresh advance, in place of declining, as a con- 
sequence of the exhaustion of its native ores. In spite of all 
the disadvantages which weigh on the country, the care given 
to every detail, and the application of strict economy even in 
the smallest points, have preserved to Belgium her — in the 
metallurgic world, and enabled her to contend successfully against 
the most powerful competitors. A few figures will be enough to 
show the progress which has taken place. It is known that the 
low hearths formerly in use produced in 1546 about 300 kilo- 
grammes of iron—6 cwt.—in 24 hours. At the end of the 16th 
century the blast furnace then in use produced about 3 tons per 
day. At the end of the 18th century it remained almost the same. 
A furnace at Chimay produced about 720 tons per annum. For 
any very great advance upon this we must go forward to the coke 
furnace erected at Seraing by John Cockerill in 1823. This fur- 
nace produced about 10 tons in the 24hours. About 1840 furnaces 
of a new type, erected about the same time in the Cockerill 
works and in those of Esperance and of Grivegnée, regularly pro- 
duced 14 tons of foundry pig or 20 tons of refinery pig per 
day. In 1848 24 tons was considered a good average make per day, 


‘installation above mentioned, and exhil) 


ded below the surface it was soon necessary to follow them 
by means of sloping galleries. Before long it became difficult to - 
prevent the rain from filling these excavations, and at the same 
time the lifting of the coal to the surface became more and more 
troublesome. 1t was necessary to find means for overcoming these 
difficulties, and it is probable that chance led to their discovery. 
The same bed had been attacked at two outciops, near the summit 
and near the bottom of the hills; the two workings accidentally 
met each other, and it was found that the waters from the 
surface ran out at the bottom. Such is probably the origin of 
the ‘‘ Areines,” or adits for drainage. e earliest of these at 
Liége dates from the thirteenth century; there is one which at 
this moment comes to the surface near the Church of St. Antoine 
and which is mentioned in the records of 1243; and the fountain 
in the market place is still fed by water coming from old Areines. 
Working by shafts goes back to the end of the twelth century ; 
but they were only used in order to descend along beds which were 
inclined at a very steep angle ; they were, in fact, sloping head- 
ings rather than acti shafts. The invention of gunpowder 
furnished the means of attacking hard stone, and thus sinking 
vertical shafts, or driving headings across the rocks which 
separate the several beds of coal. In the eighteenth century the 
average depth of the mines was 650ft; at the same period, in 
order to prevent too great an inflow of water, tubbing began to 
be employed, first in wood and afterwards in cast iron, when at a 
later period this system was introduced from England. 
Finally, about 1850, M. Trasenster conceived the idea of 
replacing brickwork by cut stone in this description of work. 
The process of sinking —— of compressed air, in order to pass 
through soft and water-bearing strata, was employed for the first 
time at Liége by the Sclessin Company, when sinking the Perron 
shaft now belonging to the company of Val Benoit and Grand 
Bac. This process was again taken in hand and much improved, in 
1857, by the Cockerill Company, in order to sink the Marie shaft; 
and was afterwards used for sinking the new shafts of the Horloz 
Colliery at Tilleur. Coal was originally lifted from the pit on the 
backs of men; then for a long period in panniers, afterwards in 
barrels hung from a rope or chain, which was wound round capstans 
worked first by men and afterwards by horses. Steam winding 
engines were imported from beyond the Channel; the first was 
installed in 1811 by M. Orban at the Plomterie Colliery, 


(To be continued.) 


In the International Electrical Exhibition, Vienna, to show the 
progress which has been made in the electric transmission of 

wer, the erection of a fountain in the centre of the Rotunda has 

mn determined upon. As far as the advanced time and the 
locality will allow, it will be arranged on the plan of the fountains in 
front of St. Peter’s at Rome. By a pump, driven by electricit 
and requiring 40-horse power, a considerable quantity of water will 
be conveyed into a height of from seven to eight metres, falls 
thence on an intercepting vessel below, and thence into the 
basin of the well-known high water-spout well, which will like- 
wise have its water columns play during the exhibition to the 
height of twenty-five metres. The Socicté Gramme, of Paris, 
which showed for the first time at the Universal Exhibition in the 
year 1873, the electric transmission of power by driving a small 
pump, and employed about 2-horse power, will establish the 
it their engines, then 


employed, as historical models, 
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(Derby The whol 
- whole iron surface in the flues or anywhere else 
Pe pay heat of the furnace or the gas excaping from itis heating 
surface. Many engineers only take two-thirds of it as effective, The 


the furnace tubes, for ¢ , in e boilers, being 
almost useless as steain makers. See Box's book “ On Heat.” 


STRENGTH OF VOLUTE SPRINGS. 
(To the Bditor of The Engineer.) 
your columns where I can find some 
of jute springs. I shall be obliged to any 
me. 
‘uly 19th. 


FALL OF NAVIGABLE RIVERS. 
(To the Editor of The Bngwneer.) 
Sin,—I shall feel it a great favour if some one of your many corre- 
apendonts kindly ‘anthems ts What fo the quectent Soll tor 
to be able to over- 


come. 
Dovercourt, July 25th. 


PARALLEL v. STEPPED TEETH IN WHEELS AND RACKS. 
(To the Bditor of The Engineer.) 
why some planing an: ping machines are wor parallel 
ordinary teeth, whilst others have wheels of tho come width sevens the 
teeth, but divided into segments or steps, at an Sy Is there any 
theoretical soluti this problem? If so, I should glad if any one 
will kindly give an example of it. J. A. H. 
Manchester. July 23rd. 


[There is a difference of opinion about this.—Ep. E.) 


MANUAL POWER ACCUMULATORS, 
(To the Bditor of The Bngineer.) 

S1r,— May I ask if any of your readers can give me any information 

respecting manual power lat such a hine, for inst. " 

constructed so that, say, a couple of men can in the morning accumulate 

as much power as will keep the machine going all day, and in the case of 

a vehicle be capable of drawing a weight? I shall be glad of any inf 

tion of machines of this nature, practical or experimental. M. M. 
Londun, July 20th. 
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* OUR FOOD SUPPLY IN WAR. 

THERE are very few who do not rejoice to see any mis- 
understanding between E and France come to an 
end, A war with France at the present time would be a 
calamity. The question, however, may well have sug- 
svg itself lately to many minds, whether a few years 

such a war would not be a still more serious matter 
if the navy of France continues to increase at its present 
rate, The discussion of the Naval Estimates last May has 
called attention to this question, and undoubtedly it has 
heen presented to ns in a clear shape by the paper read by 


»} overhaul them. For the rest we sup 
Zealand, | have a certain number of powerful swift armourclads seek- 


, | of suffering would follow. 


Mr. Barnaby at the United Service Institution, on the 9th 


February last. Previous to the reading of that paper | h 


we doubt not that many officers and others may have 
perceived what we consider to be the ugly features of the 
uestion, but it was probable that they would in most cases 
eel that their knowledge was imperfect; that answers 
might be supplied to uncomfortable doubts by those who 
knew more, and that so important a matter must be before 
the minds of our rulers and their naval advisers, and thus 
the spectre called up would be dismissed by being, as it 
were, mentally referred to the Admiralty, where no doubt 
it might be supposed its case would have been dealt with. 

The reading of Mr. Barnaby’s paper has disposed of this 
plea. Our information is brought up to date, and officially 
endorsed, and however careful a nsible authority may 
be in his utterances, we at least are confident that no fact 
lies kept in reserve which will radically negative the view 
he presents to us. Mr. Barnaby did not draw the con- 
clusions we arrive at, undoubtedly, but they were expressed 
by naval officers in the discussion on his paper, while 
Lord H. Lennox, in his speech on the Naval Estimates, 
went in some respects further than we can follow him. 
Both Mr. Barnaby and Lord H. Lennox dealt with the 
actual power of our navy to fight and attack an enemy, 
the latter especially contemplating the case of France— 
Vide Enaiyeer, May 11th last. Now, for our present 
pu , the relative strengths of our navies may be dealt 
with very shortly, for we propose rather to consider the 

uestion of our supplies of food. England, as an island, 

epends pn | on the food we grow ourselves and on what 
comes to our shores in ships, The former of these sources 
of supply has long become so inadequate to our wants that, 
if the latter can be stopped, England would be as surely 
starved out as was Paris in the winter of 1870—1871. it 
would be a magnificent operation of war, and doubtless an 
experiment which the naval and military foreign critics 
would watch with much interest. 

The supply of food by our merchant ships depends 
much, of course, on the relative powers of our own navy 
and that of our enemy; but not so much on the bare 
— of whether our fleet, as a whole, can dispose of 
the one opposed to it, as on yee of our ships when 
dispersed and acting singly. We cannot contemplate an 
enemy gathering an inferior fleet, to be diapened of by 
ours in a single blow. We know that the line of action 
which has commended itself to foreign officers—notably 
those of Russia—is to avoid our men-of-war and strike at 
our merchant shi If Lord H. Lennox were correct in 
stating that, at the end of the year, France would have 
seventeen first-class ironclads and England only eleven, 
then, indeed, France might well seek a general engagement, 
not with an inferior, but with a superior force at her 
command. Happily we cannot see grounds for such a 
e are classed any reasonable 
princi upposing, however, we take Mr. Barnaby’s 
figures—which appear to be by no means unfavourably 
presented for England—we find that he reckons, even at 
the present moment, that the French completed ironclads 
bear a proportion to our own of 12°5 to 18, or somethin 
over two-thirds, This would be quite sufficient, in a 
probability, to prevent our ships watching and reckoning 
with allof them. Any that elude us have a magnificent 
—— them in our trading shipping, which, according 
to Mr. Barnaby, bears a proportion to that of France of 
11°4 to 1°2, that is, nine anda-half toone. This proportion 
is really of little account except to remind us that the 
shipping trade of France is not essential to her existence 
in the sense that ours is, The absolute bulk of our own is 
more to the point. In 1875 the number of our trading 
ships appears to have been 19,991, of which 17,221 were 
sailing ships and 2970 were steamers. Each of these— 
especially each of the steamers—takes repeated trips during 
the year, so that we may reckon on a very large proportion 
of the above having to run the gauntlet through water 
infested by an enemy’s cruisers during the first three 
months of a war. We do not wish to make any extrava- 
gant supposition. We will admit, for the sake of argu- 
ment, that we have some merchant men who could gene- 


| rally escape any man-of-war that hove in 


sight, and might rendered too formidable to be dealt 
with by any light cruiser likely to be sufficiently swift to 
that we should 


ing the enemy’s war ships, to whom some of the slower 
vessels might falla prey. On the other hand, we presume— 
and paper favours the presumption—that 
some of our slower iron would accompany fleets of 
merchant ships as convoys. This last leaves greater free- 
dom to the French men-of-war to cruise in search of unpro- 


ings ; | tected ships, and there remains a great mass of trade that 


appears as if it must be wrteet, and an enormous amount 
ow wide a difference exists 
between the present state of things and that in the time 
of the war with the first Napoleon, may be seen by quoting 
a few statistics, The population of England in 1811 was 
9,551,888 ; Scotland, 1,805,688; Ireland, 5,937,856; Wales, 
611,788. The total may have been about 18} millions, 
including army, navy, &c., which then amounted to about 
640,500. In 1871 the total population, including small 
islands, was 31,817,108, and in 1881 it was 35,246,633. 
The quantity of food produced in the country varies 
comparatively little ; what, therefore, was only a supple- 
mentary supply in the beginning of the century is now our 
main source of food. It may be asked, however, whether 
we are not merely — out an unavoidable evil. 
Perhaps in a greater or less degree our supplies must fail 
us in war, still much may be done to limit the probable 
evil. Mr. Barnaby s ted the following questions :— 
(1) Whether England should build monsters of power and 
speed, offering the advantages of concentration of force, 
enabling powerful and quick blows to be struck ess 
of cost; (2) Whether we could keep an enemy’s ships in 
by b ing her ports; (3) Whether unarmoured men- 
-war should be Built such as could compete with the 
newest and swiftest merchant ships, or whether these 
latter ships themselves could not be rendered formidable 
in'time of war ; (4) What would be the part played by the 


danger in su 


fast gun and torpedo ship; (5) Ought we to have the 
eaviest guns possible or not? To us two or three classes 
of vessels appear specially necessary. We need a certain 
small number of monsters of crushing power to watch the 
entrance of harbours containing hostile men-of-war, and 

ighest attainable, to play the part of frigates in 
supplying information. Doubtless all heavily clad ships 
might be valuable as convoys, but without dogmatising as 
to such points, we would venture to bope that the subject 
may receive more earnest attention than it appears to have 
hitherto attracted. 


SANITARY VALUE OF THE LONDON WATER SUPPLY. 


Wirx cholera raging in Egypt, a natural anxiety arises 
for the safety of the public health in this country, A 
large amount of good advice is being given, and much of 
it is worthy of being observed. Especially are people 
warned to have regard to the purity of the water they 
drink. Cisterns should be cleansed, care being taken that 
they are not only made clean, but systematically kept so. 
Private wells should be carefully examined, to see that the 
contents are uncoutaminated by any contiguous cesspool. 
Such is human nature that we may pretty confidently 
predict these homely precautions will be very widely 
neglected, while everybody is expressing deep concern as 
to the purity of the public supply. The metropolis is 
—_— subject to a sort of feverish apprehension as to the 
character of the water which it has to drink. Past visita- 
tions of cholera have made the people of London peculiarly 
sensitive as to the perils connected with polluted water, and 
their fears have been aggravated by the alarmist theories 
of Dr. Frankland and others. We need not dispute that, 
in times gone by, the water supply of London was of a 
nature to occasion a serious amount of sickness. But the 
fact has been overrated, and a school of ultra-purists has 
arisen, promulgating doctrines which are almost enough to 
frighten nervous people into cholera at once. “ Dilute 
sewage” is tbe favourite phrase with some teachers con- 
cerning the metropolitan water supply. With far more 
reason might the atmosphere of London be stigmatised as 
“aerated poison.” The fact seems to be overlooked that 
the water supply of London has undergone enormous 
improvement since the years in which cholera swept 
through the metropolis, and that the conditions are 
materially altered. The intakes of the Thames com- 
panies have been shifted to points up the river, where they 
are removed to the farthest possible distance from the 
presence of sewage. On the Thames and the Lea re- 
spectively there is a Conservancy Act in force, which pro- 
hibits the discharge of sewage into the stream, and the 
Conservators are not slow to assert their authority in the 
matter. The utmost skill of the analyst fails to detect 
the presence of sewage in the water supply of the metro- 
polis, and Dr. Frankland has announced in his last 
monthly report on the subject, that the water sent 
out by the Thames Companies was “again unusually free 
from organic matter ;” while of the Lea water he says it 
was also “ exceptionally free from organic impurity.” The 
New River Company’s supply is said to have been “chemi- 
cally but slightly inferior to the best of the deep well 
waters.” That such water could disseminate cholera, or 
any other form of zymotic disease, would seem utterly 
impossible. Supposing cholera to enter the metropolis, 
there is nothing in the water supply which could assist in 
the propagation of the disease. The water supply of Lon- 
don comes from a source miles a up the stream than 
the situation of London itself, and the discharge of metro- 
politan sewage takes place at points altogether too low 
down to affect the supply. As for the danger of in- 
fection from localities above London, the idea is refuted 
by the present excellence of the water, which shows that 
the sewage of the up-river towns is practically excluded. 

An increased amount of attention has been given to the 
quality of the metropolitan water supply within a recent 
period. The circumstance is a fortunate one, as it affords 
a broader basis on which to form our conclusious. Three 
eminent authorities—Mr. Crookes, Dr. Odling, and Dr. 
Meymott Tidy—have been engaged by the seven metro- 

litan water companies which take their supply from the 
Piemes and the Lea to analyse the water which they dis- 
tribute to the consumers, The analyses have not been 
limited to a single sample per month in the case of each 
company, making in all little more than eighty samples in 
the course of a year; on the contrary, more than two 
thousand samples were operated upon in 1882, and the 
London water supply has thus been brought under daily 
instead of merely monthly supervision. The circumstance 
that these inations been conducted by 
engaged for the purpose by the water companies need not 
discredit their oct No one can question the integrity 
of the analyses, and all who understand the subject can 
draw their own conclusions from the data thus supplied. 
The examination has been thorough; no point has been 
neglected, and so satisfactory are the results that the oniy 

uge for the alarmists is found in the | oe that while the 
water is chemically pure, it may yet be dangerous to drink. 
a § a case must be so remote that we might 

be extremely thankful if every peril were as far off. 
Admitting the theory of cholera it cannot be 
supposed that a solitary germ will prove fatal to human 
life. A certain number must assuredly enter the system in 
order to multiply themselves with sufficient rapidity to make 
their presence manifest in the form of acute zymotic 
disease. If water be chemically pure, it is not reasonable 
to suppose that it abounds with the germs of cholera or 
fever, and it may be safely averred that in such a case 
the danger is not merely masked, but is so weakened 
and reduced that it practically amounts to nothing. If 
absolute purity is to be the only standard of safety, there 
are assuredly other vehicles for the transmission of disease 
far more to be dreaded than the water supply of London 
as it now exists. How far the water supply is independent 
of choleraic attacks is, perhaps, indica: y the incidence 
of diarrhoea. How are we to account for the fact that, 
during the second week in the present month, out of 325 
deaths from diarrhoea and dysentery in the metropolis, 
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247 were of infants under one year of age, and 56 of 
children aged one and under five years? The babes are 
not likely to have been water drinkers, If water were 
the poison that killed, the mortality ought to be at a 
minimum instead of a maximum in the first year of life. 
It is clear that atmospheric influences are at work, and if 
it be so with diarrhea, it is a fair inference that the same 
thing will occur with cholera. The facts with regard to 
the spread of cholera are not all so clear as some would 
have us believe. If the water supply of London were as 
pure as the snow on the summit of the Himalayas, we 
might still have diarrhea and its congener, cholera. It is 
a matter of experience in foreign countries that the 
_ kindling of fires impregnated with sulphur has averted 
the progress of this fearful epidemic. At the same time, 
no one can deny that water contaminated with choleraic 
matter is in the highest degree objectionable. That there 
is risk of the London water supply being thus contaminated 
is the point at which we join issue with those who speak 
as if the supply were a source of _ danger. We 
believe that it the water supply of the kingdom at large 
were as pure as that of the metropolis, there would be 
practically no peril to the public health from that source. 
Unfortunately, all England is not favoured to the same 
extent as London, and hence there is need for enforcin; 
the doctrine that a water supply which is actually an 
— polluted is an evil calling for the earliest possible 
rem 


y. 

That the metropolitan water supply is not in that 
dubious condition which some people are ready to believe, 
is shown by every practicable test. We may even take 
evidence from Dr. Frankland himself to this effect. In 
his report on the water supply of London for the year 
1881, we read that “the pos lhe deposited from turbid 
water on standing is often found by the microscope to 
contain living and moving organisms.” People have heard 
about these “organisms” until they have an idea that 
every glass of water from the metropolitan mains contains 
more or less of these dreadful creations. But when we 
look into Dr. Frankland’s report, we observe that in 1881 
there were only two companies out of seven which sup- 
plied water so turbid as to afford a nidus for these 
“organisms.” The Grand Junction supply is said to have 
exhibited them on three occasions, and the Lambeth on 
one. The Chelsea, the West Middlesex, the Southwark, 
the New River, and the East London, had none. It is 
commonly understood that the water supply from the 
Thames and the Lea is getting worse rather than better 
from year to year. But we find Dr. Frankland repeating 
that in the year 1882 there were only two instances in 
which he found “living and moving organisms” in the 
sediment of the London water supply. This is better 
than four in the ing year, and better still than 
seven in 1880. The average annual number of cases in 
which these “organisms” appeared in the last five 
years is 5%. In the previous five years the average 
was 16%. During the last seven years the annual 
average of the samples ee has been 
a fraction more than eight, while in the previous 
seven years the average was sixteen. Last year there was 
one instance of these organisms in the Lambeth supply, 
and one in the East London, the other five river companies 
being exempt. During the last four years no organisms 
have been detected in the Southwark supply, and durin 
the last three years none in the Chelsea or West Middle- 
sex. Taking the range of the last fourteen years, the 
improvement in the character of the supply is very marked, 
so far as these “organisms” are concerned. It is observable 
that on no occasion during the past year was the water 
supply, as reported upon by Dr. Frankland, either 
“turbid” or “very turbid.” On twenty-eight occasions it 
is reported as “slightly turbid.” On the remaining fifty- 
six occasions it was “ clear and transparent.” 

We have already remarked. on the limited number of 
samples taken by Dr. Frankland. Mr. Crookes and his 
two colleagues found, during the year, forty samples 
“very slightly turbid,” ten “slightly turbid,” and one 
“turbid,” leaving 2059 samples entirely free,—so far as 
unaided vision could determine—from suspended matters. 
Of the total fifty-one samples not entirely free from sus- 
= matter, thirty-five were connected with periods of 

eavy rainfall. But there are other considerations of more 
precise value with regard to the wholsomeness of .the 
supply. One of a very important character is that which 
has reference to the presence of free oxygen in the 
water. This is a test which Mr. Crookes and his col- 
leagues haye alone applied, and the result is decidedly 
favourable. The free oxygen averages from 1°74 cubic 
inches per gallon in A to 2°25 in February. 
The water being then fully oxygenated, proves the 
absence of putrescent matter. There is nevertheless a 
statement from Dr. Frankland that during 1882 the river 
water supplied to London was in times of flood “ often 
largely polluted with organic matter and unfit to drink.” 
On the character of the water, as affected by this 
“organic matter,” there is a dispute between Dr. Frank- 
land on the one hand, and Mr. Crookes and his friends on 
the other. It is pointed out that if judged by this 
standard, the water of Loch Katrine would be condemned, 
and would appear as far inferior to that of the East 
London and New River supply. Dr. Frankland is, in fact, 
accused of adopting an ingeniously contrived scale of 
unwholesomeness, by an ap to which the water of the 
London companies is month after month held up to public 
execration. Experience seems to show that this organic 
matter is of such a nature as not to menace the public 
health. It is somewhat singular that the mortality of 
London seems to be highest in those years when there is 
least of this organic matter in the water supply, and the 
mortality is lowest when the organic matter is in excess. 
course the significance of this organic matter depends on 
its real nature. It might be very ful, but there is rea- 


son to believe it perfectly harmless. The quantity is small, 
and its nature seems to identify it as “anormal constituent 
of most river waters.” The Royal Commission on water 
supply, of which the Duke of Richmond was president, 
reported in 1869 that there was not any reason to regard 


the organic matter of the Thames water as objectionable. 
The Royal Commissioners asked for better filtration, and 
for more efficient measures to exclude sewage from the 
Thames, the Lea, and their tributaries. When the Com- 
missioners reported, they considered the water to be 
“Generally good and wholesome.” Beyond this, they 
believed that when the measures they recommended were 
adopted, “ water taken from the present sources would be 
perfectly wholesome, and of suitable quality for the supply 
of the metropolis.” At the time when the Commissioners 
investigated the subject, filtration was “in many cases 
very imperfectly performed.” In this and other respects 
great progress has been madesince 1869, Dr. Frankland him- 
self is constrained to acknowledge “ the very extensive and 
effective arrangements and apparatus which the water com- 
panies drawing from the Thames and Lea have for storage 
and filtration.” The same authority speaks of “the compara- 
tive freedom from excessive organic pollution which has 
been observed in Thames water since the year 1875,” and 
attributes it to the increased storage space acquired by the 
companies drawing from this source. 

The indications of “ past and present contamination,” as 
set forth by the total amount of combined nitrogen, are 
stated by Dr. Frankland to show a reduction during recent 
years. This he considers “ partly due to the longer storage 
to which the water is — by the companies, and 
probably to some extent to the processes of jal purifica- 
tion to which most of the se discharged into the Thames 
in now submitted.” The statement is fairly encouraging. 
But a very important element in this question as affect. 
ing the public Tealth is the abundance of the metropo- 
litan water supply. This is sometimes questioned, but 
there is indisputable evidence that the companies furnish a 
liberal supply in the aggregate, whatever may be the 
manner of the individual appropriation. The ave 
daily supply in 1867, including the chalk water of the 
Kent company, was under 99,000,000 gallons, Last month 
the average daily quantity was more than 159,000,000 
gallons. Considerable economy has lately been effected in 
connection with the constant supply, which makes the con- 
sumption last month the more remarkable. The weather 
was generally hot, and it was specially important that the 
supply should be unstinted. An insufficient water supply 
during a period of unusual heat would itself be perilous to 
the health of a crowded population, and the unfailing 
abundance which arises from a river supply is an advan- 
tage of no slight value. Reviewing all the conditions of 
the metropolitan water supply, we feel justified in saying 
that cholera is far more likely to meet with an opponent 
than an auxiliary in that quarter. 


THE PATENT BILL. . 


Tue Patents for Inventions Bill, as amended by the Standing 
Committee on trade, to which it was referred, is waiting for the 
consideration of the whole House. We do not propose now to 
consider it in detail. There is, however, a matter to which we 
deem it necessary the attention of the Legislature should be par- 
ticularly directed. The pendency of the Bill has, as might have 
been expected, checked applications for letters patent. Inventors 
hesitate to proceed. They are conscious that the Bill, if 
will effect considerable changes, and they not unnaturally hold 
their hands until the period of transition shall be determined. 
It is, therefore, to the highest degree desirable that the suspense 


& | should be ended with the least possible delay ; that if we are to 


giveuptheold love we may be on with the new with every despatch. 
The Act is intended to come into force on the lst January, 1884, 
but, oddly enough, the Bill as it stands at present makes 
it impossible that it should be fairly and properly workable 
at that time. By the 99th Clause it is provided that the rules 
which are to furnish the machinery for the working of the Act 
are to be laid on the table of the House, and are not to be effec- 
tive until they have occupied their position for forty days. It is 
obvious, therefore, that we cannot hope to proceed under the 
new measure—except, perhaps, in a very tentative and unsatis- 
factory manner—until next year has considerably advanced, and 
in the meantime, by Clause 110, the old Act will be repealed. No 
doubt the 99th Clause is permissive—“ The Board of Trade may” 
make rules “for regulating the practice under this Act ”—but it 
seems to be beyond dispute that the Act cannot be properly 
worked without them, and that it is the intention of the Govern- 
ment that details of practice shall be furnished. We have no 
hesitation in saying that this stipulation is unnecessary. Rules 
were from time to time made under the old Acts, but they 
were never submitted to Parliament, and no one was ever 
the worse for the omission of such control. When the 
rules were framed under the existing Trade Marks Act, much 
doubt was expressed whether they did not unduly extend the 
Act, and were so far ultra vires; but it was said in reply that 
inasmuch as the rules were submitted to Parliament, they had 
legislative force. It is very far from desirable that this should 
happen with the new Act. The Bill is fairly precise in its 
details, and the public will be quite satisfied to dispense with the 
check which the submission of the rules to Parliament is sup- 

to create. Every one knows that rules laid on the table 
lie there and nothing more happ The new rules of pro- 
cedure under the Judicature Acts, which in themselves consti- 
tute a sweeping measure of reform, and which have lain on the 
table for nearly half the time already, have only, as we write, 
become to a limited extent accessible to the public, and have 


only within the last two or three days been submitted to the 


Judges, other than those who framed them. The Bar and 

solicitors have never had a chance of expressing an opinion upon 

them. We earnestly hope that the House of Commons will re- 
THE HUDDERSFIELD TRAMWAY ACCIDENT, 


Tue verdict of the coroner’s jury on the fatal tram-car acci- 
dent in Huddersfield has been given, and no criminal blame is 
imputed by it to any one in particular. The jury, at 6.30, 
retired to consider their verdict, and they returned at 9.18, or 
after nearly three hours’ consideration, with the following: 
—“(1) We find that the deceased persons, Isabella Wood- 


Of | house and others, came by their death from the falling over of 


the tram-car when running at an excessive speed consequent 
upon the driver having lost control of his engine through the 
breaking of one of the pistons, preventing him from -ffectively 
applying the reversing motion. (2) That we severely censure the 
driver for having in disobedience of orders closed one entirely 
and the other partly of the valves admitting steam to the auto- 
matic brake, thereby preventing any chance it might otherwise 
have had in coming into action.” The primary cause of the 


accident was, it seems clear from the evidence, some misha: 
with the engine, and if it is assumed, as the evidence showe i 
that the fracture of one of the pistons rendered one of the 
cylinders powerless for stopping the engine, it would appear 
difficult to attach blame to the driver, although he is censured 
for putting the governor brake gear out of action. One of the 
witnesses—Mr, A. G. Evans, of the Lancashire and Yorkshire 
Railway—supposed the breakage to occur > = the interven. 


tion of a loose screw from the piston body. Mr. J. M. Pratt, 
engineer, of Huddersfield, was called, and gave evidence to 
the same effect as that of Mr. Evans, and that if the 


piston had not broken, the car accident would not have ha pened, 
as at the speed of about ten miles an hour sufficient phen could 
have been 3 on the engine, without the governor brake, to pre- 
vent it. No adverse criticism seems to have been made on the 
engine, which is of the Wilson type; but a good deal 
met the evidence of the borough engineer, Mr. R. 8. Dugdale, 
between whom and the tramway inspector, Mr. Laxton, there 
seemed to be difference of opinion, as with unfriendly rivals. The 
latter stated that he had reported on the unsatisfactory state of 
the curve on which the accident ocourred, there insufficient 
superelevation of the outer rail, but had been told on this or 
another occasion to mind his own business—a suggestion for limi- 
tation of duties which Mr. Dugdale did not afterwards seem to con- 
sider it desirable to explain. The car, however, was very heavil 
loaded at the top, or it would probably not have poi race | 
Taken altogether, it appears clear from the evidence that the 
engine was not provided with sufficient brake power to enable it 
to deal under all circumstances with a loaded car on the steep 
gradients of Huddersfield. It is very desirable that ample brake 
power should be readily available, as it is quite clear that road- 
ways cannot often be made to suit the requirements of super- 
elevation of outer rail for high speeds, 


PRECAUTION AGAINST THE INFECTION OF CHOLERA, 


Tue Memorandum issued by the Local Government Board 
concludes with the following paragraph, “ It is important for the 
public very distinctly to remember that pains ra ae and costs 
incurred for the purpose to which their memorandum refers can- 
not in any event be regarded as wasted. The local condition 
which would enable cholera, if imported, to spread its infection 
in this country, are conditions which day by day, in the absence 
of cholera, create and spread other ps Bars et which, as 
being never absent from the country, are in the long run far 
more destructive than cholera ; and the sanitary improvements 
which would justify a sense of security against any apprehended 
importation of cholera, would to their extent, though cholera 
should never reappear in England, give ample remunerative 
results in the prevention of those other diseases.” Comment- 
ing on this “A Physician, of Mayfair,” writes to a morn- 
ing contemporary, that in the course of many years’ medical 
practice in the fashionable quarters of the metropolis he has 
rarely found a house among the dwellings of the rich which in 
any way fulfilled the requirements of modern sanitation. As a 

e, he writes, they are as carefully prepared for the inroad 
of disease as are any of the filthy courts in crowded parts of the 
city. . . . The dust-bin isa plague spot attached to every 
house, Year after year, and ugh various tenancies, it 
remains a neglected source of passive, and frequently of vital 
danger to health. . . . Many householders will say that the 
remedy for this evil lies with the dust contractor, and if he did 
his duty this evil would not exist. This is a great mistake, for 
the mischief lies in the construction of the dust-bin proper, 
which is usually built of solid stone inside a dark, unventi- 
lated cellar, and the bottom of which is foul with the 
refuse of ages. Such a hole never is, and never can be, 
cleansed ; besides, it is nobody's duty to do it, and 
no domestic servant would like the duty if asked to do it. 
The only true remedy is to do away with the dustbin. Some 
years ago, he writes,-I caused mine to be levelled with the 
ground and the saturated earth to be carted away, and having 
laid down fresh concrete, I hung up a row of sacks for the recep- 
tion of dry dust. In order to provide for kitchen refuse I 
established two zinc-covered pails, which stood in the open air to 
be washed by the rain. One is taken away full and returned 
empty every day. Thus, when the dustman calls, the sacks are 
ready to be shouldered and carried to the cart without leaving a 
track of litter en route. The ideal plan at this stage of the pro- 
ceedings would be to have a closed cart with a shoot down which 
the contents of the sacks could be sent; but, failing this, the 
sacks have to be emptied as best they may, while the advent of 
the dustman, instead of being an active source of danger to 
health, is now nothing more a convenience in the way of 
ordi house cleaning. . . . I have occasionally known 
rich people have their drains attended to and their cisterns cut 
off from the sewers after they have suffered the penalties of 
negligence. But however perfect a house may be made in these 
respects, there is always the inevitable dustbin left behind as a 
fertile source of disease. A great portion of the vegetable and 
animal refuse matter of a house can be burnt at once in the 
kitchen fire, and the refuse which the dust contractor has to 
remove may, to a great extent, be confined to mineral matter. 


LUMINOSITY OF FLAMES, 


A paper has recently been pemtet by Sir W. Siemens on 
this subject in the Ann. Phys. Chim. He says that the 
luminosity of burning gases is a secondary phenomenon depen- 
dent on the separation and incandescence of solid particles sus- 
pended in the flame. Gases from which no such particles are 
separated, burn with a feebly luminous flame, and _ this 
luminosity is assigned to the incandescence of the gases them- 
selves. No experiments have hitherto been made to ascertain 
whether pure gases heated to a high temperature really emit 
light. In order to examine this author's brother 
made a series of observations with a Siemens’ regenerative 
oven of the form used in the hard glass manufacture, 
whereby a temperature of the melting point of steel, 1500 to 
2000 . C., could easily be attained. By a suitable con- 
trivance the interior of the oven could be examined, and it was 
found that provided the experimental room was kept perfectly 
still, the heated air in oven emitted no light.” The 
introduction of a luminous flame into the oven caused its 
interior to be only feebly illuminated. As a result of the 
experiments, it follows that the supposition that the lumi- 
nosity of the flame is due to the incandescence of the gas is 
incorrect. In order to determine the temperature at which 
luminous waves become non-luminous, the author suggests a 
repetition of the above experiments with a more refined appa- 
ratus. The authorfurtherdemonstrates that the heat rays emitted 
from hot gases are very small in number as compared with those 
emitted from equally hot solid bodies. Observations on the 
behaviour of flames themselves prove equally that the luminosity 
of flames is not due to the incandescence of the products of com- 
bustion. If the gases to be burnt are more quickly mixed the 
flame becomes shorter, since the process of combustion is accele- 
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rated and hotter, since less cold air is mixed with the burning 
. The same phenomenon occurs if the gases are strongly 
ted before they are burnt ; but since the ascending products 
of combustion are maintained for a short time only at the tem- 
perature of the flame, the above phenomenon would be reversed 
were the self-luminous, The luminous part of the flame 
is separated by a line of demarcation for the products of com- 
bustion, and is coincident with the termination of chemical 
action, which is probably the cause of the emitted light. If it 
be assumed that the gas molecules are surrounded with an 
envelope of ether, then a chemical combination between two or 
more of the molecules will cause a vibration of the ether 
particles, which becomes the starting point of the light and heat 
waves. The luminosity of gases when an electric current is 
through them can be ey in a similar manner, and 
the author has already observed that all gases are conductors of 
electricity when their point of so-called polarisation maximum 
has been reached, 


FOREIGN VESSELS AND ENGLISH TRADE. 


We referred some time ago in Tux Enoreer to the foreign 
vessels that are engaged in English trades. Our fullest informa- 
tion on the matter is obtained in the returns that relate to that 
part of the trade that is included in the export of coals, on which 
we have returns for the past month. It appears that at 
Newcastle-on-Tyne there were 367 British and 227 foreign vessels 
that took coal cargoes away from that port last month; from 
the little port of Blyth 19 foreign and 14 British vessels took 
away cargoes; from North Shields the proportions were 23 
British and four foreign; and from Sunderland 104 British and 
83 foreign; other ports sent numbers that correspond—West 
Hartlepool, Hull, Liverpool, Cardiff, and others; and it becomes 
more and more apparent that it is in a large degree due to the 
timber importation that we have to trace this large use of foreign 
vessels at some of the ports. Vessels come from the Baltic with 
cargoes of timber to the coal exporting places, and they take 
back a ger pe This is probably the explanation for the 
great bulk of the vessels, But it may be added that the pro- 
portionate tonnage, if procurable, would be less unfavourable to 
the British shipowners, because it is mainly vessels of small 
burden that come thus from abroad; and it may also be added 
that there is now increasing an importation of timber by British 
_ steamers which is likely to lessen to a very great extent the 

employment of the small sailing vessels, The steamer has 
brought down, and is likely to bring down still further, the rate 
of freight, and as it does so, and as the sailing vessels are lost 
and not replaced, there will be miore and more a divergence of 
the trade from, the foreign vessel to that of our own country. 
It will increasingly employ our own vessels, and will indirectly 
stimulate the trade of this country, and that to an extent that 
will be appreciable. 


LITERATURE. 


James Nasmyth, Engineer. An Autobiography. Edited by 
Samuen Smives, LL.D., Author of “ Lives of the Engineers.” 
London ; John Murray. 1883. 

[Frest Noricer.] 

Tuis is pre-eminently an age of bi hies, and Dr. 

Smiles may almost be said to have sa. the title of 

biographer-in-chief of a class of men whose claims on the 

_ gratitude have not always been fully recognised. 

successful politician, the popular divine, the great 
soldier has always been sure of a record of his life, but the 
lives of inventors, engineers, and such like, have not, until 
lately, been considered worthy of notice. Their contests 
are with the silent forces of nature, and their victories are 
mostly achievedin secret, No nation looks on in wonderin 
expectation ; nor was it ever the fashion to keep speci 
messengers in readiness to announce to the world that 
success crowned their efforts, In not afew cases it 
was denied that anything at all had been accomplished ; 
and when at length it became evident that the new inven- 
tion would minister to people’s comfort, or enable them to 
make money, then the unfortunate inventor has been held 
up to execration as a peacoat bent upon depriving the 


community of Pye 4 which they had in reality always 
possessed, though it never happened until that moment 
to be required, 


_ Dr. Smiles was amongst the first to recognise that the 
lives of these men might be made interesting to the 
general reader as well as to the professional man. Without 
any taste for that “ horrible wrangling about priority,” to 
use Humboldt’s words, it has been found that a large 
circle of readers exists for the history of men who have 
neither deposed kings nor re-arranged the map of Europe, 
but whose inventions have had a permanent effect upon 
the happiness, well-being, and comfort of the entire human 
race. In the present instance he has been singularly 
fortunate in his subject, and although the book is pro- 
fessedly an autobiography, and therefore not written by 
Dr. Smiles, it should be remembered that the first 
seantling of the work appeared twenty years ago in his 
“Industrial Biography.” The first three chapters of the 
book consist of an account of Mr. Nasmyth’s remote 
ancestors and his immediate progenitors. If it should be 
thought that this might well have been omitted, it is 
sufficient to state that one object Mr. Nasmyth had in view 
in compiling his autobiography was to put on record at the 
same time notices of the life of his father, who is con- 
stantly referred to throughout the work. 

James Nasmyth was born at 47, York-place, Edinburgh, 
on the 19th of August, 1808, and belongs to a family in 
which artistic and constructive talent seems to have been 
hereditary. For four or five generations the Nasmyths 
were builders and architects, many important buildings in 
Edinburgh having been erected by them. Mr. Nasmyth’s 
father—Alexander—was, as is well known, a celebrated 
painter, and Patrick, his elder brother, also became famous 
as an artist, though he died at the early age of forty-four. 
The father was not only an artist, but he was 
of great mechanical ability. He was the contriver of the 
now well-known “ bow-and-string bridge,” as he named it. 
A sketch from his hand is extant, dated 1796, which was 
reproduced in Taz Encineer of November 13th, 1868. He 
was also, as we now learn for the first time, the inventor 
of the method of rivetting by pressure instead of a blow, 
although he never seems to have proceeded further than 
the mere squeezing of the rivets between the jaws of a 
vice. Young Nasmyth was sent to the Edinburgh High 


School at the usual , but he does not seem to have 
learned very much there. His father was intimately 

uainted with some of the best Edinburgh men of the day, 
and the lad’s real education was being silently carried on by 
association with hiselders, His father had a workshop, and 
James spent many hours there, the result of his father’s care- 
ful instruction being that he attained a considerable amount 
of manipulative skill when he was but achild. He 
also devoted some time to chemistry, making it a rule not 
to buy his reagents, but whenever possible to make them. 
In this way he “ eventually produced perfect specimens of 
nitrous, nitric, and muriatic acids.” We venture to suggest 
that there is some mistake as regards nitrous acid, the 
preparation of which is certainly beyond the powers of a 
couple of schoolboys, and which is, moreover, a very un- 
attractive product. He left the High School in 1820, and 
subsequently attended the classes at the Edinburgh School 
of Arts, as well as some courses of lectures at the Univer- 
sity. A sectional model of a condensing steam engine 
which he made was the foundation of a small business in 
that line, and he obtained several orders for working 
models of steam engines for institutions which were 
founded in different parts of the country in imitation of 
the Edinburgh School of Arts. About the year 1827, 
when the subject of steam i on common roads took 
such a firm hold on the public mind, he set to work on a 
“ big job” of the kind, and in about four months the 
machine was ready. It was exhibited before the members 
of the Scottish Society of Arts, and for three or four months 
experimental trips were made with it on the Queensferry- 
road, The runs were generally of four or five miles, 
and it carried eight passengers. It is greatly to be 
regretted that this interesting machine was not preserved 
intact. It was unfortunately broken up, the engines and 
boiler being sold for £67, “asum which more than defrayed 
all the expenses of the construction and working of the 
machine,” says Mr. Nasmyth. He continued to direct his 
attention to the steam engine, taking every opportunity of 
seeing and making drawings of such machines, In 
course of his observations he was led to notice the su 
riority of the engines made by the Carmichaels, of 
Dundee, who, he afterwards found, were the first Scottish 
engine builders who gave due attention to the use of 
machine tools, He became familiar with the name and 
fame of Henry Maudslay, and the chief object of his 
ambition was to come to London and work under him, 
How was this to be done? Maudslay had ceased to take 
apprentices, and, even if he had not, the elder Nasmyth 
had not the}means of paying the heavy premium required in 
such cases, He executed two “diploma works,” one being 
a most complete working model of a high-pressure engine, 
with a cylinder 2in. diameter and the stroke 6in., and the 
other a set of hand sketches of machines and Yt of 
machinesin perspective. Packing uphisengine anddrawings 
he set sail for London on the 19th of May, 1829,accompanied 
by his father, who had been introduced to Maudslay a 
few years before. The result of the interview was that 
Nasmyth was engaged as Maudslay’s assistant in his 
private workshop, and he filled that position until Maud- 
slay’s death in 1831. This — of the book is full of 
interest, as it contains the account of Maudslay’s 
method of working with which we are acquainted. In 
August of the same year Nasmyth returned to Edinburgh, 
and rented a piece of ground at Old Broughton as a work- 
shop, in which to construct the machine tools necessary 
for a start in business on his own account. His choice 
lay between Liverpool and Manchester, and he eventually 
decided in favour of the latter, his place of business being 
in Dale-street. He remained there two years, and in 1836 
he removed to Patricroft, where he spent twenty years of 
the most active portion of his life; and it is with the 
Bridgewater Foundry that his name seems to be most 
closely connected. He retired from business in 1856 at 
the early’age of forty-eight, and went to live at Pens- 
hurst, Kent, in a house which he named “ Hammerfield.” 
Long may he flourish! From that period he devoted 
himself mainly to astronomical pursuits, the results of 
which are set forth in detail in his “ Autobiography.” 
Perhaps we may be excused from entering into that part 
of the subject, as being rather beyond the scope of this 
journal. Moreover, the results of his laborious observa- 
tions on the moon are well known. Whatever astronomy 
may have gained, it will hardly be denied that the science 
of engineering has lost in a corresponding degree !by his 
early relinquishment of those pursuits in which he first 
obtained name and fame, 


THE ENGINEERING AND METAL TRADES 
EXHIBITION. 
No. IV, 

Messrs. Beck and Co., Southwark, exhibited a variety 
of their specialities for water supply, consisting of sluice 
valves, hydrants, double and single outlet stand pipes, gun- 
metal fire-cocks, &c., as well as specimens of pel valves, 
ae valves, the “ Beck” whistle or fog horn for steamers, 
and a number of other fittings. An ingenious water waste 
preventing cistern—Bell and’ Wheatley’s patent—is also 
being shown, the chief points of merit being its simplicity 
and freedom from liability to get out of order. On page 
74 is shown a sectional elevation of this waste preventer. 
The discharge is effected by means of a syphon, which is 
charged and brought into action by a small cylinder con- 
taining a loosely fitting piston connected to a lever, and 
which, when the lever is pulled down, forces sufficient 
water to start the syphon. The cistern exhibited will 
discharge two gallons at each flush. 

Messrs. Thwaites Brothers, Bradford, have a very large 
display of machinery in motion. A steel tilt hammer, 
with double wrought iron standards, is a strong and sub- 
stantial piece of work ; the hammer head and piston-rod 
being both made of mild steel. The valve gear is of case- 
hardened wrought iron with large wearing surfaces, 
Several stamping irons are also shown ; these have double 
frames with guides, and are designed to be used either as 
steam drop stamps or ordinary forging hammers. They 


are both self-acting and hand-worked, and the stamping 


the | is much leas liability to 


motion is controlled by a foot treadle, so that the pistom 
can be held up until the article to be stamped is placed om 
the die, and then suddenly dropped with full force as soon. 
as the attendant places his foot on the treadle. On 
page 74 we illustrate an improved circular saw for hot iron, 
which Messrs. Thwaites specially recommend for use in 
smiths’ shops, It is a simple and handy tool, and where 
much work is done will no doubt soon repay its first cost 
by economy in wages, fuel, and iron, The saws are made 
in sizes varying from 24in, to 36in. in diameter, and are run 
ata of 1500 to 2000 revolutions per minute, a 
trough being formed in the frame for containing water, 80 
as to keep the. lower part of the blade continually im- 
mersed. All bearings are of phosphor bronze. Messrs, 
Thwaites also exhibited the well-known Root’s blower, 
with direct-acting engines, and Thwaites’ improved quick 
speed trunk air compressor, with cylinders 7}in. diameter, 
and 10in, stroke, fitted with Holt’s patent valves. 

A stone and ore crusher of somewhat new design was 
shown by Messrs, W. H. Baxter and Co., Leeds, who 
claim for it several important advan over the older 
form known as Blake’s crusher. The chief difference lies 
in what is termed the “knapping” motion, the jaw being 
brought up with a quick movement, which cracks the 
stone much more readily than the slow moving jaw 
worked by the ordinary toggle joint. Instead of taking 
half a revolution to give the blow, as in the Blake machine, 
it is accomplished in a — of a revolution, the back- 
ward motion occupying the same time, so that the jaw is 
stationary during the other half. It is stated that with 
the knapping motion only one-half the driving ar ige is 
required, while the material is more evenly cubed, and 
there is much less waste from dust and chippings, The 
sudden wager es the jaws also leads to improved results 
in working, it being found that the crushed material falls 
away with greater readiness, and is therefore not broken 
more than necessary. It is also stated that the strain on 
the crank shaft is very considerably reduced, and that there 
e than in the older form. 

The hydraulic and steam joint illustrated by the 
engraving, next , was shown by Mr. E. Penning, of 
Westminster. is joint consists of a slightly bell-mouthed 
flanged end to 7 and within the internal wedge- 
shaped space formed by the meeting of two such pipes is 
inserted a joint piece, either in one or in two se 
washers, as shown in the di The joint has been 
tested at Sir W. Armstrong’s works to a pressure of 
4000 lb., and has been found to remain tight. It will be 


seen that the greater the pressure the greater the tight- 
ness of the joint. 
The engraving, page 74, represents a shearing machine 


exhibited by Messrs. J. Rhodes and Sons, Wakefield, 
Yorkshire, for cutting iron plates 4ft. wide by }in. thick. 
The “ig Being machine is cast in one piece, and the 
movi on which the shear blades are fixed works in 
strong bracket slides, which are bolted at each side of the 
machine. These brackets are adjustable and arranged so 
that they will bring the cutting knives nearer or farther 
aj is prevents all packing behind the shear blades. 

he machine is fitted up with a patent clutch motion, and 
can be instantly thrown in or out of motion when out of 
gear. The moving knife always remains at the top ready 
for use, It is worked by a double excentric shaft, con- 
nected with rods toa moving beam. No special founda- 
tion is required for it. e@ same makers exhibit a 
machine for shearing corrugated iron. It is 36in. wide, 
and is made on the same plan as the 4ft. shearing machine 

ur hitherto ex in cutting corrugated iron, wor 

most often done with a hammer rae chisel, 

The Church Engineering Company showed models and 
this com s exhibit cen in the imen 
of the ence of Mr. Church’s 
samples of slides that have been long at work. One of 
these is a slide which has been used on a locomotive on 
the London and South-Western Railway, not as a mere 
experiment, but as an actual working slide, doing its duty 
during a running over 120,619 miles, This slide is of the 
circular form held in a loop or buckle, in which it is 
free to turn round, and in which in fact it is made to 
turn partly round at every stroke, and always in the same 
direction. This rotation, combined with the reciprocating 
motion, gives the slide a gliding movement along the 
port face, and by continually c ing the parts of the 
surfaces that come in contact with other, prevents 
most effectually the formation of hollows or a Ho 
in the rubbing surfaces. The bearing parts of the 
port face are also so that there is no part 
which is not overlapped by the slide at ev struke, 
and consequently there is no wearing toa shoulder. B 
means of a central supporting surface, on which the ee 
of the slide takes a bearing, a large part of the pressure 
forcing the slide against the port face is relieved, and thus 
friction is greatly reduced, and the power necessary for 
working the slide is largely economised. A slide with 
these arrangements in its favour might be expected to 
wear little, and to wear evenly; but the actual condition 
of the slide and facing after their work over more than 


one hundred and twenty thousand miles is such that one - 


is surprised to see anything so true and perfect, while the 
wear is scarcely a Another sample is the ae, 
with expansion slide on its back, which Mr. Church fi 

more than six years ago to the engine of H.M. tug Camel. 
This compound slide is illustrated at page 74. It has been 
in constant use since January, 1877, except for a short 
time in 1879, when new cylinders were fitted to the engines, 
the same slides being continued in use with the new 
cylinders. The slide in this case is of rectangular form, 
so that it has no sae motion; but the pressure on it is 
so relieved and balanced by three rings, arranged to work 
against the slide cover, that the wear—which, so far as it 
can be measured, does not amount to one-hundredth of an 
inch on each surface—is perfectly equal. The surfaces are 
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so perfect upon the other, the atmo- 
spheric pressure holds them together in opposition to very y 
eongiderable force exerted to separate them, : 
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EXHIBITS AT THE ENGINEERING AND METAL TRADES EXHIBITION, 
(For description see page 73.) 


PENNING'S PIPE JCINT. 


RHODE'S PLATE SHEARS, BECK’S WASTE PREVENTER CISTERN, 
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OONTRAOTS OPEN. 
BOILERS FOR THE CROSSNESS PUMPING STATION. 


for making, completing, and deliv: six new boilers for the 
Crossness Main 


smallest part, by 30ft. long inside, with one internal cylindrical fire 
flue. (3) The shell to be made 
to be of one plate same size; the longitudinal joints are to be 

so that their edges not form shelves for wa‘ in. e QW y Uy 

rings to be cylindrical, not taper ; that is, each alternate ring is to be nm hi lllldddidddledllldllda 

2 


either inside or outside of its two ad. jacent oe and with 2hin. 
(4) In the jointof thesixth and seventh rings of th 


d 
the shell, a hole, 


| 


or a less elongation than 30 cent, will be rejected, and other | cracked. Steam or hydraulic rivetting will be preferred to hand 
plates must be sided ob the contenstes’s own cost. Should the | rivetting. (12) The plates to have the corners properly trimmed 
—— , the plates that the test pieces are cut from | down when required, and no loose pieces or filling in are to 
his | will taken and paid for by the board at 18s., price of | be used on any account. The edges of all plates to be turned or 
the per cwt. (8) the plates are to have the names of the | planed. The whole of the seamsto be chi; and caulked inside and 
makers stamped on them in such a manner as when the boiler is | out, Nosalammoniac 


. by Logitudinad , Section. 


STEEL BOILERS FOR THI: OROSSNEGS PUMPING STATION. 


at least 3in. in depth from edge of plate to inside. At the fire end | completed it shall on each plate be visible from the exterior of the | but they are to be made tight entirely by good and careful work. 
is to are outwards, to receive and make a joint | shell, or the interior of the flues, as the case may be. (9) Any | (13) Each new boiler to have its two stayed to 

with the fire tube, and the opposite end is, for the same objects, to | plate which cracks in the flanging or rivetting, which is shelly, or | two longitudinal wrought iron stay rods and gussets, as aN 
<5 = inwards. (6) The fire flues to be Fox’s patent corru- any other defect, or which weighs at a less rate than 5'41b. for | ing. Each stay rod to be 2in. in diameter, screwed to take nuts Y 
ues, with circulating tubes, as shown on Fig. 1, with | every jin. in; thickness per foot superficial, is to be rejected. (10) | inside and outside the boiler, which nuts are to bear on turned 
The trans- | The rivets tobe gin. diameter, of the same brand as the plates, to | wrought iron washer lates Sn dienaeter, by Be. Seen a 

nuts to the front to: be finished bright. gin. 

6 e whole of the tes of the itudinal, seams of the shell are to be dou rivetted, rivetted. steel an manhole 


ells, furnace, flues, steam chests, &c.—are to be of the . ‘pi h 

Landore-Siemens, Siemens-Martin, Leeds Fone Company’s, qu) rivet holes throughont the boilers are to be| and faced with bright bolts, nuts, and , the cover 

, selected, mild quality of steel, gin. thick, illed in position, after the plates have been bent into form | be vided with a ning | boss, a strengthening band. of 
ion of the end plates, which are to be 4in. | and fitted together, with the view of securing truth in the holes specified in Clause 7, 3}in. pn. to be 

ps 24in. long, planed, 2in. wide, to be cut off any | and in the fit of the rivets. The heads of the | round the opening. (15) In the centre of the bottom of the 
plates when requested, in ell of each boiler there is to be cut a 10in. diameter 
‘or 


835 
3° 
oF 
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the presence of an officer | rivets to be against by a tool—if rivetted in a steam | ring of sh 


Fe 


testing the tensile strain and elongation. Any | rivetting e or by a holder-up if hand rivetted—formed with | round which is rivetted a cone steel forging for blow-off, and 
than 30 tons per square inch ultimate stress, a cup to {fit second ring on 


i 


the top of shell of boiler there is to be 


; 


A 
— 
| Y N! 
| 
| 
a | 1 |! yet 
AZ 
Fic.1 
"Tux following is the specification to be observed by the contractor | ( 
outside diameter by 3ft. Sin. high ; with plates gin. thick and EE Ce | 
join to dhe side plato, andl the side plate to be flanged to join to YY —_— 
the shell of the boiler. On the top of the dome, a steel forging, as eee. ee Fhe | ‘ 
shown on Fig. 1, with orifice 8in. diameter, is to be rivetted. — 
i The contractor to verify from actual measurements the position of 
; the safety valves, manholes, and steam chests, and all fitti i 
existing on the present steel boilers 4 
contract, so that every jr be nd be interchangeable with any, 
those on the existing six steel boilers, or with the six specified in & 
50 as to a joint to the shell of the boiler. All flanging to 
| 
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4in. diameter hole for safety valve steam-way, This is to be 
surmounted by a steel cone forging, as shown at Fig. 1. The 
openings in the front of boilers for the scum and feed connec- 
tions to be strengthened by turned steel rings, 7in. diameter, lin 
thick, with countersunk rivets, (16) A pair of safety valves, 4in. 
diameter, to be provided, and fixed to each new boiler; to be of 

n-metal, to have gun-metal seats, carried on a double-branch 
cast iron box standard, and to be loaded up to 35 1b, on the square 
inch above atmosphere. One of each pair to be an exposed valve, 


with a sliding weight carried on a wrought iron lever, guided in’ 


oosely-fitting guides, and having a loosely-fitting gun-metal pin as 
: telerum, the lever to be graduated from actual experiment with 
a pressure gauge, and to be marked at every 5 lb. with figures, 
The other of each pair to be a lock-up valve, loaded with lead 
weights within cast iron cover, the said covers to be perforated on the 
top with sixteen holes din, diameter, like the present, and fitted with 
lever, handle, and cover, and lifting rod for lifting the valve when 
necessary. (17) Each of the new boilers to be provided andted fit 
with an 8in, steam stop valve and a regulating eng feed valve, 
of such size and di i tively as shown on Fig, 2. 
The bodies and covers to be of cast iron, all their respective work- 
ing as glands, seatings, &c., to be of gun-metal; the 
edges of all the flanges and cover plates, hand-wheels, stud bolts, 
nuts, &c., to be finished bright. (18) Each of the boilers to be 
supplied and fitted with a stout gun-metal stop feed cock and span- 
ner, 2in. diameter bore between the regulating stop-back feed 
valves and the main feed ye. As shown on Fig. 2, the connec- 
tions between the check feed valves and the boilers to be made by 
stout gun-metal distance pieces, the connections between the valves 
and stop cocks to be of cast iron, not less than din. thick. (19) To 
each of the boilers there is to be provided and fitted two sets of fin. 
gun-metal tubular steam and water-gauge cocks of same pattern as 


Section al A.B, 


in use, each pair of gauge cocks to be provided and fitted with a 
stout copper drip pipe, gin. diameter bore, to carry water into ash- 
pits below floor plates. (20) A 2in. diameter bore gun-metal screw 
cock, as shown at Fig. 2, and jin. thick copper connecting tube, 
from cock to blow-off pipe, to be provided and fitted to the front 
of each of the boilers. (21) Two strong 24in. diameter bore gun- 
metal blow-off cocks, as shown at Fig. 2, with a connecting length 
of Zin, thick cast iron flanged bend to boiler and jin. copper flanged 
bend junction pipes from cocks to blow-off pipe range, to be pro- 
vided and fitted to each of the boilers, (22) To each new boiler a 
Bourdon’s steam-pressure gauge, to show up to 1001b. per square 
inch above atmosphere, is to be provided and connected by a suit- 
able pipe; and a No, 1 fusible alloy plug cap, manufactured by 
Allen, Harrison, and Co., of Manchester, is to be provided and 
fixed, with proper steel saddle on the top of each fire flue. One spare 
cap is to be provided for each new boiler and delivered into the 
board’s stores, (23) A cast iron door front like those in use is 
to be provided and bolted to each new boiler, and to bear on the 
ends of the fire flues, and not to hang on the bolts, which are to 
be collar bolts, and firmly fixed in the boiler. The fronts are to be 
fitted with cast iron fire-doors, having deep air chambers bolted on, 
and air slots with a gridiron slidin plate to cover the same in each 
door, fronts are also to be fitted with wrought iron hangi 
ashpit dampers, hung so as to be removable at amg (24) 
iron dead ater to be put into the door frames and fire flues, 
also cast iron bridges and bars are to be provided and fixed 
with all necessary brackets lugs to take the fire-bars, which 
are to be generally of wrought iron in two lengths, except the side 
furnace bars, which are to be of cast iron, to fit the corrugation 
of flue, The fire-bars to be 3ft. long, 3in. deep—at the belly 
—and to leave in. spaces between them, rivetted 
in sets of three bars by means of jin. rivets and distance 
ieces, The under surfaces of the front ends of the front bar 
be curved, to provide for expansion, by sliding on the dead plate, 
which is to be aped to correspond. Two sets of fire-bars to be 
ovees to each boiler. (25) A special fire-brick bridge to be pro- 
ed and fitted in each of the furnaces of the new boilers (Fig. 1). 
(26) Each of the boilers to be ag with three cast iron soot 
doors and frames, as shown in Fig. 3; also a strong cast iron 
Gres door and frame, to have faced bearing parts, with all 
requisite copper wire rope, steel screws and nuts, wall plates and 
handles along to be provided with each boiler. (27) The 
front of each of the new boilers is to be provided and fitted with a 
Free g of sheet iron, the space between boiler front and casing to be 
fitted with non-conducting heat composition, as may be directed ; 
all the fittings in front plates to be so and fitted by gun- 
metal distance pieces, so as to come through casings. (28 Each 
boiler is to be fitted with a cast iron anti-priming pipe, with wrought 
iron baffle casing, and hangers for same—see Fig. 1. (29) The new 
boiler on completion to be tested in the contractor’s yard, with 
steam pressure to 751b. per inch above atmosphere, and when 
delivered upon the working, and the fittings fixed thereon, to be 
tested with cold-water at 100 Ib. square inch. Each 
of these pressures is to be kept up for at least one hour, and the 
boilers to be perfectly tight under both of these proofs. The 
testing to be performed in the yp ees under the direction, and to 
the satisfaction of an officer of the board, who will attend for the 
purpose, and be instructed by the engineer. (30) Provide and 
‘eed -pi 6in. diameter, made to tem- 
eg e thickness of metal in the body of the pipes to 
» fin. Any pipe with less thickness in any part of fin, 
will be rejected. The flanges to be after facing up lin. in 
thickness. The flanges A ger mconge to be not less than jin. 
thick. The number of f a required is as follows :— 
No. 10 pipe, with 2in. junctions, lin. in length; No. 8 pipe, 
with 2in, junctions, 6ft. lin. length; No. 4 pipe, 2ft. in length. 
The height of the flange of the junction above the outside of pipes 
will be about 8in. (31) Provide and supply cast iron blow-off pipes 
Sin, diameter, made to template. The thickness of the metal to 
be lin. in the body of the pipes, fin. in the body of the junctions. 
Any pipe having a thickness in any place jin. less these 
dimensions will be rejected, The flanges, after being faced, are to 
be lin, on the pipes, and jin. on the branches. The number of 
blow-off pipes is as follows :—No. 15 pipe, 9ft. in length, with two 
branches for junctions, 2}in. and 2in.; No. 1 pipe, 8ft. 2in. in 
length, with two branches for junctions, 2}in. and 2in.; No, 1 
pe, 5ft, Sin. in length, with a 2hin. junction branch. Provide 
or the feed and blow-off pipe No. 250 jin. diameter turned 
bolts, era , with menage heads, and one nut and washer to 
each bolt, pipes specified for feed and blow-off pipes must be 
lectly sound under hydraulic test of 100 lb. square inch, 
82) Provide and supply cast iron ashpit cover made to tem- 


plates and with planed edges, thickness to be lin, The approxi- 
mate sizes are as follow:—No. 2, 4ft. 2in. y 3ft. lin, chequered ; 
No. 10, 4ft. 10in. by 3ft. 5hin,, chequered; No. 4, 4ft, 3in. by 3ft., 
chequered ; No, 3, 4ft. 3in. by 1ft. 9in., chequered; No, 4, 4ft. Sin. 
p! ft., chequered; No, 12, 4ft, Zin. by 2ft. 3hin, plain; No. 12, 
4ft. 2in, by 2ft., plain; No. 1, 4ft. 3in. by 2ft. 10in., plain; 
No, 8, 4ft. 3in. by 2ft., plain; No. 1, 4ft. 3in. by 2ft. 8in., plain ; 
No, 12, 4ft. 2in. by 1ft. 3in., plain angle back Seventeen of 
these plates to be cast with rebated holes 12in. diameter, fitted 
with rebated plates over blow-off cocks; sunk lifting holes to be 
cast in these circular covers. All the plates to have sunk lifting 
holes cast on same, and drilled and cut for all pipes, wherever 
necessary. (33) The contractor must provide £100 in his tender 
for plates that may be taken by the board on successful testing and 
other extras that may arise. 
Tenders to be sent in by the 10th August. 


EXAMPLES OF THE GRAPHIC TREATMENT OF 
STRESSES IN FRAMEWORKS. 
By Rosert Hupson Granay, C.E. 
No. I. 

(1) Introduction.—There can be little doubt that civil 
engineers prefer graphic to analytic methods of calculation, 
not only because they are more rapid and elegant, but also 
because they obviate the danger of those serious arith- 
metical blunders which so frequently occur in long and 
tedious analytical ue” On this account we may 
anticipate that ere long the — methods of treating 
stresses in frameworks—first applied by Taylor, and after- 
wards largely developed by Clerk well, Culmann, 
Cremona, Fleeming Jenkin, and Lévy—will ually 
supersede the older analytic methods, except in afew cases 
where analysis becomes inevitable. The examples worked 
out in this series depend on principles already expounded 
by other authors, as well as on some bh ng of the 
subject, which have occurred to the writer during a long 
period of research in this field of science, and which are 
embodied in a work now going through the press. Here 
the theory of the subject will only be so far introduced as 
is necessary to explain the construction of the reciprocal 
diagrams of stress. In geometrical phraseology, two 
triangles are said to be similar when their lines are er 
tively parallel or perpendicular to each other; and in 

phic statics, two figures are said to be reciprocal when 
the lines composing them fulfil the following two condi- 
tions:+(1) That their lines are respectively parallel or 
perpendicular to each other; (2) that lines radiating from 
a point in one ¢ sae are parallel or perpendicular to corre- 
7 lines, re in the other a closed polygon. All 
gures fulfilling simultaneously the preceding two condi- 
tions will be termed reciprocal. For example, Figs. 1 and 
2 are in the fullest sense of the term reciprocal, insomuch 
that any line 18, Fig. 2,is drawn parallel to the corre- 
sponding line 18, Fig. 1; and moreover, any lines 4, 15, 16, 
18, 19 converging to ing in Fig. 1, form a closed polygon 
4, 19, 18, 16, 15, in Fig. 2, Under these conditions, the 
length and direction of lines in Fig. 2 furnish the stresses 
produced by the given system of loads in the bars corre- 
spondingly numbered in Fig. 1. Thus line 18, Fig. 2, 
measured off the annexed decimal scale of tons, determines 
the amount of tension induced in bar 18, Fig. 1. Simi- 
larly line 10, measured off the same scale, furnishes the 
amount of compression in member 10, Fig. 1. 

Station Roof.—The roof structure, 
has been treated according to two distinct methods. First, 
the roof is divided into its component trusses, A E A’, 
ADCEA, and A BC, and the graphic sum of the com- 
ponent stresses is then taken, in order to find the resultant 
stresses in each bar. This may be called the method of 
summation. Next, the roof is treated as a whole, and the 
— stresses in by aid of the 
general reciprocal diagram, Fig. 2. e two methods 
mutually check each other. ™ 

The primary truss—The truss A E A! is called the 

rimary truss; and, when isolated, is considered to bear 

alf the whole weight on the roof ; that is to say, half the 
be on each side rafter is supposed to be concentrated 
at the ridge, and half at the lower point of support A or 
A'. Hence, one-half the whole weight on the two side 
rafters is taken to be concentrated at the ridge, producing 
thrusts along the rafters proportionate to this ial dis- 
tribution of the loads. e reciprocal figure of the primary 
truss, A E A', is given in Fig. 3, where A B represents the 
half weight upon the truss, or, A B = } of 13 tons = 6} tons. 
The heavy line 15 represents the thrust induced along E A ; 
and the line 19 that along EA'. The light line 17 fur- 
nishes the component tension in the tie-rod A A', due to 
the separate loading of the primary truss. 

The larger secondary truss.—One of the larger secondary 
trusses, A D CE A, Fig. 1, is shown separately in Fig. 4; 
and Fig. 5 is the co! ding reciprocal figure. The 
independent loading of this truss can be found by su 
posing a load to be concentrated at D, Fig. 1, equal to the 
sum of half the load between A and D, and half that 
between E and D; or in all, to half the load distributed 
over the side rafter, which is 64 tons. The reciprocal 
figure 5 shows that the stress along bar 7 or 14, due to the 
separate loading of the larger secondary truss, is compres- 
sive and equal in amount to the load of 3} tons concen- 
trated at D. The component compressive stress in bar 15, 
Fig. 1, or bar 5, Fig. 4, due to the loading of the same 
truss, is represented by the dark line 5, Fig. 5; that in 
bar 13 or 4 by the line 4, Fig. 5; the tension in bar 16 or 
6 by line 6, and the component tension in member 11 or 8 
of the tie-rod by the unshaded line 8, Fig. 5. All these 
lines must be measured off the given decimal scale of tons. 
The upward reaction at the ridge, arising from the inde- 
ndent loading of the larger secondary truss, is shown on 
ig. 5 by the double line BC, and is equal to 2} tons; the 
other reaction at the point of support A is represented by 
the double line C D, equal to 1 ton on the given decimal 
seale. The amounts of these reactions, as well as the 
points C, Figs. 3,5, and 7, are determined by the usual 
graphic method of polar or funicular polygons, constructed 
relatively to different. poles O, as shown on the fi 
For instance, the triangle in dotted lines 1' 2'3', fig. 4, 
is the polar or funicular polygon reciprocal of lines con- 
verging from the points B C D to the pole O, Fig. 5. 


The smaller secondary truss.—One of the smaller secondary 
trusses is shown separately in Fig 6, of which Fig, 7 is the 
corresponding reciprocal figure. The independent loading 
of this truss is found by supposing a load to be concen- 
trated at B—Fig. 1—equal to the sum of half the weight 
between B and A and B and D, or, in all, to half of 
44 tons. The reciprocal di 7 gives the stresses in the 
members of the smaller truss separately loaded. The dark 
line 5—Fig. 7—represents the thrust along bar 12 or 5; 
the line 4 the thrust in bar 10 or 4; and the light line 6. 
the component tension in member 11 or 6 of the great tie- 
rod AA‘. The tensional reaction along bar 14 is repre- 
sented by the double line BC or 2—Fig. 7—and is equal 
to 1} tons, and the reaction at A, by the double line C D, 
equal to 1 ton. 

General reciprocal figure.—Fig. 2 is the general reci- 
procal diagram of the roof structure, taken as a whole, 
and forms a check upon the method of division into 
separate trusses and summation of component stresses pre- 
viously developed. The component stresses, found by the 
truss-process are cumulative, that is to say, the resultant 
stress in any bar is equal to the sum of the component 
stresses belonging to the several trusses, of which the bar 
formsa-part. Thus, the resultant stress in bar 15, which 
forms part both of the primary und larger secondary 
trusses, will be represented by the sum— 

Resultant thrust, 15 = line 15 (Fig. 3) + line 5 (Fig. 5) 

= 7% tons + 2,; tons 
= 911 tons = line 15 (Fig. 2) 


Again— 
Resultant thrust, 14= line 7 (Fig. 5)—line 2 (Fig. 7) 
= 3} tons — 1} tons 
= 2 tons = line 14 (Fig. 2) 
Thirdly— 


Resultant tension, 11 = line 17 (Fig. 3) + line 8 (Fig. 5) + 
+ line 6 (Fig.7) 


+ 2,3; tons 
= 10% tons = line 11 (Fig 2) 
These values, taken from a larger drawing, can be verified 
within small fractional differences, on the reduced draw- 
ings which accompany this paper. 

It will be seen that bar 16 forms part of only one 
independent truss A D C E A, and therefore lines 6, Fig. 5, 
and 16, Fig. 2, ought to be strictly equal. The same is 
true of lines 5, Fig. 7, and 12, Fig. 2. The end-triangular 
truss of each side rafter is non-symmetrical; that is to 
say, the bar A B is longer than BC. Had they been made 
equal, the reciprocal diagram, Fig. 2, would have under- 
gone slight modifications, indicated by the dotted lines 
abc, where the stress ab, that is, 14 or 20, remains 
unchanged, the tension 18 isshortened tobc; whilst, on the 
other d, the thrust in bar 22 would be slightly 
increased. On the whole, this roof furnishes a very com- 
pact reciprocal figure, and evinces care and beauty of 
design; the only fault we have to find lies in the cver- 
hang in the ledges of the covering, which seems to afford 
a leverage to wind pressures, On the other hand, it may 
be urged that they contribute to good ventilation, and 
quick discharge of rain and snow. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
THE ironworkers’ strike continues in the West Bromwich and 
Smethwick districts; but to these districts it is now almost exclu- 
sively confined. operative secretary to the Wages 
estimates that the number still “‘ out” is something less than 2500, 
but the strike leaders put the numbers at much higher figures. 
They state that cnueet is coming from other districts as well as 
Staffordshire to enable the men to fight. But while this may be in 
@ measure true, their statement that “‘in all districts where work 
had been resumed, the men had agreed to contribute 5s. 
furnace to the strike funds,” must be accepted with a good deal of 
reservation. 

The president of the National Amalgamated Association of Iron- 
workers has written, dating from Wigan, condemning the strike as 
a breach of confidence, and repudiating the promise of support from 
that Association which some unr i Lancashire men have 
been giving to the strikers. Some of the leaders of the men are 
defending their action by asserting that the West Bromwich men 
are not acting dishonourably, inasmuch as they-severed themselves 
from the Board of Conciliation on the 2nd day of April, when they 
told their by oS te that they would no longer pay to its support. 

A further illustration of the loss which the strike is occasioning 
to South Staffordshire is a public statement made this week by a 
Birmingham firm, who state that they are considerable users of 
iron of a particular quality. For this they have for some months 
been paying £7 per ton. They have now contracted for a supply 
at a remote distance at £6 15s. 

On ’Change in Birmingham this afternoon boiler-plate makers 
stated that the strike had led to the cancelling of orders which had 
been placed in the South Yorkshire district. 

As ’Change closed in Birmingham to-day it became known the 
leading masters had met earlier in the afternoon, under the pre- 
sidency of Mr. Benjamin Hingley, chairman of the trade, to discuss 
the position of the strike. Fears were ex lest the masters 
who still resist the men’s demands should be forced to give way, 
and to prevent such a result it was resolved that unless the iron- 
workers of Smethwick, West Bromwich, and Oldbury commence 
work forthwith, a general meeting of the trade be held to 
arrange for a lockout of the whole of theSouth Staffordshire district. 

Common plates to 4cwt. and 5cwt. each were £8 10s.; boiler 
plates, £9; best ditto, £9 10s. to £10; double best ditto, £10 10s. 
to £11; treble best, £12; ditto suitable for fianging outwardly, 
£12 10s.; ditto suitable for fire-boxes, strong work, and flanging 
inwardly, £15 to £15 10s. Charcoal plates varied from £17 10s. to 
£19 5s. according to quality. 

Market generally was much improved on the week to-day. 
Inquiries were more numerous and makers were toaccept 
them. Sheets were especially sought after for early delivery. 
Makers of such iron asked 5s. advance. Thus doubles for galva- 
nising were £8 10s. to £8 15s., and latens £9 10s. Galvanised 
sheets were quoted by the Birkenhead Galvanising Iron Company 
£13 5s. delivered Liverpool. 

Galvanised corrugated sheets are quoted by Messrs. Morewood 
and Co., of the Lion Works, at :—For the “‘ Red Star” brand of 
18 to 20w.g., £12 15s.; 24g., £13 15s,; 26g., £15 15s.; and 28g., 
£17 15s. eir “‘ Red Diamond ” brand was 5s. more per ton as to 
each grade. Their “Lion” brand was £13 5s. for fs and 20g., 
£14 4s, for 24g., £16 5s, for 26g., and £18 5s. for 28g. Double 
best close-annealed and cold-rolled galvanised tinned flat sheets of 
the “Lion” brand were £20, £22, £24, and £26 respectively ; and 
their smaller sheets of the ‘‘ Anchor” brand, £18 10s., 10s. 


£22, and £24 also, according to gauge. Morewood’s “* Woodford 
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Crown” galvanised fiat sheets were £16, £18, £19 10s., and £21 10s., 


H aout men ing on export account at £6 5s. to £6 10s. 
oops we! 
Nail ship for onl nt Common bars 
also about £6 5s. to £6 2s. 6d. 


This week that business with t 
is suspended, and that it is impossible to conjecture when it wi 
resumed. This is the more unsatisfactory since the inquiries from 
Alexandria have of late pointed to the ility of an increased 
trade in the early future. Gratification is, however, expressed that 
the demand from New South Wales—which is becoming a market 
of in import ti and that the prospects 
are healthy. 

The Suez Canal question continues to exercise the minds of 


traders in this district. The Dudley Chamber of Commerce have | disp 


passed a resolution approving of the abandonment of the provisional 
agreement, and expressing the opinion that in future negotiations, 
‘after agreeing to all that is right and reasonable in the interests of 
all nations, should be duly considered and insisted upon before any 
definite arrangement is concluded.” The Walsall Chamber have 
go a resolution in favour of increased facilities and lower dues 
or the passage of ships between the Mediterranean and the 
pecial town’s meeting, held in Birmingham on 
after the action of the Government in deferring the ques- 
become known, a resolution was moved by Me. George 
Dixon, seconded by Mr. R. Tangye, and passed, d ing that in 
view of the valuable concessions obtained from M. de Lesseps, the 
meeting expressed full confidence in Mr. Gladstone and his 
colleagues. This resolution was first moved as an amendment to a 
motion which was subsequently lost, expressing satisfaction at the 
Government determination to pote the agreement. 

The second annual report of the Birmingham and Aston Tram ways 
Company, Limited, advises the declaration of a half-year’s dividend 
at the rate of 6 per cent. perannum. The number of engine miles 
ran has been 61,170. During the / ag four new engines have been 
ordered from Messrs. Kitson and Co., and eight large cars from the 
Starbuck Car and Wagon Company, Limited. The cars have been 
delivered this month. 


Monday, 
tion had 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Rag —Generally the of is quiet. 
pig iron meeting with only a v imited inquiry, an 
what activity there is in the finished iron trade has been stimulated 
more by the ag wd diversion of business into this district as 
the result of the Staffordshire strike than by any actual legitimate 
improvement in the demand. For pig iron prices are nominally 
maintained, as makers, being mostly well sold, abstain from 
forcing sales ; but there are no buyers in the market, and it 
is only on the very smallest scale t 
of the prices now being asked. The forges are kept well employed 
as a rule; there is no great weight of business offering, nor is there 
much disposition on the part of buyers to contract forward at 
present rates, but for current requirements there are orders giving 
out in sufficient quantity to keep up a steady tone in the market. 

There was an average atten: at the Manchester ‘Change 
meeting on Tuesday, but the market was flat. Beyond one or two 
offers for Lancashire pig iron at about 3d. to 6d. per ton under 
makers’ prices, there appeared to be little or no business stirring, 
so far as the raw material was concerned. Local makers, how- 
ever, having their books tolerably well filled for the remainder of 
the year, hold — for the full rates. Buyers, on the other hand, 
appear to be equally independent, and with a difference of not 
more than 3d. per ton business is allowed to fall through. For 
district brands there were scarcely any inquiries, and in 
Middlesbrough iron there were indications of attempts to “bear” 
the market, second-hand lots being offered at fully 1s. to 1s. 6d. 
Sade under the prices asked by makers. For delivery equal to 

chester quoted rates remain nominally at 45s. to 45s. 6d. for 
Lancashire, 44s. 10d. to 46s. 10d. for Lincolnshire f and 
foundry qualities less 2 cent., and 48s. 4d. net cash for best 
foundry brands of Mid 

In the finished iron trade a brisk demand was re for sheets, 
buyers being still compelled to give out orders in this district owing 
to the continued stoppage of many of the Staffordshire sheet mills, 
and | makers have no difficulty in realising £8 per ton for 
delivery equal to Manchester or Liverpool, with good Staffordshire 
sheets quoted at £8 5s. to £8 7s. 6d. per ton. For hoops there is a 
moderate inquiry, but the quoted price of £6 12s. 6d. for ordinary 
Lancashire qualities delivered is not very readily obtained, and for 
ete oe cations £6 10s. per ton is being taken. In bars a fair 

iness is being done on the basis of £6 5s. per ton delivered. 
en shipping trade continues only moderate, with buyers offering 

Ww prices. 

The forges in this district continue at work on the old rate of 
Sa Or Sean with regard to the reduction being still 

in abeyance 
Staffordshire. 

At their cotton machine works Messrs. Hetherington have put 

down special plant for the manufacture of revolving flat 
at 


different cuts. They are then finished on the working face at 
another machine, and finally tested in a machine indicating up to 
the 500th of aninch. In the revolving flat carding machine there 


are 105 of these flats in the set, and these are carried round the | and 


bend by an endless chain, so that about one-half of the flats are 
constantly in operation whilst the remainder are making the return 


ey. 

In the coal trade a very steady business is being done for the 
time of the year, and, if anything, the market shows rather more 
animation. The summer season is being got t! much more 
satisfactorily than has been the case for the last two or three 
years. Not only are the pits being kept better employed, but 
stocks are not accumulating to any generally very large extent, 
and prices are being well maintained at a slight advance upon last 
summer’s rates. Business, of course, is still only quiet, where 

in wagons accumulate sales in Y ngng for quick delivery 
are made at a little under list rates. ere is, however, no giving 
way in the quoted rates, and the probabilities of an early advance 
in prices are so strong that colli prietors will only sell for 
prompt wie f at present rates, whilst there is a general pressure 
on the of buyers to secure forward contracts. But even at 
advan prices colliery proprietors are very indifferent about 
committing themselves to forward engagements. At the Vw 
mouth prices remain about as under :—Best coal, 9s.; seconds, 7s.; 
common round coal, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s.; best 
slack, 4s, to 4s. 3d.; and common sorts, 3s. to 3s. 3d. per ton. 

Shipping is fairly active on the basis of late rates, steam coal 
delivered at Liverpool and Garston averaging 7s. 3d. to 7s. 6d.; 
and seconds house coal about 8s. 6d. per ton. : 

The colliery proprietors in the Ashton and Oldham districts 
have succeeded in striking a tolerably good bargain with their men. 
The sliding scale, which previously regulated wages, has recently 
been practically abandoned owing to the dissatisfaction expressed 
by the men at the awards, and an agreement has now been made 
between the coalowners and the men to work on at the present 
rate of wages until the end of the year. 

Barrow.—For a considerable time past I have had week by week 
to chronicle the same unsati state which . has 
continued without much change for some time. The hematite pig 
iron market still continues very quiet, and the business done, 


+ business is done on the basis | Edge 


pending the final settlement of the dispute in | 9” 


comparatively speaking, is very light. Prices are as last quoted, 
and makers have ay cases declined to accept orders which 
no desire to w present prices if they can ly avo 

and their A to is taken as an indication that 
makers of pig iron are not without hope that prices have reached 
the minimum. are not increasing owing to the shipments 
being heavier. Steel makers are fairly employed, but prices for 
rails are very low. The demand from all quarters, both on account 
of pig iron and steel, is quiet, especially the former. Other 
industries steadily employed. Shipping in good business, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
In the iron trade the men continue to carry out their 
that they should work on the old terms until the 

ispute in South Staffordshire was ascertained, and that they 
should abide by it whatever it may be. Prices continue somewhat 
firmer, and more business is being done; but there is a general 
indisposition to speculate. Messrs. Newton, Chambers, and Co., 
of Thorncliffe Ironworks, are still sending considerable shipments 
of their Thorncliffe pig iron to the United States. In Barnsley 
and district there is no change to report in the condition of the 
iron di ents, which are somewhat flat. 

ES) ing at a recent meeting of a large local limited liability 
company, extensively concerned in steel, and iron, Mr. 
Benjamin Whitworth remarked the other day that he believed the 
demand for coal had now overtaken the supply, and he anticipated 
there would now be a progressive preponderance, This may be 
taking a somewhat sanguine view of the situation, and it is news 
which the miners’ delegates would soon turn to account in a fresh 
agitation. Still, it is believed that the outlook in the coal trade is 
less cheerless than it was at the corresponding peri year. In 
several colliery districts better prices are being obtained in the 
classes of fuel which were selling too low. The improve- 
ment is steady and very slow, and lest an impression get 
abroad which might encourage a renewal of disastrous agitation, it 
may be useful to remember that the colliery owners have not yet 
secured an advance in the value of their commodity equal to the 
rise in wages which was conceded last year. Steam is better 
by about 6d. per ton, but 1s. a ton wo d be needed to make up for 
the 10 per cent. granted in 1882. A good toi of coal is at 
present being sent to Goole and Grimsby. Though the house coal 
trade is quiet, as it oo season of the year, three to 
five days are being worked per week. On the whole, if the coal- 
owners and colliers can get along harmoniously without any rash 
attempts to disturb the —, there are ho; that the 
recuperative tendency of business will in due time help both. 

In armour plates, marine forgings, and steel castings generally, 
there is continued activity; but generally the lighter industries are 
but indifferently employed. The American demand for cutlery has 
fallen off very considerably, and the pressure for razors has ended. 

tools are briskly called for, but languor is reported in the 
white metal and plating trades, in files, and brass work—which is 
mainly done in Rotherham. The file manufacturers are disturbed 
by the action of the file grinders, who still persist in their demand 
for 10 per cent., after the file cutters have recognised the futility of 
the s ie. The dispute is stated to be sending business into other 
districts, for files are no longer a speciality of Sheffield production. 

The cholera in Eeyot and the East is telling on business with the 
Levant, and very little is doing for these markets, which are 
always very sensitive to any “‘ scare,” and more a to so 
serious a state of affairs as now prevails. Some little anxiety has 
also been caused by France’s action in , where compli- 
cations which may arise any moment would interrupt confidence 
and prevent forward. 

A very iness has recently been done in farming 
ments ani 
prospects of est having caused farmers to order more freely. 
Warm weather is now much needed to ripen the i 
yew h very healthy, require sunshine to bring them to 


imple- 


w 
ition. 
late est under any circumstances is now inevitable. 

The Sheffield Chamber of Commerce convened a meeting “to 
consider the proposed convention between her Majesty’s Govern- 
ment and the Suez Canal Company with regard to a second canal 
through the Isthmus of Suez.” The meeting was summoned for 
the 24th inst., and on the night of the 23rd the Government 
abandoned the scheme. Therew the Chamber passed the 
following resolution:—‘‘That this Chamber having viewed the 
terms of the pro; Suez Canal Convention with very great 
apprehension and regret, hereby records its satisfaction that the 
scheme has been abandoned by the Government.” A rider, urging 
that the Government had been moved to take up the matter in 


consequence of the urgent representations of Chambers of Com- | 27,000 
merce and the commercial interests of the country, was rejected, i 


again 
, Which they use so much as a 
tons of i i were 


10s. per cwt., and Niger tusks—large—touched 
£63 per ewt., the hig ice realised. large 


hest ever Angola 
tusks were £2 to £3 dearer. Bull further advances are catieipated 
in London this week. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

THE Cleveland iron market, held at Middlesbrough on Tuesda: 
last, was well attended, but the tone of affairs was rather flat, 
sumers, havin what they require for early delivery, 
are now ddim what they can to bring prices down "The 
merchants have already reduced their quotations, an: 
them were on Tuesday disposi of onal 
early delivery at from 


to 44d. 
obtainable last week. Merchants erally were | 39s. 
to 39s. 3d. for No. 3 g.m.b. Releon are fairly w 


some of 


The stock of Cleveland pig iron in Messrs, Connal’s Middlesbrough 
store declined 1035 tons during last week. 

The exports of pig iron from the Tees have been very 
month, but not quite so heavy as for June. Up to 
the total had reached 67,052 tons, of which 18, 
to Scotland. 

Business is very quiet in the finished iron trade, however, 
continue steady, and it is thought that consumers have to 
are rapidly worked off. ere is no change in prices since 
£5 12s, 6d. to £5 15s.; and common bars, £5 15s. to rs i. 


this 
y night 


employed with orders still in hand. . 
£4 15s. ton n 
The e and 


thing definite being 
ing Monkwearmouth 
return to work until the limit of 


icultural goods of all descriptions, the favourable | tions 


some holders have again 


tons were sent | to 


fully | Coke Company at Beckton. The visi! 


= 
- 


et got into full wor 
just 


q 

This partly accounts for the fact that the 
crease in Messrs, Connal and Co.’s holding does not exceed 
The shipments are very good, having turned out fully 
larger than was anticipated. The quantities me 
United States and Canada are slight] 
there is a Pee see of considerable additions being made 
Canadian shipments within the next few weeks. On the 
hand, as is generally the case towards the end of July, ing 
from the Continent have slackened. 

At home the consumption is large, and may be expected to 
increase during the month of August. 

Business was done in the warrant market on Friday forenoon 
47s. 5d. to_47s. 3}d. cash, also 47s. 7d. to 47s, 6d. one month, the 
afternoon quotations being 47s. ng to 47s. 4d. cash, and 47s, 6d. 


i 


one month. On Monday m transactions took place at 

47s, 4d. to 47s, 2d. cash, and 47s. to 47s, 34d. one month; the 

afternoon were 47s, 1d, to 47s. 2d. and 47s. 1d. cash, 

47s. 4d. to 47s, 3d. one month. The market on Tu 

quiet, with a few transactions at 47s. 4d. 

business was done at 47s, 2d. to 47s. 3d. cash in the forenoon, 

47s. 24d. to 47s. 1jd. intheafternoon. To-day—Thursday—trans- 

actions took place at 47s. 2d. to 47s. 34d., closing at 47s. 3d. cash. 
The values of makers’ iron have on the whole been well main- 

tained, although g.m.b. is about 6d. less on the week, in 

with the fall in warrants. Gartsherrie, No. 1, f.0.b. at 

3 joan, an ; Summerlee, 57s. 
Bla, lhali, 57s. and 54s.; Calder, 58s, and 50s. 6d.; Carn- 


and 49s.; Clyde, 51s. and 9d.; 
46s. 6d.; 4 » 478, 6d. and 6d.; Govan, 
Broomielaw, 49s. and 47s.; sage and 


Sh at Leith, 60s, 
Carron, at . ou! selected, 
and 47s.; Kinneil, at ent 
54s. 6d. and 47s. 6d.; Eglinton, 488. 9d. and 458. 6d.; 
— m, 49s, 6d. and 48s, 6d. 
e 


itched at Bo’ness, and no less 
"ewe. William Baird and Co. have discovered a new seam of 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Taft Vale Company has 


Rhondda to Treforest, — with the Taff, was 

proven. This gives the power to levy tolls for fifteen miles, 
that is supposing the line be continued from Treforest to ' 
W. T. Lewis, an agent for the Marquis of oe owns 27,000 
acres of mineral property in Glam Mr, 


Dowlais, too, sent 
from Birkenh and the new line of rail to Newport, vid 

, to be opened this year, will take 
Newport. Mr. Lewis’s ence was most exha 
area of minerals, capaci 


in the Rhondda 

In the Cardiff district the 
Cardiff docks continue to exhibit a decreased 

coal export, and instead of 150,000 tons being sent to foreign des- 
e was limited to 112,000, Newport 
Swansea a little more 

ited a good deal of activity 


‘uring the 
and fuel. 


Patent fuel isin demand}; foreign ore, too, is loo 
Dowlais, and have been gettin, ls 


. Asm 
J Iron and Steelworks, under the direction of 
and Co. This was the Old Western Works. 
works also has been started anew at Pontard' 
Cambria, 


Society or members 
society 
Shipbuildi 


destination by the Lotus steamer, and were 


in progress. Mr. . 
Company, having —- tably 
at their service as 


way Company, who have been out on strike for an advance of 2s, 
per week since June 9th, have come to terms with their em- 
ployers. They are to have an advance of 1s, 6d. per week upon 
the old rates. 
. Pigs are dull at 45s. to 47s. 6d. for Northamptons, and Derby- F SCOTLAND. 
shires at 40s. to 38s. 9d. for common Staffordshire. 
A report is current that on August 1st Cannock Chase coal will THE Glasgow warrant market has been idle during the greater 
‘ part of the week, and prices have been declining a penny or ¢ 
pence a 
tons, as compared with 3050 in the correspon week last year. 
The increase in these shipments for the year to date is 26,281 tons. 
The coal trade not only maintains the favourable position it has 
now occupied for so long a time, but there are signs of decided 
improvement in prices on account of the short supply. _—m 
from the stoppage of labour for the holidays and the brisk deman 
for shipment. At Glasgow the inquiry continues remarkably good 
and the shipments are extensive, among those of the = week 
being a cargo of 2600 tons for the steamer Lauderdale for Montreal. 
Trade is brisk in Fifeshire, where the quotations are well maintained, 
ing from 7s. 6d. to 8s. 6d. per ton f.o.b., according to i 
in at = near Itis fully 
4ft. in thickness, and of superior a A shortrailway connecting 
the pits with the Kelvin Valley Railway will soon be available. 
This firm have also opened a seam of good blackband ironstone at 
their Haugh works in the same district. These additional opera- 
will necessitate the employment of about three hundred extra 
miners. 
mittee, 
House of Lords, that without expressing an opinion upon the Bill, ; 
as a whole, the preamble as regarded the B line from the 
acres constituted the Cardiff mineral district, and not 
2 as stated, and that = - quantities of coal went 
ee Porthcawl, Briton Neath, and § 
% about the rapid advances in ivory 
hafting material. At Liverpool 24 
offered, and all sold. There was a large attendance of Continen' 
id American buyers. Prices began at last sale’s rates, and = 
fgher as the sale proceeded. Several Cameroon tusks— b. 
ate and Penarth 8, and the increase of ities, by 
movable tips, &c., to meet a greater demand than was Maillery 
occur, This evidence, ag by Mr. Taylor, a large co! 
proprietor, and by Mr. es, H.M. inspector for South Wales. 
was regarded in unbiassed circles as very strong. Mr. Lewis noted 
passed simultaneously through a 2 milling machine, where a the earliest working of steam coal in Merthyr Valley, followed by 
the edges are planed at the rate of Sft. per hour. From this they the Aberdare Valley, and that when signs of exhaustion set in, by 
are taken toa second milling machine, making simultaneously four the starting of the Hhondde collieries. 
| Ash have decided to support the Staf- 
a. | fordshire colliers now on strike. The assistance is not to be by 
plied levy but contributions. 
With orders, and are not so anxious to sell at present, they, there- e iron trade has not much new matter to recommend it to 
fore, continue to quote 39s. 6d. to 4 ; 6000 tons left the Welsh ports this week. The works 
Warrants are in poor demand, th ‘airly well occupied, and this would have been the case 
reduced their price to 39s. at Dowlais but for a breakage in one of the mills which will inter: 
fere with the steel rail contracts in hand fi , 
a 
I 
m sorry to report unfavo' of tin-plate; prices appear 
of 
Danie’ 
tin-plate 
, known as the 
and associates of this 
Thames Iropworks and 
are about £5 1ds. net on trucks, prks of the Gaslight and 
Steel rails are in poor request, but most of the works are ors were conveyed to their 
Heavy sections are offered at courteously received at 
at £5 15s. he works b at oS ector, Mr. Hill, who conducted them 
a deputation of workmen at | round the extensive premises and pointed out the _—— works 
ewcastle-on-Tyne on the 19th inst. to discuss the dispute between why, chief engineer to the Light 
the employers and workmen at Sunderland. After a conference entertained the » placed himself 
ing four hours the proceedings were adjourned without any- the tour of on of the retort 
e engineers on strike held a meet- | houses and other SS of the vast works, which find 
owing day, and resolved not to | employment for some hands, Upon their return to town the 
apprentices is adhered to, members and friends dined together at the Guildhall Tavern, Mr 
The blacksmiths and strikers employed by the Wallsend Ship- ' Jabez Church, president of the society, occupying the chair, 


THE ENGINEER. 


JuLy 27, 1883. 79 
THE PATENT JOURNAL. Peri) Notices of Intention to, Proceed with | London. —Acommusication W: Rial 


fournal of the Commissioner 
Condensed from the J of 3 of 


mistake has been made by at Taz Enoiveer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of t to those pages and 
Jinding the numbers of the 


U. 

3500. Horse Rakes, J. Howard and E. T. Bousfield, 
Bedford. 

$501. Makino Cioaretres, A. M. Clark.—(H. B. Cas- 
gram, Quebec. 

3502. Rorarny Wes Paintina Macuines, G. A, Wilson, 
Liverpool. 

3508. Rotary Wes Printino Macuines, G. A. Wilson, 
Liv 


3504. Foo = H. A. Bonneville.—(F. Brown, New 
York 

te Apparatus, J. Graham, London. 

Sewineo Macuinss, J. W. Post, New York. 

3507. Packxine for Sturrina-soxes, J. H. Smith and 
R. Marshall, London. 

3508. Deconatina Grass, C. D, Abel.—(A. Schierholz, 
Plaue, Germany.) 

$509. Macuines, R. H. Brandon.—(J. 
Becker, Boston, U.8.) 

$510. Weicnine Macuines, E. Thomas, Aberdare. 

$511. Stoprerwse J. A. Bowles, London. 

E. Gilbert and A. Gilbert, 


$518. Wasnino, &c., Macuines, T. Woolfall and T. T. 
M Blackburn. 


‘ercer, 

3514. Breakino Ur Batis of &c., R. Dalgliesh, 
Asfordby, and F. G. Lynde, Melton Mow owbray. 

$515. Bicycigs, &c., G. Warwick, Aston. 

8516. SIGNALLING APPARATUS, W. R, Lake.— 
(J. H. Cary, Boston, U.8.) 

3517. MANUFACTURING Foppgr, H. J. Haddan.—(H. 
Hencke and Co., Griinech, Germany. 

$518 Benpina Buanxs for Cuain-Linxs, F. C. Glaser. 

legenscheidt, Gleiwitz, Germany. 

8519. Mirus and Rous, A. W. L. Reddie.— 

Hobbs and Co., & 


View 
3522. Drame of CoLours, L, Heppenstall, 


un., Milnsbridge. 

sabe ‘CoLourine Marrer, F. Wirth.—(H. Baum, 
Hoch st-on-the- Main.) 

3524. Prerarino Matca-sticks or Spiints, W. R. Lake. 
(W. H. H. Sisum, Brooklyn. 

35! of Lever in Sream Borers, P. 


3526. Dragos, W. Clark.—(A. J. Clarke, U.S) 

$527. Marrer, F. Wirth.—(H. Baum, 
Héchst-on-the- Main.) 

18th July, 1883. 

3528. Rerractory Mareriat. R. Hutton, Partick, 
and A. Granger, Cardross, N. 

3529, Raisino SUNKEN VESSELS Srrucrorss, R. P. 
Wylie, London. 

$530. Reers for Winpine Yarn, &c., G. Bernhardt, 


Radcliffe. 
3581. W. Naylor, Penistone. 
for Sounpina Beis on Buoys, &c., 


London. 
$538, ELEcTRIC Meter, W. McWhirter, Glasgow. 
3534. VeLocipgepes, G. M. Soares, London. 
3535. INDIA-RUBBER AssISTANT Bearino SpRinos, G. 
cer, London. 
of Matrers, &c., 
ant Moritz and H. C. Lee, London. 
Hosz Covp.inos, R g, Ipswich. 
3588, Fiprks and A A. W. L. Reddie. 
—(J. Kennedy, Kingston, Jamaica, 
8539. ASsCERTAINING Distances, C. 


8542. Fespipe, &c., of Paper, J.J. 
548. Rocxinc Furwace Bars, J. Ham 
RB, pton, Lough- 


com W. R. Lake.—(Larsen Rifle 
ny, Liege. 


Apparatus, J, H. Johnson.—(Z. 


Paris) 
19th July, 1888, 
3546. Moutps in Reriino Svaar, J. Duncan 
and B. E. R. Newlands, London. 
3547, Beer from Barret, &c., H. C. 
Trenery and J. Naylor, Sheffi 
3548. EXPRESSING Juice, A. C. Henderson.—(4. Dés- 
goffe and L. A. di Giorgio.) 
= Wasuino Macuines, J. Heselwood, Leeds. 
$560. Macuixgs, C. J. Webb, 
8551. AppiTIoNs to PocKET H. Johnson.— 
(J. Thurnauer and Co., 
$552. Fotpine Hoops for &c., J. T. 
Manchester. 
METERS, G. Hammersley and C. H. 
London. 
3554. Borris Stoppers, M. F. Roberts, London. 
3555, SLaBs and CovERINes, C. J. Marson, London. 
yg Screw Nots and Botts, T. Johnson, 
3557, CLostnec A. W. Jaeger and C. A. 
3558. CoLourED Patrerns on Woop, &c., 
A. C. Webb, Worcester. 
Lastinc and SHors, W. R. Lake.—(J. R. 
Beott, New York.) 
8560. Uriiisine the Rise and of the Ting, C. M. 
ker, London. 
3561. Enornes, H. E. Newton.—(G. 


3562, “AIR and CALoRiIc E. Field, West- 
and H. hitton. 
3568, &c.,C. L. Eyre.—(@. Spofford, New York.) 
20th July, 1888, 
8564. Tricycizs, J. A. Griffiths, Li 
or Exxcrropxs, R. Cu King. 


3566. Facititatine Batt Practice, J. H. Johnson.— 
B. Gaupillat, Paris. 


7. and Twistine Rr B. Ma: Eagley, 
near Bolton. 


3568. Gas Motor Enoines, C. T. Wordsworth, Leeds, 
and H. Lin , Manchester. 


$569. WaTeR-sPINN Macuines, F. —(N. 
Schlumberger and Co. 


Geb 
3570 Borris SToprer B. OD. Maks, Louis- 
3571. EaRTHENWARE and Giass ‘VESSELS, 

Hates E. Harwood, 
and Srvps, &e., W. C. Alldridge, 
3578. Biocks, &c., L. A. Groth. 
ree Paul, Bilbao, in. 

FILe-CuTTING "Macuine, L, A. Groth.—(F. Bathe, 


3575, W. R, Lake.—(J. M. Stebbins, 


8577. Emprorwery, C. F. Bally, Switzerland. 
SioNaLLinc Mecuanism for Cocks, &c., 
8. Harrison, London. 

Macuines for Woop Sorrws, 
W. R. Lake.—(B. Nugent, Brooklyn, U.8.) 

$580. Mingrat W. R. Lake.—(A. 
André, jun., Paris.) 

July, 1888. 

8581. Steam Packine, J. V. Taylor, Warrin; 

8582. Automatic Stzam Traps, T. Wilkins, — (A. 
Gimbel, 

8583. Heatina Water, &c., M. Steel and T. Smales, 
Gosforth. 

8584, Framino Paorocrarns, &c., J. Cocke, London. 

$585. CrucisLe Furnaces, B. J. Fischer, 
Hainfeld, Austria.) 

$586, ANNEALING &c., B. J. B. Mills.—(@. 
Fischer, Hainfeld, Austria.) 

8587. SPINNING and Dovs.ina, E. ear Bolton. 

8588. Connectine Ropzs, &c., J. D. Upper 
Norwood. 

$589. LirnocrarHic Prrsses, H. J. Haddan.—(A. 
Schapiro, Berlin. 

8590. Perpetual CaLenpars, G. W. von Nawrocki.— 
0. Fleischhauer, Berlin. 
1. Scourine Woot, &c., J. Petrie and F. W. Petrie, 
Rochdale. 


8592. Gas Disrrisutor, H. Marlow, London. 
Makino Macuings, W. Clark.—(F. Haehnel, 


504. Bi Box or Casz, R. B, Jackson, London. 

8595. SmaLi-akms, H. C. Suft, London 

3596. Fanwino Apparatus, J. A. Farquhar.—(@. P. 
Roberts, New York.) 

8597. Manuracrunine Corton &c., H. H. Lake. 
—(P. C. J. Richter, New York.) 

3598. Corsets, H. H. Lake.—(C. Chadwick, Brooklyn.) 


(Last day for filing opposition, 10th August, 1888.) 
1860. PortaBLe Fire-proor SHELvina, &c., B. Harlow, 
-—l4th Marcr, 1883. 


—16th June, 1883. 
L. H. Phillipi, Hamburg.—26th 


8391. Carsorerters, B. J. Haddan, London.—A com- 


1873. Gas Stoves, A. J. Boult, London.—-A i 
cation from P, Géoffrey-Gomez —14th March, 1883. 
bas FIRE-ESCAPE, 8. Bott, Birmingham.—15th March, 


1882. lyszcticipe Liquip into Vurss, &c., E. 
unication from A. B. 


Escourron.—1l5th March, 1883. 

1896. Hien Spzep Rotary Motor Pump, 
W. Dawes, Leeds.—16th March, 1883. 

1399. AuToMaTic PenciL Hopex, O. Bussler, London. 
—16th March, 1883. 

1404, Corrine LeaTHER, Cc. P. Carpenter, London.— 
16th March, 1883. 

a SueanixG Ropes, P. M. von Swyndregt, Kralin- 

—16th March, 1883. 

1408, ANIMAL and VEGETABL¥ FiBRts, 
G. and J. E. Tolson, Dewsbury.— 16th March, 1883. 
1421. “Gas Stoves, W. T. Sugg, London.—17th March, 

883. 


1423. Screenine Coats, R. H. Silcock, Warrington.— 
17th March, 1883. 

1429, Mzat, P. R. Conron, Lewisham.—A 
communication from 8. Conron. —1Tth March, 1883. 
1482. Treatinc Wuire Peat, 8. J. Biane, London.— 

19th March, 1883. 
1449, InoxinG B. J. B. Mills, London.—A 
communication from H. Schmidt.—19:h March, 1883. 
1450. Rattway CARRIAGE Lamps, J. H. Johnson, Lon- 
ion.—A com. from J. Schulke.—19ta March, 1883. 
1453. Pirzs, C. Jackson, Nottingham. —20th 
Ma 1 
Smati-anms, T. W. Webley, 


23rd July, 1888. 
. Puce and Novem, T. H. Cobley, Dunstable. 
$000. Ink, C. E. Bolton, Leeds. 
8601. Airand Gases, F. Windhausen, Berlin. 
3602. C. Pieper.—(A. Keller-Dorian, 
Milhausen, 
3603, 8. Prindle.—(G. H. Thompson, 
Plattsmouth, U.8., and & Ryder, New York.) 
8604, DISTILLING Coat, H. L. Pattinson, jun., Felling. 
3605. Lips of Boxzs, G. W. von Nawrocki.—(4. Loreniz, 
Stettin, Germany.) 
8606. SuLPHO- F. Wirth.—(Farbfabrik vormals 
Bronner, Frankfort-on-the-Main 
8607. Pocket Kyives, G. W. von Nawrocki.—(4. Coppel, 
Soli: Germany.) 
BUCKLES, &., A. W. L. Reddie.—(E. W. 
Merrill, Brooklyn. 
8609. Pianororte Actions, C Collard, London. 
8610. Cigar and Cicaretre Ho_pers, 6. Jones, Oxford. 
3611. Ks, G. W. von Nawrocki.—(Werkzeug und 
Maschinenfabrik Oerlikon, Switzerland.) 
$612. Raitway Cuarrs and Keys, J. K. Thompson and 
and G. R. Race, Leeds. 
8618. IMpLements for CULTIVATING Laxp, R. Hitch- 
cock, Taunton. 
8614. ARTIFICIAL J. Heinemann.—(@. Rothe, 
Hanover, Germany.) 
8615. OnnamentinG Leatuer, F. Wirth.—(L. Klépfer, 
Minshen, Germany.) 
3616, REPEATING -aRMS, H. H. Lake.—(Spencer 
Arms Company, New Youk. 
3617. Compounn for Coverino Drawino Roiers, E. 
Edwards.—(J. Appel ia. 
3618, StzaM BorLers, W. Glass Clark.—(E. Delpech, France.) 


Inventions Protected f or Six asthe on 
Deposit of Complete Specifications. 
8494. Bezarinos for H. 
am -buildings, London.— A commu! from 
G. Atlanta, Georgia, U.S.—16th July, 


1883. 
3499. Srzam Enoines, H. J. Allison, Southam 
buildings, London.—A communication from F. 
Spaulding, J. K. Hallock, and E. 8. Smith, Erie, 

aKING CiGARETTES, A. Chancery-lane 

London.—A communicatio: Casgrain, 
Quebec, Canada.—17th 1883 

3504. Foo H. A. ville, Cannon-street, 
London.—A communication from F. Brown, New 
York.—17th July, 1883. 

8506. Sewinc Macuines, J. W. Post, New York.—17th 
July, 1883, 

$509. Empromperino Macuines, R. H. Brandon, Paris. 
—A communication from J. Becker, Boston, Massa- 
chusetts.—17th July, 1883. 

8518. Benpino Biayxs for Links, &c., F. 
G Berlin.—A communication from W 
scheidt, Gleiwitz, Germany.—17th July, 1883, 


Patents en witch the Duty of £5 
has been paid ad 


or Gratinas, C. Burge, London. 
ROLLER J. A. Buchholz, London,—28rd 

1880. 

8000. KwITTING H. J. Haddan, 
London.—2ist July, 1880. 

8015. Macuinery, H. J. Haddan, London.— 

ent Be G. H. Babcock, 

. Sizam Knoines ILERS, G. 

Plainfield, U.S., and S. Wilcox and N. W. Pratt, 
Brooklyn. —26th July, 1880. 

3091. Bars for Grass in Winpow Sasues, &c., 
J. D. MacKenzie, Glasgow.—27th July. 1880. 

8114. Motive Power Apparatus, A. C, Kirk, Glasgow. 

Wine to Cone Deis, G: 

NNECTING WARP ARP 

Huddersfield.—19th 1880. 

Macuings, E. Wiseman, Luton.—3lst 

'y, 1880. 

2992. Osraintne Extracts from Tea, &c., W. J. Clapp, 
Nantyglo.—20th July, 1880. 

2995. Expanpine Tosss, D. J. Morgan, Cardiff. 
—20th July, 1880. 
Preserving Foop, F. Artimini, London.—2lst 

3007. &c., Liquips, &., J. J. Tylor and 
W. A. Tylor, London.—2lst July, 1880. 

8017. CoLours on Fisrous MATERIALS, A. 

, Clayton.—22nd July, 1880. 

3097. Conrositiox for &., W. 
Seymour, -on-Tyne.—: July, 1880. 

$116. L TinG C R. Irvine, 


th July, 1880. 
162. Heatine, &c., J. Law and H. Law, Cleck- 
heaton.—14th January, 1 


2997. H.C. Bagot, Con —2lst 
1880. 


July, 1880. 
3076. “Senne Crossley, L. J. Crossley, and W. 
ULLS 
July, 1880. 


Potente on which the Stem: Du 
ity of £100 


2913. Keyiess Watcues, H. M. Robottom, Liverpool. 
—17th July, 1876. 
2958. Knzapine and Macaine, P. Pfieiderer, 
187! 

2998. PERMANENT war, J. H. Tozer, London.—25th 
July, 1876. 

8164. Compressine Arr, P. Brotherhood, London.—10th 
August, 1876. 


2950. Satts of Barrum, &., R. W. Wallace and C. F, 
Claus, London. —19¢h 1876. 


2966. ScouRIN Fall 


G. Bouckley, Aston, aud E. C. Hodges, 

London.—20th March, 1883. 

1476. Stoprine Gear for Macutwery, W. H. Beck, Lon- 
don.—A com. from Dawson.—21st March, 1883. 
1485. Compressinc Air, O. J. Ellis, Derby.—2ist 

March, 1888. 
1522. Treatinc Szwace, J. H. Kidd, Wrexham, and 
. Barnard, London.—22nd March, 1883. 

1681, Jacquanp Apparatus, J. Chapman, Nottingham. 
—24th March, 

1565. SepaRaTinc Compousps by ELEcT? OLv+13, 
L. Elmore, London.—A communication frum G. J 
Atkins.— 27th March, 1883. 

1572. Macuines, &., A. Roger, Paris.—28th 
March, 1883. 

1842. Propucixe Ammonia, R. Tervet, Clippens.—12th 
April, 1883. 

1868. Rotary Pomps, J. H. Johnson, London.—A com. 
from G. Griendl and L. Poillon.—i2th April, 1883. 

1922. Foxxs for AGRICULTURAL PuRPosm, G. Pick- 
hardt, Hagen.—16th April, 1883. 

2119. SaxicyLic Aci», W. L. Wise, London.—A commu- 
nication from W. Hentschel —26th April, 1883. 

2157. Jomnt, E. Quadling, Forest 
Hill.—28th April, 1883. 

Suart-tvas, 8. E. Davies, Liverpool.— 

2746. Lusricator, J. Imray, London.—A communica- 
tion from H. Zweiffel.—2nd June, 1883. 

2853. Metra. for Kwives, C. D. Abel, London. 
—A communication from W. Lorenz.—7th June, 1883. 

2876. Bettino, J. K. Tullis, Glasgow —9th June, 1883. 

Mera.uic ALLoys, G. Selve, Altena.—16th June, 
1883. 

3006. Stockines, A. P. Sheffield and A. W. Wills, 
Leicester.—16/h June, 1883. 

8050. Rotary BLowine and Fans, H. Aland, 
New Wandsworth. —20th June, 18 

8067. TaicycLes, W Jackson, London.—20th June, 1883. 

3499. Srzam Enornes, H. J. , London.—A com- 
munication from E. F. Spaulding, J. K. Hallock, 
and E. 8. Smith.—17th July, 1883. 

$504. Foo Sicnats, H. A Bonneville, London.—A com- 
munication from F. Brown.—17th July, 1883 

3506. Sewinc Macurnes, J. W. Post, New York.—17th 
Jul 

8509. Macutygs, R H. Brandon, Paris. 
—A communication from J. Becker.—17th July, 1883. 


(Last day for fling opposition, 14th August, 1888.) 
987. Tip Vays, E. Burton, Nine Elms.—23rd February, 


1883. 

1278. Raisinc Mup into Carts, E. Burton, Nine Elms, 
—10th March, 1 

1435. A. Groth, London.—A 
communication from J. iBourcart 19th March, 1888. 

1436. Rerivinc Fisrovs Materia, L. A. Groth, Lon- 

jon.— A com. Kraemer.—19th March, 1883. 

1444. SzcrionaL Warpine, H. Yates, Manchester.— 
19th March, 1883. 

1445. Pickine Motion for Looms, H. Yates, Man- 
chester.—19ta Murch, 1883. 

1446. Locks for Purszs, &., M. Wolfsky, London.— 
19th March, 1883. 

1452. ELECTRIC Te.ePnony, J. H. Johnson, London.— 
A com. from J. A. .—20th March, 1883. 

1454. Prope.iine Tram-cars by Ropes, C. Hinksman, 
London.—20th March, 1883. 

1459. Mrratuic Foot-warmers, T. H. Ash, Birming- 
ham.—20th March, 1883. 

1460. Hypravciic ~ W. P. Thompson, Liverpool. 
—A comm from E. B. Benham, 
J. W. Currier.—20th March, 1883. 

1467. TABLES, &c., A. E. Maudslay, Littlebourne.—20th 
March, 1883. 

1469, TREATING wn for PropucinG ARTIFICIAL GUANO, 


1 0. Pow Russell a F. Curtis, Ni buryport, 
4 UMPS, "A. and F. , New 
U.8.—20th March, 1883. 
1472. Cars by Evgcraicity, P. R. Allen, 
London.—20th March, 1883. 
1481, GENERATING Exectaicity, J. A. Kendall, Middles- 
March, 1883. 
484. NUT-LOCKING Device, W. J. Brewer, London.-- 
Mor ch, 1883. 
1486, Lap” Formine Macuings, J. Walker T. G. 
Beaumont, Dews Mills.—2lst March, 1883. 
. Derectinc Waste of Warer from Pips, G. F. 
Deacon, Liverpool.—2lst March, 1883. 
1503. UMBREULAS and PaRasoLs R. H. Brandon, Paris. 
com. from E. M. L. Blaguitre. —22nd March, 1883. 
118, R. M, Ordish, London. —22nd March, 


1519. &c., Org, A. J. 
Struthers, Glasgow. — 29nd aS 

1541. ELEctric Batrerigs, H. H. Lake, London.—A 
com. from Radiquet et —26th March, 1888. 

1550. Brewinc Apparatus, W. and T. 8. Bucknall, 
Kidderminster.—27th March, 1883. 

1558. Lock Nuts, E. and A. E. Gilbert, Dundee.—27th 
March, 1383. 

Merat to Represent Scutprurg, A. 

‘if, Paris.—28th March, 1883. 

1571. -aRMS, H. Pieper, Litge.—28th March, 1883. 

1632. Exxcrric Apparatus, W. H. 
Wimbledon, and W. E, Langdon, Dundee.—31st 
March, 1888. 

2101. Break-pown SNaP pa 8. A. Grant and W. 

Adams, London.—25th 4 1883. 
2106. Givine Motion to 


2121. Lanterns, A. M. Clark, London.—A communica- 
tion from G. F. Fisher.—26th April, 1883. 

2133. Macuins for Peexine Potatozs, J. C. Mewburn, 
London.—Com. from J. Burnichon.—27th April, 1888. 

2667. TsLEPHONIC TRANSMITTING ApPaRaTus, &c., J 
G Haverstock Hill. —29th May, 1883. 

2693. Grainine Parntep Surraces, &c., J. A. Meginn, 
Liverpool.—30th 


2702. Gas Morors, C. r, Berlin.—A communica- 
tion from E. Korting & Lieckfeld.— Slat May, 1883. 

2871. &c., Woven Fasrics, J. er, 
ord. —A A. Lalance.—Sth June, 1883. 


a Vacuum in Buxss of Lamps, 
H., Stearn, Forest Hill.—15th June, 1888. 


W. M. Jackson. 9th July, 1883. 
3397. CLaniryine Saccuarine L quore, H. H. 


M. Bray. —10th July, 1883. 
DyzIno A. M. Clark, London.—A com- 
tion from E Peyre —13th "July, 1883. 

3494. Journal Bearino, H. Lake, Landen, com- 
munication from G. W. Stewart.—16th July, 1883. 
$501. CicaReTre Macutwes, A. M. Clark, London —A 
communication from H. Casgrain.—17th July. 1883. 
3518. Benpive Bianxs fur F. C. Glaser, 

Berlin —A communication from W. Hegenscheidt.— 
17th Juty, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
17th July, 1883.) 

2274. Propeciina Sea-coino H. Gerner, New 
York, U.8 —4th May, 1883. 

2544. Gas, 8. Pitt, ~—" —22nd May 

2546. Hammocks, C. E. Hierster, 
22nd May, 1883 

2606. Opraintne ARTIFicIAL Licut and Heat, J. 8. 
Muir, London.—25th May, 1883. 


(List of Letters 7 ge passed the Great Seal on the 
th July, 1683.) 

209. Srzam H. Lane, London.—13th Jan- 
uary, 1883. 

283. Taratnixc Macuines, J. H Johnson, London.— 
17th January, 1883. 

296. Drivine Bets, G. H. Hebblethwaite, Hudders- 
fleld.—18th January, 1883. 

A. owson, London.—20th January, 


357. DyNAMO-ELECTRIC H. H. Lake, Lon- 
don.—22nd January, 1883. 

861. Execrric Lamps, H. “HL Lake, London.—22nd 
January, 188%. 
863. Spinninc H. Southwell, Heywood. and 
W. H. Dawson, Manchester —23rd January, 1883. 
370. Rat_way J, Cleminson, London.—23rd 
January, 1883. 

871. ELectrric Lamps, A. E. Swannikoff, London.— 
23rd January, 1683. 

883. OsTarninc Motive Power, 8. Hart, Hull.—24th 
January, 1883. 

386. FinisHine “Hats, G. Atherton, Stockpart.—24th 
January, 1883. 

393. PHorometsr, A. J. Beer, Canterbury.—24th Janu- 


ary, 1883. 

410. R. C. Christian, Dublin.—25th 
January, 1: 

421. Raitway J. H. Cureton, London.—25th 
January, 1883. 

438, PHOSPHATES, 8. G. Thomas and T. Twynam, Lon- 
don.—26th January, 1883. 

456. Kitns for Dayino Maur, P. R. Norton, Dublin.— 
27th January, 1883. 

473. PorceLain Barus, J. Hall, Stourbridge. 
—29th January, 1883. 

488. Sunrace Conpensers, H. Guy, West Cowes.— 29th 
January, 1883. 

506. VessEts, E. P. Alexander, London.— 
830th January, 1883. 

509. Ercuine upon Scrracss, E. Nien- 
stadt, Berlin. —30th January, 1883. 

527. for Sewinc Macaines, H. J. Haddan, 
London.—8lst January, 1883. 

540. Minera &c., N. M. Henderson, 
Broxburn.—lst February, 1 

578. — Sronz, &c., P. Gay, Paris.—2nd February, 


584. phage H. L. Doulton, London.—2nd Febru- 
- 8. Leatuer, W. L. Wise, London — 


'W. Rowan, Belfast.—6th February, 1883. 
Eldred, London. 


676. TELEPHONIC Apparatus, H. H. 
—Tth February, 1883. 

748. Bicaromates of Potash and Sopa, J. H. John- 
son, London.—1l0th February, 1883. 

Breakine Grain, C. Pieper, Berlin.—12th Febru- 


1883. 

801. Macuines, F. J. Drewry, Burton-on- 
Trent.—1l4th February, 1883. 

865. Meratiic Dowexs, W. D. Player, Birmingham.— 
16th February, 1883. 

978. Errectine by Liquip Hypro- 
carpons, C. D. Abel, London.—22nd Feoruury, 

1131. Batanorne Siipine Winpow B. Adams 

and J. Liverpool.—2nd March, 1883. 
AccumuLators, P. Higgs, Leith.— 


pril, 1883. 
2155. Prusses, J. Watson, Bayswater.—2&th 


2193, RAILROAD Lee Apparatus, B. J. B. Mills, 
London.—1lst May, 

2201. J. Higham, Newton Heath. 
—lst May, 1 

2217. Dererminine the Rate of Water ConsuMPTION, 
H. E. Newton, London.—lst May, 1883. 

in R. Chipperfield, London. 

May, 1 

2408. Oroans, &e., A. Gern, London.—11th May, 1883. 

2556. Rivettixnc Srups, H. H. Lake, Lon- 
don.—22nd May, 1883. 

(List of Letters Patent which passed the Great Seal on the 

24th July, 1883.) 

142. Sewrsc Macuixgs, W. Walker, Dunstable.—10th 
Janvary, 1883. 

416. Hammers, F. Wirth, Frankfort-on-the Main.— 
25th January, 1883. 

= — Bars, C. J. Chubb, Clifton.—26th Janu- 


437. W. 8. Turner, London.—26th Jan- 
uary, 1883. 
442. Foon, A. F. Link, London.—27th Janu- 
1 


ary. 1883. 

450. Rope Traction Tramways, &c., G. J. Chapman, 
Enfield.—27th January, 1888. 

454. Evecrric TEMPERATURE &., W. P. 
Thompson, Lon “—s January, 1883. 

47€. Wzavinc Looms, T. Lonsdale, Blackburt.—i9h 


fanuary, 1 

478. Rope Drivine, M. H. Smith, Halifax.—29th Jan- 
uary, 1 

479. Wueat, G. Perrott, Cork.—29th Janu- 

SHARPENING R. Walton and F. A. Stans- 
field, Rawtenstall.— february, 1883. 

590. FURNACES, J.P. Cotiart, Havana.—8rd February, 


620. PROTECTING Piants from Insects, &c., J. Walker, 
Leeds.—5th February, 1883. 
Courtine SHarts, J. J. Purnell, London.—5sth 


ry, 1883. 

or, Ercuine on Grass, J. G. Sowerby, Gateshead-on- 
Tyne.—8th February, 1883. 

711. Comprmse Woor, J. Holden, J. and J, 
Fawell, Bradford.—9th Febrvary, 1883. 

719, ELectric K. W. Hedges, London. 
—9th February 

Fr.tine A. Monchablon, Paris.—9th Febru- 


1883. 
estle: 
758. PREssine J. G. Sowerby, Gateshead-on- 
Tyne.—12th February, 1883. 
777. Grinpine Cory, H. H. Lake, London.—l2th Feb- 


ruary, 1883. 

805. = G. A. Cassagnes, Paris.—14th Febru- 
ary, 4 

818. Spokep WuerELs, Dearden, Sheffield.—14th 
February, 1888. 


*,* It has come to our notice that some applicants of the Po 
Patent-office Bales Department, for Patent Specifications 
— to Patent-office officials, by London.—A com. from H. Hughes.—9th July, 1883. 
giving the number page $412. Reeps, W. R. Lake, Lovdon.—A communication 
ich the Specification require ‘erred 
Applications for Letters Patent. 
*,* When potent have been ‘‘ communicated,” the / 
name address of the communicating party are — 
printed in italics. 
17th July, 1888, 
9499. Srzam Enotes, H. J. Allison.—(Z. F. Spalding, 
| 
| 
Congdon, W. Sprague, and A. Sprague, Rhode Island.) 
$521. A. J. Barlow.—(F. Paliansch, 
3540. Weicuts, W. London. 
$541. Cans or Vessers, W. R. Lake.—(E. Burnett, 
) 
London.—22nd July, 1880. 
8028. Dry Gas J. Foxhall, 
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958. Dense C. M. Pielsticker, London. 
—2ist ry, ) 
967. Exrractinc SucaR from Mo C. Steffen, 
Vienna.—22nd February, 1888. 
1219. Law» Tenwis Bats, R. C. Powell and F. Thomp- 
son, Tondon.—7th March, 1883. 
2738. 8. A. Longsdon, London.—6th April, 


1889 the of Eoas, R. H. Rowland and 
TF. 8tidolph, Woodbri April, 1883. 

1915. CoLLars, Jackson, Kingston-upon 
Hull.—16th April, 1883. 

2156. BiecrricaL Ww. E. 
Ayrton and J. Perry, London.—28th April, 1883. 

Barreriss, J. Lea, London.—$rd May, 


List of tions the 


week ending July 2 


ion 


Patent-office on receipt of the aemagnnane and 


Pest attics order, made payable at the Post-office, 5. 
Reader Lack, her 


ABSTRAOTS OF SPEOIFIOATIONS. 
ves expressly for THe ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


4824. Incanpescert Lamps For Evxcrric 
Bmelius Muller, London.—llth October, 1882. 
with.) 2d. 

The inventor substitutes a bar of carbonised wood 
for ents at present in use, and connects it 
through sealed orifices on either 

ie 0! e bu stead of conn it ha 
special tube at the base of the lam _ — 


5400. Carzons ror Use Lamps, John 
Ne 


During the process of manufacture of the carbon 8, 
a wire of aluminium, magnesium or other svitabl 


nically separate the toluol, &c., therefrom ; 
Secondly, the nitrifying of benzol, toluol. and their 
homologues by passing into them nitric acid direct 
from the still in which it is formed: Thirdly, the 
extraction of benzol and toluol as nitro-benzol and 
nitro-toluol from coal or other gas containing such 
compounds by melting it in a colomn or tower with 
strone nitric acid alone, or mixing it with other acid 
"| of assisting the reaction ; 


the gas, and the use of the washings so produced as a 

source from which nitric acid may be obtained for 

future operations. 

5606. Taxixc Sovunpinos, F. Sutcliffe, Liverpool.— 
25th November, 1882. 8d. 

Aline carrying a lead is wound in a groove formed 
on the veriphery of a wheel, to the side of which a 
spiral wheel is attached, and on it a second line is 
wound and carried over supports through a block at 
the forward oe of the vessel, and thence to the lead 
on the first 1 80 as to keep it from trailing astern. 
The wheel and its spiral attachments are so propor- 
tioned relatively to each other and to the base or hori- 
zontal distance from the lead to the leading block on 
the fore part of the vessel, that both lines remain taut 
and cause the lead to remain in the same horizontal 
position relative to the boats at all depths. One end 
of the axle of the first wheel has a sleeve bearing that 
can be revolved within its pedestal and to it are 
attached two D mpeye the longer to indicate the read- 
ings on the rim of the wheel and the shorter to mark 
the reading on a disc similarly divided to the wheel. 
5607. Treatinc Mixep So_vutions oF CHLORIDE or 

CopPER AND SULPHATE Sopa, W. Weldon, Bur- 
stow.—25th November, 1 

This consirts in ~~ spitating in the state of oxide, 
by means either of lime alone or of a mixture of lime 
and magnesia, the copper tained in mix 
of chloride of copper and chloride of sodium, which 
mixed solutions have been d by 
by means of calcium chloride the sulphuric acid of the 

din mixed of 


sodium sulph sodium 
sulphate and chloride of copper. 
Looms, G. Keighley, Burnley.—25th November, 


This relates, First, to the method of and apparatus 
for wine off the warp and taking up the woven ma- 
terial in a positive manner. The warp is let off by a 
surface roller, the warp being retarded suffictently to 
prevent overrunning The roller and the take-up 
roller are —— by gearing so that their relative 
speeds can be varied bv change wheels, such variation 
being necessary on account of the difference between 
the length of the warp and the woven fabric caused by 


metals having high conductivity and colourless flames 
is inserted in the centre of the carbon rods. The 
inventor claims that smaller carbons can be used in 
low tension arc lamps, and that the lines of least 
resistance will always be at the centre of the carbon 
points from which the are will continually proceed. 
5405. Improvements m Evecrric Arc Lamps, 
William Buller Fullerton Elphinstone, ®aron Elphin- 
stone Musselburgh, Charlies Wilson Vincent, Hollo- 
wav. and J Cottrell, Brixton. 64. 

The inventors’ object is to simplify the reenlations 
of arc lamps and to render the maintenance of a steady 
effected by apni of the feed of the carbons. This is 
effec y applying a bellows or Ag atv we apparatus 

in with a as described, the same 

for maintaining the arc at a uniform level. 

5504. Ixcanpescent Etrcrric Lamps. A. Swan, 
Gateshead, Durham —20th November. 1882. 6d. 

The improvement is stated to consist in passing a 
enrrent throngh the terminal wire while the glass is 

lorming that portion through w! the 

terroinations pass. 

5518. Distrrpvtion or ELecrrictty sy Unsprr- 
GRouxp Conpuctors,”C. D Abel, London.—20th 


The inventor divides the conductors into reparate 
sections connecting their ends in pillar or wall-boxes. 
the conductors being placed in conduits at the road 
level, with a perforated double bottom to protect them 
from moisture. 

5556 Brercu-Loapine W. R. Lake, London.— 
‘ovember, communication from W. 


5566. Exsaverinc Buss ofr Incaypescest Lamps, 
M. &. Cherril!, Paris.—22nd November, 1882. 


the introduction of the weft. The invention further 

relates to the construction of crank arms. so as to pre- 

vent the constant wear and tear of straps, gibs, and 

rollers, which are entirely abolished. 

5609. Currive up Sugar AND OTHER VEGETABLE 
Starks, C D. Abel, London.—25th November, 1882.— 
(A communication from A. Perret, France.) ‘6d. 

The apparatus consists of two revolving kuives 
similar to those ofa chaff-cutter, but formed in one 
piece and mounted on a shaft at the side of an inclined 
shoot, through which the cane is made to travel down- 
wards, and at the front end of which is a metal plate 
having an opening throngh which the cane is = 
truded, and against which the cutters pass in close 
contact as they revolve. so as to cut the protruded cane 
with a shearing action, the cane being advanced 
through the opening by a step-by-step motion, so as to 
remain stationary while being cut. 

5612. Stanps on Frames ror Borries VESSELS, 
C Pembrook and J. Dingley, Birmingham.—25th 


-) 

The bottle: are supported in a frame capable of 
swinging in the stand. and can be locked in position 
when theirstopp sare under the cross-bar at top, so 
as to prevent the ttles being taken out. 
ons. Vass orn Wacone, B. Hora, Camberwell- 

25th November, 1882.—{Not proceeded with.) 


The body, when rel d from the stati 'y frame 
and pushed upwards, first turns on a pivot formed on 
one end of a lever. until its rear end comes in contact 
with the other end of such lever, when the lever, and 
with it the van body, turn reund the rear axle on 
which the lever is pivotted. Means are provided for 
opening and closing the tailhoard simultaneously with 
the tipping action of the body. 

5614. Permanent War on Roapway or Rat_ways 
AND TRAMWavYs, 


proce with.) 2d. 
The sleepers are preferably of wrought iron or steel, 
the plates being corrugated, and the bottoms of the 
chairs yg Fes to fit the corrugations. The chairs are 


A gas is formed or placed within the bulb, excluding 

the air: then | drawn Pea through a sub with 

which it gas in connection 

with phosphoric is used. 

5509 Tricycres. &c, A. J. Hissett, Plymouth.—24th 
November, 1882. 6d. 

The inventor claims the combination of a hollow 
shaft, enclosing both driving shafts, and carrying 
for cting or « tuating both shafts by 
balance gear, with clutches ..ounted on the said 
hollow shaft, capable of being connected with or dis- 
comers from either, or disconnected from both 

the wheels from which power is transmitted from the 
treadles. 

5600. Warer Heater. £. Rrussels.—24th 
November. 1882.—( Not proceeded with 

A series of horizontal plates are arranged in a casing. 
and water caused to flow over them and hecome heated 
by the products of combustion. or other heating media 
eansed to circulate between such plates. 


oom. A. Tribe, Nottz Hill. 
November, 1 4d. 


to a method for preparing the 
positive plates of secondary bitteries. 

5602. Unitinc Sueets or Parer at THE EDcEs To 
For Tapcets, Biocks, Paps, Bond, Lon- 
don —24th November, 1882 communication from 
a Doughtie, Cleveland, U.S )—{ Not pi oceeded with.) 


This consists in applying to the edges of the sheets 
to be mixed to form a block or pad a con- 


pers by bolts and nuts. 
ome MacHINERY FOR Makrno Paper Bas. J. H. 
nson, —25th November, 1882 —{A commu- 
Soutien F. B. Bilon, Paris ) 8d. 

This relates to machinery for manufacturing satchel- 
buttoned r bags. The paper is unwound from a 
roll, and after being printed upon, is pasted along one 
edge, cut and placed upon a mandril. the sides being 
folded over so as te form a tube, which is carried to a 
feeding device, which pushes it to the end of the 
mandril, when an upper and a Jower folder are caused 
by cams and levers to move forw: and form 
upper and lower folds of the bottom. A paster supplies 
paste, and another pair of folders advance and form the 
side folds. which they press against themandril. The bag 
thus formed passes to a creasing device, which flattens 
and delivers it between pressing rollers. which send 
it either to the drying apparatus or direct to the carrier 
of the packer. Variens improvements in the mechan- 
a for effecting the different operations are 


5616 Apparatus ror Exnanvstine, Lirtiva, Forcrna, 
OR Measurino H. 8. Stewart, Westminster. 
—25th November, 18°2. 6d. 

This relates to improvements on patent No. 2588, 
A.D. 1880; and it consists in so varying the parse | of 
the motion of the vanes that each of them, of 
being alternately stopped—as in the above-mentioned 
patent- is alternately caused to travel from the inlet 
to the outlet port in the same time as the other vane 


por 
sisting of glue, gelatine. glycerine, rice, flour, dex- 
trire, my oe. acid, brown engar, extract sea onion. and 
aniline. heated and mixed together in proportion to 
form a plastic mass, which, when set, will bind the 
sheets togetber, and will yet allow them to be sepa- 
rated without tearing the paper. 


5608. Mecuanicm APPLic/BLE TO MACHINES FOR 

TREATING AND Fasrics, J. Ash- 
, Rochdole.—25th November, 1882. 

This relates, First, to improvements on selvage 
puiders. described in patents No. 615, a.p. 1881, and 
No. 3239. ap. 1882, the object being to make the 
arrangements more perfect and capable of operating 
upon fabrics of different character ye upon cloth 
having irregularities in its width, so as to require less 
attention. The guider is hinged on a ical axis, 
and has a surface for the cleth to lide along, while 
another surface (hinged at that end the 
where the cloth passes away) rests an nm 
the passing selvage of the cloth. “Where the we the cloth | oat 
enters is another small separate hinged surface to 
press upon the cloth. Several medifications are p 
scribed. Secondly, to the use of pairs of coned rollers 
to act upon fabrics to bring the weft threads square 
with the selvages or to stretch fabrics. 

5604. Bevzo., NiTRO-TOLVOL, AND 
THEIR Homo.ocuss, 8. Mellor, Patricroft.— 
November. 1882. 4d. 

This Se in subjecting coal or other gas 


conteining l, toluol, or their homol , toa 
pressure of four or more atmospheres so as to mecha- 


in travelling from the outlet to the inlet port 
A central shaft passes through a cylindrical case and 
has vanes attached to it. To the part of the barrel of 
one vane, which projects through the end of the case, 
a crank arm is fixed. and a similar crank is attached 
to the spindle. Each crank hasa pin at its end long 
enough to end a metal block, capable of sliding in a 
slotted bar at right angles to the driving shaft, on 
which is a pulley poe yp Aes to transmit motion to the 
vanes. The main shaft is parallel, but excentrically 
to the axis of the case. 


5618. Process or Fermentine N. Lubbock, 
London. h 882.—(4 communication 


from F. J. Scard. British Guiana.) 4d. 
The inventer claims, First, the a 
employment of certain i salts 0} 
their addition to a fermentable liquid in order ~ ro- 
mote the growth of the yeast or ferment ; Secondly, 
ae q lication and employment of nitric ‘acid by its 
on to a fermentable liquid in complete or partial 
oiieen for another acid, to promote the 
growth of the yeast or ferment. 


5620. ror arp Frames, 
D. Skeoch, Stewarton, B.—27:h November, 
1882.—{ Not proceeded with.) 2d. 

The object is to ensure the efficient lubrication of 
spindles for spinning and twisting frames, and to 
render them less le to wear and tear, as well as to 
remove dirt or foreign matter from the bearing parts. 
by spindles have and bottom side bearings, and 
a the lower end. The bearing 
parts are in a tube, at the upper end of whieh 


lication , and 


is a slit, and holes are formed at each bearing. The 
tube is enclosed in an outer tube onions the lubri- 
— and by which the spindles are secured to the 
rai 


5622. Steam Generators, C. D. Abel, Lon- 
don.—27th November, 1882.—(A communication from 
L. C. Uhler, Paris) 64. 

This relates to boilers in which the water is caused 
to circulate through a series of horizontal or inclined 
pipes, heated by the flames and hot gases of the furnave, 
and consists in causing the said water tubes to enter 
at one end a series of horizontal collecting tubes, 
which serve to connect together each row of water 
and which in turn communicate at end 

th ‘the vertical tube, it its 
end with a vessel, in which 
collects, and from which the water circulates through 
the water tubes and connecting tubes. Within the 
water tubes smaller loose tubes are pl . and serve 
to facilitate circulation, and to collect calcareous or 
other deposit. The upper part of the songs od con- 
sists of three cvlindrical vessels. one placed above the 
other two, and connected together by pipes The 
furnace grate is formed of tubes, connected at each 
end with pipes connected to the upper water vessels. 


5626. Merar Cisterns, H. Sutcliffe, Halifax.—27th 
November, 1882. 6d. 

This relates to cisterns of sheet metal, the parts of 
which are soldered together, and many ‘of which are 
divided by a partition, the object being to facilitate the 
soldering and form a better cistern by use of improved 
apparatus for folding and gy th Bog 
which rest upon a lorm capable o! ing parti: y 
revolved, oon enuhenel and a sheet of lead is then 
folded and the fold inserted between the blocks and 
held by wedging or closing the blocks, the other por- 
tion of the sheet being spread over the two blocks and 
pressed over them. 

5627. Portasre Rattways, 8. A. Spalding, Prussia. 
—27th November, 1882. 4d. 

This consists of sections of portable railways com- 
posed of two rails with two sleepers at their ends or 
ove sleeper and a cross-tie, with a joint which allows 
a universal adjustment of the sections, the end of each 
entering the incline or curved shaped wy of the 

gone. A special clamp forms the join 


5629. Bicycies, Tricyoxes. &c., J. New 
November, 1882.—(Not proceeded with.) 


This relates, First, to the driving mechanism of 
bicycles by a system of levers fitted with treadles and 
connected by rods to the cranks ; and Secondly, to the 
construction of the rims or felloes of wheels, e forks 
and backbones of velocipedes, a s = _ of wire 
for wheel spokes, and an improv: 


5630. &c., J. Holt, No- 
vember, 1 6d. 

This naa te to pile fabrics with a long pile to form a 
ring, which when scoured and fin or dyed has 
the appearance of askin rug. Two are wound 
upon separate 8, one for the ground and one for 
the pile. and they are each drawn into separate healds. 
The beam containing the pile warp has a letting-off 
motion. so that when turned a quantity of is let 
off and taken up bya falling red working in a diagonal 
slide in a bracket on the frame. A certain number of 
picks of plain cloth are woven, both ground and pile 
being with the when loom is 
stopred and the pile ay only raised 
is taken up by the rod and o thred of the 
lifted and drawn into loops. 

56832. Surcicat Truss, B. Edwards, London.—27th 
Porlique, France 

A thin plate is hollowed and provided with a wood 
block radded with wool and covered with leather, 
such plate having a stem by which it is connected to 
one end of a helt to be buckled round the wearer. A 
second strap is attached to the back of the belt, and 
passing between the legs, is buckled in front to the 
lower edge of the pad. 

5634 Tovs, H. H. Lake, London.—27th November, 1882 
—(A communication from J. N. G ford, jun., Massa- 
chusetts.) 6d. 

This relates to toys in which there is a target and a 
tethered ball for shooting the pon and it consists in 
the employment of a figure as the target, the arms 
being jointed and moving when the ball hits the 


5635 ror Curtixe Paper, &., H. H. Lake, 
London.—27th November, 1882.—(4 communication 
from G. 8. van Pelt, New York.} 4d. 

relates to shears for two of a right 
of a hinged pair of blades having tee usual 
edges, and a second pair of cutting edges at the 
end of the blades at right angles to the usual cutting 


5686. Preventrxc THe or Sewer Gas INTO 
Boitpmes, T Carder, Bideford.—27th November, 
1882.—(Not proceeded with) 2d. 

A vessel has two or three cavities formed in it, one 
above the other, and divided by a wall, so that adouble 
or triple seal is effected. 


5637. Frer Saw ga a D. Sanders, Acton.— 
27th November, 1 6d. 

The vibrating arms - a holding the saw are fixed to 
a block working on a fulcrum at one end of the table, 
one arm extending above and the other below such 
table at an angle to each other, such that their ends 
are further apart than the length of the saw, whereby 
when secured to the saw sufficient tension is put on 
the latter. The saw is fastened to spindles on the 
arms, which can be turned so as to direct the = as 
desired. A spring between the table and top 
assists the upstroke. The top spindle to whieh “the 
saw is can receive a drill so as to drill holes in 
the work. 


5636. Cuurivatixe By OR OTHER Power, 
8tamfordham, and 8. 8. Robson, Sunder- 

ind, -27th November, 
This relates, First, to a tillage “tmplement ; and 
Secondly, to anchor windlasses used in connection 
therewith The tillage 1 t frame sists of 
two vertical plates pono by cross bars, and at its 
lower front angle a flat bar is aeented loosely, so as to 
be capable of rocking, ard carries a set of shares or 
cutting points. To this bar two or more levers are 
attached, and rise above the frame where they are con- 
nected er, and when actuated. raise or lower the 
shares. Iters are placed in front of the lever bars, 
and are arranged to turn on their thick or heel side 
when actuated by a lever. B-tween the plates and 
behind the front cross bar is a shapin i p latform with 
its front end close to the share bar, and level with the 
Qapth of eet and its rear end raised as high as the 
soil operated on. The soil passes up ithe 


5640. Propvcine Desions, Gtass, Merat, 
AND OTHER 8 Surraces, 4. M. k, London,—27 


esigns upon 


stove ont whereby 
paper is rendered colour song be is secured to 

glass lecorated, and the desi appear as 
engraved or printed directly un the g 


6641. Srays on Corsets, W. Rosenthal, London.—27th 
November, 1882—(A communication from H. Rosen- 
» Germany. 

The object is to enable the steels, whalebones, busks, 
or other stiffeners to be ily removed and renewed, 
and consists in inserting them in pockets formed in 
the stays, and the ends of which are closed in any 
convenient manner. 


5642. Forks or Tones, CHIEFLY FoR Domestic Pur- 
posses, H. J. Allison, London. —?8th November, 1882, 
from R. W. Turner, Boston, 


5.) 

A of aws are pivotted toa tube, within 
which is a rod capable of sliding therein when ushed 
down by a head at top, and the lower end of which is 
connected by links to the jaws so as to canse them to 
open, a spring being arranged to act upon the rod soas 
to close the jaws and grasp any desired article when 
the rod is released. 

5643. Masuine Apparatus, J. 4. L. and W. V. Biden, 
Gosport.—28th November, communication 
from N. Pigeon, New York.) 64. 

The object is to so construct mashing apparatus as to 
have a perfect control over the temperature of the 
mash ; and it consists of a vessel in which an agitator 
is caused to revolve, and which is supported within an 
outer vessel, to which steam or hot or cold water can 
be admitted as desired. 


65646. Fire Licurers, F. K de Stasicki, London.— 
28th November, 1882.—(A communication from F. A. 
~~ and J. Weiler, Vienna.)—( Not proceeded with.) 


The fire-lighter consists of three pieces of wood, 
which are made into a bundle and Ripped into an 
inflammable mixture of oil, paraffine, asphalte, 
pitch, or other suitable substance. 


564'7. ror Moutpine or Suapine or 
EaRTHENWARE CANS, Jars, W. Craw 
28th ber, 1882. — (Not proceeded 


with) 4d. 

This relates to improvements in the general con- 
struction of the apparatus. 

5648. Drawino, ANN®ALING, AND Pickuino Wire, 
&c., H. Roberts, Pittsburgh, U.S.—28th November, 
1882. 10d. 

This relates, First, to the means for engaging the 
drum with the driving wheel in the drawing opera- 
tion, and in the motion of the 
drum by friction and afterwards engaging directly 

abutting surfaces. e Wi is horizontal, and has 
one long recess curved to fh. to the motion of the 
wheel and extending round a considerable arc, shallow 
at the forward end and deep at the rear end The 

face of the drum has a jection, correspond - 
ly wedge-shaped, and which causes the drum to 

tilt and bind on the shaft. When the revolution of 
the wheel brings 


the recess under the Dy aye the 
ly, to 


covered wi 
pe pol in heated pits; Thirdly” in in providing a number 

of wood reels adapted to stand on end and receive the 
bundles of wire for pickl The lower ge of each 

reel is fitted with removable pins, which, when the 
reel is placed in a stand, are removed. The invention 
Serther relates to feeding a@ number of wires through 
a coating bath, at the same time such wires being 
kept slack to allow time to the attendant to correct 
entanglement or oe to the use of rollers for 
agitating ashestos used off surplus metal, and 
to the use of slag wool pA ping off surplus metal. 
5649. Zinc Coatep hang &c., H. Roberts, Pittsburg, 

U 8.—28th November, 1 8d. 

This relates, tae he means for holding and trans- 
portation of wire which is formed in coils and 
ina mat both ends, and having a 
series moored’ 4 diametrically in’ bosses formed 
at the y In annealing the cylinder allows 
the frame to circulate throu heat the coils of 
wire from both inside and ou 


the melted zinc. The invention further 
to to the use of rollers for agitating loose substance em- 


ployed for sonores = surplus metal from coated wires, 
Fod to the use of steel or oF other scrapers for removing 
ood metal from coated wires. 


Cuars, H. J. Haddan, Ki 
1882. 


}—(Not proceeded with. 
This relates to chairs in which the seat is raised and 
lowered by turning, and consists in connecting the seat 
with a disc placed between the and provided with 
oe external screw thread, while the carry inclined 
7 of a screw, between w! the thread of 
the d disc 


5651. Composition To BE USED AS A REMEDY FOR 
Coven, P. F. Vandersteenstraaten, 
London.—28th November, 1882. 2d. 

This relates to a composition to be rubbed on the 
chest, and consists of 35 per cent. turpentine, 25 per 
cent. oil of tallow. and 40 per cent. camomile oil, or in 
lieu of the latter 25 per cent. of camomile oil, and 15 
per cent. of poppy or croton oil. 

5652. FasTenino TOGETHER THE Enps OR PARTS or 
Straps on Bets, H. Tetlow and J. Holding, Lan- 
caster.—28th November, 1882.—(Not proceeded with.) 


2d. 
Plates of untanned hide are attached to the ends to 
be connected by screws, holes being drilled in the 
lates to receive the screws, and Ee erably, recesses 
‘ormed in the underside of the plates, so that the ends 
of the strap will be drawn into such recesses, 
5658. Loom Pickers, H. Tetlow and J. Holding, Lan- 
caster.—28th November, 1882. 
The object is to lessen the shock when the shuttle is 


struck by the picker, and it consists in providing the 
latter with a eg spring buffer against w! the 
shuttle tip stri 


5656. S8ream Borer wire Rapip H. 
Matheson, Barnes,— November, 1882,—( Void.) 


The object is the construction or arrangement of 
steam boilers in which water can be heated in small 


Plstform. and is acted upon by a rotating soil 
‘n anchor wind the frame to hold the drums is 
hung in a frame of sufficient length to receive the main 
hauling drum and anchor forward hauling drum with 
the driving pinions. and deep enough to admit the 
thickness of the drums. In the frame a hole is formed 
in the lower and upper bar near one end. and through 
them a stud s and stands upright from a plate or 
coulter, which cuts the soil and bears all the pull. The 
frame and its gearing turns on this stud, and allows 
the other end to swing round into the line of draught. 


5639. Courtine Uscouptine Rattway Veni- 
cies. W. and L. Younghusband and T. Hudson, 
Darlington,—27th 1882. 8d. 

This relates to means for pling and li 


tities at the parts most in contact with the fire, 
and as steam is generated the water rises up short 
internal tubes, whose upper ends are ahove the water 
level, and from thence it falls into the volume of water, 
whereby a rapid circulation is readily effected with a 
free escape team therefrom. 


5657. Macutnes For Boots anp 
F. Cutlan, Leiceater.—28th November, 1882. 

This relates to improvements on patent Ne ‘5818, 
4.D. 1880, and consists in substituting for the roller on 
the knife stock spindle a clip or hooked bar to 
the back of the boot a little above the heel, and protect 
the upper leather on injury by the friction of the 
knife stock, The knife is tixed to a loose piece hi 
to the knife stock. An arrangement for driving 
hine by steam power is also described. 


from either side of railway vehicl and it ists of 
a sliding carrier frame for the coupling chain, capable 
of being projected from the end of the vehicle, and of 
being raised or lowered to the end link over the 
hook of the draw-bar, such frame being actuated 
by side levers, 


5658. Brrrons upon LeaTHER OR OTHER 
Mareriat, W. London—{8th November, 


SX: 
Paris.)—(Not proceeded with.) ‘ 
This consists in printing the desired 
upsized bank post r, to which a colourless v 
alkaline solutions, which removes the nitric acid from ee 
. 5580, 6d.; 5647, 4d.; 5656, 2d.; 5669, 6d.; 5672, 6d.; 
5674, 6d.; 5676, 2d.; 5679, Qd.; 5681, 5682, 6d.: 
5683, 6d.; 5688, 6d.; 5693. 6d.; 5698, 4d.; 5700, 2d.; 
5708, 8d.; 5705, 2d.; 5706, 2d.; 5708, 4d.; 5710, 2d.; 
4d; 5712, 6d.; 5713, 4d.; 5714, 4d.; 5718, 2d; 
5719, Md.; 5720, Sd.; 5724, 6d.; 5795, 6d; 5726, 4d; 
5727, 8d.; 5728, 6d.; 5729, 4d.; 5731, 6d.; 5732, 2d; 
5788, 6d.; 5735, 6d.; 5788, 2d.; 5739. 6d; 5740. ad; 
5749, 6d.; 5755, 4d.; 5745, 4d = 
5 Patent-office, Southampton-buildings, Chancery-lane, 
( 
drum sinks furth 
annular annealing pots of cast iron with an exterior 
top flange, and two interior lugs with which a ~~ | 
device engages. The wire is placed in the puts an 
Nowmber, 1882 —(4 communication from L. A. 
Brosseur, Brussels.) 6d. 
gure. 
Fardner, Hartford, L 
This relates to the construction of the barrel, a ing surfaces before immersion in melted zinc b: \- 
cartridge receiver, the breech bolt, and a cartridge 
feeder. 
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continuous thread, | in such manner that 
drawing a prim loop o! ug 
through the eye C) m, then wing a 
oop the material 
loop outside aby’ eye of the button, tightening 
loo 
button and the said loop, 
thereby interlocking both loops and forming a square 
knot, one loop or bight of which passes through, and 
the other around the eyeof the button. Theinvention 
consists in the general construction of a machine for 
effecting such sewing on of the buttons. 
6659. OpnnaMENTAL Faprics AND 
APPARATUS FOR THAT Purpose, C. D. Abel, 
—28th November, 1882. communication from E. 
de Monta, et Fils, Paris. 
This caus in applying aS plates to fabrics 
be acted upon by a shearing machine, and combin- 
g their movement with that of the fabric, so as to 
novel ornamental effects. 
5660. Apparatus ror Uritisino Carsonic Acip Gas 
as 4 Motor, WV. R. —28th Novem- 


Chicago.)—(Not proceeded with.) 2d. 

The generator consists of a shell containing tubes in 
which smaller tubes are secured, so as to form annular 
indepentent spaces for ting the gas 
ting with chambers in combination ‘with a central 
passage, by which, the tubes, and enclosing shell, a 
double return passage is semet for the hot air. A 
cylinder has a central part attached to a casing, and 
the ends provided with quid chambers secured to the 
central part. A condenser consists of a casing contain- 
ing separate horizontal coils one above the other, and 

havinga vertical with the exhaust 
passage from the motor cylinder. 


6661. AvromaTicaLLy Winpine up CLockwork, W. 
Lake, London.—28th November, 1882.—(4 commu- 
nication from N. Silberberg, Roumania. ) 6d. 

The object is to effect the ans of clocks by 
means of the variations in length of metal bars during 
— in temperature. A set of zinc bars are con- 

by levers, so as to form a 
chain. one end of which is secured toa fixed point in 
the clock case, to the 
winding mechanism 
6662. Rarsino anp Lowsame RAILWAY AND OTHER 

CaRRIAGe Clennett, West Hartlepool, 
—-28th November, 1 


the sash is pushed down the spring is coiled and the 

window retained in by acatch. On releasing 

the catch the spring raises the sash. 

5668. ApPpaRatTvs FOR COMMUNICATING BETWEEN 
Passenoers, GuaRD, AND ENGINE-DRIVER OF 
Rattway TRALNs, near Brighouse.— 


A lamp with glasses on two or more sides is attached 
to the roof or other part of . and enclosed 
in a box with folding doors or flap sides. Cords are 
connected with the box to the guard's van and engine, 
such cords also communicating with the different 

compartments of the carriages. When the cord is 
pulled the oy is raised or the doors opened, so as 
to expose the lam 
5664. Sureppers, J. H. Johnson, London. 
—28th November, 1882.—(A communication from J. 
Parker, New York.) 6d. 
The main feature of the invention consists of two 


uantities to the other toothed drum, which shatters 
e stalks and reduces them to shreds. 
5665. Manuractore or Twistep Riss ror Gun 
W. James, Birmingham.—28th November, 
This censtetn in waking the ribs by taking bars of 


iron havin; tae a cylindrical figure, twist- 
ing the bars so as to give the desired 
twisted dhrectuse or texture to the id bars, and 


rolling the said twisted bars into gun-barrel ribs. 
5666. Letter Batanom, W. Hiscock, —28th 


November, 188! ot with. 
The he object is to indicate the weight of uoade and 


ponding postage they will require by separate 
index bat battle moving over different 4 t dials, 


5667. Toots ror Currinc anp Repucino Tvuses, 
sen., Wolverhampton.—29th Novem- 


The chief object is to construct tools for this pe 


© perpendicular to that in which the spindle or 
other controlling organ of the governor moves, so that 
the latter has only to overcome the sm component 
of the resistance of the pallets. 


matters by the action of nitric acid on the mono or 
disulpho acid of alpha, n nitrose, naphthol, or other mix- 
tures of these two acids. 

5696. CoLourina Marrers, J. Imray, London.— 30th 


5674. Macuinery ror or B NG 


, 8. Wells, Canonbury.—29th November, 


This relates to ts whereby the glazing or 
burnishing materials are caused to move to and fro 
longitudinally over the surface of the web of pa) May or 
other fabric as the same is moved longitudinally 
between the bearing table or oll and the said glazing 
or burnishing materials. 


56'75. Mowina anp Reapinc Macuines, R. Davison 
and F. H. Hallard, Lancoster.—29th November, 1882. 
—(Not proc ceded. with. ) 2d, 

The object is, is, First, to obtain an instantaneous grip 
as soon as the machine starts, so as to ensure that the 
knife starts simultaneously with the machine, and it 
consists in the use of a wheel witha series of curved 
inclines on its periphery, and which is keyed to the 
driving shaft and works inside a box attac to the 

d wheel; in each incline is a loose roller, which, 
when the machine goes forward, runs up the incline 
and becomes wedged ; and, Secondly, to enable a right 
or left-hand cutter bar to be used in the same machine, 
the crank shaft is arranged between the land wheels, 
and a platform arranged with sockets to receive the 
pole on either side of the crank shaft. 

con. CaPsTANS AND OTHER HAvLina MACHINERY, 

Downs, -Hull, — 29th November, 
—(Not proceeded with.) 2d. 

This relates to the construction of the capstan, in 
which there are no projections to come in the way of 
anything, and there is no gearing outside. 


6678. AppLiances ror Frepino Catves, &, J. R. 
November, 1882. —(Not pro- 


A waterproof air-tight is used to contain a liquid 
or semi-liquid food, ae suspended from a frame 
with a movable lid and having by ——-. an outer 
bag provided with a teat, the ol being to keep the 
food warm and to provide a feeding apparatus re- 
sembling nature. 

5679. Construction or Sutrs or Wak, J. D. Barker, 
no, Somer set.—29th November, 1882. 


The objects to obtain increased protection against 

the attack of torpedoes. 

5680. Srers or FuicuTs or ww H. Doulton, 
Lambeth.—29th November, 1882. 

This consists in forming the steps ‘t terra-cotta with 
a tread of hard vitrified stoneware. 

5681. Macuryes ror Boox Covers, 
&c., J. D. Weiste, th November, 1882.— 

wu 

This relates to the arrangement for introducing the 
cards quickly and accurately. 

and T. Stevens, Bury &t. 
1882. 6d. 

This consists, First, in the ap cation to corn 
screens of a detachable grid and c ; Secondly. 
in the application to corn screens provided with % 
removable grid and travelling clearers of a riddle. 
5688. Apparatus For Receiving Money AND FOR 

CHECKING AND RECORDING THE Receipr 
, T. Davis, Newing 29th 1882, 


This consists in the construction and commaninnnt 
of parts in one machine opening to receive the fare, 
to actuate the count or indicator mechanism, to dis- 


de St. Denis, and Messrs. Roussin and 
Kosenstichl, .) 2d. 


d colour- 
matters by direct addition of 
matters. 


669'7. Mou.ps vsEp Castinc Pipes CyLINDERS, 
J. @ a Chambers, Derbyshire.—30th November, 


1 
This relates to the production of moulds for giving 
the external form to pipes and cylinders, and it eon- 
sists of an ordinary box form- 
ing a portion of the length to be moulded is drawn by 
means of a small stem acted upon by a crane or other 
drawing means, and in passing through the box com- 
presses the moulding sand. 
5698. Dverne AniLuve CoLovrs, L jun, 
near Huddersfleld.—30th November, 1882, 
This consists in the application in addition to the 
ingredient, alum, red or fustic, used 
or 


the 
fastening or fixing the said colours upon animal fibre. 
5699. ApsusTaBLe SortinG on SEPARATING Sieve, @. 
W. von Nawrocki, Berlin.—3%th November, 1882. — 
communication from L. Hirschfeldt, Germany.) 


cit an obliquely frame in the 
middle a set of rods aly intel, sieve are jointed to 
bars oper in the middle by pins which slide in slots 

to the rods, while the other ends of the bars 
slide in slots at right angles to the former slots, 


5700. APPARATUS TO BE USED tw CONNECTION WITH 
Gas ENGINES TO toe FLUCTUATION OF THE 
Gas In THE Marns, &., C. G. Beechey, Liverpool.— 

80th November, 1882. —(Not proceeded with.) 
This in i cing a controlling or 
lating apparatus between the reservoir or er 
and the gas ma in or supply pipe. 


5701. or Nuts on Bouts, &. 
Watkins, Wotverhampton.—80th November, 1882,— 
proceeded with.) 
wi with grooves formed across the 
the nut 
5708 Srwina M. Gandy, Liverpool.—30 th 
er, 

This relates to Somtnd machines in which shuttles, 
hooks, or loopers are é' ~— , and to the means of 
operating the shuttle, or hook, or looper with reference 
to the needle, which means consist in arresting the 
motion of the shuttle, or hook, or looper at the stage 
of its cycle of operation when its point enters the loop 
of the needle thread. and of holding it in that position 
until the needle is clear of the fabric, the shuttle, or 
hook, or core then resuming its motion, disten. 

through the loop, and drawing down 


November, 1882 2d. 
in moderator lamps. 


5'706. Brake APPARATUS FOR THE SPrspLEs or YARN 
orn THREAD-WINDING Frames, B. M. Knox, Kil- 
November , 1882.—(Not proceeded 


This relates to brake apparatus to be applied to the 
bobbin gm of yarn or thread-winding frames or 
tion with what are SS = as 


play a value figure, to the money ived and 


ap = same to a closed money bag or r tacl 
+ ene serially numbered ticket to and 
pag the ' outside shears of the machine, to ring the 
bell alarm and to gri grip the ticket riband readily for 
the shearing off of the ticket already projected, and 
prevent the return of the riband into tht machine 
upon the apparatus resuming its normal position. 
5684. Fixino Sworps aND OTHER SIDE ARMS IN THE 
Sueatu, P. Jensen, London.—29th November, 1882.— 
(4 communication from A. Coppel, Germany. )—(Not 


proceeded wi 
This consists in tine the blade of the sword with 
a spring catch which takes under a projection on the 
sheath and has to be depressed before the sword can 
be drawn. 
568'7. Harrows, J. Howard eo T. Bousfield, Bed- 
ford. --29th November, 1882. 
This relates to Soon ¢ on patent No. 2699, 
A.D. 1882, as which the tines are @ separately and 
to the frame by transverse bars; and the 


 enper Bans they may be carried in and by 
e ordinary stock used for screwin; tackle, but also 
— to the construction of adjustable cutting tools 
the d of tubes, and adjustable 
a capable of fitting the heads of two or more sizes 
of screwing taps, ee to hold and operate such 
taps. The ord tube-cutting tool is carried 
in a block shaped at the sides like a screwing die, so as 
to fit within the stock. A block with a V cut out of 
face towards the cutting tool, and its sides from sat 44 
screwing die, is - placed within the 
tools for reducing th ter of tubes fit the ang 
and each has a ements curved face with cutting teeth 
across it. The tools to hold and operate taps for screw- 
ing tube sockets consist of two V'd blocks with sides 
mT to fit in the stock, and are adjustable by means 
e screwed handle of the stock, like the other tools, 


MecuanisM CONNECTED wiTH LOooMs FOR 
Wravino, J. F. Brown, Glasgow.—29th November, 
1882.—( Not proceeded with.) 2d. 

This relates to looms with several shuttles which are 
ted by metallic or other cards, the object being 
to facilitate the throwing in and out of the shuttles in 
the case of ———— patterns. Upon 
several rows of holes are formed instead of one or two 
rows only, and each row forms part of a different series 
faving a certain rotation in the order of the shuttles, 
© fingers or pointer for regulating the shuttle boxes 
are so mounted and pivotted that their ends are 
enabled to be directed to one row or other of the holes 
in the cards, so as to select the holes of a particular 


series. The elevation or Stages of the pointing 

ends of the fingers is effe by a jacquard actuating 

a wiper or cam attachment bearing against the under 

side of the fingers. 

6670. Divipinc anp Movcpine or he Dover 
TO FoRM Loaves, J. Melvin, @lasgow.—29th Novem- 
ber, 1882. 6d. 


One form of apparatus is designed for dividin; e 
mass of dough to form two loaves, and for rolling, |! 
working, or mould the same; but the ap; tus 
may be modified to divide and form a mass o! dough 
into more than two loaves. A rotating drum with a 
concave circumference is fixed on a horizontal shaft, 
and works in combination with a fixed casing or 
channel piece extending about two-thirds round the 
drum. A channel of oval section is thus formed 
gradually narrowing towards the exitend. The dough 
enters the wide end, and is round by the drum 
which works and rolls it. A rotating disc knife 
divides ood dough, and the parts each pass down a 
rmed b a second drum and two fixed 
channel pl and is finally deli dina 
oblong suitable for baking. 


5672. Reovtatixa APPARATUS FOR Eworngs, 
erg, , 1882.— 
(A Jrom C1 F. Budenberg, "Buckau, 


Magdeburg ) 6d. 
This e lication of an oscillating 
pee | valve opening in both directions, and whose 
spindle is only pore nh to the friction arising from its 
turning in its stuffing box, said valve resting against a 
footstep which receives the variable steam pressure on 
the area of the stuffing box. Also in the application of 
& pallet or trip gear moving over an arc or sector of..a 
circle, and whose pallets or disengaging levers move in 


present invention consists in forming the tines and 

cross bars in one piece and using them as transverse 

of the longitudinal bars. 

5688. Screens ror SEPARATING AND CLEANING GRAIN, 
&c., H. & Coleman and A. G. B. Morton, Chelms- 
ford, and T. F. &tidolph, Woodbridge.—29th Novem- 
ber, 1882. 6d. 

This relates to improvements in screens having a 
reciprocal or vibratory action for separating skin 
kernels from the best corn, and also for cleaning grain 
and for other purposes. It consists in constructing 
such screens with a series of screening beds or surfaces 
made of parallel wires of triangular or other suitable 
section, or otherwise constructed and arranged step- 
wise in a frame which has a considerable slope, whilst 
the screening surfaces or beds themselves are nearly 


horizontal or at a ——— oe to the — ia which 
they are fixed, the scree: 
in such a direction that t the onvening bods or surfaces 
move each in its own _— It further consists in 
ting the ch ls or grooves of the screening 
being with circular pose sh to allow seeds of the 
same diameter as the grain to pass through, while the 
grain itself being of a greater length than the diameter 
of the said openings, will slide along the grooves or 
channels to the delivery point. 
5689. ror Wacons, &c, C. 
Roberts, Wakesield,—29th November, 1882. 
The object is to provide an effici li 


thread is 


5'707. FOR PERAMBULATORS, J. and 
8. T. Fawcett, Leeds.—80th November, 1882 


5'708. Manuracrure or Paper MILLBOARD, 
&c., FRoM Peat Moss, P. Jensen, London.—s0th No- 
vember, 1882.—(4 communication from Tallahofs 
Pappersbruks Aktiebolag, Yonkdping, 4d. 
This relates to the general treatment of the peat 
moss for the purpose of making millboard, &c. 


5'709. Fastentna Devices ror Burrows, &c, A. J. 
Boult, London.—30th November, 1882.—(4 communi- 
Tony ea Weidenmann and C. de Quillfeldt, New 

The button is provided with curved teeth attached 

to levers operated from the pepper side of the button, 

the teeth passing through in the button and 
being adapted to pass through the fabric and secure 
the buttons in position. 

5710. Locxtxe Levers ror THR PREVENTION OF THE 
AccipenTaL DiscHARGE oF Fire-aRMs, J. 
ceded with) 2d. November, 1882.—{Not pro- 


According to one ement this consists in 
attaching to the pin a bent lever, so arian 
that rey! one end of it projects upwards in front of 

trigger r and prevents the pull of the trigger until the 
g lever is released, the fore end of the locking 
lever being in connection with the hammer. 


5'712. Construction or Drepoinc ApPaRATus, G. EB. 
Vaughan, London —30th November, 1882.—(A com- 
munication from 8. Meinesz, Brussels.) 6d. 

The invention consists of a dredging apparatus com- 
posed of a series of steel blades arranged to work on 
the bottom of a river or of the sea. 


e713. oF Coat, W. J. Cooper, Westmin- 
ter.—80th November, 1882. 4d. 
This consists in the admixt and use of lime in 
the form of quicklime, or on of lime (or 
) or of spent lime, or of mixtures of any two or 
more of them with coal. 
5'714. Mawuracrore or Paper, W. C. 
Horne, Old Charlton.—30th November, 1882. 4d. 
The inventor uses what is known to chemists as sul- 
phide of calcium, taking care that it is of a quality 
that will, after exposure to light, remain (as seen in a 
dark place) luminous for a considerable time. 


5717. oF Coat, &c., B. Davis, Man- 
chester.—30th November, 1882. 4d. 

The inventor claims, First, the method of collecting 
benzol from the gaseous portion of the —_— = of = 
tillation of coal by cooling them in a ee 
or air cooler, and afterwards bringing them 4 
with a heavy hydrocarbon; Secondly, producing 
ite of pos by the combination af 

and ammonia or its carbonate, with subsequent 
oaidetion by the employment of a series of two or 
more towers ; Thirdly, the process for the treatment 
of waste liquors or substances in any 
of the pee to which the invention is applicable 


bining a spring draw-bar and a spring buffer, : and nd it 

consists in forming a hook on the top side of the 

buffer stem and a pivotted link on the buffer at the 
other end of the wagon to take over the hook formed 
on the buffer of the next wagon. 

6690. Tramways, H. H. M. Smith, London.—29th 
November, 1882.—(4 from A. 
Hallidie, ‘Ban Francisco.) 4d. 

The object is to provide rails which can be readily 
removed for renewal or reversal, and it consists in 
forming them in two pee ay ree parts resting upon 
chairs. Wedges d et the two parts, so 
as to press them eee aoe the chair and leave 
a groove between them. The ' aon can be forced up 
from below to release the 
6602. Cotovurixe Marrers, J. Levinstein, Manchester. 

—30th November, 1882 
This consists in the production of yellow colouring 


ig sulpho oad other cyanides or ni 
bases, in which they are hea lime or soda 
to a temperature of about redness. 
5'718. Compixep Printinc ork ENDORSING 
InKING Pap, Penott, PENHOLDER 


proceeded. 

The object is to “make the article in such & manner 
that when closed it will form a straight case or holder, 
which will have only those projections which are abso- 
beef necessary when it is opened and ready to be 


5'720. MacHINERY FOR MAKING Rattway SLEEPERS, 
&c., J. and A, Russell, Glasgow.—lst De- 


8d. 
Mls relates to the arranging or comb! together 
of the of operating 
vertical and horizontal ponthes in making railway 
sleepers and other articles. 


5719. PLatine Exoravine on ROLLeRs, 
, 188: fot proceeded 


with. 
This relates to the Eiiog of nickel etal upon 
copper and other metal after have been 
engraved, so as to make thém more od 
5724 anp Usep wey 
Fasteners, B. G. Sheward, nt 
es, London.—1st December, 1882. 
The Suing shows a rail to be betd down to the 


on the bottom thereof as shown. These knife-ci 

are tightened into the wuod of tue sleeper as the 

are fastened down by means of the bolts, and ‘ine 

offer great resistance against colette lateral movement of 
ore, in 


the rail, and materially assis’ the main- 


tenance of a true gauge. 
5725. Tose Stoppers, D. J. Morgan, Cardiff.—1st De- 
cember, 1882, 6d. 


, 1882, 

This relates to the combination with the known 
device of a washer expanding tube sto , of an 
internal rod or tube, keying on a bri nut at the 
end of the tube remote from the operator. 

57: APPARATUS For Winwine” Coat or Rock BY 

YDRAULIC OR ATMOSPHERIC PressuRE, B. Warre 
and T. W. Salmon, Bton.—\st December, 1882. 4d. 

The object is an improved apparatus to be inserted 
into a tamp hole or = a fissure of coal or rock, in 
order to win or get thi 
of an or casing 
under the influence or action of liquid or be forced 
into it a@ pump. 

5727. Apparatus ror TRANSFERRING, RalsinG, 

@. Taylor, December. 1882. 8d 
~ staiths, sade turntable, and carriers forming a 
of apparatus for use in 
with suitable railways for enabling railway wagons to 
be disc! ed at variable points along a dock, quay, or 
wharf for loading vessels. 

5728. J. Haddan, De- 
comber, 1882 —(A from F. W. 
Unterilp, f) 

This relates to ploughs Seven several shares, and 
has for its object to render the capable of turn- 
will, either to the right or the left 

5729. Stzam Frere Enosnus, G. Witte, Berlin.—1st 


December, 1882. 4d. 
The inventor claims the introduction of age car- 
bonic acid into the boiler of steam fire engines, sim’ 
taneously with the heating of the boiler. 


5731. Acrion ror Pianovort#s, T. C. Dauncey, 


—lat 
The object is to do away with the friction of the 
pianoforte action 
Comstwep awp Stop Vatve, P. 
Gibbons and A. &. F. with We De- 


ilibri 4, Second! t Se 
um; and, en! v6 


New York.—\st December, 188: 
The features consist im attaching the 
tudinally- port to tubular air 


needle. 
5784. Meratuc og Compounns, G. 4. Dicks 
Londm.—1st December, 1882. 4d. 


st 
This consists in adding to alloys of copper and zinc a 
aan tity of manganese co) or a certain quantity 
manganese coppef and osphuret of copper, 

5'785. Mernop oF aNp APPARATUS FOR TUF GENERA- 
TION AND AUGMENTATION OF PowER FoR Masurac- 
TORING Purposes, 8. Broadbent and &. 
jun., Tong, Yorks.—lst December, 1882. 6d. 

The object is the construction of an —- for 
the utilisation of power contained in steatn, 
pressed air, or water, and this object is attained bs by 
constructing a wheel the he punohery of which is fitted 
with a series of teeth. in combination with the 
wheel is one or more valves which admit and cut off 
the pressure to and from the teeth. 

5'788. Porrery J. Broadhurst, Fenton.—1st De- 
cember, 1882.—(Not proceeded with.) 2d. 

This relates to improvements in the general con- 
struction of the kiln. 

5739. Manuracroure or Bours axp & &c., H. E. 
Randall, Northampton. —1st December, V 64, 

This relates to the mode of attaching indis-rabber 
soles to the leather. 

5740. Appiiances Errectine Koper ATTracn- 
MENTS, B. Kortim, Wolverhampton.—ist 


The object is to provide means and appliances for 
fixing hooks, eyes, screw junctions, and other attach- 
ments to the ends and other parts of ropes. 

5'743. Motors, A. M Clark, London.—1st 
eember, 1882.—(4 communication from A. Dumont, 
Paris) 1s. 2d. 

This relates to & wind motor with curved vanes or 
blades d to the direction of the 
wind, bet a or without a director vane, and self govern- 

wer as rds speed, so that the motor can be safely 

1 mded, and will work equally well in violent 

compete as in light winds The invention consists in 

the special form given to the vanes ; in a counterpoised 
pivotted frame to enable the mill toadjust itself to the 

wind without = and in a 

special vane or rudder whereby position and speed are 
adjusted and regulated. 

5745. Frire-escapes, A. J. Allison. London.—2nd 
December —— ‘A communication from D. A. Burr, 


k.) 8d. 

‘is relates to the employment of a series of ladders, 

one for each storey. 

5'740. Mawuracturt or CHatns, CoLtars or Neck- 
Lacks, &c., W. BE. Gedge. London.—2nd December, 
1882.—(4 comnunicntion from 8. Armelin, 
Angouleme, Fra 


in the opening of the terminal ring of parts or 
elements. 

5755. Greig, Edinburgh, and J. Leck, 
tad 


The élaim the means of securing the wires 

to the droppers, standards, or uprights, consisting in 
the emplo of beg ed gerd 
retaining recesses the edges of th 
uprights. 


5'765. Treatmewt or Susstances Containinc Mixep 
ANIMAL aNnD VecetaBLe MaTTER TO SEPARATE THE 
AME AND TO Propuce FisRE FOR THE 
or Paper, W. C. Clenneli, Lon- 

—4 her, 1882. — communication from 
¢. Sanceau, Versailles.) 4d. 


The inventor claims a method for the separation of 


: 
Pa 
1 
B the wood sleeper, C C! the clips, and DD the bolts ; 
are knive-edges running along two sides of each clip, : . 
| 
‘oo 
Cc. 
= 
Len 
ag A 
ws 
ber, 1882.—(A communication fiom A. Gateau, ) 
This relates to the use of a coiled spring in a box, ‘ 
which acts as a pulley, round which a cord passes, and 
is secured to the bottom of the window sash, When 
- 
drums, each having rows of teeth, one drum. which BP #2 
revolves slowly, serving to feed the stalks in limited 
The nave is of wood and the spokes of wood, and 
washer or diaphragm —_ to the upper extremity 
of the tubular handle, whereby it serves both to close 
the ink reservoir and to permit the necessary longi- 
tudinal movement to and fro of the air tube and 
(5688 
Waa) 
{ 
a> 
Q 
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animal from vegetable fibres contained im materials of 
any pe oe! form without the use of chemicals or any 
agent o' than steam superheated or not, and obtain- 
ing thereby an insoluble nee which can easily be 
rendered soluble or directly a powder ys in =a 
either powder beiug available for manure or oth 
poses, and an uninjured vegetable fibre re wo 
any of the purposes for which vegetable fibre is ty 
5771. Screw Prorutsion or Vassets, A. M. Clark, 
London.—4th December, 1882.—(4 communication 
From J. Gartner, Dalias, U.S 
The vessel is formed at each side of its hull with a 
recess A located from one quarter to one third of 
ship’s length astern of the bow, and within these 
rec s+es are the tandem screws Bon a a shaft F 
at each side. The shafts have pon each 
side of the screws and extend stern through the 


hull sufficiently for the connecting-rods C 
attached for driving the screws. The screws 
respective sides may be made to revolve in ————- 
directions to the draught. D represents 
the stern screw, which is arranged in the usual 
manner, or twin screws may be used. E represents 
the ordinary propeller shaft. 

5793. K. Ibbetson, Southsea.—5th 

December, 1882. 


The inventor ies the combination of adjustable 
a tied or tensible under 


5705 Sasu Fastentnos, J. Whitehouse and 8. Peacock, 
Birmingham.—ith December, 1882. 6d. 

A flat alt slides in @ case on one sash, and takes 
into a staple on the other sash, the bolt having no 
spring, and being operated bya lever or arm fitted 
with an excentric pin e with a slot in the bolt, 
and the end of the lever formed with a hook to 
engage with a headed stud on top of the staple that 
receives the bolt. 

5788. REFRIGERATING MACHINERY, AND POMPS AND 
W. H. Wood and 6 G. Rich- 
mend New York December, 1882.—(Complete.) 


Tinks relates to that class of ice machines or refrige- 
rating machines in which cold is generated by og 
cess of vaporisation “ ammonia, ether, benzole, &c. 
which, in form, ae 
heat to latent, cntinathon it from the objects most con- 
venient thereto, such as water or brine. 

5805. ror Rattway Porposss, W. R. Lake, 
London.—5th December, 1882 —(4 comm 
from F. &. Smith, Cleveland. U.8.)—(Complete.) 
This relates to wheels in which the tire and ek 


together. 
g flange which fitsinto 
a — in one side of the voamels plate at its periphery, 
while the opposite side of the plate is united to the 
edge of the tire by a tongue and groove lock, the tire 
and plate being also by bolts passing through 
the plate and the flange of the tire. 
5815. Sream Borer OTHER Forwaces, 0. D. 
Orvis, New York. -6th 6d. 
This relates to furnaces in which one or more pipes 
or nozzles open into the fuel chamber above the fuel, 


wil 

fuel, supply the’ oxygen and hydrogen necessary for 
consuming the gases. and the objects are to provide 
means fer heating the air before its contact with the 
steam blast, and to regulate the proportions of air and 
steam injected and the force of the blasts. The air and 
steam nozzles are arranged in pairs connected with one 
vacuum chamber, and they are directed so that those 
on vpposite side of the fuel chamber converge, and 
their jets direct each other about midway between the 
side walls. 
5831 Macurnes ror THE MANUFACTURE oF Con- 

FECTIONERY, W. R, Lake, London.—6th 

1882.—(4 communiation from Messrs. Thiele and 

Holzhause, Germany) 6d. 

This relates to Seaguowennents on patent No. 1840, 
A.D. 1881, and it — in providing a double 
pressing lever having tw cting levers 
upon by the same cams, which imparts motion to the 
tension rod connected to the rocking lever of a pawl 


piral springs for —— 
ing upward motion 
guide-boxes for the latter. 


sues. Vevocirepes, W. R. Pidgeon, Putney Hill.— 
8th December, 1 6d. 


1882. 
This relates to the method of obtaining differential 
driving in tricycles. 
5911. Pumps Usep CoNNECTION WITH THE CoNDEN- 
saTiIon OF Steam, 7. F. Stenson, Handsworth.—llth 


. 8d. 

This refers to pumps in which the euction or in- 
coming stream water is, during a portion of the 
— s lifting motion, throttled or wholly cut-off for 

purpose of of the pump bay 
that time to to that 
produced - friction a the hanging column of water 
in the suction pipe. 

5927. MANUFACTURE OF BICHROMATE OF PorasH, F. 
1832.—(4 com- 


the 

potash by the decomposition of a lye contain equi- 

valent quantities of chromates and of soda, 

by means of a quantity of sulphuric acid equivalent to 
that of the chromate of soca. 

59028. SrevucruREs FoR COMMUNICATION 
Usper Water, H. N. Maynard and H. J. Cooke, 
Westminster.—12th December, 1882. 6d. 

This consists in forming water-tight joints apg 
of sub tubular 

@ a metal ring in one section, which is Lonet by 

screws against an elastic seating on the other section, 

the screws being rendered water-tight by cup leather 
packings. The sections are formed with enclosed 


spaces for a beneath the section, caissons 
with guiding flanges being used to guide the sections 
in their descen 


6070. Paessinc or Horns anp Hoors To Be UsEp In 
THE MANUFACTURE OF COMBS AND OTHER ARTICLES, 
&c., D. Stewart, Aberdeen.—20th December, 1882. 


This relates more especially to the between 
the harms endl in the hydraulic 
press. 

6145. H. B. L. Bauwermeister, 
Bamburg.—23rd December, 1882. 4d. 
This relates to flour- sifting machines in which cen- 
flyers operate inside a gauze-covered reel, and 
the object is to rub <*s the gluten from the hulls and 
gauze envelope e as completely as 
sible. Inside the reel, which is f fasteried to's hollow 
ft, rotate two flyers in a direction opposite to that 
of the reel, The arms of the fiyers are of different 
, one having concave blades or scrapers, being 
nearly twice as long as those of the flyer fitted with 
rejectors, which throw the meal outwards on to the 
gauze. Both rejectors and scra are shaped length- 
wise so as to form screw lines of quick pi 
6180. AND UsE OF PaPer Boarp, &. H. 
Hamilton, U.8.—2ith December, 1882.— 
(Complete.) 6d. 
This consists principally in an improved article of 


manufacture, composed of pulp, glue, = 

bichromate of potash, mixed , formed ini 

sheets, and subjected to heavy pressure. 

44. Macuines, J. Allison, London.—3rd 
January, 1883.—(4 communication from C. H. Carter, 


Col 
The object is to knit either circular or ribbed fiat 
web, to longitudinally stripe either ribbed or plain 
fabric, to effect an interchangement of the ribbing and 
cylinder needles without removing the stitch, and to 
obtain a corresponding length of stitch of the cylinder 
and ribbing needles in a positive manner. 

207. Automatic Locxixc Devices ror Nuts, Botts, 
&c., G. Macaulay-Cruikshank, Glasgow.—18th Janu- 
ary. 18838 —(4 communication from 8. H. Raymond 
and C. N. Shepard, Michigan, U.8.) 64. 

This consists in the use of an elastic washer in com- 


664. Fasteners, C. Abel, London. —6th Febru- 
ary, 1883.—(4 from P. Thacher, 


Cleveland, 

A plate is wit with of elliptical 
section at the base and tapering to throdgh the with two 
flat sides, such teeth being forced thro’ the ends of 
the belt to be joined, and the teeth — turned over 
or clinched. 

811. Manvuracrure or Nicket anp Copatt, &., F. 
4th . 1883. 4d. 


Lotter, Prussia.— 

The object is to produce nickel which can be welded, 
hammered, drawn, or rolled, by mixing nickel oxide 
with an oxide of manganese in the form of powder, 
so that on smelting the mixture after reduction there- 
of, the manganese is made to take up the oxygen, 
forming a slag which separates out, easing the nickel 
in a ectly ductile condition. The process above 
described is also applicable to the production of cobalt 
free from oxide. 

1120. Te.ernonic Apparatus, W. R. Lake, London. 
let March, 1883.—(4 communication from B. Holmes, 
Brooklyn, ‘and B. T. Greenfield, New York.) 6d. 

This relates to the combination of a number of sub- 
scriber's lines with a multiple telephonic receiver at a 
— office normally in circuit with the service lines, 

a single tel itter at the central office 
normall. out of a switchboard whereby dif- 
ferent gh connected to each other or the 
transmitter, other in telephonic 
apparatus. 

1149. Copies or Writincs 
——_ A. ey , Loughborough.—3rd March, 1883. 

The inventor claims the process and means for the 

5 | Sictine eh of a stencil sheet, consisting in writing or 
wing thereon with a spring pen or —— 

whilst She said sheet is 

coated with a sharp and hard granula’ 


1192. Uspercrovnp ror Evecrric 
A. J. Boult, High Holborn. March, 1883.-—(4 
communication gr) W. Plankinton, Milwaukee, 

d conduits of clay piping 
relates to un uw y 

peculiar construction so as to aan 

tion of any wire or 

pipe or conduit. 

1193. Woop Macutves, 4. J. Boult, Lon- 
don, - 6th March, 1883.—(A communication 
L. Perry and C. A. Mather, Berlin, U.8&. )—(Com- 


construction of the machine. 
1204. Tones vor Domestic Porposes, W. R. Lake, 


are pring 
of movable jaws, or the like, pivotted to the handle 
and connected to the said enclosed rod. 


1804. Honszsnoss, &c., H. J. Haddan, Kensington.— 


k, also formed 
with aE. te grooves that guide a pair of 
shaping rollers or discs, which bend the blank round 
the former. The other roll has a swage to force the 
s. a g appara er 
surface oP the shoe is as hard as steel, while 
the upper portion is soft and pliable. 
1313. _DyNaMO-ELECTRIC Macuines, H. H. Lake, 
—12th March, 1883. —(A 
sonication from W. Fuller, Norwich, Conn., 
The nunc increases the steadiness of the machine 


‘urther improvements on this machine 
im the inventor's patent No. 1347 for this 

1832. Smeirmsc Furnaces, A. M. Clark, London.— 
13th March, 1883.—(A communication from G. H. and 
W. H. Nichols J. B. F. Herreshof’, Brooklyn, 

U.8.)—(Complete.) 6d. 
First, to furnace for smelt- 
r with means outfiow of the 
into a wel without king a too rapid 
destruction of the walls through which the matt and 
slag escape, and likewise bat unduly chilling the 
escal mass ; dly, to permit due continuity of 
process by providing for the removal when full or worn 
of the well or receiver, and substitution of another. A 


water jacket is formed around the o 
near the lower end of the furnace, and a 
it is made to with an ag in a removable 


well or receiver mounted on wheels. 


two rotating and ——_ 

carries the type and the other 

an inking wheel in combination with the reci, 

ink type on the head with ja different 
nm. Various details of con- 

struction are bed. 


1845. W. R. Lake, London.—18th 
1883. C. EB. Tibbles, 
Bu: plete. 
This relates to the general construction of sewing 
machines, there being thirty-three claims. 

1855. CompounpD oF AND SvGaR, 
C. A. Allais, Paris.—14th March, 1883.—(Partly a 
a from F. V. Pillard, Paris.)—(Com- 

This consists in evaporating an infusion of coffee to 
which sugar has been added, and supplying it in the 
form of tablets orina powder in a box containing the 
divisions necessary for a given number of persons. 

1375. _D¥NAMO-ELECTRIC Macuuves, H. 4. 

—14th March, 1883. —( 
from G. W. Fuller, Norwich, Conn., 

This relates to aan having cylindrical arma- 
tures, an armature lependent of the ego 
coils surrounding it, it, and held in Se 
relations to the field magnets by the attract ve force of 
the latter. According to = mt invention the 

armature core is cy! ly mounted upon a 


Saw rotated, the field mag- 

nets being statio: 

1857. Generators, 2. H. Brandon, 
Paris.—l4th March, 1883.—(4 communication from 
B. @. Acheson, Paris.) 6d. 

The claim is for each element com 
to connect a point or ng -d circle with and every 
t on an outer or larger circle, the former circle 

at one extreme of temperature, the latter at the 
other extreme. 
1448. Souperina Apparatus, H. H. Lake, London.— 
19th March, 1883,—(A from J. J. 
ng & er upon a 
furnace, and providing it with a post or bmn adh rising 
from its bottom, and a float adapted to 
the said post or spindle as it rises and 
molten solder in the solder pot. 
1458. Measurnina, ReoisTsrinG, AND IxDICATING THE 
Quantity or Liquip Drawn From Casks, &c., G. 
A. a Isle of Man.—20th March, 1883.—{Com- 


This to oh patent No. 3603, 
ye — and it consists in the combination of a 
to oe parts, with a 


and outlet, and intermediate meter and 
motor mechanism actuated by ~ flow of liquid, 


arranged in partmen 


SELECTED AMERIOAN PATENTS, 
From the United States’ Patent Office Official Gastte. 


2'79.652. Devick ror TuRNING or 
NOINES, &c., Louis, Mo, 


engage the rim of the wheel, substan. 
as shown and described, for the set 
forth. (3) In a device for starting P ant oor of 
engines, &c., the of lever. and 
the bar mnected to the lever es a 
suitable link or and 
rim of the wheel, one of which is unable, sue ie tate 
— as shown and described. 


2'79,'761. Coat Crusuive John H. Hosie and 
= P. Hosie, Scranton, Pa.—Filed August 19th, 
Claim.—In a coal breaker, the combination, with a 
plain cylinder or roller, of segments forming 
exterior face thereof and provideu with tapering’ 
teeth a tapering form inserted t 


substantially as set 
279.811. 


> an incandescent lamp, the carbon, in combina- 
loops which are 
fitted te openings in the carbon, and or k 
h said loops to interlock 
carbon and wires, substantially as and for the purpose 
set forth. (8) Thesealing and wire-sustaining plug C!. 
279,915. Atcono. Norman Clark, Sterling, 
IU.—Filed April 18th, 

Claim.—The oon pooled with faces or facets on 
its sides inclined from the at about the 
angles shown, and of such size and at such location as 


{279.915] 


to furnish respectively bases for such 


temporary 
ey. as shown, and for the purp se 


280,007. ror Gram Szparators, 
tan Mount Bphraim, N.J.--Filed March 12th, 


integral bs B Band plates ta 
n com an ue stam, 
iq ped from 


A 
apertures F, substantiall: = and for the 


B, and oblique splat 

re-enforced by a beading ¢, substantially $ _— 

280,072. Sprino ror AGRICULTURAL ImpLe- 
ments, Nils Nilson, Maple-plain, Minn.—Filed 
July 14th, 1882. 

Brief.—The coil of the tooth is formed with an eye 
to fit the arbour and a lateral extension 
engage corres! 


(250.078) 


secures it on the arbour, said collar being secured by 


&@ set-screw, The screw prevents rotation under 
ordinary conditions, but may be regulated 0 as to 
act as a friction device to to a given pressure. 


280,080. Pips Wrencu, John J. Tower, Brooklyn, 
Y.—Filed May 2ist, 1888. 

oan aye The combination, with the body and 

thereof, of the sliding jaw d, having the 

i, with a semicircular toothed 

the k, 


jaw A, with a roun 


same in place, substantially as 
forth. The with the and the 
V.jaw c, of the sliding jaw d, ; hastes the projection i 
and semicircular recess, the jaw A, and with 
a rounding pivottal eud, the loop k, extending out 
from the jaw d to receive the toothed jaw, and means 
for ae such toothed jaw iu place, substantially 
as set furti 
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By the advice of Sir William Jervois, South 
Australia is having built at Elswick a vessel of a 
large type. The Gazelle says 
bea 85ft. in length, 30f 
in breadth, with a Sostand of 900 tons. 


KEnsincTon MusEvm. during 


10 ee Museum, 11,065; mercantile marine, 
Indian section, and other collections, 5015, On 
‘Wednesday, Thursday, and Friday, admission 
from "10 am, to 6 p.m., Museum, 2151; 

ercantile ane section, other 
aan, 1487, Total, 19,668, Av: of corre- 
sponding week in former years, 17.671. Total 


from the opening of the Museum, 22,204,940, 


5771) bination with a metal washer capable of moving ee 
B B the bolt, but prevented from turning thereon, an 
a formed with projections which engage with recesses 
c D\ 
| | 
ng aD cating in the other. 
\ 
@ device for ng fiy-wheels 
engines, &c., the combination of fulcrum, lever, and { { 
bar, the bar being connected to the lever by a suitable \ 
link or links, and having pins to engage the rim of \ t 
the wheel, substantially as shown and described, for “ig 
the Cee ae set forth. (2) In a device for starting 
fiy-wheels of engines, &c., the combination of a 
fulcrum secured near the wheels by bolts, the lever 
having notches to receive the fulcrum, connecting 
link or links, and the bar having pins projecting 
Gi 
{e 0.0 99) 
Tye 
4 
and through which combined jets of steam and air are a 
London.—6th March, 1883.—(4 communication from 
A. & Adams, Boston.)—(Complete.) 8d. 
This consists essentially of a hollow handle, in which ] ., Y, a 
VP) 
IRL 
12th March, 1883.—(4 communication from M. M. ij ANY y \ a 
Marks, Cincinnati, U.8 )—(Complete.) 6d y y | 
This relates to a machine for producing either fiat or \ | 
corrugated or ordinary calked horseshoes of any desired \ YTB. HY, 
shape, and it consists of a pair of rolls geared to revolve ’ . nff/ / 
in opposite directions, one being provided with the \ ' ty Fs 
ee from the interior, and having their bases 
7 7 cident with the inner faces of the segments, and 
and ratchet device. The cam-actuated levers ve securing means, whereby the roller, bases of the 
Lamp, Charles Richter, 
er 9th, 1882. 
Claim.—(1) The hollow wire support C!, in combina- 
by rotating the held magnets, he makes the armature tion with the globe A of an incandescent lamp and the 
core independent of the coils that surround it, and | wires C, said support being provided in its sides with 
keeps all of it in unchanged polar relation to the | openings a and in its top with openings }, and said 
wires being passed inward through openings a and 
upward through openings }, substantially as shown. 
LiTERATURE— 
ff f? Jas. Nasmyth, Engineer .. .. «. 78 
munication from P. Romer, Blberfeld, Germany.) 4d. \ d A | Steel Builers for Crossness Pumping Station. 
\ 
death 
| 
1340. Pristine Macuives on Presses, W. R. Lake 
London.—13th March, 1883.(4 communication 
from H. P. 6d. 
t 
¢ Tuesday, an tur: m a.m, to 


Avge. 3, 1883. 
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THE ROYAL COMMISSION ON ACCIDENTS IN 
MINES. 


Tue final report of this Commission will not be made 
for some time to come, but it is desirable that the public 
should be informed of its pro from time to time. 
Indeed, the immediate value of the work done by this 
Commission will in a measure depend on the confidence 
placed in it. We say the “immediate value,” because 
sound scientific work will in the long run generally 
establish its own credit in the teeth of prejudice or sus- 
picion, or even misrepresentation; but in the meantime 
much may be lost. Clearly in the case of the Commission 
on Mines, any recommendations can ws be carried into 
effect by compulsory legislation or by voluntary adoption. 
In England we object to the former, and only resort to it 
in cases of special necessity, and the latter must be the 
offspring of confidence. How far the Commission in ques- 
tion deserves it may be best seen by noticing briefly its 
object, constitution, and the nature of the work it has per- 
formed. It was appointed in 1879, with the object of 
inquiring into the elements of danger connected with the 
working of mines, especially coal mines, with a view to 
arriving at the best possi- 


Durham; Harrington and Whitehaven, Cumberland ; 
Rosebridge, Lancashire ; Sandwell Park, Staffordshire; 
Pleasley, near Mansfield, Nottinghamshire ; Garswood 
Hall, cashire ; Stafford Main, near Barnsley, York- 
shire (where a sudden burst of gas occurred on January 
30th, 1877) ; Abercarne, Monmouthshire (where 267 lives 
were lost by an explosion on Sept. 11, 1878); Dinas, 
Glamorganshire (where 63 lives were lost by an explosion 
on Jan, 13, 1879) ; bin oe Glamorganshire (where 101 
lives were lost — explosion on Dec, 10, 1880) ; Leycet, 
Staffordshire (where 62 lives were lost by explosion on 
Jan, 21, 1879) ; Blantyre, near Glasgow (where 209 lives 
were lost by an explosion on Oct. 22, 1879); The Oaks, 
Yorkshire (where 361 lives were lost by explosions on 
Dec. 13 and 14, 1866) ; and Seaham, Durham (where 164 
lives were lost by an explosion on Sept. 8, 1880). These 
visits resulted in an extensive series of experiments being 
undertaken, some in the localities visited, and others of a 
strictly “or and systematic character in the Royal 
Arsenal, Woolwich. A voluminous preliminary report, 
made by the Committee, contains a number of facts which 
were laid before Parliament in 1881. 

The fact is noted of increased safety in working mines, 


(4) The emission of gas sometimes takes place to an 
almost incredible extent, and no system of ventilation 
could cope with it at times of special outbursts. Much 
has been done in the way of careful inspection, and by 
drilling escape holes. 

(5) Atmospheric pressure affects the above, and should 
be carefully secidad by barometer. In some cases the 
furnace or fans for ventilation are worked specially fast in 
a 8.W. or S.E. wind with a falling barometer. 

(8) Coal dust in suspension aggravates explosion of gas, 
but mere mixture of dust and air scarcely cause explosion. 
Experiments are needed on this subject. 

() Gob fires are chiefly attributed to pressure, friction, 
and heating of masses of slack coal, producing spontaneous 
combustion. 

(8) Lighting.—Many different opinions exist as to the 
best course to be pursued in the matter of lighting, chiefly 
based on local experience. In some cases open lights can 
be used, and in others special kinds of lamps have won 
confidence owing to experience having been acquired with. 
them. The Davy, the Clanny, the  Sosaendecr the Mue- 
seler, and Teale’s “ protector,” are the favourites; but the 
Commission have made a long course of experiments on 
this question, of which 


ble understanding of the 
conditions involving dan- 
ger, and introducing any 
practicable means  fur- 
nished by the resources of 
science to prevent the oc- 
currence of accidents or to 
limit their disastrous con- 
sequences, The members 
first appointed were as fol- 
lows: — Mr. Warington 
Smyth, F.R.8., Sir George 
Elliot, Sir Frederick Abel, 
@.B., F.R.S., Dr. Tyndall, 
F.R.8., Mr. Thomas Burt, 
M.P., Professor Clifton, 
F.R.S., Mr. W. T. Lewis, 
and Mr. Lindsay Wood. 
To these was afterwards 
added the name of the Earl 
of Crawford, and Mr. 
Arthur J. Williams was 


PCAER MARTHEN 


well - known, that there 
is no occasion to dwell 
on the reason for the 
selection of any of them. 
To those who are sufli- 
ciently interested in the 
question to read this, the 
particular qualification of 
each will probably be ap- 

t. Itmay, however, 
= well to note the fact 
that the whole of the Com- 
mission, including the sec- 
retary, give their services 
without receiving pay; and 
it should be observed that 
this has involved a much 
greater sacrifice than is 
ae apparent at first, 

use long and tedious 
work had to be performed 
in places far distant from 
London. Those who have 
the special knowledge that 
they feel qualifies them to 
weigh and criticise the 
work that has been done 
will, we think, bear this 
in mind in dealing with 
conclusions on subtle ques- 
tions involving conflicting 
interests, where confidenze 
is specially needed. The 
first step was naturally to 
take evidence. For this 
purpose a series of sugges- 
tions as to the subjects on 
prs information was re- 
qu was prepared and 
issued to those invited to 


d 
EXETER 


LANGSTONE 
POINT 


tender evidence. Matters 
indicated were 
C under the follow- 
ing heads :—1. Mode of working mines. 2. Ventilation. 
3. Lighting. 4. Firedamp. 5. Emanation of gases other 
than fire-damp. 6. Influence of fine coal dust in promot- 
ing or intensifying explosions. 7. Blasting. 8. Falls of 
roof and mineral. 9, Engine planes, shafts and machinery. 
10. Inundations. 11. Arrangements for saving life after 
accidents, as well as any matters on which special indivi- 
dual knowledge might have been obtained by each 
witness, 
In this way were examined the twelve inspectors of 
coal mines and the two inspectors of metalliferous mines 
g under the Home-office, together with a number of 
experienced colliery viewers and mining engineers, and 
also a number of workmen selected by the Coal and Iron- 
stone Miners’ Association in various parts of the kingdom. 
Next, with the object of examining the various systems 
practised in different districts for getting coal, the methods 
of ventilation now in use, and the neral arrangements 
both on the surface and endaigrensl, as well as for the 
purpose of examining the effect produced in coal mines by 
explosions of considerable magnitude, visits of in ion 
were paid to the following collieries :—Boldon and Harton 
Durham ; Newport, Abercarne, Monmouthshire ; Old 
Duffryn ; Glamorganshire ; Navigation and Deep 
Duffryn Glamorganshire ; and Harris's Navigation, 
Glamorganshire;  Bestwood, Nottingham; Ryhope, 


DEAN FOREST COAL ELD 
GLOUCESTER 


more by-and-bye. 

(9) Explosives.—In. cer- 
tain mines a great num- 
ber of charges are fired 
daily; in one case as many 
as 677. In many cases 
powder may be employed 

uite safely, but much 
epends on the nature of 
the mine and its liability 


to escape. 
Engines, planes, 
shafts, é:c.—In spite of the 
improvements which 
ve been effected in all 
the machinery of mines 
accidents in connection 
with it continue to be 
nearly as frequent as for- 
merly, Simplicity and 
care in use appear to be 
the first 
11) Signalling can be ef- 
chanical means, although 
electricity has improved 
matters. f 
12) Arrangements for 
life. —More than 
one excellent kind of ap- 
paratus has been devised 
to enable men to enter 
with lights into deadly 
gases or to work under a 
considerable depth of 
water. The difficulty is 
to secure immediate readi- 
ness on the scene of action 
after an accident. The 
actual work of the Com- 
mission, in following up 


has been the investigation. 
of the conditions under 
which accidents occur in 
mines in various localities, 
of which a report in de- 
tail is in A 
long series of competitive 
trials as to behaviour of 
lamps under the action of 
explosive gas has been car- 
ried out, as noticed above, 
near Wigan, at Llynipin 
in South Wales, and in 
Woolwich Arsenal. About 
180 lamps of many dif- 
ferent kinds have been 
tested. Without in any 
way anticipating the re- 
port of the Commission, 


. we may describe one test 


which is being applied, 
and which we could wish 


PROPOSED SHIP CANAL BETWEEN THE ENGLISH CHANNEL AND THE BRISTOL CHANNEL. 


the number of deaths remaining stationary, while the 
numbers working in mines have nearly doubled. This is 
attributed to the simultaneous action of legislation, and 
of the voluntary efforts of the mine managers themselves. 

Then follows a short summary as to the present position 
of matters established by the evidence taken on various 

uestions. In giving this summary the Committee con- 

ne their report to evidence received, and abstain from 
expressing a judgment or offering recommendations. The 
questions discussed are as follows :— 

(1) Method of working.—There is much in favour of 
different systems being followed under different circum- 
stances, but evidence is contradictory; for example, the 
“long wall” method is only considered applicable to seams 
under 5ft. thick in Scotland, which opinion is at variance 
with English and Welsh examples. On rapid workin 
which is said by some to be dangerous and others safe, “aa 
methods of driving, the same difference of opinion is found. 

(2) Ventilation.—Opinion is unanimous in favour of 
“splitting” the air and shortening the distance it has to 
travel, and of increasing its volume. Ventilation may be 
effected well either by furnaces or by fans when well 
worked. 

(3) Falls of roofs and sides.—The propping of the roof 
is apt to be delayed too jong or to done imperfectly, 


unless it is made the work of specially selected men. 


could be seen by all those 
interested in the question. 
Each lamp in turnisplaced 
in asortof flue constructed of wood, with weak places formed 
by lids laid on openings so as to yield readily to the force of 
any explosion. By means of a fan, air is drawn through this 
flue at any required velocity up to perhaps 1500ft. a 
minute. Coal gas or pit gas is allowed to enter in any 
desired proportion by turning on a cock communicating 
with meter or gasholder, and the current can be made to 
impinge on the lamp in any desired direction. By these 
means the various conditions of danger arising from 
mixture of air and explosive can be imitated, includ- 
ing a violent rush of gas suddenly liberated in a mine. 
The lamps are subjected to the same test in succession for 
a given time, generally first to a rush of air and then to 
that of mixed air and gas, the behaviour of the lamps 
being carefully observed through a glass window and 
recorded, whether, for example, like the Mueseler, it 
generally avoids explosion by being immediately extin- 
guished, or whether, like some specimens of Davy lamps 
inside a glass case, the flame continues to burn for some 
time, and eventually goes out without igniting the gas. 
We believe that all the lamps have been tested by currents 
of gas and air with a velocity of 1200ft. per minute, and 
are now being subjected to one of 1500, which represents 
an exceptional condition of things in ordinary mine work- 
ings. The report of the Commission will explain the 
course which has been pursued. Our present object is to 


this collection of evidence,’ 
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call attention to the fact that this work, which is of such 

£ im ce to our mining districts, is being pushed 
oan in a manner which may well invite attention to 
the report when it appears. 


THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AT LIEGE. 
Ox Wednesday morning, the 25th ult., the members of the 
Institution of Mechanical Engineers met again in the hall 
of the Société a’Emulation at 8.30, when the secretary 
concluded the reading in abstract of an extremely lengthy 
paper on the manufacture of s from beetroot, by 
Melin, of Wanze. No discussion followed. A short and 
interesting paper on the application of electricity to the 
working of coal-mines, by Mr. Alan Bagot, of London, was 
then read, of which we give an abstract. 

The author divided his subject into two heads, as fol- 
lows :—(1) The application of electricity to signalling pur- 
poses; (2) the more recent ee of powerful electric 
currents for the purpose of illumination, or of transmis- 
sion, or of power, both on the surface and within 
the workings of the mine itself. He began by explaining 
the defects of the old system. In 1874 he determined on 
using electricity for signalling purposes, and from thence 
to 1877 he carried on a series of experiments in different 
shafts with a view to determine whether insulated cables, 
naked copper wire, stranded copper or iron wire, or gal- 
vanised iron telegraph wire was the most suitable conduc- 
tor for conveying the current in the shafts, The result of 
trials in several different districts showed that insulated 
cables were too expensive in the first instance, and also 
were practically useless, being stripped and destroyed by 
falling coal from the cages, &c., and especially liable to 
electrical leak: What was still worse, they were sub- 
ject to a form of back , due, no doubt, to the coating 
of coal-dust which adhered to the sheath of the cable. 
Further, their position did not allow of their being readily 
tested or inspected, and unnecessary delay took place in 
finding disconnections and other electrical faults, when the 
cable was not manifestly disturbed or injured. Stranded 
iron wire was found too prone to rust, and of too high an 
electrical resistance; stranded copper wire too heavy; 
solid copper wire too soft and too apt todraw. No. 11 
galvanised iron telegraph wire, 0°120in., was too light, and 
of too high a resistance for either shafts or engine planes. 
Finally, No. 4, 0°238in. galvanised iron telegraph wire, 
was found most suited for shaft conductors, and No. 8, 
0 165in., for engine planes. The shaft conductors were 
hung vertically from shackles on the pit frame to the 
bottom of the shaft, without any intermediate support, the 
depth in some cases being 600 to 700 yards. The conduc- 
tors were provided with wooden blocks on each side of 
the wire, screwed tightly together with thumb-screws, t: 
act as safety clips, and to prevent the wire from falling 
down the shaft in the event of an overwind or ex: Icsion 
carrying away the shackles on the pit frame. To the 
lower end of each wire, which hung free in the sump, was 
attached a 20 lb. weight to act as a compensator. Harris’ 
Deep Navigation Colliery at Quaker’s Yard was thus fitted 
in 1880, the depth of the south pit to the four- 
feet Aberdare seam being 695 yards, The arrange- 
ment of No. 8 wire for the engine plane signals at 
Risca, North Dunraven, and other collieries, was practi- 
cally the same as an ordinary overhead telegraph line. 
The batteries found most suitable were Be large- 
size Leclanché batteries; the outsides and the insides of 
the glass cells down to the level of the exciting fluid were 
well brushed with parafiine oil to prevent efflorescence and 
evaporation. The evil effect of coal-dust in the pit 
batteries was avoided by pouring a little common engine 
oil on the surface of the exciting fluid, thus sealing it from 
the air of the mine. Great advantage was derived in wet 
shafts, where the electric leakage was great, by duplicating 
the pit batteries for quantity, and thus keeping the tension 
low. The author then described in detail the system of 
signalling employed at Cannock and Rugeley collieries. 
The electrical transmission of special orders is effected by 
two dial circuits previously mentioned ; the current being 
supplied from the batteries required for the bell service. 
The transmitters are simply circuit closers, provided with 
mechanical means for ensuring an electrical contact of 
given duration; and by means of an air piston, provision 
is made that the apparatus cannot be left in such a position 
that the circuit remains closed. In practice twelve sepa- 
rate orders may be transmitted in ten seconds. Latterly, 
however, in the present year, with a view to leaving the 
banksman and cager at liberty, it has been found desirable 
to substitute clockwork transmitters in place of the step- 
by-step transmitters. In these new instruments the 
natural operation would be for the clockwork to run itself 
down. This is prevented by a revolving projecting pin 
coming in contact with the pin of a lever corresponding to 
the zero point on the signal, and denoting “safety.” For 
example, on pushing back No. 0 lever, and pulling out 
No. 5 lever, the clockwork revolves, makes five separate 
contacts, transmits five electric currents of given duration, 
and actuates the receiving apparatus five times; the corre- 
sponding order, namely, “men coming up,” being simul- 
taneously indicated on all the dials in the circuit. The 
revolving projecting pin of No. 5 lever then arrests the 
clockwork until the transmission of the next signal, 
before which No. 5 lever must be pushed back. In engine 
plane signals, the bell signals are made at any of the 
road, by simply making connection between the line and the 
return wire, and thus closing the circuit; this can be done 
by the boy in charge of the journey, while the tubs are 
running. Another application of electricity in coal mines 
is the electric recording anemometer introduced by the 
writer. There is another application of electricity which 
has been found extremely useful by the writer. It is 
desirable at times to hear the action uf pump valves in the 
pit, without having to send the sinkers down. For this 
purpose the writer has used with success a modified tele- 
phone, attaching it to the outside of the valve cover; but 
to get really exact repetitions of the beat of the valves, a 
stout piece of asbestos card should be interposed between 


the valve cover and the mouth of the telephone. A little 
practice enables the engine man to follow the action of 
the valves as accurately as when, in the human body, the 
heart’s action is examined by means of the stethoscope. 
The author next considered the application of electricity 
in mining for illumination and for transmission or storage 
of power. In 1881 the writer experimented at length on 
the illumination of the pit bank and screens at Harris’s 
Navigation collieries. Gramme dynamo machine was 
driven off an engine that worked a Schiele fan, thus 
ensuring great steadiness of motion and economy in motive 
power. The result of the experiment showed that incan- 
descent lamps were useless, and powerful arc lamps, fixed 
40ft. above the ground, the most suited for the purpose. 


Of all types of dynamo machines, the Edison low-tension 
machine is most suited, in the writer’s opinion, for colliery 
purposes ; while the Brockie, Serrin, or Crompton arc 
lamps are suitable, if an arc is required for illumination, 
in connection with a Gramme orSiemensdynamo, At the 
Rica collieries the electric light is introduced into the pit 
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from a dynamo machine driven at the surface. The cable 
is taken down the shaft, and connected with a series of 
Crompton incandescent lamps of large size at the bottom. 
These give an excellent light, and facilitate very greatly 
the work of the cagers and the men in the gate-roads. 
But as regards the introduction of such lights into coal 
mines, for the purpose of illuminating the working stalls 
and faces, the writer wishes to draw attention to the 7th 
general rule, section 76, Mines Regulation Act, 1872, which 


PLAN. 


provides that “In every working approaching any place 
where there is likely to an accumulation of explosive 
gas, no light or lamp other than a locked safetv lamp shall 
be allowed or-used.” It must be borne in mind that with 
safety lamps a constant watch is kept on the appearance of 
gas. Now a blower of gas has been known by the writer 
to back up against an air current of 65,000 cubic feet per 
minute passing down the split; and with electric lamps no 
notice would be given of the fact. Such accidents—or 
again, a fall of roof breaking a wire, or the breakage of a 
lamp—cannot be guarded against; and hence the writer is 
of opinion that no increased safety would be afforded by the 
electric illumination of the working faces from dynamo 
machines. It must be borne in mind that a miner, when 
holing, requires his safety lamp just above or below his 
work, and is constantly shifting its position and his own, 
as the holing progresses, to set sprags. This would be a 
serious difficulty ; and further, before withdrawing his 
sprags to allow the coal to come down, he would have to 


move the incandescent lamp away altogether and refix it 
afterwards. Allowing ten minutes for the two operations, 
this, in a mine of sixty working stalls, would entail a loss of 
ten hours per day, say one man’s labour, or 3s. 6d. daily, 
Except in long-wall work, reflected illumination by means 
of electricity would be impracticable. In effect, therefore, 
without going into details of cost at the present time, elec- 
tricity can only be successfully applied to the illumination 
of the working faces by means of a hermetically sealed 

lass incandescent lamp containing a supply of electricity 
for nine hours’ consumption, If this is charged from 
dynamo machines at the surface, due regard must be had to 
the length of time occupied in the operation. The weight 
of each electric lamp should not exceed that of the present 
lamps in use, or 3lb, as a maximum. Such an appliance 
does not at present exist. The useful application of elec- 
tricity for the transmission of power would be confined to 
underground haulage, on the electrical tramway principle 
of Sir William Siemens and others. But, according to the 
writer’s information, such engines as those constructed at 
the Grange Ironworks, Durham, or compressed air loco- 
motives, are capable of being used far more economically 
than electricity, so that the question of electric haulage 
need not beconsidered. Recapitulating the points mentioned, 
the writer advocates the use of electricity for the purposes 
of signalling and illumination, as regards the pit bank and 
pit bottom ; but cannot at present approve its adoption. for 
the transmission of power in the workings, or for illumi- 
nation at the working faces. He is of opinion that no in- 
creased safet, ee Be thereby derived, and that incon- 
venience and danger might arise through falls of roof; 
whilst the constant watch upon ges, kept by the present 
extensive use of self-extinguishing lamps, would be 
removed, Lastly, in the writer’s opinion, the 7th general 
rule of the Mines Regulation Act, 1872, would not be com- 
plied with in such cases, 

The discussion was opened by M. Tresca, who speaking 
in French, considered at some length the causes of loss 
of useful effect in electrical transmission, referring to the 
experiments of Marcel Depretz, but adding nothing to 
the information already possessed by electricians, 
Mr. Cochrane referred to the admirable lighting of the 
Channel Tunnel borings by incandescent lamps, and 
said, further, that he saw with astonishment that they 
wound coal in Belgium, even at the rate of 600 yards a 
minute, while the man in charge of the engine could not 
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see the pit’s mouth, but trusted entirely to dial indications. 
A short note from Mr. Killingworth Hedges was then 
read by the secretary. Mr. Hedges brieflydescribed a new 
miner’s lamp invented by him, in which the incandescent 
lamp floats on water, inside the glass, so that the moment 
the glass is broken the water runs out and the current is 
cut off. 

After a vote of thanks had been proposed, Mr. Webb’s 
fo “On the Compound Engine” was read. This paper, 

use of its importance and the great interest it excited, 
we publish complete in another place. The discussion was 
opened by the secretary reading a short note from M. 
alet, who calling attention to the way in which Mr. 
Webb divided the motive power, and said that the multiple 
ote system had already been tried by M. Petiot on 
the Chemin de Fer du Nord, with unsatisfactory results. 
The engine, however, was not compound, and he thought 
that the advantages , according to Mr. Webb, by 
the compound locomotive, were due to other causes than 
compounding. As to the use of three cylinders, M. 
Morandier described a similar engine in 1866. 

M. Rich said that he was glad to see the compound 
engine attracting so much attention. He believed that 
the time was not far distant when all non-condensing 
land engines would be compound; and he replied briefly 
to the action of the Royal Agricultural Society, and said 
that it was not impossible competitive. trials of compound 
traction, ploughing, and portable engines might be made 
next year. As regarded the compound locomotive, if it 
was as economical as Mr. Webb pointed out, great advan- 
tage would be derived, apart from saving in fuel, by the 
fact that a given weight of water would suffice to 
the engine much farther than it now did. He would 
Mr. Webb whether or not he found the alsence of a jacket, 
especially in the low-pressure cylinder, injurious; he advo- 
cated jackets. Herr Gottschalk, of the Sudbahn, Austria, 
made a few remarks, principally dwelling on the point 
that a more economical might also be a lighter engine, and 
would save the permanent way. 

Mr. Crampton advocated oy of construction, and” 
said that he had long since advised the late Mr. Aveling to 
use but one cylinder in his traction engines. He held’ 
that the economy obtained by Mr. Webb was not due to 
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SECTION 
. engines the utmost saving to be had by compounding was 
OF ENCINGS & OU =. 15 to 18 per cent., while Mr, Webb claimed 25 per cent. 
= i : My = The modern locomotive was so excellent it would be hard 
to beat it. He concluded by saying he hoped yet to see a 
condensing locomotive. 

Mr. David Joy said he saw nothing to discuss, as the 
success of the engine was complete. As for the compound 
engine, he could only say that she ran “like a hare” with 
the utmost freedom, because of the absence of the strains 
set up by coupling rods. He thought it a pity that Mr. 
Webb did not use 200]b. steam instead of 150lb. After 
a few remarks from Mr. Halpin, Mr. M*‘Donnell, of 


the North-Eastern, said that t were due to Mr, 
Webb and his company for a very costly ex- 


1 
| 2 supposed he would advocate that men should scrape along 


o! ile with ordi ines, as a it as = 
Mr. Webb got with the 
Mr. Webb replied on the whole discussion very briefly. 
He said that the compound — was capable of ing a 
ere was no cylinder conden- 
sation, and that the first run of one of his new compound =s 
engines was528 miles before the fire was drawn, as a christen- = 
ing trip. He was now designing a compound for the Metro- 
itan Railway traffic. 
A vote of thanks was passed by acclamation, one more 
paper was read to a very small audience, and the meeting 
adjourned to La Salle de la Legia, where the members 
were entertained by the engineers of Lidge and the 
ES N district in a very splendid fashion. several 
if excursions took , our notice of which, and the re- 


mainder of the proceedings, we must postpone. 

In our last impression we referred at some length to the z 
visit to Messrs, Cockerill’s works, and our plan of the ee 
steel works showed the position of the Bicheroux furnaces, e 
These furnaces we now illustrate above. The rail- 
nicking machine shown at page 84 was also seen at these 
works, and serves to mill the nicks or notches in the flange 
of steel rails instead of punching them as usual, Thesur- 
face grinding machine shown at page 84 was designed to 
TUBBING, GUIDES, AND IRON SUPPORTS IN COLARD COLLIERY. give a bright surface to work that is not required to be 
absolutely true, and is especially useful and economical, 
compounding, but to the circumstance that he had pro | that it was mathematically impossible for Mr Webb to | with case-hardened parts and chilled castin é 
vided double the usual cylinder capacity for the pertorn | t the saving he claimed, for calculations, backed up by| On increasing the diameter of the le shaft of the = 
ance of a given duty. Mr, English, of pointed out Frirn’s experiments, showed that with non-condensing | Colard Colliery 4} metres, it was decided, on account of the ~ 
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AWN KE engine besides compounding. As to Mr. Crampton, he 
on one leg as best they could, rather than use two; DU 
Z2¢ it ought to be a goods engine with which the experiment 
\__. 
| 


- out of the country, 


86 


THE ENGINEER. 


Ave. 8, 1883, 


thrust of the strata, to adopt a metal tubbing instead of 
brick lining. Rings of channel iron, in four segments, a 
metre apart, are connected by eight vertical bars, also of 
channel iron, the space between being closed by oak spiles 
5 centimetres—2in.—thick. The whole framework is sus- 
pended from an oak frame on the surface, and is put 
together from the top downwards. The itions for the 
cage wells are made with rolled joists. Thecost per metre 
run was found to be 360f.—#£14 8s., as against £32 for the 
brickwork lining of the Marie shaft of the same diameter. 
Nor is the first cost the only economy effected, as on 
account of the work having beendone in two-thirds the time, 
there was a considerable saving in wages, 
and stores. The engravings, page 85, show this tub- 
bing. The frequent crushing in of the roof and 
rising of the fioor at certain parts of the horizontal 
drivings, induced the company to try a “timbering” 
of iron—if this expression be permissible. They accord- 
ingly bent rejected rails—sound, but having surface 
defects—to the form of a tunnel section, the second 
of the two arrangements shown being found preferable on 
account of greater ease in screwing up the nuts, Although 
the rails are sometimes bent by thrust and upheaval, they 
are never broken, and last much longer than timber, while 
they always have a certain value for working up again. 
Although the first cost is necessarily greater than that for 
timber, the rails effect a considerable saving when the 
cost is spread over twenty or more years, because of 
there being no renewals, and the tramway rails do not 
require re-laying so frequently. In 1866 the Cockerill 
Company produced, by the Bessemer process, a special 
steel for gun barrels, which soon made a name throughout 
the world. With this experience the management set 
itself about producing a steel for cannons that should 
render it necessary for the Government to purchase them 
ially as several officers in the 
army had especially turned their attention to the 
manufacture of artillery. The company did not wish to 
make the cannons, but only the steel for their manu- 
facture. However, to demonstrate the quality of their 
metal, they made four cannons for the Brussels Exhibition 
of 1880, viz.,a cavalry, a siege, a campaign, and a mountain 
, all of which were fired with about 100 rounds each 
ages of demonstration. The campaign and moun- 
tain guns were illustrated in our Jast impression. The 
metal is made from pure Cumberland pig, mixed with 
spiegeleisen of the following composition :—Silicon, 0°56 ; 
sulphur, 0022; phosphorus, trace; manganese, 10°87 ; and 
carbon, 5°25 per cent. The ingots are cast from the 
bottom, so as to secure a greater density, absence of blow- 
holes, and freedom from cinder. So great is the uniformity 
of the metal that several analyses have not shown a differ- 
ence of more than 0°02 per cent. of carbon, the actual 
othe of this substance being about 0346 per cent. 
he ingots for the tubes are about two and a-half times 
the weight of the finished tube. The forging is done 
under the steam hammer at a bright cherry-red heat, and 
the tube is annealed in wood ashes or small coke. The 
rings are shrunk on after careful turning and boring, a cut 
of from 2 to 3 millimetres being taken off. 


PROPOSED GREAT WESTERN MARITIME 
SHIP CANAL. 


THERE is now throughout the world a great reaction in favour 
of water communications, as the only means of competing with 
the railway monopoly of which so much is heard; and the suc- 
cess of the Suez Canal has given a marked impulse to similar 
undertakings in either hemisphere. It is, therefore, a fitting 
opportunity to re-introduce to the public a maritime canal 
project previously referred to in our own columns, and which, 
if carried out, would probably assume far more than a local 
importance. 

In 1869, Mr. F. A. Owen, of Hayes, Middlesex—who has sup- 
plied us with the information contained in this article—first 
brought into notice the proposal for joining the English and Bristol 
Channels by a canal for the passage of ships. Since that time 
Mr. Owen has worked at the details of the scheme, and has 
recently issued an exhaustive statement on the project, which 
contains sufficient to justify further investigation. Such a con- 
nection of the two channels has been long thought of. There 
have been attempts to cut the isthmus which forms the neck of 
the great Devonian peninsula, and we find the distinguished 
names of Brindley, Rennie, and Telford associated with the 
inception of the enterprise. Indeed, in some parts of the pro- 
posed route there are small canals which were originally intended 
to connect the tidal waters of the rivers Parret and Exe; but the 
through communication was never effected, and, like the Merse 
and Irwell navigation, and many other canals in England, these 
waterways having passed into the hands of the railway companiés 
have fallen into decay, the railways thus securing the entire 
traffic of the district. 

This continued absorption or control of canals is thought by 
many persons to be opposed to public policy, and it is certainly 
contrary to the opinions of the Board of Trade, and the Chambers 
of Commerce, and to the recommendations of the Joint. Select 
Committee of the Lords and Commons of 1872, which considered 
the question of railway and canal amalgamation. The subject 
is too wide to be discussed within our present limits, but it will 
doubtless be fought out before the Bill for that important project, 
the Manchester Ship Canal, has been passed by the Committee. 

The canals proposed by the engineers named were only for small 
ships, and required locks, which would have rendered the 
slow and difficult. Mr. Owen is in favour of a route. somewhat 
differing from any previously surveyed, and gives as reasons for 
the deviation : better engineering facilities, and the necessity of 
connecting large centres of trade and population with the mining 
districts. He also advocates a canal for ships of large tonnage, 
and which in capacity and general scope shall be in every way 
equal to the large traffic that would probably quickly develope 
through it. The route is clearly shown by the map, page 83. 

A distinctive part of the proposal is the utilisation of local 
canals, and adopting the suggestions of the joint committee of 
1872, compulsory powers will be sought to acquire such portions 
of these waterways as may be needed. The following is the 
direction of the new canal. Its northern outlet is to be near 
Stolford, at the south-east angle of Bridgewater Bay, west of 
the river Parret. This was the point selected by Telford in his 
scheme of 1825, for which an Act of Parliament was obtained, 
and it possesses advantages for the formation of harbour and 
dock works. The tide rises at Bridgewater Bar, 35ft. at springs, 
and 26}ft. at neaps, and a port of asylum at Stolford would 


remedy the well-known defects of the bay, and all that part of 
the coast; and vessels would avoid the shoals which lie off the 
mouth of the river, and the dangerous navigation of its lower 
reaches. From Stolford it would be a straight level to Comb- 
witch, where there is a pill or stream falling into the Parret, which 
eould be utilised as an alternative outlet. Combwitch to Bridge- 
water would also be a direct course, and then following the route 
of the old Bridgewater and Taunton cut, the latter town 
would be reached. The remaining section would be parallel 
with, and partially include, the site of the now nearly 
abandoned Great Western Canal, and after ing Wellington 
and Burlescombe, it would diverge into the valleys on to 
Col'umpton and Exeter, vid Kellerton Park and Stoke Cannon. 
Near Wellington the land gradually rises, and culminates at 
White Ball Hill in an elevation of 536ft. This hill, pierced by 
the Bristol and Exeter Railway tunnel, is a spur of the Black 
Down Range, which forms the principal watershed of that dis- 
trict. The old canal makes the circuit of the hill, and the new 
one taking the same line, the summit level of the route would be 
attained at Grinham Barton, in the adjacent valley. At Exeter 
there is a floating basin, of the average depth of 18ft., communi- 
cating with a ship canal 54 miles long and 15ft. deep, which 
joins the river Exe, and was designed as a part of the original 
Great Western local canal scheme. This ship canal, the first in 
England, is still useful for vessels of 300 to 400 tons, and when 
widened and deepened, it is to be incorporated with the through 
waterway, which would then be extended five miles further along 
the shores of the Exe, and terminate at Longstone Point, west- 
ward of the estuary of the river. Over Exmouth Bar there is 
no great depth of water, springs only rising 12}ft. and neaps 84ft., 
and another independent refuge harbour is suggested at the 
point, suitable for large ships at all states of the tide. Like the 
Dutch canals, the new water communication is to be on the level 
of the sea, and take its supply therefrom, and conse- 
quently only require locks.at each end. The deepest cutting 
will be less than 200ft., and it seems that the streams to be 
provided for by subterraneous aqueducts, or diverted, are small, 
and few swing bridges will be pes ay for the railways and roads. 

In the construction of the canal, the projector alleges that if 
advantage be taken of the natural depressions of the land, no 
exceptional engineering difficulty will be found; and it must be 
acknowledged that the country, by its configuration and 
geological character, appears to invite a work, which, if practicable 
at a reasonable cost, will, by reducing freights and cheapening 
commodities, be far reaching in its commercial utility. It 
may here be stated that the direction of Telford’s canal was from 
Bridgewater Bay to Beer Roads, near Axmouth; but evidently 
from the sixty locks he proposed, with many deep cuttings, the 
country is less favourable for a quick transit canal than that now 
indicated. Other routes, too, have been mentioned; one from 
Watchet on the north, and another from Dartmouth Harbour. 
The authority of Telford himself is, however, cited against the 
former, and the opinion of the late Mr. George Parker Bidder, 
C.E., was adverse to the Dartmouth line. No doubt for heavy 
sea-going vessels the best level is the desideratum ; and Mr. Owen 
having examined all these localities has selected that described. 
The importance of additional harbours of small dimensions round 
our seaboard, at the estuaries and river mouths, cannot be over- 
stated ; and considering the increased facilities and safety required 
for our fisheries, our coal and general coasting trades, such ports 
are much too few. The canal harbours at the mouths of the 
Parret and Exe would therefore help to supply this national 
want. The scheme also includes floating docks at Combwitch, 
Bridgewater, and Taunton, and the extension of the canal basin 
at Exeter, and these works would be very valuable for the 
through trade and local traffic. 

The length of the canal will be sixty-two miles, its width at 
surface 125ft., and 36ft. at bottom, with a depth of 21ft.— 
dimensions similar to those of the grand Ship Canal of Holland, 
from Amsterdam to the Helder, available for loaded vessels of 
1000 to 1500 tons, drawing 18ft.; and if we consider the size of 
our large screw colliers, some of which are over 1000 tons 
burthen, with a depth of 18ft. in hold, and also the equal 
capacity of the highest class interchannel steamers trading 
between the Irish, North-Western, and Bristol Channel ports, to 
the Thames, France, Belgium, and Northern Enrope, these pro- 
portions are not too large, and in the opinion of the late Admiral 
Sir Edward Belcher would have to be increased for the passage 
of warships between Pembroke and Plymouth. 

With respect to cost, Mr. Owen bases his calculations on a 
comparison with the outlay on like works in various places and 
under varying conditions. From a list of the chief maritime 
canals in the world, completed, projected, or in progress, he 
selects two typical classes, viz.:— 


Cost 
fect, Permile. 
Grand Ship of Holland .. .. 21 .. £0,000 
500 


Requiring inland locks Telford's English’ and Bristol 

The cost per mile of the Grand Ship was thus £20,000— 
estimated—and the dimensions of his canal being the same, 


Y | Mr. Owen might have adopted that figure, but the Dutch canal 


was even more easy to make than the one now on foot, North 
Holland being really a dead level of alluvial land; in places 
below the sea surface it presented no engineering difficulty, and 
was finished in six years. An estimate of £30,000 a mile is there- 
fore preferred, and this rather exceeds Telford’s estimate for the 
canal portion of his scheme, which included, besides the locks 
and cuttings previously mentioned, four reservoirs, with small 
canals leading to the main artery. The two extensive asylum 
harbours and weir basins that Telford designed at Stolford and 
Beer Haven would have entailed £424,000; but since then 
population has doubled, a vast expansion of trade has ensued, 
and a great increase in the size of vessels, so that the above 
amount would be inadequate for present requirements. Mr. 
Owen’s sum for each harbour, with its adjuncts, is £400,000, 
which he states is about the proposed cost for the improvements 
at the Mumbles Head, reported upon by Mr. Abernethy, C.E. 
These are Mr. Owen’s figures :— 


Canal works, sixty-two miles at £30,000 a mile, in- 
cluding land and compensation .. .. .. «. 1,€60,000 
Less value of site of Bridgewater and Taunton and 
Great Weetern Canals.. .. .. .. .. 104,696 
1,755,304 
Purchase of Exeter Canal, &c. .. 
Harbours at Stolford and Langstone Point .. .. .. 800,000 
Docks at Combwich, Bridgewater, and Taunton, and 
Exeter Canal basin enlargement .. .. .. .. 80,000 
Obtaining Act, 5 per cent. on this fost and 
ning per cent. on : 
ing, surve: and law preliminary expenses at 
£100 a mile. | 
2,933,869 
Contingencies,5 percent. .. .. .. «+ o 146,698 


Total .. .. 8,080,562 


Of course the foregoing estimates are merely approximate, 
liable to variation either way ; for until detailed surveys are made, 
and cubic contents ascertained, no certain amount can be stated, 
but, as will be seen, they do not compare unfavourably with the 
expenditure on other canals, having regard to attendant circum- 
stances, and probably in the future improved methods and steam 
appliances will reduce the cost of such works. 


| 

miles.| ft. | ft. | ft. | £ 
Gloucester and Berkeley ..| 16} 18 Level * 500,000 
Caledonian .. .. .. ..| 60$] 17 96} 28 | 1,347,780 
Grand Ship .. .. .. ..| 21 Level 2 | 1,000,000 
North Sea.. .. .. .. 28 78 | 2 | +2,250,000 
» [255 | 2 | $1,250,000 
Canal du Midi... .. .. ..| 148 6 600 | 100 1,300,000 

OF 1825 .. .. oo 44 266 | 60 | §1,712,844 


The Suez and Panama undertakings are excluded from this 
comparison, their dimensions so greatly exceeding those necessary 
for the present work; but the question is not so much the 
amount of capital, as whether the outlay will be remunera- 
tive. The projector has little difficulty in getting support from 
instructive statistics. But we may glance at the saving of 
time, life, and property to be effected by the canal. The uncer- 
tain and boisterous voyage round the Land’s End would be 
avoided. Most serious delays and losses occur by that route, and 
the wreck charts show that the Cornish shores are only too 
en in those melancholy records. These disasters would 

sensibly lessened, for shipping would gladly avail itself of 
the e across the isthmus, and diminished risk and time 
would lead to corresponding differences in freights, insurances, 
interest, &c. 

Taking Cardiff as the Central South Wales port, and its sea 
distance to Exmouth as 370 miles—the new route being only 80 
—290 miles would be saved between the two points, representing 
48 hours, if we reckon the average speed of a laden steam collier 
to be six knots an hour; therefore by decreased wear and tear, 
economy in fuel, wages, provisions, &c., the owner could well 
afford the canal which, on a cargo of 600 tons, at a 
farthing per ton per mile (the quoted rate) would come to 
£38 15s. Sailing vessels would in ordinary weather save from 
five to six days, but coasters are sometimes detained for weeks 
in the English and Bristol Channels by the westerly winds which 
so often prevail; and it may be claimed that the shorter voyages 
between the two channels would necessarily have a great effect on 
the transit trade to and from France, Belgium, &c., and the 
metropolis itself. 

Passing to the question of traffic, and not considering miscel- 
laneous mineral and agricultural products, and general merchan- 
dise, we will deal with coal carriage. The South Wales and adjacent 
coalfields form the largest deposit in England, which is compara- 
tively unworked, and according to the report of the Coal Com- 
missioners of 1871, it contains at practicable depths the enormous 
total of thirty-seven thousand millions of tons—so there is little 
need to fear its exhaustion. Now, Mr. Owen assumes that 
the greater portion of the southern counties will eventu- 
ally derive their coal supply from that district by means 
of the canal. The Welsh products, although equal in 
most respects to the north country and inland coal, and better 
for steam purposes, is almost unknown in those counties, and 
prices in consequence range high. It should also be said, that 
among the objects of the Severn tunnel and other projected 
lines for abridging the circuit by Gloucester, the supply of cheap 
fuel in the south occupies a prominent place. Mr. Owen allows 
for competition from these and other sources; but relying upon 
the recognised advantages of water conveyance for heavy and 
bulky goods, he does not fear much, and he takes as a basis of 
calculation a population, including the Channel Islands, of 
2,240,489, representing two-fifths of the inhabitants living to the 
south and south-west of the Thames valley. To this population 
he allots 14 ton of coal per head per annum, the average con- 
sumption in the metropolitan area. This area—the Greater 
London of the Registrar-General’s reports—has a wide radius 
over the home counties, and containing a vast aggregate of 
residential, manufacturing, and shipping interests, its use of 
fuel may be looked upon as typical of the country generally. The 
result is 3,360,733 tons appropriated to the southern counties. 

As regards the metropolis itself, which, by sea, at least, is 
almost shut off from South Wales, the present annual supply 
from the principality is only 240,758 tons, out of a total of 
3,773,610 tons seaborne, which immense discrepancy Mr. Owen 
says is caused by the difference in the voyage—about 250 miles 
—comparing Shields with Cardiff; but when the western 
collieries are, by the new route, within 355 miles of London, 
and equidistant with those on the east coast, he thinks the 
capital will absorb 1,886,805 tons of Welsh coal, or one-half of 
all the coal shipments. It will be chiefly used in the manufac- 
turing and shipping districts, and it is believed that it could be 
delivered in the Thames for foreign export, for coaling steam 
vessels, and at the river side, more cheaply than by railway. The 
remaining item is the export trade to France, and the returns 
furnish a tonnage of 3,488,521, equally divided between the 
northern and western collieries; but the direct waterway would 
greatly favour the latter as regards most places eastward of 
Brest; and, reckoning the present output from Cardiff, &c., to 
those French ports at 1,000,000 tons, it is supposed there would 
be an increase of 500,000. The foregoing figures make a total 
annual transit of 6,747,538 tons, which may be considered a 
tolerably fair estimate when we compare it with similar traffic on 
the Birmingham Canal navigations, which carried, in 1881, 
4,416,337 tons; the Taff Vale line, 7,278,617 tons; the Great 
Western, 10,481,153 tons, and other coal-bearing railways still 
larger quantities. 

The utility of the suggested waterway as an improved outlet 
for coal will predispose many minds in its favour, but it has 
other important aspects. An increased fish supply to the 
metropolis is a question which is demanding attention. The 
average prices in London are higher than at Manchester, Leeds, 
and other inland towns; and we also learn from the evidence of 
the chairman of the Severn Fisheries Board, that fish abound in 
that river, but are not caught od Leeroy yd of the heavy 
railway and cartage charges to Billingsgate. canal connecting 
the Trish and Bristol Channel waters with the English Channel 
and the Thames would, it is said, an advantage over 
railway routes, and bring fish in prime condition direct from the 


* Including docks. 
+ Including harbour and reclamation work. 
Inch docks estimated. 


§ Including harbours estimated, 
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fishing grounds to our waterside markets. The maximum rate 
for the coal traffic is a farthing per ton per mile, and Mr. Owen 
states that no railway can afford that. Competition has sometimes 
reduced the rate nearly to the farthing, but it was impossible to, 
continue it, and on most lines carrying a mixed traffic necessarily 
at high speeds, from 45d. to ‘55d. is about the lowest remunera- 
tive charge. In working expenses also canals contrast favourably 
with railways. On the latter these are 50 to 55 per cent. taking 
the lines generally, and renewals form a serious item; but a 
canal company is, as a rule, merely the owner of the waterway, 
which can obviously be worked cheaply. Cost of maintenance is, 
however, very unequal, ranging from £100 to £1000 a mile. 


- The Gloucester and Berkeley navigation incurs a charge of £700 


to £800. The promoters of the Manchester Canal say their 
expenses will be some 15 per cent., and Mr. Owen estimates his 
at about the same percentage on the gross receipts, or £1000 a 
mile, which was the amount named in the prospectus of the 
channels’ scheme of 1825. The following are Mr. Owen’s 
conclusions :— 
Coal traffic receipts, 6,747,533 tons .. .. £435,778 
Less expenses of maintenance .. 


or over 12 per cent. per annum on the outlay from the carriage of coal 
alone. 

Such are the outlines of this _——— maritime canal which we 
place before our readers, with the facts and figures as they are 
presented to us. From the encouragement the projector has 
hitherto received from the Welsh coal and ironmasters, and 
landowners, merchants, and others in the west of England, he 
believes that if the project is taken up in earnest it will prove a 
certain success. It is early to pronounce judgment upon the 
matter, but we live in a canal- ing era, and the subject of 
increased facilities of communication is always interesting to a 
commercial country. The scheme appeals to the feelings and 
interests of many classes and merits careful inquiry, and that is 
what Mr. Owen desires. When it has assumed a more definite 
shape we shall be happy to give it further attention. 


HISTORY OF THE IRON AND COAL INDUS- 
TRIES IN THE LIEGE DISTRICT. 
By M. EvovarpD bE LAVELEYE, of Liége. 
(Concluded from page 69.) 

Fora long time the Belgians were contented to follow the foot- 
steps of the English in adopting geared engines, with the subsequent 
improvement of coupling the engines directly to two cranks at right 
angles on the shaft of the winding drum. This system was applied 
for the first time in Belgium at the Bois D’Avroy Collieries, by the 
firm of Charles Marcellis in 1847, The same firm erected in 1860 
for the La Haye Collieries the first expansive winding engine. 
This machine had a fixed e of expansion on the Meyer system, 
and solved the problem of disconnecting the expansion gear at the 
beginning and end of each run, with a simplicity which has never 
been attained subsequently. The gear was disconnected by simply 
bringing the link-block of the reversing gear to the middle of the 
link. Much attention has been given in Belgium to the means of 
varying the ——— during the run of the winding engine, so as 
to proportion the power to the resistance at each instant. Several 
solutions have been proposed, of which that of MM. Brialmont and 
Kraft is one of the best; but it is difficult to obtain from the engine- 
man the attention necessary to operate the lever which regulates 
the expansion. The engine-men have been accustomed to proportion 
the power to the resistance by throttling the steam with the throttle 
valve. The experiments of M. Hallauer have shown that this 
method is not so barbarous as it appears, and does not waste fuel 
provided that the variation is not too t. In consequence the 
use of variable expansion has lost much of its interest, except in 
cases where the depth is Fae In this case its advantages 
return, but it must be rendered independent of the hand of the 
driver. The last progress made in this direction was by M. Beer in 
1871; he made the expansion automatic by connecting it with the 
movement of the governor. At the Marie Collard pit at Serain: 
can be seen a fine example of the improvements recently develo 
in the winding process. These comprise a round rope of steel 
weighing not more than 5°7 kilogrammes per metre ran—114 Ib. per 

—or 6660 lb. for a depth of 580 is. It is wound upon a 
drum worked by an engine with variable expansion ; the cages are 
also made of steel. The descent of the colliers into the pits was 
originally carried eos but ladders placed in one compart- 
ment of the shaft. is system offered one advantage only—that 
of safety. It was thus that from 1840 to 1844, during which fifteen 
accidents took place in the Belgian mines, five miners only were 
injured on the ladders; in 1849 only two men were wounded, and 
in 1851 there were merely two men bruised. By degrees, however 
with the increase of depth this system became too slow an 
fatiguing; the miners were allowed to descend by the barrels used for 
prvicy | water and coal, and subsequently in the cages, especially 
when the latter had been furnished with safety appliances. These 
were first used in Belgium in 1846, and have since been improved, 
without arriving, however, at any absolute security. Man engines 
were for a time used to a certain extent, but can nowhere be found 


in the district now. 

As to lighting, the original method consisted simply of a candle 
fixed to the miner’s hat by a lump of clay. A particular workman 
called ‘‘The Penitent ” was charged with the duty of going every 
morning with a candle at the end of a long rod to kindle the fire-dam 
in recesses where it might have accumulated. In spite of the terrible 
and numerous accidents which had demonstrated the dangers due 
to fire-damp, still when M. Orban introduced the Davy safety lamp, 
its adoption was for a long time opposed by the force of custom ; 
and it required two successive explosions in 1822 and 1823—in the 
latter of which thirty workmen were killed, and the survivors 
saved by an overman provided with a safety lamp—to prove to the 
Liége miners the advantages of the new invention, The Davy 
lamp is, however, far from offering absolute poy seas 
rapid currents of air; and in 1840 an engineer of Liége, the late 
M. Mueseler, improved it by augmenting its lighting power, and 
especially by giving it the important quality of self-extinguish- 
ment as soon as the surrounding atmosphere is sufficiently mixed 
with fire-damp to be explosive. Numerous commissions have 
pe a on different systems of lamps in use in fiery mines, 
notably the Belgian Commission appointed in 1868, the French 
Fire-damp Commission, and different | spate committees appointed 
by engineering societies in England and France. They have 
unanimously ,reported that in rapid currents the Mueseler lamp 
offers a better resistance to gas than any other. The Davy lamp 
causes an explosion in a current of 14 to 2 metres per second—5ft, 
to 6ft.—whilst the Mueseler lamp resists currents from 4 to 5 
metres per second—13ft. to 16ft.—and even more. At the time 
of the recent disaster at L’Agrappe, which cost the lives of more 
than 100 miners, a sudden escape of gas issued from the shaft, and 
burned for several hours like an enormous gas burner. It only 
took fire at the surface, and no explosion took place inside the 
mine, the 220 Mueseler lamps, which were employed there having 
all of them b tinguished. These instantaneous developments 
of gas appear to be an unfortunate privilege peculiar to the 

ian mines. They have taken place on several occasions and 
in volume without anything having previously announced 
their occurrence. Enormous quantities of gas suddenly escape from 
the beds of oversetting everything in their passageand accum 
ting in the workings immense quantities of coal dust. Science itself 
has hitherto been powerless to deal with these frightful accidents. 
The Mueseler lamp extended rapidly in use after 1844, On the 


1st January, 1860, 14,597 lamps of this type were already in use in 
the province of Liége. They are now employed exclusively 
throughout the fiery mines of Belgium, where their price is from 
five to six francs a-piece. The existence of fire-damp is mentioned 
for the first time in the fifteenth century by the historian of Liége, 
Bartholomew Fisen. It appears it was first found in the mines on 
the shores of the Meuse; and it is said to have a ed in a form 
resembling spiders’ webs, which it was sought to disperse by agitat- 
ing the air with sticks and with cloths. Efforts were soon made to 
get rid of the gas by renewing the air, and ventilating shafts were 
employed from 1696. Even when the mines were still of small 
depth, these were found to be necessary. furnace was lighted at 
the bottom of the shaft, to augment the draught of air. The first 
ventilating machines were pressure pumps worked by windmills. 
Large bellows, similar to those of the blacksmith, were also 
employed. Steam came in subsequently to transform com- 
pletely the principles of ventilation, by substituting the process 
of exhaustion for the process of pumping. The first steam 
ventilators were piston pumps, which still exist at the Esperance 
shaft and at Seraing, where they were installed in 1835. A 
similar machine with air vessels was installed at Mariehaye in 
1842, and has been often imitated since; amongst other places in 
the construction of the Mont Cenis and St. Gothard tunnels, In 
1845 M. Fabry invented his rotary pumps, which still remain in 
favour to a certain extent. A remarkable specimen can be seen at 
the Marihaye colliery, one of the most fiery mines in the Liége 
basin. Shortly afterwards M. Lemielle invented a fan founded 
on the same principle as the last named, viz., the formation of a 
vacuum within a space varying in size, into which the air 
from the mine passes and from which it is expelled outwards 
by means of an impressed rotary motion. A fan on this 
system, and of colossal dimensions, can be seen at the Horloz 
Colliery. Lastly, M. Guibal invented his centrifugal fan, 
provided with an exterior casing and achimney. This last system 
is at present mainly in fashion, not only in Belgium but in all —s 
districts. It is not rare to see Guibal fans having a diameter o' 
12 metres—40ft.—running at eighty revolutions per minute, and 
discharging 50 cube metres of air per minute—1760 cubic feet— 
with a vacuum of 215 millimetres head of water—8tin. In 
England they have even been constructed with a diameter of 
46ft. This system has numerous good qualities, which give it 
the preference over others in all cases where the volume of air to be 
drawn, and especially the vacuum to be produced, does not 
necessitate dimensions which are altogether out of the question. 
Ventilators present + advantages over the furnaces still 
employed in many in England. Independently of the 
permanent danger which the latter offer in fiery mines, they have 
the further inconvenience of consuming a vast amount of coal, 
and not having the same efficiency as fans for great depth. There 
is still to be mentioned the Harzé ventilator, in which the Guibal 
chimney has been replaced by a diffuser on the Rittinger system. 
These ventilators can be seen at the Lonette and other collieries. 
At the Marie shaft in the Seraing works a turbine ventilator was 
put up in 1878, This ventilator had a diffuser and guide blades, 
and was constructed according to the theory of turbines from the 
desi, of M. Kraft, chief engineer to the Society Cockerill. 
Lastly, in several collieries within the basin, the steam jet 
veutiictens of Kérting Bros. have been erected for cases of 
emergency. These ventilators are based on the same principle as 
the Giffard injector. We have still to record the progress made 
in the district as regards the drainage of mines. The first methods 
of drainage, as we have seen, were the areines or adits; but 
when had to be sought below the level at which adits could 
be driven, recourse was had to the raising of water in tubs and 
barrels. For this purpose a sump or reservoir was excavated below 
the level to which the mine was to be worked; into this sump all 
the water of the mine was run during the day, and it was 
emptied during the night, Soon, however, the amount of water 
became so great that special shafts were obliged to be reserved for 
its extraction. From 1630 it became necessary to employ pumps, 
which were worked by water or wind power. The principle of 
& main pump rod working several bucket and plunger lifts was 
already known, and it may be remembered that it was a 
citizen of Liége, Renkin Sualem, who constructed the famous 
hydraulic engine at Marly, near Marseilles, in the reign of 
Louis XIV. Here again we see steam introducing a complete 
transformation in the systems employed. In 1767 there were 
already four steam pumping engines in the Liége basin; these were 
atmospheric engines on the Newcomen system. After this came 
the engines of Watt, which for a long time were employed almost 
exclusively. In 1827 the Society Cockerill erected at the Colliery 
des Artistes at Flémalle Grande the first large direct-acting rotary 
engine; but this system was abandoned, and fashion returned to 
the pumping engines of the Cornish type. However, from 1837 the 
simplicity of the direct-acting and non-expansive engine and its 
economy in first cost gave it the preference in Belgium over other 
systems. The first direct-acting engine was erected at Ans, in the 
Bonne Fortune Colliery. Several collieries followed this example, 
and the firm of Ch. Marcellis, now the Compagnie des Ateliers de 
la Meuse, introduced great improvements into engines of this kind 
—in particular the Letoret d , and ficat in the 
tappet gear. Expansion was also applied to these engines, but was 
found difficult in consequence of the enormous masses which were 
set in motion. To diminish this inconvenience the firm of Ch. 
Marcellis eogted the Woolf or compound system for the first time, 
in 1859, to the engines which they erected for the Moresnet mines 
of the Vieille Montagne Company. ; 

The ro engine of 1827 was, however, destined to regain favour, 
and in 1863 M. Colson erected a new rotary engine at the Many 
shaft at Marihaye. The Cockerill Company also erected a large 
ro engine on the Woolf system at the Bleyberg mines, and in 
1878 Rittinger ara were attached to a rotary engine erected at 
the Gosson Collieries. Numerous engines of this class may now 
be seen in the Liége basin. At the same time direct-acting engines 

resent certain advantages, which will Sr give them the preference 
in cases where economy in first cost and facility of maintenance are 
of more importance than economy in fuel. In fact, in direct-acting 
engines the consumption of fuel does not exceed three kilogrammes 
per effective horse-power in water raised per hour—6°6 lb.—whilst 
with rotary engines the amount falls to two kilogrammes—4"4 lb.— 
and even one and a-half—3'3lb. Underground pumping engines 
are little used in Belgium; two, however, have been recently 
erected in the basin, namely, at the St. Marguerite and at the 
Horloz Collieries. A few figures will give an idea of the progress 
attained in the coal trade of the province. In 1765 there were only 
97 coal mines in the Liége district; in 1855 the province of Liége 
alone counted 115 coal mines, and the production was 1,720, 
tons. Lastly, in 1882 there were 56 coal mines at work; they 
ere 23,694 hands, whose average yearly wage was 975 francs, 
and yielded a yearly total of 3,993,482 tons. This totalis made up 
as follows: — Non-bituminous coal, 408,096 tons; partially 
bituminous coal, 1,260,811 tons; bituminous coal, 2,324,575 tons; 
total, 3,993,482. The steam winding engines are 105 in number, 
and have a total power of 9456-horse power. Pumping is carried 
on by 64 engines, with a total of 12,281-horse power. These 
engines in 1882 raised from a mean depth of 263°5 metres—865ft. 
—a Breed of water equal to 20,698,055 cubic metres—about 
730,964,000 cubic feet, or 45,589 millions of pounds. The cost per 
cubic metre, lifted 100 metres, was in agg Drag below two 
centimes—0°277d. million foot-pounds, tly, 

ventilating machines consuming 1684-horse power. In 1882, 

834,212 tons of coal were converted into coke, and produced from 
1602 ovens 615,281 tons, giving a mean yield of 70 per cent, This 
high yield is due to the employment of improved ovens. Those 
chiefly in use at present are the Coppée and the Appolt ovens, the 
latter being especially suitable to the less rich coals worked in the 
Seraing basin. The so-called beehive ovens have entirely 
disappeared in the district, on account of their restricted production 
and of the nature of the coal, which requires to be attacked by a 
powerful and sudden heat, 


To conclude this description, already too long, and yet very 
incomplete, it only remains to ask indulgence for the numerous 
imperfections which it presents, and to thank those whose previous 
labours have facilitated the task undertaken by the writer. 
Amongst these he would wish to cite the papers of M. Franquoi, 
at present director of the La Haye Collieries, dealing with the iron 
trade of the Liége Basin, and those of M. Renier Malherbe, 
Ingénieur au Corps des Mines, and Superintendent of Public 
Works for the town of Liége, dealing with the trade ; both of 
these have been published by the Société d’Emulation at Li¢ge. 
He would also refer to the description M., Julien Deby, pub- 
lished on the occasion of the visit of the Iron and Steel Institute 
to Liége, in 1873 ; to the reports of M. Van Scherpenzeel Thim, 
Chief Engineer of the Liége province on the Mineral and Metal- 
lurgical Industries of the province during the year 1882; and 
lastly, to the reports of M. A. Habets, Professor of Mining at the 
University, upon the Exhibitions at Vienna in 1873, and at Paris in 
1878. On casting his eyes back along the line of history which we 
have been tracing, a Belgian may venture to congratulate himself 
on a brilliant past ; to rejoice at the importance of the position 
assigned to his country in the present ; and to hope for a future of 
prosperity to be shared with his own by all industrial nations, and 
more than any other, by the chief among them all—England. 


THE STRIKE AT SUNDERLAND. 


During the past six weeks the engineering establishments of 
Sunderland have been laid idle, in consequence of a demand made 
by the Sunderland district branch of the Amalgamated Society of 

ngineers to restrict the number of apprentices at the trade. The 
following is a copy of the circular containing the demand sent to 
the employers in Sunderland by Matthew Patterson, of 
the Sunderland District Committee :— 

‘* Sir,—I am instructed by the above committee, on behalf of our 
members employed by you, to write you requesting an advance 
of 2s, per week on the present rate of wages, as we consider we are 
entitled to extra remuneration, owing to the increased prosperity 
in the trade since our last advance was conceded to us. Also 
respecting apprentices at our trade. aving given the question 
careful consideration, we are of opinion that, in justice to ourselves, 
we must make some restriction, as, owing to other trades restrict- 
ing their apprentices, our trade is being resorted to by a proportion 
of apprentices which far exceeds the proportion in any other trade. 
We have therefore decided as follows :—(1) No apprentice to start 
at the trade after the age of 16 years. (2) No apprenticeship to 
terminate before the age of 21 years. (3) That the proportion of 
apprentices be not more than one to two Jide mechanics, 
order that the proportion be not more than one to two in slack 
times it will be necessary to limit them to two to five men in brisk 
times; and we have to ask that no more ap tices be engaged 
until the proportion is two apprentices to five men. We have also 
to enter our protest against the character, &c., enquiry circular 
now in vogue, as we consider its use inflicts an injustice on many of 
our members. We have therefore instructed our members not to 
answer the questions usually put to them for the purpose of the 
circular on starting at a fres shop. and we have to requert you not 
to carry on the system, as we fail to see that the benefit accruing 
to the employers can be in proportion to the injustice inflicted on 
our members. The above dlterations to take effect on and after 
June 21st, 1883. We also take this opportunity of informing you 
that working on new work between 6 p.m. on Saturday and 
6 a.m. on Monday is prohibited. Awaiting a reply at your earliest 


No t difficulty was found in dealing with the questions 
raised By the aforesaid circular except that portion of it relating to 
the restriction in the number of the apprentices. Upon this point 
the men refused to work, and have been out on strike since the 
21st June last. Of course, the refusal of the men to accept their 
employers’ terms has restored the original position of affairs; but 
there can be no doubt that the apprentice restriction question is 
the real bone of contention between the parties. On the one hand 
the employers are relying upon the co-operation of employers in 
other districts in not giving — to the strike hands, and 
on the other the men are appealing to the country for assistance in 
the shape of funds. They say they have 300 men out of 1000 
unprovided for. 


How Screws ARE THREADED.—Screw threads are ‘‘ originated ” 
in the lathe usually. All lathe turning, with regular—constant— 
feed of the turning tool, in screw-cutting, or threading; the tool 
cuts a spiral around a revolving cylinder. It is evident, therefore, 
that by increasing the speed of the feed relative to that of the 
revolving cylinder, and having the point of the cutter rire 
shaped, a screw-thread would result, instead of a paring off of the 
entire surface of the cylinder. Allimportant actuating or working 
screws, as those for feeding on machine tools, are formed in this 
way, and large numbers also of ordinary machine screws, which 
when once seated, are expected to remain in situ until the machine 
or implement of which they form a part is worn out. Wood 
screws, as screws for fastening wood to wood, metal to wood, &c., 
are threaded in a similar manner, the thread being cut from the 
solid by a single cutter removing the material between the threads. 
Large numbers of screws are a oe dies, which may be called 
hollow screws, or nuts with cutting edges. These, by rotating, 
form the feed as well as the cutting device for threading the 
smooth cylindrical rod or bar. Some of these dies are worked by 
hand, others by power, but in either case the cut, by the modern 
end improved dies, is clean, and the thread is formed from the 


solid. The old-fashioned dies were adjustable soas to be “set up,” . 


and could be made to cut several sizes of diameters. Much of 
their work was done by pressure, or squeezing, and a part of the 
thread was ‘‘ raised” instead of being cut from the solid material. 
There are adjustable dies made now, but they are so formed as to 
do solid cutting. There is another method of cutting threads direct 
from the solid, and that is by milling. It is the invention of the 
late Eli Horton, the chuck man of Windsor Locks, Conn. The 
machine is entirely automatic, the blank to be cut being rotated as 
in a lathe, and a ro milling tool rotating against it at an angle 
adapted to the pitch of the thread desired. As the blank revolves 
slowly toward the cutter, the cutter revolving more rapidly forms 
the thread by being fed along over the blank as is the cutting tool 
in a lathe, The milling tool is so formed in cross section as to pro- 
duce any shape of thread desired. This method is still in use by 
the successors of Mr. Horton to thread the steel screws of their 
chucks. Threads on large cast iron screws are sometimes formed 
simply by being cast, and wg Resear was much cheap small 
work of that sort in the market. reads may be raised by forging 
in dies, and some good work by this is produced. In both these 
cases, however, an after finish in the lathe is desirable. For some 

uliar purposes threads are formed by twisting a square or a flat 

r; acommon form of hand drill that has superseded the bow 
drill being a case in point. The stock of this drill isa bar, square 
in cross section, twisted, and which is rotated by sliding a loosely 
fitting nut rapidly back and forth over its length. A familiar 
instance of a screw-thread of this description is the ordinary auger 
or bit, the cross section of which is a flattened parallelogram like a 
fiat bar. One peculiar method of forming screw threads remains to 
be mentioned. It is that of raising a thread by rolling between dies 
under pressure. There isa great deal of what is known as “‘ bright 
wire goods” in the market, which are threaded. In many cases these 
threads are formed by simply rolling—one revolution, or a little 
more—the wire between two hardened steel plates that are cor- 
rugated spirally to form, when combined, a continuous thread. 
Sufficient pressure is applied during the rolling—which, however, is 
very rapid—to raise the metal from the annealed wire enough to 
make a thread. In this case the threaded ion is considerably 


on each side, ic American, 


larger than the stock or wire, at least half the depth of the thread 
—Scientifi 
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PAGE'S HAND POWER BRICK PRESSING AND PERFORATING MACHINE 
(For description see page 87.) 
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RANGOON AND IRRAWADDY VALLEY RAILWAY. 
MerTRE GAUGE. 

Ironwork, cast iron cylinders, &c., for piers of bridges.—The work 
ired under this ification comprises the construction, supply, 
and delivery in England, at one or more of the ports named in the 
conditions and tender, of the cast and wrought ironwork for two 
piers for 60ft. spans, including four top lengths, seventeen inter- 
mediate and four screw lengths, and two sets of wrought iron 
bracing; and all bolts, nuts, and washers, and all rivets required 
for completing the work in India, ther with an allowance of 
50 per cent. on the net quantity of rivets, and of 10 per cent. on 
the net quantity of rivets, and of 10 per cent. on the net quantity 
of bolts, for waste. The piers are delineated on one drawing, 


Gurders to Junction 


as above, which may be seen at the office of the Director- 
General of Stores, India-office. The contractor will be required to 
make his own copy of this drawing. The contract does not include 
the capping and junction girders, shown on thesame drawing. The 
cast iron to be of such quality that a bar of the same, lin. — 
2in. deep, and 3ft. Gin, long, placed on bearings 3ft. part, 
not break with a less load than 30 cwt. applied in the middle. All 
castings must be sound and clean. The wrought iron is to be well 
and cleanly rolled to the full sections shown on the drawing or in 
the specification, and free from scales, blisters, laminations, 
edges, and defects of every sort, and the name of 
must be of such strength and ity as to be — _to 


the following tensional strains, and to indicate the follo 
mtage of contraction of the tested area at the point 
square bars, and flat bars under Gin, wide, 


ure :—Round and 


| 20; angle, channel, and flat bars, 6in. e and genre tensional 
strains per square inch 22 tons, percentage of contraction 15; 
plates, tensional strains per square inch 21 tons, percentage of con- 
traction 10; plates across grain, tensional strains per square inch 
18 tons, percentage of contraction 5, The iron intended to be used 
for the rivets must, whilst cold, be capable of being bent double 
some person to be appro’ the tor-Gen 0 - 
way Stores. The of the tests must be borne by the con- 
tractor. No iron is to be used which, in the opinion of the 
Inspector-General, falls short of the tests and other requirements 
of the specification, and no iron of foreign mauufacture is to be 
used throughout the contract. It is expressly understood that the 
greatest accuracy is to be observed in every part of the work, a 
main object of the design being to facilitate as much as possible the 
erection of the piers in India by perfection of workmanship in this 
country. All must be made exactly similar and 
interchangeable. All the cylinders must be cast perfectly round, and 
exactly to the same diameter. The meeting ends are to be 
and the bolt holesin the ends are to be drilled, and soaccurately 
that any one cylinder may fit any other cylinder in any position, A 
uge, with studs to represent the holes, will be applied to each, 
e holes in the top lengths are to be drilled in India to suit. 
The screws must be carefully cast to the a ed — The 
top lengths—caps—are to be planed or turned up flat on p= tag 
e the junction girders, but the holes for attaching the 
will be drilled in India. All plates and bars must be rolled to the 
full sections, and the angle irons to the full widths and weights per 
foot, shown on the drawings. All plates, bars, and angle irons must 
be carefully straightened—the anglebarsand 
pressure, and not ammering—before and after they are pun 
or drilled. All edges of plates, and the ends of all angle irons and 
bars, must be planed dead true to the dimensions shown on the 
drawings, or, where planing is impossible, they must be dressed off 
fair with hammer, chisel, and file. No rough edges fresh from the 
shears will be permitted anywhere throughout the work. All rivet 
holes to be filled in India are to be drilled. All other.rivet holes 
may be either drilled or punched, at the option of the contractor, 
but any plate or bar in which the holes are not accurately in place 
will be rejected. The holes through which any one rivet passes 
must correspond in any number of plates or bars. The rivet holes 
are to be made to the sizes Sere oo Se Gotan, and in all cases 
the rivets must completely fill the holes when rivetted up. The 
rivet iron must be of such size in each case that when the rivet is 
inserted hot it shall be a tight fit in the hole, 
SCHEDULE REFERRED TO IN THE SPECIFICATION. 
Supposed quantities in a total of two piers of 60ft. spans.—Draw- 
ing No. 14. Cast iron: In No. —_ lengths, 4tons 3cwt. 2 qr. 41b.; 
in No. 17 intermediate lengths, 18 tons 17 cwt. 41b.; in No. 4 
screw lengths, 5tons 19cwt. 1lqr. 41b. Total cast iron in two 
piers, 28 tons 19 cwt. 3 qr. 12 Ib. 
Wrought iron in one set of bracing.—Plates, 4cwt. 1 qr. 21b.; 
an rivets, say 5 per cent., 3 qr. one 
23 in two sets, 1 ton ll ewt. 3 qr. 18 Ib. 
Forgings in one set of bracing.—In one set of clamps for 
cylinders, 16 cwt. 24 1b.; in two sets, 1 ton 12 cwt. 1 qr. 201b, 
Bolts, d-c.—Total in cylinder joints in two piers, 3cwt. 3 qr. 22 Ib.; 
total in two sets of bracing, 3cwt. 1 qr.; of bolts, 17 cwt 22 1b.; 
total cast and wrought iron in two piers, 33 tons 1 cwt. 1 qr. 16 1b. 
Tenders are to be delivered at the Store ment, in the 
India-office, Westminster, 8.W., on Wednesday, 8th August, 1883, 
before 2 p.m., addressed to the Secretary of State for India in 
Council, with the words, ‘Tenders for t Iron Cylinders for 
Bridge Piers” on the left-hand corner of the envelope, 


New Low Lever Bripck BELOW TOWER-HILL. Every one 
interested in the London Bridge question will have been glad 
to learn that the Metropolitan Board of Works has unanimously 
determined to ask the sanction of the House of Commons 
for the construction of a low-level bridge across the Thames imme- 
diately eastward of the Tower. Sir Joseph has 
been instructed to Loy erw d for this in substitution for the 

lans for a high-level bridge which he submitted some months ago. 

t has been resolved also to seek powers to construct two great 
tunnels under the river, easily accessible for all kinds of traffic, 
The points selected for the construction of these important works 
are Shadwell and Blackwall, and the designs for them are 
completed by Sir Joseph Bazalgette. 
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EXHIBITS AT THE RAS. SHOW AT YORK. 


ELEVATION 


SX. A AAA AAA AA 


THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW AT YORK. 


THERE were several machines exhibited at 
York to which we have not yet referred. 
Some of these we now illustrate. Messrs, E. 
Page and Co., Bedford, exhibited amongst 
other things the brick-making machine which 
is shown in plan and elevation. This machine 
—* used either with or without the clay 

As shown, the part containing the clay 
is in but that two 
are distinct, tho rat 
the centre of the famine, each 
mounted on wheels. The horizontal pugmill, 
when used as shown, delivers to the rolls, but 
when the latter are not used the die or mouth 
is attached to the end of the pugmill. The 
latter contains two spindles, as shown, each 
mounted with segmental pugging screws, and 
the mill casing opens on a hin The cla; 
roller bearings are adjustable, and the bevel- 
wheel which drives the rollers is fixed direct 
on the end of the op roller, and a cross- 
head not shown is fixed at the opposite end of 
the roller spindle to take the t from 
and to a the bevel-wheel in gear. Clay 
is prevented from getting into the roller bear- 


by plates, which take into ves in the 
veller The machine illustrated is for making 
about 15,000 bricks per day, the quantity de- 
pending on the character and state of the clay. The same 
makers show the hand brick and tile press illustrated on 
page 88. The table of this machine rotates on a central 
support, so that while the brick in one mould is being 
the other mould is being emptied and refilled. The 
Vver-pressing arrangement is clearly illustrated by the 
engraving. A hand lever not shown, however, on the 
engraving was attached to the wheel, and extending con- 
erably beyond its circumference to give the required 
power, Jt wasshown as fitted with plain moulds, and with 


PAGE’S BRICK AND TILE MACHINE. 


LADD'S “PERPETUAL” HAY 


rforating moulds, the moulds being of steel and built up 
as pags mer of adjustment to allow for wear. The 
perforating moulds for bricks separately shown on page 88. 
The “ perpetual” hay and straw press—so called because 

it is continuous-acting instead of intermittent, as with all 
resses which have boxes to be filled and then pressed, 
illustrated by the engraving above—was illustrated in 
model by Mr. J. H. Ladd, London. Itis a modification of 
the power perpetual press which was awarded a silver 
medal at the Derby Show, The packing is performed in 


= 


\ 


AND STRAW PRESS. 


much the same way, but by the combined work of the man 
feeding and the packing piece worked by the horizontal 
lever attached to the vertical projection from the horse 
shaft. In working the press, the horse walks backwards 
and forwards in the path of a —_ curve, from which he 
diverges at a tangent near the end of his walk at the posi- 
tion shown, and then turns round and returns. This is 

robably much less harmful to a horse than a circular path, 

t is said that with two men and two boys from 4 to § 
tons of hay may be pressed in this machine per day, 
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LETTERS TO THE EDITOR. 


THE PROBLEM OF FLIGHT. of 

Srr,—Early in my investigation into the matter ight, I too! 
a lessson from the witch-tormented Scot, and learned to distrust 
the statements of those friends who lie like truth. Te by 
my correspondence, it would seem that others interes’ in this 
matter might adopt the same course with advantage. So com- 
pletely can error mask itself in the covering of truth, that one who 
places himself in contact with unusual and hitherto unknown ways 
of thinking is in extreme danger of being grossly deceived. One 
asks why not fix a number of surfaces to horizontal arms like the 
spokes of a wheel, and start them going, when they would continue 
to revolve with constantly accelerated speed, if my theory was 
correct. Another wishes to have tried the experiment of a stuffed 
bird, with wings extended, held in the breeze. Another is de- 
termined to propel boats by the same process; for the moment the 
vessel started, a current would be flowing against it, and an in- 
clined surface fastened to the bottom would utilise that current to 
move the craft! I made no attempt to detail experiments which 
were not fruitful, and from my present standpoint the wonder is 
not that so many did not succeed, but that any did succeed. 

Let us try to comprehend this matter. The very first thing to 
be done is to an idea of the play of forces about the poised 
bird, and the facts of flight upon fixed wings must be unreservedly 
admitted to make the investigation significant. It would be an 
idle waste of time for a busy man to trouble himself about the 
matter if the facts of flight were denied. However, premising 
that the facts are identical with the supposition, let us 


I have observed, the heavier the bird to a given surface the greater 
the ease with which it could maintain balance. A flock of buzzards 
gorged with food stands with far ter immobility in the wind 
than when hungry. A gannet, with its short, iesadl pinions, will 
stand in a breeze from which a buzzard will retire. The inertia of 
its heavy body seems to Pp te for strokes of inconstant force. 
The buzzard, however, is steadier than a man-of-war bird. This 
latter fluctuates greatly with its long narrow wings. The power 
of translation is reversed in these cases. The buzzard can perform 
feats impossible to the gannet, while the man-of-war hawk far out- 
does them all. I expect this rule to hold correspondingly good 
with an artificial device of 300 Ib. or 400 lb. weight. It will travel 
the air with proportionate steadiness. It will not effect those sur- 
prising turns, nor those headlong divings through the air common 
to some birds; but when one reflects that the upper air fills space 
of three dimensions, while we on the surface of the earth are con- 
fined to two dimensions, it will be seen that an artificial device will 
have plenty of room to turn in without resorting to any violent 
disturbance. 

The discussion going on in this paper has brought me several 
letters from residents in countries inhabited by the large vultures 
and the albatross, which I am very thankful to get. The observa- 
tions of the writers upon these creatures show that they are no 
exception to the rule of greater steadiness with the heavier weights. 
Your correspondent’s letter from Natal was also in point, and I 
read it with great interest. 

Permit me a single further remark. The theory of flight, as I 
have stated it, was adopted because it explains every movement of 
soaring birds which I have ever observed. So far as I know, it 
explains every such movement which has been observed by others. 
Should any one point out a movement of these creatures which is 


a 
case—that a bird weighing six pounds, with wings stretched to 7ft. 
from tip to tip, is standing in one place in a horizontal breeze. 
You observe the ph at the dist of 20ft. at your 
leisure. After the ae surprise has abated, you ask how the 
bird is enabled to accomplish such a feat, and if you are disposed 
to be inquisitive will doubtless seek an explanation. One surmise 
afte: ther is adopted and abandoned. Adopted, because some 
reason must be the correct reason ; abandoned, because it is not 
sustained by the facts. At length the reason given by myself, we 

ill suppose, is pted, b it agrees with all the facts, and 
explains every movement of sailing birds with no exception what- 
ever. After this di y of a tenable solution of the problem, 
the matter becomes much simplified ; it is seen that the force of 
gravity combined with the force of moving air so as to act on 
ne inclined surfaces in a peculiar way which makes fligat 
possible. 

A starting-point is thus gained, and we go on to an examination 
of the entire mechanism constituting both the structure and the 
function of flight. Taking a position at an elevati ual to that 
of the birds, so that they can be viewed horizontally in all direc- 
tions, and using a eo aya directed towards them to guide the 
eye, it is seen that while they appear to stand ina perfectly motion- 
less position, they do not y do so. They exhibit constant 
movements through short distances. They vibrate from front to 
rear through spaces of not usually more than aninch or two. The 
outer ends of their wings are also at short intervals flashed — 

1 vertical distances. The rear edges of their pinions will 
disturbed by sudden liftings of the ends of the feathers, and the 
angles of inclination of one or both are seen to change frequently 
through small arcs, and in disturbed currents of air a | will also 
be quite often flexed and extended through one-third of their 
length. In rough winds a bird will sometimes be several seconds 
in pretty violent agitation, and finally settle into quiet by a sudden 
movement of several feet in any direction. At times, the flow of 
wind will be so nearly homogeneous that the vibratory motions will 
be barely perceptible, and nothing could be more devoid of regularity 
than this whole group of incidental tremors. What is their sig- 
nifieance? Manifestly they are preservative of equilibrium. Note 
the admirable construction of the extended bird as a whole to 
effect this purpose. The greater of the weight is in the body, 
which is located in the centre of the surfaces and belowthem. The 
wings sustain the weight, and thus the creature resembles a stick 
suspended from the upper end, a case of stable equilibrium. Con- 
sider the incredible delicacy of this equilibrium while the bird is 
standing in one place even in a perfectly steady flow of air. The 
slant of each wing upon either side of the y must be precisely 
right. The surfaces must give exactly the same amount of lifting 
power. The rear edge of both wings must produce identically the 
same forward thrust, or the balance will be at once overthrown. 

This condition of things must be preserved in the varying currents 
of actual wind, or flight cannot goon. Suppose that a puff of air 
strike one of the pinions and not the other. The part that receives 
the stroke yields slightly, which breaks in a measure the blow. 
But notwithstanding this, the equilibrium is interfered with in a 
dozen different ways. The wing is impelled upwards with more 
force than the other. The friction to the rear would be—pre- 
sumably—increased. The inclination of the surface would be 
changed, and distress would instantly occur were not compensating 
movements made in other parts of the mechanism. The nervous 
system of a soaring bird seems to perform the same function in 
flight that a governor does in a steam engine—maintains steadi- 
ness. There is a fund of registered experiences which produces 
muscular tensions in the highly differentiated mechanism of a bird 
that automatically averages a balance. They do not act instan- 
taneously, as the small movements of the creature above noted 
indicates. There is a modicum of time lost between the dis- 
turbance and its correction, but the result is adequate to keep the 
bird steadily in the breeze. Now kill the creature; reduce its 
marvellous mechanism to structure only ; stuff it with all the art 
of taxidermy, stretch it, smooth it, and expose it to the breeze 
with the supposition that it will simulate its living triumphs, and 
= will be sadly disappointed. It will not preserve equilibrium 

‘or a single instant. Nothing but some preternatural skill, in- 
scrutable to me, could induce it to pérform with credit. You can 
indeed insert an equilibrium device beneath it and get results, but 
none so good as can be had with a few pine sticks and cardboard 
as elsewhere shown. 

Let us return to the floating bird once more. Suppose that you 
place the tip of your finger against one of the wings, however 
slightly, the centre of gravity, and the centre of motion as well, at 
once vanish from the body of the animal, and instantly reappear at 
the tip of your finger, and you have a trip-hammer, or a whirligig, 
or @ jumping Jack, or anything but a floating bird. How is it 
conceivable then that a captive device can be made to give results 
as the free bird manifests them? This matter of balance must be 
thoroughly assimilated in the comprehension of the experimentalist 
if he would pursue the investigation slong lines of best results. If 
it be asked how man can reasonably hope to imitate the birds by 
the use of artificial mechanism, which can compete with the infinite 
complexity of the nervous and muscular changes required to 
maintain equipoise, I answer, note the difference between standing 
in one place in the breeze and continuously moving. It is only in 
the first case that the delicacy of equilibrium is extreme. The 
moment motion is set up very many of the impulses destructive of 
balance are lost in the general effect. A puff of wind which would 
raise the bird may be allowed to spend its force, The creature 
still goes on as well at the greater elevation. An impulse which 
exercises a greater forward thrust is tolerated; the only effect is to 
increase speed. A lop-sided movement, if not excessive, would 
defiect from a straight course without detriment, as the next one 
might urge the other way, and so average rightly. Thus, however 
important equilibrium must be while the mechanism is in motion, 
it is far from being so delicate as when at rest. Trial with an 
effigy shows this difference at once. I have stood for an hour with 
one of these in my hand trying to get it into a position of 
momentary equilibrium to effect a start. It would then sail with 


steadiness for perhaps fifty yards without ing into difficulty. 
Another i vl 


state of pertinent facts is at hand. In every case wh 


2 that theory, I should feel as Professor Huxley 
would on finding a Centaur, and at once proceed to modify the 
theory to suit the new facts. It matters not how much things 
which are not soaring birds traverse the hypothesis. It applies 
o things which are soaring birds, and to mechanisms which effect 
results by utilising identical causes. I, LANCASTER. 
Chicago, Ill., July 9th. 


ELEPHANT BOILERS. 


Srr,—I have not the pleasure of the acquaintance of your corre- 
spondent, Mr. Smith, who takes upon himself to speak for the 
insurance companies, and contradicts my assertions that “yo 
the companies—are not very particular as to what boilers they 
insure. He says the inspecting engineers and engineer's staff, &c., 
do not pass anything improper, &c. I never said they did, but I 
do say vhey are cognisant of improper boilers being insured, and it 
does not rest with the inspectors or the engi s of the company 
to accept boilers for insurance. Is it or is it not a fact that the 
companies are glad to insure any kind of boilers ?—for that was my 
charge and I shall not run away from it. How many boilers are 
insured that have not been t' ay examined? How many 
explosions have the companies had, and how many times have they 
been censured by coroners’ juries for insuring boilers that were not 
sound when insured? Again, do the companies insure boilers at a 
rate that will not possibly pay for effectual and thorough inspec- 
tion? And is their system anything less than a giving of a 
‘false security” to boiler users who meee upon the reports 
and inspection of the engineering staff? They are utter) 
powerless to enforce inspection, and do not make thorou 
examination a condition of insurance. Moreover, they hinder 
and oppose inspection on its merits by allowing their agents 
to tour and scour the country from end to end, telling boiler users 
all sorts of tales in order to induce them to insure. 1 know this 
to my certain loss, however much your correspondent may be 
interested in contradicting me. He says insurance is ‘‘ popular ;” 
of course it is, and inspection is not popular, but positively disliked 
by the great majority. Nobody knows this better than the great 
“ chief engineer ” of a boiler insurance company, who left a 
year, — highest respectability, for £1000 a year, and less 


tability. 
= ee Mr. Smith will explain how these high salaries can be 

id in addition to the salaries of the inspectors, i 

irectors, &c. &c., and boilers ny oo efficiently ins 
and insured for a little over £1 per boiler per annum? Each 
inspector is supposed to make four quarterly visits, and one annual 
visit for thorough examination ; but I say to Mr. Smith that he 
cannot and does not do anything of the kind. 

The class of young men ,who accept of these sub- ps 
do so, as a rule, only for a short time, just to run through the 
country and gain experience. Sometimes they relapse into vendors 
of boiler physic and all sorts of nostrums, and sometimes they 
meet with better and easier situations, and remain as agents to the 

“Nothing succeeds like success,” and because boiler insurance 
has in a great measure supplanted boiler inspection pure and 
simple, hence its ‘‘ popularity” with the majority. 

Ayrfield, Edgbaston, August Ist. JOHN SwIrt. 


P.S.—I do not say it is impossible that a boiler fifty years old— 
according to a correspondent in THE ENGINEER this week—should 
be in a fit condition for ‘insurance, but I think it is extremely 
improbable ; and the fact of such a boiler having been insured goes 
far to prove my assertion—that the companies are not partlodian 
but are glad to get any sort, &c. 


PATENT LAW REFORM, 

Smr,—The Patents for Inventions Bill, as amended by the 
Standing Committee on Trade, now lies before us, and I venture, 
with your permission, to make a few remarks on it before it has to 
be considered by the House of Commons. 

While admitting that some dable alterations have been 
effected, I think I may safely assert that all who have a practical 
experience of the working of the patent law—and outside the 
circle of patent agents I do not believe that there are many who 
are competent to judge of all requirements, although some inventors 
and some lawyers are capable of judging of some—that all such are 
dissatisfied with not a few sections of the Bill, both as to their 
substance and the vagueness of their form. As an example of the 
latter I would refer to Section 7, Sub-sectiov 5, where an attempt 
is made to prevent two identical pending’applications from being 
sealed without giving notice to the last applicant. Here it will be 
seen that no action can be taken unless the applications bear ‘‘ the 
same or a similar title;” but it is obvious that the same subject 
may be covered by very dissimilar titles, and very dissimilar sub- 
jects may be covered by the same title; the wording of this section 
therefore requires to be altered. 

Section 9, Sub-section 5, provides that reports of examiners shall 
not in any case be published; but this proviso is to a great extent 
neutralised by giving the Court power to allow public i ti 


Tn Section 26, Sub-section 3, I would suggest that the grounds 
on which a patent may be repealed should clearly enumerated, 
Although examination as to novelty has been given up, Section 33 
provides that a patent sball be granted for one invention only. If 
this be carried out to the extent to which it is practised in the 
United States, there will be plenty of work for the poor examiner 
and for the patent agent, as he number of pat from this cause 
alone will i bly i d. What guarantee have we 
pn a perfect dead lock unless an efficient and sufficient staff 
of examiners be provided for in the Bill? We have of late years 
had quite enough of the cheeseparing, nig; administrative 
policy of the Commissioners of Patents to trust to the new adminis. 
trative body. 

This } me to Section 40, Sub-section 2, where this same 
niggardly and short-sighted policy is perpetuated by limiting the 
reprint of specifications to ‘‘ all complete specifications of existing 
patents,” which appears to exclude even the reprint of their pro- 
visional specifications. But I believe the least the public can 
demand is that all specifications for the last forty years, or, say, 
since 1852, should be reprinted as required. 

In the second schedule the first of the so-called further fees is to 
be before the end of four years from date of a. Now I 
believe this to be quite wrong. The sooner we know whether a 
patent is to be renewed or not the better, and with the number of 
patents increasing fourfold to tenfold, whatever it may be, the 
need for the thinning down of existing patents will be the greater, 
I am therefore of the decided opinion that there should be a 
renewal fee at a much earlier period than the fourth year, and 
that a £5 fee before the end of the second year would be advisable. 
As to requiring a £50 and a £100 stamp before the end 
of the fourth and the seventh year, I can only say that 
it is preposterous, for if, as is well understood, three or 
four patents, and ti a dozen patents will be required 
to cover the same as that which is covered by one patent 
now, I would ask Mr. Chamberlain and others concerned in 
framing this wonderful Bill; what claim it has to be considered a 
Liberal Bill or a poor man’s Bill? Why, the cost of patents from 
this and other reasons will often be much higher than at present. 
I would a that the renewal fees at the end of the second, 
third, and fourth year should be £5 each, at the end of each of the 
four following years £10 each, and at the end of the four 
following £15 each, making a total of £120; or as a more 
rational manner of distributing the payments, I should propose a 
payment of £4 at end of second year, and adding £1 each year, 
which would give a total of £114. And this, 1 think, is higher 
than it ought to be ; but when the statesmen in this country have 
not yet been able to relinquish the false idea of making the Patent- 
office an important source of revenue, one has, to a certain extent, 
to bow to it. For all that, I believe the principle is false, and 
that the progress of the United States is, to a great extent, due to 
the liberal assistance rendered to the inventor, while he in this 
country is mainly considered a good milch cow. 

Inst. PATENT AGENTS. 


CONDENSING ENGINE AT THE R.A.S, SHOW. 

Srr,—In your paper of last week, when speaking of the York 
Show, on the subject of a condensing engine exhibited by Messrs, 
Riches and Watts, you say, ‘‘ We believe this is the first condensing 
engine shown at work at any of theseshows,” That remark may be 
strictly correct as far as the Royal Agricultural Society’s Shows are 
concerned, but not quite so if account is taken of kindred shows, In 
1856, at the Paris Exhibition, the late firm of Barrett, Exall, and 
Andrewes, of Reading, of which firm I was then engineer, exhibited 
a condensing engine at work, for which a medal was awarded. 
The engine atttracted considerable attention at the time amongst 
French engineers, and M. Cail, of the celebrated firm of Cail and 
Co., of Paris. requested permission to be allowed to make a sketch 
of the condenser. I did not think it necessary to give him that 
trouble, but supplied him with a tracing of the working drawing 
from which the condenser was constructed. JOHN PINOHBECK. 

Vi bers, Victoria-street, S.W., August Ist, 


TAKING THE SPEED OF TRAINS. 

Srr,—I have just noticed in THr Encrnegr of the 20th July 
your answer to ‘‘ Express, Lincoln,” as to a handy formula for 
ones trains. I have used the following :—‘‘ Number of fish- 
tes passed in 144 seconds = number of miles per hour.” This 

right I find for 21ft. rails. J, ARMER. 

Dartford Ironworks, Dartford, Kent, July 31st. 


TENDERS. 


NEW ROADS AND SEWERS AT HOYLAKE. 
TENDERS for the sewering, forming, and metalling of certain 
roads at Hoylake for the Wirral Rural Sanitary Authority. Mr. 
Charles H. Beloe, M. Inst. C.E., 13, Harrington-street, Liverpool, 
engineer, Quantities supplied. 


£ 8. 
William Wilkineon and Co, Liverpool.. .. .. .. 682410 6 
Thomas Cattrall and Co., Liverpooi .. .. .. «. 6300 0 0 
William Hayes, Bolton .. .. «+ 6039 9 9 
Peter Smith, Rusholme .. .. .. S41 19 8 
Ww 
Taylor and Duckworth, Denton .. .. .. .. .. 5100 0 0 
Isaac Auwell, Live 66 « co ion 
Fawkes Bros, Southport .. .. .. .. .. «- 469210 9 
James Nuttall, Bootle... .. .. .. 4400 0 0 
R. A. Aldred, Hoylake .. .. of 4478 0 0 

ice, Great Meolse—accepted .. 

Engineer's estimate .. .. .. 450514 8 


LAUNCH OF A LARGE STEAMER IN Huti.—On the 23rd ult., Mr. 
P. D. Garbutt launched from bis yard on the Humber side the 
largest steamer yet owned in Hull. Theship, the Wolf Rock, isa 
sister ship to the Bell Rock, which is a steamer of 2409 tons net 
register. She is 3640 gross register; length 340ft. by 42ft. by 
28ft. 3in. depth of hold ; constructed under special survey 100 A at 
Lloyd’s. She is to be propelled by a pair of —— inverted 
direct-acting screw engines, with cylinders 44in. and 84in. diameter 
respectively by 54in. length of stroke; steam supplied from two 
double-ended steel boilers 14ft. 9in. diameter by 18ft. long at 80 lb. 
working pressure. Machinery is also being made by Mr. Garbutt 
at his engine works; all similar to the Bass Rock and Bell Rock. 

Socrery or Arts CONVERSAZIONE. — The International 
Fisheries Exhibition and the pleasant gardens in which its courts 
and galleries stand were on the evening of the 25th ult. for the 
second time this season turned into the scene of a brilliant féte. 


Heretofore a British patent covered, as a matter of course, the 
Channel Islands and the Isle of Man; but according to Section 16 
this is not going to be so in future, but.a special registration will 
be required in each of these places. I fail to see the necessity of this. 

The term of a patent is to be fourteen years as now. In spite of 
Mr. Chamberlain’s superior wisdom on this head, there is, I believe, 
a general consensus of opinion that the term is too short, and that 
it should be at least seventeen years, as in the United States. One 
may, generally speaking, wonder at the studied neglect as to 
imitating the good points in the American Patent Law, and the 
confident expressions of disapproval of that law as a whole, while 
it is a well-known fact that that law, on the whole, gives excellent 
satisfaction in the United States. Of course Mr. Chamberlain and 
others who have ventured to express such strong opinions must 
eet to know a great deal better than the United States 
public, 

If I understand Section 25 aright, a company to whom a patent 
has been assigned cannot present a petition for extending the term 
of a patent while the patentee is alive, but it may be that the 


The ion was the r tion, by Sir William Siemens, chairman 
of the Council, and the Council of members of the Society of Arts 
at a conversazione, and the president of the Society, his Royal 
Highness the Prince of Wales, accompanied by the Princess of 
Wales, the Hereditary Grand Duchess of Saxe-Meiningen, and 
Prince Christian, added by their presence to the interest of a 
gathering which will be a memorable one among the annual soirées 
of the Society. Over 6000 visitors accepted the invitation of the 
hosts of the evening. July weather rn cee | permitted a promenade 
in the prettily illuminat ounds without positive discomfort, and 
visitors were able to give the scene the credit of being one of the 
brightest and prettiest ever produced on this side of the Channel. 
The exhibition ee were especially decorated, the grounds 
were profusely lighted by Chinese and other lamps amongst the 
trees and along the borders, and the boats on the water were 
lighted oriental fashion, and added much to the beauty of a scene 
quite foreign to our shores, For the further entertainment of the 
company there were excellent military bands, the Thuringian, the 
Hungarian, the Grenadiers, and the Royal Artillery in the galleries 
ao It was after midnight before the large assemblage 


| 
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RAILWAY MATTERS. 


Tue first section of the railway from Eagle Hawk to Mitiamo, 
Victoria, was opened in June, 


THE average cost of repairs to gg cars, per nger 
carried per 100 miles, last year on t! Philadelphia and Reading 
given as 17°6c, 

Tue contract has been signed at Quebec for constructing the 
Lake St. John Railway, the cost being stated to be between 
$,000,000 and 4,000,000 dols. 

THE general average mileage of the cars of the pe and 
Reading Company for 1882 was 8647 miles, the average load per 
eight-wheel car being 11°8 tons. 


Tue half-yearly report of the Belfast and Northern Counties 
Railway Company gives the total cost of locomotive power as 
£14,577 3s. 8d.; the cost of maintenance of way and works, 
£15,650 18s. 8d.; and the train mileage, 442,416. 

WHILE the tickets of passengers by the apes: train were 
being collected on Saturday morning at the platform a short 
distance from Perth general station, the Euston mail came up, and 
a collision of some violence occurred between the two trai 
Twenty passengers were more or less injured. 

AccorDING to the half-yearly report of the London, Chatham, 
and Dover Company, the total cost for locomotive power for the 
half-year, including repairs, renewals, workshops, salaries, &c., 
was £72,183 10s., and the train mileage was 1,719,749. The cost 
of maintenance of way, works, &c., was £44,713 5s, 

A SERIOUS accident occurred on the 28th ult. a short distance 
west of Rochester, on the Rhone, Watertown, and Ogdensburg 
Railway, U.S. A nger train from Niagara Falls ran into a 
goods truck which had been propelled from a siding by the force 
of the wind, and was thrown off the rails by the collision. Fifteen 
passengers and four of the railway servants were killed, and thirty 
other persons were injured. 

A sERIOUS tram-car accident occurred on pie evening at 
Bradford. The steam car from Bradford to Thornbury by some 
means got off the rails in Leeds-road, and in getting it mghted the 
car slipped, and rushed down the incline at a terrific speed. Near 
the bottom of Leeds-road it came into contact with several 
vehicles, smashing them to pieces, broke a horse’s leg, and nearly 
killed the driver, who was taken to the infirmary. 


Ar departure of last mail the Colonies and India says there was 
much diversity of opinion as to the route to be followed by the 
main line of railway in the North Island, New Zealand, there 
being many who contended that it should follow a central course, 
alleging that the present proposal to follow the line of the West 
Coast is unsuited to a main trunk line, as it cannot positively tap 
the central districts, It is alleged, however, that to alter present 
arrangements, with which all at one time appeared to be satisfied, 
will greatly delay this very desirable work, 

Tue Glasgow Weekly Mail says:—‘‘It is understood that the 
Town Council have resolved to raise an action in the Court of Ses- 
sion to compel the North British Railway Company to remove the 
ruins and débris of the old a Bridge before proceeding with the 
erection of the new one, e Council, in taking this step, are 
believed to be proceeding upon the —- of eminent parliamentary 
and Scotch counsel as to their rights under the last Tay Bridge 
Act. The clause relating to the subject definitely states that the 
company are bound to remove the ruins and débris of the old Tay 
Bridge, and that the Town Council may force them by legal action 
. do this, but no time is stated within which the work shall be 

ne. 


Mr. Hotroyp SmirH, Halifax, has made an electric tramcar 
which has lately been tried on a track laid in the grounds of Mr. 
L. J. Crossley’s mansion at Moorside, The car, a small one, is 
made to carry four. The electric conductors are placed ina 
channel an, dee, placed along the centre of the track. A small 


NOTES AND MEMORANDA. 


For cementing rubber or gutta-percha to metal Mr. Moritz 
Grossman, in his *‘ Year Book” for 1883, gives the following recipe :— 
Pulverised shellac, dissolved in ten times its weight of pure 
ammonia, In three days the mixture will be of the required con- 

tency. e penetrates the rubber, and enables the 
shellac to take a firm hold, but as it all evaporates in time, the 
rubber is immovably fastened to the metal, and neither gas nor 
water will remove it. 


TAKING the average amount of organic impurity contained in a 
given volume of the Kent Company’s water pend the nine years 
ending December, 1876, as unity, the proportional amount con- 
tained in an equal volume of water supplied by each of the 
Metropolitan Water Companies and by the Tottenham Local Board 
of Health during June was:—Colne Valley, 1‘1; Kent, 11; New 
River, 1°3; East London, 1°9; West Middlesex, 2°2; Tottenham, 
2°3; Chelsea, 2°4; Grand Junction, 2°4; Lambeth, 2°6 ; South- 
wark, 2°7. 

M. MERMET has recommended in the ‘‘ Chronique Industrielle” the 
use of nickel crucibles instead of silver, in chemical manipulations. 
They are slightly attacked, it is true, by melted potash, but silver 
itself is not indifferent to this action. ey cost at first much less 
than silver, and, moreover, they have the great advantage of 
melting at a higher temperature. It often happens, in fact, that 
inexperienced chemists melt their silver crucibles in heating them 
over a gas lamp; such an accident is not to be feared with nickel 
crucibles, 

M. Tresca has reported to the French Academy some experiments 
by Selim Lemstrém upon the causes of terrestrial magnetism. He 
used a paper tube with two concentric walls, rotating rapidly 
around a cylinder of soft iron, and his results confirmed the theories 
of Edlund and Chase, which explain magnetic effects by xthereal 
movements. The “Journal” of the Franklin Institute says the 
experiments were substantially the same as those which were 
performed by Chase in 1864 and 1865, and reported in the ninth 
Poa ga volumes of the Proceedings of the American Philosophical 

ety. 

M. AzaPis substitutes in his battery for the acidulated water, 
usually u in the Bunsen form, a solution of about 15 per 
cent, of cyanide of potassium, caustic potash, common salt, 
or salammoniac. The liquid in the porous vase which receives the 
carbon is common nitric acid, the same as in the Bunsencell. The 
intensity is equal to Bunsen’s; the zinc does not need amalgamat- 
ing; the roar | is greater ;- the waste of zinc is less, and there 
is very little smell. A battery of twenty-five elements was used 
for four days without disturbing the mounting, and was employed 
every evening to produce electric light. 


THE soap-bubble colours upon glass are produced by a vapour, 
which is deposited on the hot glass before it goes into ted imei 
oven. According to the Bulletin de la Société d’ Encouragement the 
vapour comes from a mixture of protochloride of tin, carbonate of 
baryta, and carbonate of strontia. It is said that the workmen of 
a Bohemian manufacturer, wishing to celebrate his arrival, kindled 
some Bengal lights in the annealing furnaces, and the pieces which 
were in the furnaces all became iridescent. The colours can be 
removed by hardrubbing. Messrs. Clémandot and Fremy produced 
a pearly lustre, like that of shells, by means of different chemical 
agents, chlorhydric acid among others, under pressures of four, 
five, or six atmospheres. 


Ir A designates the lowering of the point of congelation due to 
the presence of one part of any soluble substance in 100 parts of 
the solvent; M, the molecular weight of the dissolved substance ; 
T, the lowering of the point of congelation by a dissolved molecule ; 
F, M. Rault finds, as described in the Comptes Rendus, that 
MA=T. From his experiments he derived the following conclu- 
sions. Every body, when dissolved in a liquid which is capable of 
solidification, lowers the point of congelation. In all liquids, the 
molecular reductions of congelation which are due to different 


trolly runs on the conductors inside the channel. It is supplied 
with collectors, and plates pass through the opening in the surface 
of the channel, and are connected by wires to the electric engine 
on the tramcar. The car is driven by a large wheel, with broad 
surface, running on the face of the mid-channel. The system is 
said to overcome several serious difficulties which have hitherto 
attended experiments of this kind, and important results are 
anticipated. 

In concluding their half-yearly ‘Engineering Trades’ Report” 
Messrs. Matheson and Grant say :—‘‘The outlook for aa 8, 
and those eo in the commerce they create, is, on the whole, 
a fair one if peace be maintained, notwithstanding the gloomy 
views concerning the future taken by those whose trade or profit 
is below its maximum. Whatever the immediate condition of 
affairs, it must be remembered that lack of profit is caused more 
by excessive competition at home than by a falling off in the 
demands from abroad. The world has many corners yet unfilled. 
In the Colonies every mile of railway opens out new fields for 
enterprise; in China, whatever the dislike of the authorities, 
military and other necessities will lead to railways and telegraphs 
ere long, and after them to every kind of mechanical improvement ; 
in Mexico, diplomatic relations with this country are being re-esta- 
blished, and so long as that country keeps clear of the tariff fetters 
of the United States, we must supply the bulk of ber needs; in 
the East, the completion of the Caucasian Railway to the Caspian 
has made a road into Central Asia, which must either benefit us as 
well as Russia, or lead to our making competitive routes. There 
s essary be done, and engineers may fairly hope for a share in 

work, 


Tue following is a summary of the newly-issued railway returns 
for the past year. The increase on the capital expenditure during 
the twelve months was £22,371,408, as compared with an increase 
of £17,211,314 in the previous twelve months; but a considerable 
portion of last year’s growth is nominal, only sang oe to the con- 
solidation of the stocks of some of the companies, e net earnings 
per mile show a considerable increase over those of the previous 
year, while the expenditure marks only a comparative slight aug- 
mentation, there being, consequently, a considerably larger balance 
of net earnings left. As, however, the larger net income had to 
be spread over a larger capital, there is but a very small increase in 
the percentage of net receipts to paid-up capital :— 


Tocrease 

1882. 1881. in 1882. 

Amount. 

be se be 18,475 .. 18,275 .. 282 
Double or more mileage ., 10,044 .. 9,872 .. 171 


£ £ £ 
Capital .. .. «. «+ «+ 767,899,570 .. 745,528,162 .. 22,571,403 
Capital per mile open... . 41,60. 


pounds approximate to two values, invariable for each liquid, 
of which one is double the other. The normal molecular reduction 
of congelation varies with the nature of the solvent. A molecule 
of any compound, on being dissolved in 100 molecules of any liquid, 
lowers the point of congelation by the nearly constant quantity 
0°62 deg.—1°12 deg. F. 

THE report on the organic matter in the water supplied to 
London by the various water companies during the month of June, 
1883, as sent to the Local Government Board and Metropolitan 
vestries, by Professor Wanklyn and W. J. Cooper, gives the 
following as the quantities, expressed in parts per million, of 
albuminoid ammonia, the worst impurity, in the water of the 
different companies :—Chelsea, 04 ; West Middlesex, ‘06; South- 
wark and Vauxhall, 06; Grand Junction, ‘05; Lambeth, ‘03; 
New River, 02; East London, 06; Kent, 02. The worst con- 
tain but one-sixteen million six hundred and sixty-six thousand- 
six hundred and sixty-sixth—that is, ;yy¢yqaa—or there is one ounce 
of it in four hundred and sixty-five (465) tons. There is one 
ounce of it in the water, which a tank 2ft. deep, 100ft. long, and 
83ft. 7in. wide would hold if quite full. The Lambeth Company’s 
water contained more organic nitrogen than any other. 

In 1871 the total population of the seven Australasian colonies 
—which include the five Australian colonies, viz., Victoria, New 
South Wales, Queensland, South Australia, and West Australia, 
and the colonies of Tasmania and New Zealand—was only 1,978,740. 
In 1881 the total population was 2,835,954, showing an increase in 
ten years of 857,206, or an average of 85°7 per cent. Ten years 
ago the combined exports of the same colonies amounted to 
approximately £67,000,000, and in 1881, to £105,000,000, showin 
an advance of more than 50 per cent. This is equal to about 

r head of population. The public revenue of the seven coloni 


MISCELLANEA. 


THE number of visitors to the Fisheries Exhibition on Saturday 
was 26,351, making a total for last week of 103,934. 


THE managing committee of the International Electric Exhi bi- 
tion has now fixed the ceremony for August 16th. 


THE ‘ Journal” of the Lifeboat Institution for August contains 
a long article on the effect of oil in breaking waves and coast surf, 
or rather the effect of oil in preventing the ing of waves, and 
gives some remarkable evidence of its apparent value. 


Tue total number of visitors to the Fisheries Exhibition reache 
1,000,000 during the course of Tuesday, the last day of July, that 
is to say, within sixty-eight days of the opening on Whit Monday. 
This gives an average of about 14,700 visitors per diem. e two 
largest days were it Monday and Tuesday, with 42,941 and 
29,446 visitors respectively. 

At a recent meeting in Paris of the general council of the Seine 
department, a | ns was agreed to for a metropolitan railway to 
serve the city of Parisand the neighbouring communes. According to 
the subject, the Prefect of the Seine 
is invite ve completed the necessary engineering investiga- 
tions relating to the proposed railway, particularly as to its 
suburban branches, the principle being laid down no new 
development of the urban metropolitan system is to be under- 
taken unless the departmental suburban lines are commenced at 
the same time. The Chemin de fer de l’Quest is to be obliged to 
commence the Moulineaux line for which it has a concession, or to 
give up its rights. The bridge over the Seine at Puteaux is to be 
so constructed that persons on foot and in carriages can use it. 


THE Committee of the House of Commons appointed to consider 
the merits of the Electric Lighting Provisional Order Bills has con- 
cluded its labours. On Monday it decided to pass the Edison 
Order for the lighting of the parish of St. James, Westminster, on 
condition that the Order is extended so as to include the lighting 
of the whole of the parishes of St. Martin-in-the-Fields and St. 
Paul’s, Covent-garden. The Committee also passed the Swan 
Order for the lighting of the Strand district, subject to the altera- 
tions made in the Edison Order, and the Victoria District Order, 
on condition that the Swan Company shall strike out everything 
relating to the district of the Westminster Board of Works. On 
ee the Committee the Bill confirming an Order 
granted to the Swan United Electric Lighting ey empower- 
ing them to light by electricity the district of South Kensington. 
The only alteration made in this Bill was the striking out of 
a small portion of the district which is under the control of the 
Westminster Board of Works. 


TuE twenty-fourthannual congressof the Society of German Engi- 
neers will be held at Dortmund on the 13th to the 16th prox. Accordi 
to the programme the first three days of the meeting will be devo 
to the business proceedings, varied 4 begs and festivities in 
or near Dortmund itself. On the last day of the meeting there 
will be two separate excursions toa dist , one to Bochum and 
Dahlhausen, and the other to Witten and Wetter, winding up with 
a concluding reunion at the ruins of Hohensyburg. Amongst the 
papers and subjects of discussion contained in the pi mme are 
the following :—‘‘ The Development of Agricultural hinery in 
England,” by Herr Max Eyth; “‘ Differences of Principle in the 
Arrangement of English and of German Smelting Works,” by Herr 
F. W. Lurmann; “The Future of Electrical Transmission of Power 
in Mining,” by Professor W. Schulz; ‘‘The Present Tendency of 
the Theory of the Steam Engine and its Experimental Proof,’ by 
Herr E. Brauer; ‘* The Coal Industry in the Basin of the Ruhr, 
by Herr F. Peters; and ‘‘ The Ironworks or Smelting Industry of 
Westphalia,” by Herr W. Brugmann. : 

AN important meeting of the directors of the principal steam- 
ship insurance companies in the North of England was held last 
week at Newcastle, to take into consideration the report of a sub- 
committee which was recently appointed to investigate sundry 
allegations of unfair dealing by some of the shipowners in 
that district. These gentlemen, it appears, have been in the 
habit of receiving large discounts off their repairing accounts 
without placing them to the credit of the insurance companies, 
who in this manner have, in the single case under consideration, 
been bled to the extent of several thousand pounds. It is sta’ 
that the shipowners offered a sum of no less than £10,000 to settle 
the matter; this, however, has not been accepted, and at the 
meeting it was unanimously agreed that the steamers belonging to 
the firm in question should not be insured any longer in the 
various societies which were tkere represented, We understand 
that several other cases of a similar character are now under 
investigation, while strict inquiries are being made in certain 
quarters where dealings of the same kind are s' ' 

In his report on the London Water Supply during June Colonel 
F. Bolton says :—‘‘It appears to be the rule in building a certain 
class of houses to place the cistern over the water-closet with an 
untrapped waste pipe communicating with the drains. Cisterns 
and water-butts are in — instances left open and regularly 
receive the drippings from the roofs and gutters, may be seen 
without lids, full of rank and decaying vegetation, which on closer 
examination would show more or less organic deposit, and under 
the microscope would be found to abound in infusorial life, 
are often in close proximity to the dust-bins and other deposits of 
filth and garbage, while children amuse themselves by throwing 
all sorts of dirty rubbish into the water. The purest water in 
England would be poisoned by such a system of storage. A 
remedy for this state of affairs will be found in the establishment 
of the constant supply and the consequent total abolition of the 
intermittent system; meanwhile, and until this constant supply 


uring the year 1881 amounted to about £21,000,000, inst 
£18,000,000 in 1880, being an increase of £3,000,000. The colonies 
possess 5426 miles of railway, 49,105 miles of telegraph, 78,000,000 
sheep—the wool clip of which last year realised the sum of about 
£21,000,000—besides 8,691,910 cattle, and several millions of horses 
and pigs. During the year 1881, 16,690 vessels, of an aggregate 
tonnage of 9,504,130, touched at the various ports of the coloni 


is pleted, the owners and occupiers of houses are highly 
culpable in permitting such a disgraceful condition of << to 
exist. In the better class of houses and in many public buildings 
the cleansing of cisterns and tanks—often placed in positions 
extremely difficult of access—is neglected for months, 
and, in some cases, years are permitted to without any 
examination or cleansing taking place. All cisterns and other 


The same colonies have 7,017,380 acres of land under profitable 
cultivation, and produce annually about 30,000,000 bushels of 
wheat, and 11,717,819 bushels of oats, Of these latter New Zea- 
land alone produces 6,924,848 bushels. 


M. Tresca has made experiments on dynamo-electric efficiency 
with Deprez’s machines, oad hen given the value of the well-known 
but unexplained loss of work. This loss has been attributed to 
different causes, Joubert thinks that the following is the most 
important. All machines with continuous currents are composed 
of a certain number of elements, such as the strands of the Gramme 
ring, which, when the machines act as a receiver, pass from a 
ype hee which the potential energy has a maximum value Wo, 
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, diametrically opposite, of minimum value W;. The 
difference W»—W), represents the electro-magnetic work furnished 
d in passing from the first position to the second. In 
order that the movement may continue, it is necessary to reverse 
the direction of the current in the strand, or, in other words, to 
destroy the electric energy which it possesses, and restore the 
primitive energy Wy. This operation is repeated twice in each 
revolution for each strand. It is known, experimentally, that in 
the receiving machine the change of current must be made before 
the strand passes the line of the poles. The ition of the 
commutator is given analytically by the condition that the 
electro-magnetic work, W)—W), must a maximum. Like 
considerations may be applied to the machine when working as a 
enerator. All the coefficients which enter into the equations can 
determined directly. The ‘‘ Journal” of the Franklin Institute 
remarks that Chase’s discovery that the work of gravitation, at 
sun’s surface, during a half rotation, gives the velocity of light, and 
—" electro-magnetic ratio, lend additional interest to this 
eory. 


receptacles should be frequently cleaned out, and every care 
should be taken to prevent the contamination of the domestic 
supply after delivery. 

A REPORT, under the Boiler Explosions Act, 1882, has been pub- 
lished by the Marine Department of the Board of Trade on the 
explosion of a tar still at Steanor Bottom Chemical Works, 
Lancashire, on the 19th June. The exploded sill, shown in the 
report by a lithograph sheet big enough for ten such stills, was a 
wrought iron cylindrical vessel, set above a fire-grate 4ft, Gin. by 
2ft. Gin. This still was 12ft. 3in. in height by about 8ft. in 
diameter; the top and the bottom were dished. The whole of 
the plates in the shell and the ends were originally about y4in. 
thick, lap jointed and single rivetted, with fin. rivets, pitched about 
two inches apart. On the side of the sill, and within a few inches 
of its bottom, a 4in. emptying pipe and cock were fitted, the outer 
end of this pipe terminated in an old cylindrical boiler, used as a 
pitch cooler, situated about 10ft. in front of, and about 6ft. below, 
the site on which the still had been erected. In the night of the 
day mentioned, the works were found to be on fire, and the still 
exploded. The owner and the manager of the works believe that 
the vapour given off by the hot pitch had ignited, and set fire to 
the vapour within the emptying pipe, which instantaneously com- 
municated with that remaining in the still, and thus caused the 
explosion. The report, by Mr. J. Ramsay, concurs with this view, 
and adds, ‘‘ No doubt after the completion of the process of dis- 
tillation there would be vapour left within the still, which, as the 
still cooled, would gradually condense, and thus induce an in- 
current of air, either through the vapour pipe in connection with 
the condensing worm, or through the emptying cock, or by both. 
The air flowing into the still would become diffused through the 
remaining vapour forming a compound, which would explode on 
the approach of a flame to it with more or less violence,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers 

LEIPSIC.—A. 

NEW YORK.—Tas Wi.timer and Rocrrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS, 


*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ya ype by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 
o,¢ ty Yoo undertake to return drawings or manuscripts; we 
musi efore request correspondents to ies. 
*," All letters intended for insertion in THE txourens, or con- 


9 9 must be yp by the name and address 
of the , not necessarily for publication, but as a proof of 
good faith. No will of anonymous 


B.—I/ B effects an improvement in an article patented by A he may have a 
patent for it, if the improvement possess inventive merit and be new and 
useful. But B will not be able to use his invention during the existence of 
A's patent if A's invention forms part of the improved article. 

R. W. D.— Consult Sugar Growing and Refining,” &c., by G. W. Lock, G. 

. Wigner, and R, H. Harland, published by Spon. See also Spon's 
“ Dictionary of Bngineering,” the ‘ Proceedings” of the Institution of 
Civil Engineers, and the Institution of Mechanical Engineers. Any 
good library will have these. 


BOTTLE - MAKING MACHINERY. 
(To the Editor of The Bngineer.) 
Sim,—Will any of your correspondents kindly favour us with the 
Borties. 


THE STEAMSHIP MONA'S ISLE. 
(To the Bditor of The Engineer.) 

§S1r,—Would any of = readers who know anything about the above 
steamer, ig to the Isle of Man Steamship Company, give me par- 
ticulars about und speed om trial; aloo her fastest passage? 

Dublin, July 29th. J. G. B. 


If credit occur, an extra charge of two shillings and sixpence per annum 
Cloth cases for binding Tux Encinerr Volume, price 2s. 6d. each. 
A complete set of Tux Enoineer can be had on application. 
Foreign Subscriptions for Thin Pa, Copies will, until further notice, 
received at the rates given po tpt Subscribers i ~ 
at the sshed rates will receive Toe ‘weekly and post-free. 


Remittance Post: order. — A’ um, Brazil, 


uiana, Canada, Cape of Ho; Denmark, 
France, Germany, Gibraltar, Italy, Malta, Natal’ } Netherlands, 
ew Brunswick, Newfoundland, New South Wales, New Zealan: 
] Roumania, Switzerland. 


Portugal, , Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, pan, 
India, 23 £1 168. China, Ja: 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
m, Ja 

Mauritius, Sandwich isles, £358.” 


*,* The charge for Advertisements of four lines and under is three shillings ; 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch, All 
trom Gs country be @ post-office 

in payment. Alternate advertisements will be inserted with all 
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THE ELECTRIC LIGHTING PROVISIONAL ORDERS, 


ty in all such questions. selegraphy and telephony 
never had to encounter one tithe of the opposition that 
has been brought to bear against the electric light. We 
ought to have learned from past history of p in 
the practical application of science, to see that the first 
indication of real p has in this case been satisfac- 


hand because risk 
be guaranteed. This Bae ery is unsound, for no 
guaran’ against fai i 


wong may be fixed at a fairly high rate—in the assurance 
t it is the interest of any company to sell as cheaply as 
possible—and this is doubly assured when, as in the case 
of the electric light, it has a rival in possession of the 
field. The new light must be shown to be far more 
pvantageous than the old before it can take its place, 


The supporters of electric lighting, we should imagine, 
look 29 to its indirect Mee es than to its cost 
for its introduction. Still, in the question of cost, 
there ought to be a rule that prices should 
be diminished pro rata to dividends paid. We will not 
venture to prophecy, but the indications tend strongly in 
the direction that if the Provisional Orders can be delayed 
over this session, they may have to wait an indefinite period 
before becoming law. Although some are passed by the 
Committee, they have yet to be confirmed. Briefly 
we may summarise the present ition. An Electric 
Lighting Act has been passed, Provisional Orders have 
been applied for, and, if granted, promise of trial on a large 

eis guaranteed. The Orders are opposed from the stand- 
ee of imperfection, cost, and monopoly. The two 
ormer we have noticed; the latter is a bugbear, intro- 
duced more directly by competing companies. Thus one 
company makes plans, and applies for Provisional Orders 
to light a given district; another company, new or old, 
determines to claim a part or the whole of this district, 
and then comes the rivalry. We do not think this 
ogee should for a moment be considered. If it is, 

e Orders may never be granted, for at the last moment 
a new company may ne into existence, and oppose the 
older companies. ere are some things which must 
necessarily partake of the nature of monopolies, such, for 
example, as gas lighting in small towns, telephony in small 
towns, &c, We can understand two or three gas companies 
or electric light companies in such cities as London, but 
even here they restrict their work to special districts, and 
are practically monopolies in their districts. It is there- 
fore the duty of all interested in the p of the world 
to find arguments in support of rather than in opposition 
to all suggested improvements. The greatest danger is not 
in the support of a project that is theoretically sound, but 
in its opposition. 

Thus far we have only looked at this question from the 
standpoint of those who wish to see progress made in this 
matter, but it will be well to briefly discuss the arguments 
laid before the Select Committee by the opponents to the 
_ Orders under their consideration. The Westminster 

of Works prefer to let well alone. ‘The lighting by 
means of gas is fairly satisfactory; then why interfere 
with it? and so far this policy has been successful, and 
that part of the Swan Order dealing with this district 
under this authority is to be left out.. The question of the 
maximum price per unit to be charged under these Orders 
was well discussed, and in the case of the Edison Order 
was reduced from 9d. to 8d., the latter price being also the 
maximum of the Swan Orders, Multiplying the price per 
unit by ten, we get about the equivalent cost of per 


&% | 1000 cubic feet Thus, the maximum price to be charged 


is equivalent to gas at 6s. 8d. The Telegraph Construction 
and Maintenance Company say this is too high, and would 
undertake to produce at a maximum of 6d.; that is equiva- 


d, | lent to gas at 5s. The companies argue that this maximum 


is obtained only as a precautionary measure, and there is 
no intention of charging anything like the maximum. 
The tendency in such cases, however, is to charge 
as high as one can. <A good deal of evidence was 
given upon questions which only experience can deter- 
mine. Thus, Mr. Gordon maintained on the one 
hand that by using his alternate current machines 
a great saving would be effected in wages, while, on the 
other hand, it was pointed out that the use of such 
machines would increase the cost of the mains, a cost 
which forms one of the principal items of expenditure. 
Now, although arguments as to cost, experience, &c., 
may have been put forward, they have not really consti- 
tuted the groundwork to the opposition of these Orders. 
Let us put the matter plainly, perhaps bluntly. A uy 0 
to be a company in a position to apply early for an Order, 
and chooses the very ,best district that can be selected. 
B happens to be in such a — that an early Order 
cannot be applied for, yet before A can get the Order B is 
in a position to apply. Of course B wants to get into the 
best district, and opposes A’s ——> lf the Order 
can be postponed the clauses are in B’s favour, for he affirms 
his ability to do the work cheaper than A, yet he knows 
that if A obtains the Order and does the work satis- 
factorily the result will be practically a monopoly, and 
there will be no chance of B doing business in the dis- 
trict. The questions of cost, of improvements, of systems. 
will be solved by experience, but there must be a begin- 
ning. Shall we wait till every one is satisfied—if such a 
thing is possible—or shall an attempt be made to test the 
value of the new system of lighting upon a fairly practical 
scale? There isa good deal of truth in the arguments 
against the granting of Orders; but the desirability of 
action seems to outweigh all that can be put forward 
against them. One objection must, however, be borne in 
mind—it is that most Orders describe two areas, a com- 
tively small one A, and a larger encircling one B. 
he pao is, of course, the choice position, and is to be 
lighted at once; the larger may or may not be lighted, 
according to the results obtained from A. Thus, if the 
proceeds from A are only barely satisfactory, there will be 
no energy thrown into the extension of the lighting, and 
B being the poorer district may be thrown over altogether, 
although the householders would like to have the light. 
Altogether, we think the Committee has taken the wisest 
course in passing the Orders, and thus giving facilities for 
a systematic trial of the light. 


THE INVENTOR OF GAS LIGHTING. 

Awonast the public benefactors whose services have 
received scant recognition, we must assuredly reckon 
William Murdock, the introducer of gas-lighting. The 
was proposed . James M’Gilchrist, of the Corpora- 
tion in his address at the annual 
meeting of the North British Association of Gas Managers 
at Edinburgh in the autumn of the year 1881, but so far 
as we are aware no definite steps were taken to carry out 
the suggestion. The question has been revived during the 
last few days in the columns of the Standard by Mr. M. 


Magfie, who js not to be identified with the well-known 


opponent of patents. It appears that the house at Hands- 
worth, near Birmingham, in which Murdock lived for so 
many years, and where he died, is threatened with destruc- 
tion by the builders of “ desirable villa residences,” and 
Mr. Macfie pro} that the house and a portion of the 
unds should be purchased for the formation of an 
nternational Gas Museum. The project does not present 
itself to our minds as very feasible, and the house is situ- 
ated in a remote suburb, a considerable distance from the 
centre of the town of Birmingham. On purely anti- 
quarian grounds it is a matter for regret that interesting 
landmarks should be obliterated, but we fear that it is 
inevitable. Soho disappeared long ago, in part, at least, 
though the foundry still remains. 

A brisk correspondence and a leading article followed 
the publication of Mr. Mactie’s letter, which was. also 
je by the Birmingham Daily Post, in the course of 
which the depths of public ignorance as re Mardock’s 
work were revealed in a remarkable way. <At the very 
outset there arose a controversy as to the mode of spelling 
his name, some persons insisting upon calling him “ Mur- 
doch,” the leader-writer who followed this spelling even 
going a step further, and calling him Robert, whereas his 
Christian name was William. Here he was misled by the 
Encyclopedia Britannica, a work which is generally to be 
relied upon where the honour of Scotchmen is in question. 
In spite of the fact that the name is more often spelt with 
a final “h” than with a “k,” there is no manner of doubt 
that the latter is correct. The inventor wrote himself 
“ Murdock ” in all the patents which he took out, and it is 
so on the tablet in Handsworth Church, where he is buried. 
Mr. Buckle, who knew him well, calls him Murdock 
in the memoir which he contributed to the “ Proceed- 
ings of the Institution of Mechanical Engineers” in 
1850, and lastly, his name a in the same form 
in the “ Lives of Boulton and Watt.” Judging from the 
tone of some of the Scotch correspondents, it would appear 
to be something approaching an outrage to spell the name 
with anything but an “h,” that being the traditional form 
in Scotland, the “k” having been substituted in deference 
to the English pronunciation. One member of the “clan” 
or “sept,” or whatever it is called, went so far as to quote a 
passage from Dr. Smiles’s book, deliberately altering the 
spelling to suit his own views. But then this gentle- 
man—a Mr. Robert H. Murdoch—thinks that Boulton 
and Watt’s manufactory was in London—probably in the 
neighbourhood of “Soho” Square. 

Our knowledge of Murdock’s contributions to gas-lighting 
is almost entirely derived from his paper read before the 
Royal Society on the 25th of February, 1808—but probably 
written in the previous year—and published in the 
“ Philosophical Transactions,” vol. 98, p. 124. It was about 
the year 1792, when residing at ruth as Boulton 
and Watt’s representative, that Murdock first commenced 
his experiments “ upon the quantities and qualities of the 
gases produced by distillation from different mineral and 
vegetable substances.” They were so far successful that he 
was able to light hia house at Redruth, and Mr. Francis 
Trevethick, writing in 1872, says “ those still live who saw 
the gas pipes conveying from the retort in the little 
yard to near the ceiling of the room just over the table; a 
hole for the pipe was made in the window frame.” 
His apparatus “consisted of an iron retort, with tinned 
copper, and iron tubes, through which the was 
conducted to a considerable distance; and there, as 
well as at intermediate points, was burned through aper- 
tures of varied forms and dimensions. The experiments 
were made upon coal of different qualities, which I pro- 
cured from distant parts of the kingdom, for the purpose 
of ascertaining which would give the most economical 
results. The gas was also washed with water, and other 
means were employed to purify it. In the year 1798 I 
removed from Cornwall to Messrs. Boulton, Watt, and 
Co.’s works for the manufactory of steam engines at the 
Soho Foundry, and there I constructed an apparatus upon 
a larger scale, which during many successive nights was 
applied to the lighting of their principal building, and 
various new methods were practised of washing and 
purifying the gas. These experiments were continued 
with some interruptions until the Peace of 1802, when a 
public display of this light was made by me in the 
illumination of Mr. Boulton’s manufactory at Soho upon 
that occasion. Since that period I have, under the 
sanction of Messrs, Boulton, Watt, and Co., extended the 
apparatus at Soho Foundry, so as to give light to all the 
principal shops, where it is in regular use, to the exclusion 
of other artificial lights.” The paper also contains details 
of the lighting of Messrs. Phillips and Lee’s cotton mill at 
Manchester, to describe which was in fact the main object 
of the memoir. The work was commenced in 1805 with 
two rooms of the mill, the counting-houses, and Mr. Lee’s 
residence, from which it was by degrees extended through 
the whole manufactory. Eventually 271 d burners 
and 633 “ cockspurs” were fixed, “several miles” of piping 
being required for supplying the gas. The apparatus for 
making the gas is not described except in very general 
terms, It ap from evidence given by James Waitt, 
jun., before a Parliamentary Committee, that Boulton and 

att had expended between four and five thousand 
pounds in experiments before commencing to man 
gas-making plant. 

Although we give to Murdock the sole credit for the 
practical introduction of gas-lighting, it may perhaps be as 
well to point out that the inflammable nature of the gas 
—— during the destructive distillation of coal had 
ong been known. It is hardly necessary to particularise 
the experiments which had been made before his time, 
as they are to be found in nearly all the histories of the 
subject. We must, however, refer to those of a Mr. Diller, 
who about the year 1784 went about the country exhibiting 
what he called his ‘‘ Philosophical Fireworks,” which were 
said to be produced by the combustion of jets of coal gas, 
though upon whose authority this explanation rests we 
know not, The date just given is taken from Matthews’s 
valuable “ Historical Sketch of — but as we 
like to be precise, we quote from an advertisement in the 
Birmingham Gazette of the 25th of May, 1789, which is 
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Tue Parliamentary work in connection with electric 
lighting drags its slow length along, till but recently giving 
a sign as to when a definite settlement might be reached. , 
Theoretically, every one agrees that no hindrance should ; 
be made to progress in a matter which so deeply affects 
the public interest ; but whilst there is this agreement in 
the abstract, there is much disagreement as to the right : 
or best mode of progress, and this, if not actually in oppo- : 
sition to progress, is at least equally obstructive to it. 
The argumentum ad hominem is really a power in the 
world’s affairs, No one is sufficiently unselfish to 
accept the mere word of another in matters concerning 
- and it is this fact that introduces a 7 
y e. e light is admitted even by its 
to be better than any other artificial light. Its intro- 
| duction upon a large scale is o on_the_ one 
uction 18 Op on the other han use 0} : 
; the cost. Now, in enllty, cost enters to a very small 
| . extent into the question. In the case of the electric light . 
there is opposition because of cost between competing 
firms. It is undoubtedly in the interest of the public 
that a minimum : should not be fixed. The maximum 
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given in Mr. Langford’s “Century of Birmingham Life,” 
vol. 1 399. “At the New-street Theatre, on Friday 
next, the 29th of May inst., will be displayed the grand 
exhibition of the newly-invented philosophical fireworks— 
produced from inflammable air—being the invention of 
the late ingenious Mr. Diller, and performed by Mr. Pitt, 
and Mr. Adams—pupils of the late Mr. Diller—who 
ee gs so much of the public’s patronage during its 
exhibition at the Lyceum, London, which comprise the 
following pieces:—A fixed flower, a sun turning round, 
varying in figure ; a star, varying; a triangle, a dragon 
pursuing a serpent, a star of knighthood, a flame proper 
Sor lighthouses, to the splendour and brilliancy of which the 
rays of one hundred patent lamps collected in the same focus 
would be much inferior ; a central piece that undergoes 120 
changes of figure,and produces several thousand flames, &c,” 
We have ventured to italicise the above passage for the spe- 
cial benefit of the Elder Brethren of the Trinity House. In 
the Gazette of the 1st of June there is an extremely lauda- 
tory notice, stating that “the beauty and vividness of the 
various colours of fire could not be exceeded. The variety 
of forms which the works assumed and represented 
astonished every beholder, and raised the highest ideas of 
the mechanical and philosophical talents of that man who 
invented the complex machinery which produces such 
delightful effects.” Making every allowance for the 
reporter's exaggeration, there remains enough to prove 
that the exhibition was of a remarkable character. 

Statements have also been made in the “ Encyclopzdia 
Britannica” and other works that the Earl of Dundonald, 
during his experiments for producing tar by the distilla- 
tion of coal, lit up Culross Abbey with gas about the year 
1787. At first sight this looks like an anticipation 
of Maurdock’s work, but on investigation it ap 
that no pipes were used. This was made clear “ a 
Mr. Hart, who carefully examined the Abbey when 
it was unroofed and in a state of ruin. By dint of 
questioning the old people abou the place, he ascertained 
that the workmen were in the habit of kindling the gas 
as it issued from the tar-ovens for the purpose of light- 
ing them when at work in the night. The Earl of 
Dundonald occasionally burned gas in the Abbey as a 
curiosity, especially when he had company. A vessel some- 
thing like a large tea-urn was filled with gas at the ovens 
and carried into the house, the gas being allowed to flow 
out of a jet attached for the purpose. This is stated to 
have been about “ ten or twelve years prior to Mr. Murdock’s 
discoveries.” The foregoing is taken from a discussion at 
the Glasgow Philosophical Society, following the reading 
of a paper “On Gas-lighting” by Dr. Thomas Thomson. 
Mr. Hart’s statement is reported in the Mechanics’ Maga- 
zine for June 15th, 1844. 

It will not be necessary to allude to Winsor’s labours, 
because they are confessedly of later date than those of 

- Murdock. He was not an inventor in the highest sense of 
the word, and some of his patentsshow that he was either 
profoundly ignorant of the properties of coal gas, or he 
was a quack. A pe:son who professed to render coal gas 
“fit for human respiration when diluted with atmospheric 
air” is not entitled to the least respect as a man 
of science. He did good service, however, by drawing 
attention to the advantages of the new source of 
light by public lectures and demonstrations, but his pre- 
tentious circulars and his extravagant promises of fabulous 
dividends probably retarded the formation of the company 
which he so ardently promoted during many years. He 
began his lectures at the Lyceum Theatre, about 1803, and 
his first patent is dated 1804. The French accuse him of 
having got his ideas from Lebon, whose work we shall 
presently allude to. There is probably some truth in this, 
as the retort described in his patent of 1809 is on the very 
same principle as Lebon’s, the source of heat being in the 
centre of the matters to be carbonised. Indeed, Winsor 
himself confesses that he offered Lebon 100 louis d’or for 
a model of his stove, but in vain. He seems to have 
occupied the same position with regard to gas-lighting as 
a persons at the present day do with regard to electric 

ighting. 

It is almost needless to say that the French are not dis- 
posed to admit Murdock’s claims, one well-known writer 
on popular science, M. Edouard Fournier, refusing in his 
work, Le Viewx-Neuf, to know anything about him until 
1810. The case of Philippe Lebon, the French candidate, 
has been absurdly exaggerated on the one hand and un- 
fairly depreciated on the other, mainly because neither 

y would take the trouble to read the specification of 

is patent, which bears date September 28th, 1799. The 
title is, “New methods of employing combustibles more 
usefully, either for heat, light, or for collecting the various 
products.” It is quite evident that the production of gas 
for illumination was not the leading idea present in the 
inventor's mind. We should be the last to attempt to 
weaken an inventor's claim because the official index- 
makers failed to apprehend the real nature of his inven- 
tion ; but it is not a little singular that Lebon’s patent 
nowhere appears in the indexes under the head of “ gas” 
or “lighting,” but only under “thermo-lamp.” One of 
these indexes was published as recently as 1843. The 
patent is, in fact, for a retort furnace in which the usual 
arrangement is reversed, the fuel being burnt insi!e the 
retort, the matters to be carbonised surrounding it on all 
sides. The principle may be roughly illustrated by suppcs- 
ing a red-hot poker to be thrust into the centre of a mass of 
coal. A pipe is provided for carrying off the products of 
distillation, but there is not a single word about using the 
gases evolved for illuminating purposes, No particular 
fuel is mentioned, but a foot-note says that “wood, coal, 
oils, roots, grease, and other combustible matters,” may be 
employed. A certificate of addition was granted on 
April 25th, 1801, when the inventor’s ideas appear to have 
become a little more definite. The main feature of the 
addition consists, however, of a gas engine, which is worth 
attention, but not in connection with our present subject. 
A ventilating gas lamp, in which the products of com- 
bustion are carried off by a special pipe, is also described. 
Wood is throughout spoken of as the material to be used 
for producing the gas, which may be purified by passing it 


through liquids. A special arrangement for exposing a 
large to the liquid is described. The 
is exceedingly vague on the points where it ought to have 
been most Tixtinet On the whole it totally fails to support 
LeWon’s claims to priority as regards Murdock. Lebon 
used gas for lighting his house and gardens in November, 
1801, and perhaps a little earlier. 

We would gladly have touched upon some of the details 
connected with gas illumination, including the early difti- 
culties with regard to pipes, burners, and fittings. This is 
a branch of the subject which has never, so far as we are 
aware, been adequately dealt with. Our object, however, 
was to show that to William Murdock, and to him alone, 
belongs the credit of making gas lighting a practical reality. 
His pressing occupations at Soho compelled him to abandon 
his offspring while in its infancy; but it fell into good 
hands and grew apace. It does not come within the scope 
of this article to speak of its numerous foster-fathers, 
many of whom were exceedingly able men; we have simply 
endeavoured to establish its paternity. 


EXPLOSION OF A COMPRESSED AIR RECEIVER, 


A REPORT on a somewhat remarkable explosion has been made 
to the Board of Trade by Mr. T. J. Richards, one of the engineer 
surveyors to the Board. It relates to the explosion of an air 
receiver at the Ryhope Colliery, Sunderland, on the 1st March 
last. From the report it appears that the exploded receiver was 
used as a reservoir for compressed air, which was conveyed to 
the workings of the colliery for the purpose of working the 
machinery employed in hauling coal. The air was compressed 
and discharged into the receiver by means of two steam engines, 
the air-compressing cylinders being 33in. diameter, the stroke of 
the pistons 5ft., and the number of strokes per minute about 
twenty-eight. The temperature of the compressing cylinders 
was reduced by a stream of cold water which passed through 
chambers surrounding them. The air receiver—originally, it 
seems, an externally-fired boiler—was cylindrical, with hemi- 
spherical ends; it was 5ft. 10in. diameter, and about 29it. long. 
It was made of gin. wrought iron plates, and all joints were 
single lap rivetted, the rivets, which were about }3in. diameter, 
being spaced about 2in. apart. The plates are not materially 
reduced from their original thickness. It had two safety valves 
4in. diameter, which were loaded by levers and weights to 60 lb. 
per square inch; and besides these safety valves, there were 
several others loaded to about the same pressure on smaller air 
receivers in the pit. The means for preventing over-pressure 
thus appear to have been quite sufficient. In his report, Mr. 
Richards says the explosion was caused by the bursting of the 
external shell of the air receiver, the rupture beginning at an 
unstrengthened manhole; but from what he says afterwards 
this would seem to be rather an effect than a cause. The explo- 
sion had evidently been very violent, for besides causing the 
destruction of the air receiver, considerable damage was done to 
the engine-house and other objects in the vicinity. The explo- 
sive force also extended down the 10in. wrought iron pipe which 
conveyed the compressed air to the underground workings. 
About 2$ft. in length of one of these pipes, which was about 
240 fathoms down the shaft, was blown almost entirely flat; 
another pipe had a large piece blown out, while one other burst 
at the weld, and a considerable amount of damage was done to 
cage guides and ventilating brattice. Mr. Richards calculates 
the bursting pressure of the receiver at about 200 1b. per square 
inch, which is certainly weil within the mark. It therefore 
seems clear that the explosion of the receiver and pipes was not 
caused alone by the air compressed by the engines, which was at 
60lb. It is, therefore, necessary to look for another cause of the 
explosion. Mr. Routledge, the manager of the works, and 
several other witnesses, gave evidence that directly after the 
explosion they saw flames from the exploded receiver extending 
about 30ft. or 40ft. high. This continued for about half an hour, 
until they were extinguished by water. The flames brought the 
plates to a red heat, and were attributed to the burning of a 
sediment at the bottom of the receiver, which consisted of 
coal-dust drawn in with the air, together with portions of the 
lubricant carried by the air from the compressing cylinders. 
Until within rather more than twelve months before the explo- 
sion the air-compressing cylinders were lubricated by a mixture 
of animal oil, soft soap, and water, but whilst using this con- 
siderable difficulty was experienced owing to the pipes between 
the compressing cylinders and air receiver becoming choked. 
In consequence of this the use of a mixture of a mineral 
oil and soft soap was adopted, and water for lubricating the air- 
compressing cylinders. This was tried for a time, and as the 
difficulty previously experienced respecting the stoppage of the 
pipes was not found to occur, its use was continued. A new 
receiver was set up, and when Mr, Richards saw this at work the 
pressure of air was about 43 lb. per square inch, and the tem- 
perature of the receiver was about 190 deg. Fah., the increase in 
the air temperature of about 145 deg. being due to its compres- 
sion. The discharge pipes from the compressing cylinders were 
at the time immersed in a tank of cold water for the purpose of 
experiment. This, he very reasonably thinks, caused a marked 
reduction of temperature in the receiver, so that with the air ata 
pressure of 60 lb. and without the pipes immersed in cold water 
tanks, the temperature of the receiver would without doubt be 
considerably higher than 195 deg. Now then comes the sugges- 
tion as to the curious cause of the explosion. Considering the 
low flashing point of many of the mineral oils, Mr. Richards 
thinks it most probable that the flashing point of the oil used for 
lubricating the compressing cylinders was less than the tempera- 
ture of the air-compressing cylinders and receiver, so that the 
receiver would, after the lubrication of the former, be charged with 
vapour of the oil, and this when mixed with air in the necessary 
proportions only requires a flame to ignite it to cause an explo- 
sion. This seems so far to go on four wheels, but it is 
difficult to decide how ignition of the mixture could take 
place, for it appears evident that ignition of the inflammable 
vapour could only take place from inside the receiver. The con- 
clusion is therefore arrived at that the ignition of the vapour was 
caused by flame arising from the spontaneous combustion of 
cotton waste or other similar substance inside, and hence the 
explosion. Mr. Richards, however, made some experiments with 
some mineral oil said to be some of that used, but found that it 
did not give off inflammable vapour at 208 deg., above which 
temperature his apparatus would not enable him to test it. It 
is a pity that the report was made before the flashing point of the 
oil was found, but it is not impossible that the ignition might take 
place owing to spontaneous combustion of such material as is 
supposed may have been in the receiver, but although such com- 
bustion has been known to take place under much less favourable 
circumstances, it is not clear that the oil vapour was produced 
at the temperature mentioned. Assuming the combustion, how- 
ever, a higher temperature for the oily mass in the receiver is a 
necessary result, and the flashing point may conceivably have 


been reached, but Mr. Richards is driven to the conclusion that 
the temperature of the compression cylinders and receiver was at 
times considerably in excess of 208 deg. Assuming the com- 
pression to take place adiabatically and to be fourfold, 

> = 4, then the rise in temperature, the initial temperature 
being 50, will be ((461 + 50) x 1-495) — 461 = 302 deg., so 
that it is easily seen that unless a considerable quantity of cool- 
ing water was used, the rise in temperature in the receiver sup- 
plied by two cylinders as above-mentioned, might be high 
enough to cause the ignition of combustible material. The case 
is a curious one, and has several points of interest. 


or 


LONDON WATER CHARGES, 

Tur Home Secretary received an influential deputation on 
Tuesday, whose mission was to make representations upon the 
increased charges made by the water companies. Mr. W. H. 
Smith introduced the deputation, and Mr. Farrer spoke for it. 
Sir W. Harcourt said that Londoners should be ashamed of 
having to go to the Government and say they were powerless on 
a subject of the highest importance, and one which would be 
settled by any little town of a few thousand of inhabitants for 
itself. But, he said, London has no government, and until it 
has, Londoners cannot expect to be as free from misgovernment 
and oppressive demands as hundreds of smaller towns which 
take care of themselves, and do not go crying to the Government 
that they are powerless against their water companies. These 
are not exactly his words, but their meaning. In reply to some 
rather radical proposals on the part of Mr. Farrer, he said :— 
“ Whatever may be the disputed doctrine of rights with refer- 
ence to another great commercial enterprise, nobody has ever 
pretended that there was a monopoly for water companies, and 
it makes all the difference in the world for London that when 
dealing with the water companies Parliament can deal with them, 
as was pointed out in the report, in the same manner in which 
it dealt with the gas companies. Parliament said, ‘If you do 
not consent to reduce your rates, and to make reasonable charges, 
then we will give authority to other people to supply the article.’ 
That was the alternative pointed out in the report of the Com- 
mittee of 1880, and that is really the only method of dealing 
with this matter. If you have to deal with companies who can 
make their own price, you may be certain they will always 
demand a price which the community will not willingly pay ; 
but if you can go to the water companies and say, ‘Unless you 

at a reasonable rate we will have a competing water 
supply against you,’ then there may be some hope for London 
in the matter. How is that to be done? It can only be done 
by London itself. It is totally impossible that the Government 
can attempt the municipal administration of London, and it 
ought not to attempt this, for it would be putting London on a 
wrong footing; it would be putting it, in the scale of societies 
and communities, below the smallest and most insignificant town 
in the kingdom. You know well, gentlemen, what my views on 
that subject are. What I desire is to see London put in a posi- 
tion to help itself. If it had been put in that position years ago 
it would not have been in the scrape it is now in this matter, and 
that is the only answer I can make to Mr. Farrer and to this 
deputation, which I am very glad to see. Do not suppose I do 
not recognise fully evils under which I suffer as well as you. 
But I see only one remedy—in constituting London into a body 
able to take care of itself. When it is once so constituted, you 
may depend it will be the most powerful body ever constituted, 
and one well able to take care of its own interests, and will pro- 
ceed to do so, I hope, with due respect to the rights of property, 
and with those arms of self-defence with which competition 
supplies society in other cases, just in the same way as, when you 
have exorbitant rates charged by a railway company, you make a 
rival railway which controls those rates. So in London, if Lon- 
don ever is able to act for itself, you will be able to defend your- 
selves.” This is all very well for Sir W. Harcourt, who is par- 
ticularly interested just now in the question of local government 
in London; but we may ask was it not the duty of Parliament to 
look after the interests of London ratepayers when the water 
companies were applying for their powers / 


THE ST. GOTHARD TUNNEL DISPUTE, 


Tue last report of the directors of the St. Gothard Railway 
gives details with respect to the dispute which has broken out 
between the company and contractors concerning the balance to 
be paid for the construction of the great tunnel. Various 
attempts have been made to settle the quarrel by arbitration 
and without an appeal to law, but entirely without success, 
The company has accordingly entered an action against the 
contractors in the Swiss courts, in which it demands (1) that 
the contractors shall be required to pay or credit the company 
with a sum of 5,584,080f., with interest from October 15th, 
1881, for advances for installation purposes, &c.; (2) that the 
contractors be condemned to pay 2,745,000f. as fines according 
to the contract on account of failure to complete various portions 
of the tunnel within the prescribed time, interest to be reckoned 
at 5 per cent.; (3) that they repay 500,000f. which they have 
had in instalments as loans, interest to be reckoned at 5 per cent, 
from the dates of the various instalments. This makes the total 
sum demanded by the company 8,829,080f, in addition to 
interest, which will bring the amount up to nearly 10,000,000f. 
The contractors, however, on their part, demand no less than 
14,700,000f. from the company. Of this sum, 2,184,000f. are 
set down for extra work in the tunnel, unprovided for in the 
contract; 600,000f. for installation works, and 438,000f. under 
various minor heads, while no less than 11,500,000f. are 
demanded on the ground of delay in furnishing the contractors 
with certain necessary instructions as to the details of the con- 
struction, and further on account of the hostile animus of the 
chief engineer, Herr Hellwag, and his assistants. The loss on 
these two heads is reckoned by the contractors at 10 per cent. 
of the entire cost; they further reckon 2 }er cent. for loss 
during the financial crisis of the company, and 8 per cent. for 
unforeseen difficulties, such as extra pressure, excessive heat, &c., 
which they had to encounter in constructing the tunnel. Much — 
interest is felt in engineering circles on the Continent as to the 
issue of this lawsuit. Curiosity is icularly excited as to 
how the Swiss courts will deal with some of the contractors’ 
demands for compensation, especially those under the heads of 
the hostile animus of the engineers, and the unforeseen difficul- 
ties in the construction of the tunnel. 
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Samur. Suites, LL.D., Author of “ Lives of the Engineers.” 
London : John Murray. 1883. 
[ConciupiIne 
Tue main interest of the book centres in the account of 
the invention of the steam hammer, which we may now 
hope is given correctly. In the memoir of Mr, Nasmyth, 
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contained in “ Industrial Biography,” Dr. Smiles made 
several mistakes as to date, although he enjoyed the advan- 
tage of Mr. Nasmyth’s assistance. In the whole range of 
history there is not a more striking instance of rapidity 
of invention than that furnished by the genesis of the 
steam hammer. To borrow asimile suggested by the subject, 
it was forged at a single heat. On the 24th of November, 
1839, Mr. Nasmyth received a letter from Mr. Humphreys, 
engineer to the Great Britain Steamship Company, 
informing him that not a single firm in the kingdom 
would undertake the forging of the paddle shaft of 
that vessel, and asking whether cast iron might be used 
with safety. The letter set Mr. Nasmyth thinking, 
and after meditating on the defects of the old tilt hammer, 
saw that “the obvious remedy was to contrive some 
method by which a ponderous block of iron should be 
lifted to a sufficient height above the object on which it 
was desired to strike a blow, and then to let the block fall 
down upon the forging, guiding it in its descent by such 
simple means as should give the required precision in the 

reussive action of the falling mass. Following out this 
idea, I got out my ‘Scheme Book’ on the pages of which 
I generally thought out, with tbe aid of pen and pencil, 
such mechanical adaptations as I had conceived in my 
mind, and was thereby enabled to render them visible. 
I then rapidly eeakon: out my steam hammer, having it 
all clearly before me in my mind’s eye. In little more 
than half an hour after receiving Mr. Humphreys’ letter, 
narrating his unlooked for difficulty, I had the whole con- 
trivance, in all its executant details, before me in « page of 
my scheme book, a reduced photograph copy of which I 
append to this description, The date of this first drawing 
was the 24th of November, 1839.” 

The fac-simile sketch fully bears out Mr. Nasmyth’s 
assertion that it “will be found to comprise all the essen- 
tial elements of the invention.” He is fully entitled to 
say, “It is no small gratification to me now, when I look 
over my rude and hasty first sketch, to find that I hit the 
mark so exactly, not only in the general structure, but in 
the details; and that the invention as I then conceived it 
and put it into shape still retains its form and arrange- 
ments intact in the thousands of steam hammers that are 
now doing good service in the mechanical arts throughout 
the civilised world.” Sketches were sent to all the great 
firms, but no one would take the matter up, trade bein 
very much depressed at the time. Mr. Nasmyth did 
not patent the steam hammer at first, as the cost 
of a patent was then little short of £500, and 
his partner’ was unwilling to agree to the with- 
drawal of so large a sum from the business) Now 
comes a very curious episode. Amongst the visitors 
to Patricroft was M. Schneider, of Creusot, who called 
at the works, accompanied by his manager, M. Bour- 
don, Mr. Nasmyth happened to be absent, but they 
were shown over the works by Mr. Gaskell, his partner. 
They were also permitted to turn over the leaves of the 
scheme book, as presenting the “latest novelties.” They 
were greatly impressed with the steam hammer; and M. 
Bourdon took careful sketches of the design, The visitors 
left and the matter was forgotten; but in April, 1842, Mr. 
Nasmyth ae to pay a visit to Creusot, and one of the 
first things he saw was a large forged crank. He imme- 
diately inquired how it had been made, and the reply was, 
“Tt was forged by your steam hammer.” The enterprising 
manager and his chief had made a steam hammer from 
the sketches which they had copied at Patricroft, and Mr. 
Nasmyth had the pleasure or mortification of seeing his 
“own child” brought up and nursed by foreigners. Mr. 
Nasmyth must be credited with a remarkable amount of 
good nature, for, instead of being annoyed, as most inventors 
would, he proceeded to explain to M. Bourdon that 
certain details were faulty, he having failed to copy 
correctly the sketches in the scheme book at Patri- 
croft. All must admire, but few can hope to imitate 
such unselfishness, The effect upon Schneider 
seems to have been to harden his heart against 
the too-confiding inventor, and when he was under ex- 
amination before a committee of the House of Commons 
on the patent law in 1867 he had the amazing audacity to 
say that the steam hammer was invented at Creusot. Mr. 
Nasmyth was fairly roused, and if ever he was angry in 
his life he was then. He requested permission to come 
before the committee for the purpose of giving a flat 
denial to M. Schneider’s “evidence.” But he was never 
a self-assertive man, and he does not notice in his book 
the incident we have just related. Weare proud of Mr. 
Nasmyth and his steam hammer, and we would not allow 
his originality to be called in question, As a matter of 
simple history, however, and asa tribute to the memory 
of a very great man, we would suggest that in the next 
edition of the “ Autobiography” there be added a foot- 
note saying that the idea of a direct-acting steam hammer 
had occurred to James Watt many years previously, and 
that it is mentioned in his patent of 1784. An ingenious 
West country millwright, one William Deverell—of whom 
we would fain know more—had also worked upon the idea, 
and in 1806 a patent was granted to him “for giving 
motion to hammers, stampers, knives, shears, and other 
things, without wheel, pinion, or rotative motion.” If the 
American examiners had followed their own precedents as 
to what constituted an “anticipation,” Mr. Nasmyth 
would never have obtained a patent in the United States, 
We should add that immediately on his return to England 
steps were taken to secure a patent in this country. It 
bears date June, 1842, As might have been expected the 
British Government were amongst the last to adopt it, so 
great is the density of the official mind. 

The Appendix contains a chronological list of Mr. 
Nasmyth’s mechanical inventions and technical contri- 
vances, which might with advantage be a little fuller, and 
include exact references to his various contributions to 
scientific periodicals and the transactions of the learned 
societies. There is no mention of an article on cutting 
tools which he contributed to Weale’s edition of 
“ Buchanan on Millwork,” and he has on several occasions 
given valuable evidence before Parliamentary Committees, 
which was duly printed in the reports, We were unaware 


until now that he was the first to t the use of a 
submerged chain for geopelling ferry ts, which has 
come into use during the last fifteen years or so, on some 
of the German rivers for driving tug boats. The mode of 
transmitting rotary motion by a flexible shaft, formed of a 
coiled spiral wire or rod of steel, is also due to him. It has 
been re-invented over and over again since he devised it 
in 1829. He is also entitled to the credit of having sug- 

ted the use of chilled iron shot, and the Mont Cenis 

ring machinery was in due to him. When at 
Maudslay’s he invented the nut-cutting machine now in 
everyday use, 

The editor's share of the work has been performed in a 
very imperfect and unsatisfactory manner. The book 
abounds with blunders, one of which, repeated over and 
over again, being particularly annoying. eallude to the 
mis-spelling of the name “ Maudslay,” which is persistently 
written “ Maudsley.” Mr. Smiles knows better, as the 
name is correctly printed in “Industrial Biography.” 
Another provoking error is that by which the well-known 
artist Reinagle is spoken of as “ Renegal” (p. 26), a species 
of phonetic spelling for which the world is not yet ready. 
Again, anybody who has been in a fitting shop ought to 
know that Stubs, the Warrington file-maker, spells his 
name with one “b,” and not two (p. 214). The name of 
Hawks is better known in Newcastle than “Hawkes” 
(pp. 244, 250). Mr. Francis Humphreys, the engineer 
of the Great Britain steamship, did not call himself 
“ Humphries” (pp. 238, 239); Baron Briinnow—not 
Brunow (p. 293)—was the name of the Russian Ambassador 
here about thirty years ago, and Sidney Herbert (once 
called “Sydney ”) did not subsequently become “ Earl of 
Pembroke” (p. 270), but Lord Herbert, of Lea. At p, 306, 
the editor makes the author say that he “took ship 
for England by the- Batavian steamer,” but he 
probably wrote “the Batavier steamer.” The great 
trade society is not “the Amalgamated Society of 
Mechanical Engineers” (p. 310), but “ Amalgamated 
Society of Engineers.” The Mr. Joseph “ Lese” men- 
tioned at p. 316, should be “Lees” ; Clarkson Stanfield, 
the celebrated artist is not Stansfield (p. 42); Dickens’s 
“Brothers Cheeryble” did not call themselves “‘ Cherryble” 
(p. 185); Mr. Applegath, who did so much for the print- 
ing machine, was not “ Applegarth” (p. 196) ; the Battle 
of Hastings was fought in “ 1066,” not “1060”; the well 
known patent barrister is “T,.” not “J.” Aston (p. 438) ; 
und James Rendel, C.E., did not spell his name with two 
“IPs” (p, 402). At p. 126 the sun is described as coming 
“ dancing up the East,” but Milton has it “dancing from 
the East.” Nor is Byron improved when his line—“ She 
walked the waters like a thing of life,” is converted into— 
“She trod the waters, &.” (p. 29), It is twice stated 
within a few (pp. 277, 282) that the steam pile- 
driver was sal a driving the piles in the barrage of the 
Nile at Cairo, and in one place it is called an “ embarrage,” 
a word which is unfamiliar to us, There is no “ Norman” 
work about the Church of St. Bartholomew the Less, 
Smithfield, though Mr. Nasmyth professes to have 
admired it (p. 154); and we greatly doubt the existence of 
architecture of that period at Kenilworth Castle (p. 169). 
The engine of Miller’s steamboat is not in the Patent-office 
Museum, but in the South Kensington Museum proper. 
Mr. Nasmyth is hasty in blaming the late Mr. Woodcroft 
for having suppressed the fact that the picture of the boat 
in his “ Origin of Steam Navigation” was taken from a 
drawing by Mr. Nasmyth’s father. The name of the artist 
is stated on p. 39 of Mr. Woodcroft’s book. 

This list of errors might have easily been extended, but 
enough has been said to make good our charge of careless- 
ness against Mr. Smiles. We have been particular in 
giving exact references, so that the mistakes may be 
corrected in the next edition. The editor may possibly 
disclaim nsibility for some of them, and may charge 
them upon the author. It is, of course, difficult to fix the 
responsibility, and it must be evident to all who read 
the book carefully that Mr. Nasmyth is rather given to 
enlarge upon topics with which he is unfamiliar. We are 
led, * athe sot to express an opinion that the book would 
be materially improved by a somewhat extensive pruning. 
For instance, it is quite incorrect to say that the works of 
Andrea del Sarto are little known out of Pisa or Florence 
(p. 260), or that the name of Adam Krafft “is little known 
out of Nuremberg” (p. 287). Again, when speaking of 
the remains of the amphitheatre at Nimes, he says 
(p. 256):—* This wonderfully durable stone is of the same 
material as that employed by lithographers. Though mag- 
nesian, it is of a different quality from that employed in 
building our Houses of Parliament. As this was care- 
fully selected, the latter was carelessly unselected. Most 
probably it was the result of a job. It was quarried at 
random,” &c. &c. As to the first sentence, we can assure 
the author that he is — wrong as to the identity of the 
two sorts of stone. urther, the noise that was made 
about the selection of stone for the Houses of Parliament 
ought to have reached even to Patricroft. The selection 
was unfortunate, as everyone knows; but it is unfair to 
say that no attempts were made to find a proper stone. 
The parliamentary papers of the day are evidence to the 
contrary. 

Though not in the least inclined to deny the mechanical 
ability of Manchester and the neighbourhood, we cannot 
admit the correctness of Mr. Nasmyth’s explanation of its 
origin. He says—p. 214—‘ From an early period the 
finest sort of mechanical work has been turned out in that 
part of England. Much of the talent is inherited. It 
descends from father to son, and developes itself from 
generation to generation. I may mention one curious cir- 
cumstance connected with the pedigree of Manchester— 
that much of the mechanical excellence of its workmen 
descends from the Norman smiths and armourers intro- 
duced into the neighbourhood at the Norman Conquest by 
Hugh de Lupus, the chief armourer of William the Con- 
Fn He occupied Halton Castle, and his 


workmen resided in the adjacent villages of Appleton, 
Widnes, Prescot, and Cuerdley. There they produced 
coats of steel mail, armour, and steel and iron weapons, 
under the direct superintendence of their chief, The 


manufacture thus founded continued for many centuries. 
Although the use of armour was discontinued, these 
workers in steel and iron still continued famous. The 
skill that had formerly been employed in forging chain 
armour and war instruments was devoted to more peace- 
ful p The cottage workmen made the best of 
files and steel tools of other kinds. Their talents became 
hereditary, and the manufacture of wire in all its forms is 
almost peculiar to Warrington and the neighbourhood. 
Mr. Stubbs also informed me that most of the workmen’s 
peculiar names for tools and implements were traceable to 
old Norman-French words. He also stated that at Prescot 
a peculiar class of workmen has long been established, 
celebrated for their t skill in clock and watch 
making; and that in his opinion they were the direct 
descendants of a swarm of workmen from Hugo 
de Lupus’s original Norman hive of refined metal 
workers, dating from the time of the Conquest.” We 
believe this to be pure fiction. We will admit for 
argument’s sake that Hugh de Lupus did settle down as 
stated, and it is certain that Warrington has a reputation 
for wire and certain steel tools, and further, Prescot and 
the neighbourhood have long been noted for watch move- 
ments and watchmakers’ tools. But all these trades are of 
comparatively modern origin, and there is no evidence, so 
far as we are aware, that the artisans engaged in them are 
the lineal representatives of the Norman armourers. The 
intermediate links in the chain are altogether wanting, and 
there is no unbroken tradition of skill in metal working in 
South Lancashire. The drawbench undoubtedly came 
from Germany, and the manufacture of wire was first 
commenced in the neighbourhood of London. Whatever 
name Warrington may have for wire of a icular kind, 
it must be remembered that Birmingham has also 
achieved a considerable reputation for that article, and the 
“Birmingham wire gauge” is known all over the world. 
As to the alleged prevalence of Norman-French words, we 
would point out that the Norman smiths must have had 
very few tools, and those of a very rude description. 
Supposing that such words are in use—and we should 
much like to have instances—they are probably due to the 
French refugees, who are known to have settled in some 
parts of Lancashire. 

Amongst other curious slips is that by which the expres- 
sion “The Heart of Midlothian” is applied to the con- 
demned cell in the old Tolbooth, instead of to the Tolbooth 
itself. Although we had a tolerably vivid recollection of 
Scott’s novel, we took the pains to refer to it, before con- 
tradicting an Edinburgh man born and bred, on a point of 
local nomenclature. A paragraph is devoted to a worthy 
Birmingham lathe-maker, one John Drain, but his name 
was “ Drane.” Some of his lathes are still to be found in 
use in Birmingham workshops. 

These defects may be easily remedied in future editions, 
and in no way detract from the abiding interest and value 
of the “ Autobiography.” We have read it from end to 
end with great pleasure, and can cordially recommend 
others todo the same. It sses few charms of style, 
but abounds with touches of dry humour. For instance, 
when at Upsala, Mr. Nasmyth visited the three great 
mounds of earth erected in commemoration of the Scan- 
dinavian deities, Odin, Thor, and Freia. Having finished 
his survey, he says:—“I went down into a cottage near 
the tumuli and drank a bumper of mead to the memory of 
Thor from a very antique wooden vessel. I made an 
especial reverential obeisance to Thor, because I had a 
great respect for him as being the great hammerman, and 
one of our craft—the Scandinavian Vulcan.” He goes to 
see the crater of Vesuvius and “on leaving this horrible 
‘es ~~ I tied the card of the Bridgewater Foundry to a 

it of lava and threw it in as a token of respectful civility 
to Vulcan.” He possesses also a striking way of puttin 
things. Speaking of the absolute necessity of manu 
dexterity and experience, he says:—“The nature and 
properties of the materials must come in through the 
finger ends. Hence I have ro faith in young engineers 
who are addicted to wearing gloves. Gloves, especially 
kid gloves, are perfect non-conductors of technical 
knowledge. This has really more to do with the efficiency 
of young aspirants for engineering fame than most people 
are aware of; yet kid gloves are now considered the genteel 
thing.” The advantages of machine tools over hand labour 
are thus expressed:—“ The machines never got drunk, 
their hands never shook from excess, they were never 
absent from their work, they did not strike for wages, they 
were unfailing in their accuracy and regularity, while pro- 
ducing the most delicate or ponderous portions of 
mechanical structures.” The functions of the imagination 
in invention are stated in these words:—“ It is one of the 
most delightful results of the possession of the constructive 
faculty that one can build up in the mind mechanical 
structures and set them to work in imagination, and observe 
beforehand the various details performing their respective 
functions, as if they were in absolute material form and 
action. Unless this happy faculty exists ab initio in the 
brain of the mechanical engineer he will have a hard and 
par greet time before him. It is the early cultivation 
of the imagination which gives the right flexibility to the 
thinking faculties. Thus business, commerce, and 
mechanics are all the better fora little healthy imagina- 
tion.” We had marked many amusing passages and 
anecdotes for quotation, but must leave readers to discover 
them for themselves. We part company with Mr. Nasmyth’s 
“ Autobiography ” with regret. 


New ORNAMENTAL COLOUR PRINTING Process.—A curious 
process for printing in any number of colours is being intro- 
duced into this country by Mr. G. D. Davis, for whom Messrs. 
Borland, King, and Shaw, of Glasgow, are acting. It consists in 
the use of dry colour powders, which are sprinkled upon the sur- 
faces of the material to be ornamented by automatic machinery, 
the surface being previously varnished on the parts to be treated. 
Any number of colours or tints may be used, and a mottled pattern, 
which is never quite the same on any two pieces, though all bear a 
resemblance, just as do several pieces of ornamental marble, is 
produced, the excess powder being brushed off, and that required 
pressed on. Fabrics, paper, glass, and wood may be equally well 
— oj a very attractive ornamentation, variable indefinitely, 
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THE test of the 80-pounder converted Palliser gun as an 
armour-piercing gun has led to some in ing results. There 


first round fired was one of Captain Palliser’s steel shot with a 
jacket. This penetrated a 6in. compound plate completely, 
2ft. of timber in rear, and entered 3in. into an iron plate behind. 
Captain Palliser is of opinion that the shot struck obliquely, of 
which he considers that there is evidence in—(1) the size of the 
hole in the plate and its character; (2) the point of the shot 
being bent in a peculiar manner; (8) the shot breaking up; (4) 

arrested by the 


A similar jacketted Palliser shot, 
chilled only }in. deep, penetrated 9in. of wrought iron a few 
days previously without ing, and had still considerable 
energy after passing through the plate. The charge of powder 
was ay hee Ib. pebble powder, and velocity 1400ft. In this 
round ribs appear to have opened the plate and let the shot 
through. It is to be regretted that a better chilled shot was not 
fired at the compound 6in. plate, because thus far no light has 
been thrown on the sudden application of these chisel-shaped 
ribs on steel armour. Captain Palliser’s impression is that in 
certain proportions of shot to plate the former will star and rip 
up the latter. The shot from the 80-pounder and the 6in. com- 
pound plate is, he thinks, a proportion to produce the effect he 
anticipates, and it is to be regretted that the opportunity is gone 
for proving it. Two long pointed Palliser shot, that is with the 
same form of head as the ribbed ones, made of excellent stuff at 
the Royal Laboratory, both penetrated the 6in. compound plates ; 
so that it may be said the 80-pounder converted gun has proved 
itself too powerful for such armour in direct fire. The com- 
mittee have ordered some service pattern shot to be prepared, 
and when these are ready some more iments will be made 
withthem. They have further ordered some ribbed and jacketted 
Palliser shot for the Woolwich 6in. 100-pounder breech-loading 
gun. Some of these will be of chilled iron and some of steel; 
but Captain Palliser will make them all with ribs, the resistance 
of the basis of the ribs being absolutely necessary, he says, to 
prevent the jackets ing forward on impact. He also insists 
on the power of the ribs to open the metal that is ripping the 
distended metal round the shot as it penetrates, and in this way 
easing to the shot from frac- 
turing in the manner comm seen i experim ents with chilled 
shot at Shoeburyness, 7 
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TRIALS OF PALLISER’ STEEL SHOT. 


J. Swein fe 


The Palliser’s improved steel-jacketted shot above referred to 
were fired at Shoeburyness on April 5th last against a wrought 
iron plate 8°73in. thick, termed the Rupert plate No.75. It had 
been employed for some Admiralty proof firing. Five Qin. pro- 


jectiles had perforated it, one with a 50 Ib. and two with 40 lb. 
charges. Two fired with 30 lb. charges had also in a sense per- 
forated, but the shot had remained in the plate, not getting clean 
through. The portion of the plate fired at by the Palliser shot 
was sound and untouched for a considerable area—vide Fig. 1. 
The projectile is shown in Fig. 2. The chief peculiar features 
are the sharp pointed ribbed head, the reduced diameter, and the 
steel jacketover body. The striking velocity was1400ft. If this 
projectile were one of new type, whose sectional density was con- 
siderable, its possible penetration would be about the thickness of 
the plate, The calibre of the gun is 63in,,and with new type guns, 
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where © = 0°41, we may take the limit to perforation as a 


calibre for each thousand feet velocity, and so 1°4 x 6°3 = 8°82in. 
We have applied this rule of thumb here merely because we 
know it is li pit ge ied, and is fairly correct with shot of 
great sectional density. is shot, however, weighed only 85 lb. 
and its bs = 0°34 only, and the above rule of thumb therefore 


gives much too large a result. If we calculate it out systemati- 
cally we get 7‘7in. as the preparation. The shot, however, not 
only perforated the plate, but passed on, striking an old plate which 
stood obliquely in rear so hard as to leave an impression of its rib 
and part of body, the shot being picked up having eventually 
broken in two, probably on the second blow, which fell trans- 
versely, and could hardly fail to effect such a result. 
Both shot and plate showed evidence of a violent blow, but it 
is impossible to estimate how much. Clearly the shot had behaved 
admirably because it had completely perforated more than an 
inch over what is due to calculation, and had still a good deal of 
work left in it. The cut, which is taken from a photograph, is 
interesting as showing the grooves cut by the ribs. This we gave 
in a sketch on a previous occasion—vide ENGINEER, June 9th, 
1882—but a | peony os carefully reproduced may be preferred to 
asketch. Of course the question arises, what the success of the 
shot is due to. The peculiar features are, as we have said, the 
sharp point, the ribs, the reduced diameter, and the jacket. At 
Shoeburyness, we believe, it is questioned whether a plain point 
equally sharp, on a shot without jacket, does not give equally 

results. Our own opinion, however, is, that other ie ond 
equal, it would not do so, Other conditions have not been equal 
hitherto, for it cannot be expected that Captain Palliser can get 
shot as well chilled and of as metal as those cast in the 
Royal Laboratory. The miserably badly chilled shot he has now 
and then fired on important occasions are evidence enough of 
this fact, and we believe that Captain Palliser has not given him- 
self the full benefit of his jack: 


peak dh et hitherto. The action of ribs 
we regard as a dou question. The 
and well than we might have tres | through iron, but the 
chief point is their behaviour against steel. The steel jacket 
ought, we think, to give a clear advantage when well applied. In 
the figure herewith A shows the hole perforated by the shot with 
grooves cut by its ribs, B the shot recovered after im D the 
jacket over shoulder set up by impact against plate, C is the base 
jacket, 


have cut more cleanly 


DARTMOOR FIELD GUN TRIALS. 

THE trial of the light and heavy field guns of 7 and 12 tons 
weight respectively has been satisfactorily carried out during 
the last few weeks at Dartmoor. The guns have performed well, 
and there is every probability that they are in all essentials the 
field guns of the future. We mentioned some particulars about 
them in THe EncInrer, May 18th. The light gun has a 3in. 
bore, 274 calibres long, rifled with ten grooves. Its projectile 
weighs 12 1b. and it discharges it with an initial velocity of 
1725ft. persecond. The heavy gun has a 3’5in. bore, 28 calibres 
long. Its projectile weighs 22 lb., and its initial velocity is 
1750ft. The total weights of guns and carriages behind team do 
not differ greatly from those of the former light and heavy field 
guns. It may be hoped that a considerable proportion of the 
heavier guns may be issued to the field batteries. e advantage 
of a heavy field gun throwing a large shell was apparent in 
Egypt, even when represented by the 16-pounder gun, which, 
theoretically, is a very bad gun indeed. As to carri th 
the Carriage Department and the Elswick patterns did well. 
The Elswick, as it is in use, is the lighter of the two, its wheels 
being very light. The axis of the gun is brought lower, and the 
track of the wheels is considerably wider than the service 
pattern—namely, about 5ft. Sin. instead of 5ft. 2in. The trail 
is rather heavier, we believe. The application of hydraulic buffers 
enabling the gun to recoil on a jointed frame against springs, so 
as to lessen the shock on the carriage, is found only in the Carriage 
Department design, and there is embodied in this carriage a very 
neat self-acting differential brake, clutching the nave of the wheel 
admirably when put in action. 

The carriages cannot be considered to be in fair competition, 
because for this conditions should be specified. Unquestionably 
it is an advantage to a carriage to have the axis of the gun low 
and the track of the wheels widened; but on both these points 
data have been laid down in the service so absolutely that 
without special sanction no Government department could have 
ventured to depart from them. Such carriages as have had wider 
tracks have been condemned from time to time until everything 
was brought to 5ft. 2in. The Elswick carriage, then, may be 
regarded as a valuable illustration of the advantages which ma 
be obtained by departing from the service conditions; but it is 
only in this sense competitive. The carriage certainly benefits 
by it—the recoil is much more manageable, the jump being less. 
The wheels have stood fairly well, but we do not think that they 
will be considered strong enough for service; the tires are of 
steel. They have broken, but have not separated from the wheel, 
being held by their bolts. It appears that tires of wheels are 
some of the things in which it is most difficult to substitute 
steel for iron. The reason alleged has generally been that steel 
which is soft enough to bear the jarring is too soft to wear well. 
It is, of course, quite conceivable that all attempts to substitute 
steel in smaller bulk than iron may fail, and that the only steel 
that will stand is very nearly identical with wrought iron, and so 
must be used in an equally thick ring. Range-finders have 
given bad results at Dartmoor. This is due to the absence of 
definition in the objects to be observed, a difficulty which would 
often, but by no means always, exist on service, and one which 
may be borne in mind in selecting ground for a position. 

We hope that in this, as in many other matters, distinct 
improvements in pattern may be adopted for service. Of late 
a dread of adopting anything which may be superseded in a few 
years has prevented the introduction of good designs into 
service equipments, because no promise of finality could be 
given. Authorities do not seem to realise the sums of 
money that are annually spent in furnishing stores for supply. 
It is a sad waste of money to be making stores of antiquated 

ttern because we cannot replace them by a pattern which will 

final. This can seldom, ifever, bedone. It is often better to 
make a store which we know is very superior to our old service 
one, though we know it may be superseded eventually. The 
objection to change and complication no doubt holds good in a 
ial manner in the case of England, with stations all over 

e world; but latterly this objection has, we think, been pushed 
too far. It is amelancholy thing to manufacture obsolete stores 
on a large scale, and this takes place when the gap between 
service and experimental equipments is allowed to grow 
very wide. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William Cook, engineer, to 
the Victoria and Albert, vice Allen; Edward L, Carte, engineer, to 


the Dwarf, vice Cook; Samuel J. Follett, engineer, to the Water: 
witeb, vioo Couper, 


were two contests, one between the gun and the plates, and 
: ancther between rival shot. Special shot were prepared by | 
Captain Edward Palliser and by the Royal Laboratory. The | 
| 
| 
plate, while the other side dashed forward, shearing itself over ag Brig \ 
the restraining step, as if done by a powerful slotting machine. 
Captain Palliser appears to have been unfortunate in this shot, | fee ae 
as he maintains that a direct hit would have shown very satis- | | ee ees 
factory results, and that the shot would not have broken up. ee foam | ae 
The next round was a chilled jacketted shot, and here again FE ahha | aa | 
Captain Palliser was undoubtedly unfortunate. The shot turned $. ih 4 i 
out not to have been chilled to more than 4in. deep, such pro- peer SE emul 
jectiles being known to be useless against compound plates. | 
We are glad to hear that Sir William Armstrong and Co. have eee oe 
“ consented to cast the supply of jacketted shot ordered by the | 
| 
| 
| 
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EXHIBITS AT THE ENGINEERING AND METAL TRADES EXHIBITION. 


THE ENGINEERING AND METAL TRADES 
EXHIBITION. 
No. V. 

Ovr notices of the machinery shown at this Exhibition 
leave little to be said. On this page we illustrate a vertical 
boiler, which was exhibited by Mr. James Blake, Man- 
chester, the engraving having been prepared from a photo- 
graph, taken with the view of showing the accessibility of 
every part for repairs. This boiler has been designed to 
obtain as large an amount of fire-box surface as ible 
without a heating surface of the tubes, and 
it is so arranged that the front tube plate is entirely 
relieved from the bps fener by means of cross 
stays. The shell crown an the tube plates are pressed 
into shape by hydraulic machinery, several of these being 
exhibited by eauions to show the character of the 
work. Blake’s patent locomotive boiler, which was fully 
described and illustrated in Toe Eneinzer of September 
5th, 1879, is also shown. 

Some very fine machine tools made by Messrs. Loewe 
and Co., Berlin, were shown by Mr. J. K. Kilbourn, 
Worship-street, E.C., as well as various specimens of the 
work by them. We may specially mention a 
very fine and well-finished universal milling machine, 


LOUDON’S BULKHEAD WINCH. 


which has been designed for turning out very accurate 
work, so as to avoid subsequent fitting by hand, and among 
the specimens an army revolver, complete in all its parts, 
put together direct from the machine, is well worth notice. 
Captain C. Douglas, Sunderland, showed a new steering 
‘ gear, Holliday’s patent, which is illustrated above. It 
is claimed that the gear is perfectly noiseless, and has 
fewer working parts than any other steam steering appa- 
ratus, It consists of a direct-acting cylinder, with piston 
and rod, actuating a crosshead carrying two sheaves, 
on wi ch the chain or wire rope is wound, racks cast on 
the side frames causing the sheaves to revolve as soon as 
motion is given to the crosshead. The steam is controlled 
by a retaining valve, by which an equal pressure is con- 
tinually maintained on either side of the piston, so as to 
give an elastic cushion for taking any shock from heavy seas 
striking the rudder. The change from steam to hand 
steering can be effected at any part of the stroke at a 
moment’s notice, by merely throwing into a worm 
wheel, previously running loose on the crosshead spindle, 
which is caused to revolve by a screw in connection with 
the hand wheel. The crosshead sheaves are made of 
crucible cast steel. 
A very neat and useful bulkhead winch, illustrated 
above, was exhibited by Messrs, Loudon Broth 
Glasgow. These winches are entirely self-contained 


portable, so that they can be readily moved about from one 
position to another, and fixed by inserting three bolts. On 
steam vessels they are available in many cases where it 
would be inconvenient to use the ordinary winch, such as 
for raising the ash bucket and small loads from the engine- 
room, while on sailing vessels they are specially suited for 
trimming sails, boisting boats, a variety of other pur- 
poses, Messrs, Loudon Brothers also show the Clyde 
steam winch, which we referred to in our notice of the 
Naval Exhibition in 1881, the Clyde steam pump, and a 
number of machine tools and general engineers’ fittings. 


Hii 


Slack’s Emery Wheel and Machine Company, Limited, 
Manchester, exhibited a assortment of their speciali- 
ties, most of the machinery being in operation. These are 
too well known to require a detailed pn. but we 
may specially draw attention to an improved double tool 

inder for engineers’ tools, with two wheels, each 36in. 
Semone and 3in. thick. The body of the machine forms 
a tank in the usual manner, and a centrifugal pump gives 
a steady supply of water to the wheels, back and front. 
Smith and Coventry’s twist drill grinding gear can be 


An improved boiler for shi 


launches, and i 
engines—Cates and Ho 8 


nt—was shown by 


improvement upon the ordinary return tubular the 
furnace only extending to the back tube p! wo that the 
lower part of the pea. Yea chamber and the at 
durability of this bo 

urability of this boiler is very much than that 
of the ordinary marine type, while the weight and first 
cost are considerably less, 


Sheffield, showed samples of their “special” 

employed where the most intense heats have to be with- 

stood. They also showed samples of the stone from which 

they are manufactured. We are informed that the analysi 

of 9998 per aod To 
up the are in 

Siemens’ steel furnaces, d 


their specialities, among which we may mention Williams’ 
tent hydraulic capstan. In this apparatus there are 
our —s directly on the capstan spindle in 
pairs by means of dog links, so avoiding all trunnion 
— The cylinders are not placed op 
ut are removed from the centre line of the shaft a di 
equal to half the length of the crank, the object of this 
being to make the path of the crank-pin more nearly 
coincide with the centre of effort of each ram as it is 
yer Each pair of cylinders has one double-ported 
de valve, worked by means of a lever and links from the 
rams of the other pair of cylinders, the stopping and start- 
ing the ca being controlled in the manner by a 
valve worked by a treadle. All the parts are bolted up to 
a single circular casting forming the bed-plate, which is 
secured to the ground by four bolts, a recess ae provided 


for the machinery. No brick or masonry pit is required. 


ON COMPOUND LOCOMOTIVE ENGINES, 
By Mr. Francis W. WEBB, of Crewe.* 

THE object of the present paper is to show what advantages ma 
be obtained by pounding ‘es tochenatien engine, and how thie 
may be practically carried out without materially adding to the 
weight or complicating the working parts. The subject is not a 
new one, asit has been dealt with in this Institution—“ ings” 
1879, page 328—by M. Mallet, with regard to the Bayonne and 

ut in a form not like! a steady one ai 3 great 
credit, however, is poo to him for the attention he ae to 


the subject. About five years ago the author con an old 
outside-cylinder engine with 15in. cylinders into a compound, on 
the plan adopted by M. Mallet, by lining up one of the cylinders, 
and reducing it to Yin. diameter. This engine has until the last 
three months been working light passen i 


and the elements of success seen in its working led to the construc- 
tion of the dl tive Experiment, which was what its 
nameimplies. The two main objects the author had in view w! 
designing the Experiment were—firstly, to attain to greater 

in consumption of fuel; and secondly, to do away with coupling 
rods, while at the same time obtaining a greater weight for adhesion 
than would be possible on only one pair of driving wheels without 
rapid destruction of the road. The driving wheels being no longer 
coupled, there is less grinding action in passing round curves, 

it is not even necessary that one pair should be of the same dia- 
meter as the other. The engine Experiment was constructed at 
the Crew locomotive works in the latter part of 1881, and has now 
been at work over twelve months, and run nearly 100,000 miles, 
chiefly with the Scotch and Irish limited mails. While on this 
work it made a daily run of 319 miles, and this being a longer 
mileage than the engines are accustomed to run in the time, two 
drivers and firemen were appointed to work the engine, one from 
Crewe to London and back one day, and the other the day follow- 
ing, in order thoroughly to test the engine in every way before 
building any more of a similar class, The engine has throughout 
proved itself to be very steady when running, which is-no 


* Institution of Mechanical Engineers. 


attached to this machine, also a patent holder for grinding 
Messrs. Bush and de Soyres, Bristol. This boiler is an — 


send. with, Tho. 


Messrs. Edward Brooke and Sons, Oughtibridge, near _ 
ili 
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due to the arrangement of the cylinders ; the engine being practi- 
cally balanced, and having no ores rods, is enabled to run at 
very high speeds. The principle having been proved correct, it 
was thought advisable, owing to the increasing weight and the 
high spect of passenger trains, that in designing the new engines 
they should be made more powerful than the present type. Ac- 
cordingly the high-pressure cylinders have been increased from 
11}in. to 13in. diameter, leaving the low-pressure cylinder of 26in. 
diameter the same as at present, with the exception of the ports, 
which have been increased from l}in. by 14in. to 2in. by 16in., in 
order to give more freedom for the exhaust. The construction 
will be readily understood from the following description, and 
from the diagrams, Figs. 1—3.* Of these, Fig. 1 is a section 
through the high-pressure cylinder, Fig. 2 through the low- 
pressure cylinder, Fig. 3 is a plan. There are two outside high- 
ure cylinders of 13in. diameter, Figs. 1 and 2, and one inside 
ow-pressure cylinder of 26in. diameter, Figs. 1 and 3, the stroke 
in each case being the same, namely, 24i The two high- 
ure cylinders have their steam-chests placed underneath, 
in order to allow the valves to fall from their faces; so that there 
is no wear when the steam is shut off. These two cylinders are 
attached to the outside frame plates immediately under the foot- 
plate, about midway between the leading and middle wheels, and 
are connected through their piston-rods and connecting-rods to the 
trailing wheels. The low-pressure cylinder, which has its steam 
chest on the top, is placed directly over the leading axle, and is 
carried between two cross steel plates, one at either end, securely 
fixed between the main frames ; its connecting-rod lays hold of a 
single throw crank on the axle of the middle pair of wheels. The 
steam is supplied through the regulator in the dome A, Fig. 2, toa 
brass T-pipe on the smoke-box tube-plate, and thence by two 3in. 
copper steam pipes B, first running parallel to the tube-plate, then 
through the back-plate that carries the low-pressure cylinder, and 
between the plates of the inside and outside frames, to the steam- 
chests of the high-pressure cylinders. The exhaust steam from 
these cylinders is returned by two 4in. pipes C, running parallel 
with the high-pressure pipes, through the back plate that carries 
the low-pressure cylinder and into the smoke-box ; following round 
the curved sides of the smoke-box nearly to the top, each pi 
— across to the opposite side, and enters the steam-chest of the 
ow-pressure cylinder through passages in the cover. Thus the 
exhaust steam becomes superheated in these pipes by the waste 
gases in the smoke-box, while the large capacity of the pipes them- 
selves obviates the necessity for a se te steam receiver. The 
final exhaust escapes from each side of the steam-chest of the low- 
pressure cylinder into the blast-pipe, and thence to the chimney in 
the usual way, the only difference being that there are only half 
the number of blasts for urging the fire compared with an ordinary 
engine; yet the compound engine steams very freely, and has a 
blast pipe of 4Zin. diameter for the final exhaust, compared with 
4kin. in engines of the ordi type. The steam-chest cover 
of the large cylinder is provided with a relief valve D, so 
adjusted that the pressure admitted may never exceed 75l]b. 
ad square inch; and a small pipe which is connected to the 
low-pressure steam pipe, and carried back to a gauge fixed inside 
the cab, shows at a glance the actual pressure of steam being used 
in the large cylinder. Arrangement is also made whereby steam 
direct from the boiler can be admitted to the low-pressure cylinder, 
which is useful for warming up before starting. The valve motion 
adopted for this engine is that designed by Mr. David Joy, and 
described at a former meeting—see ‘* Proceedings” 1880, page 418— 
which does away with all excentric rods, and considerably reduces 
the number of working parts per cylinder, as well as the weight of 
the valve gear. The arrangement, however, for the new engines 
differs slightly from that on Experiment, in order to do away with 
the trunnion bearings on the foot plate. The total number of workin 
or moving parts for the three sets of valve motion in the compoun 
engine is twenty-nine, and their total weight 2841b.; while the 
number of working parts in the two sets of valve motion in the 
ordinary standard engine is twenty-four, and their weight 793 Ib.; 
the reversing shafts in each case not being taken into consideration. 
The valve chests being on the underside of the high-pressure 
cylinders, the motion dises E carrying the t bars have to be 
placed in a corresponding position ; and this is done by securing 
them to the underside of the slide bars. The quadrant bars, which 
are made of soft steel case hardened, are each grooved to a radius 
equal to the length of the valve rod link ; and working in their 
grooves are brass side blocks F, carried by the lifting links G, to 
the lower end of which is attached the valve rod link H, and to 
the upper end the compensating link J on the connecting rod; the 
upper end of the compensating link is controlled by a rod K 
attached to a return crank on the iling crank pin. The 
quadrant bars are lengthened out below the discs, so as to allow 
attachment to be made, by the link L, with the reversing shaft 
placed behind the trailing wheels. The reversing is effected by means 
of a screw-and-lever arrangement connected to the reversing shaft. 
The high-pressure slide valves are of the Trick or Allen » which 
give double the lead shown at the edge of the port when the piston 
is at the end of its stroke; they have a travel of 3in. in full 
forward and backward gear. The lapis jin. and the lead 1in.; 
the port a Zin. for admission, and closes at 70 per cent. of the 
stroke. e sizes of the ports in the cylinders are, steam, 1jin. by 
9in.; exhaust, 2}in. by 9in. The valve motion of the low-pressure 
cylinder differs slightly from that of the high-pressure. Instead 
of discs there is a cast iron shaft M, Figs. 2 and 3, carried in 
brackets, which are fixed to the inside frames, and the quadrant 
guides are bolted to it in the middle of its length. The other 
parts of the motion are similar to those of the high-pressure 
cylinders, the only difference being that the end of the com- 
pensating link in the low-pressure motion is attached to a radius 
rod N, centred on the back plate of the cylinder. At one end of 
the reversing shaft is fixed a lever, which is coupled direct by a 
long rod to a reversing handle on the foot-plate. e travel of the 
valve in full gear is 44in.; lap of valve, lin.; lead, ,3,in.; the port 
opens lin. for admission, and is closed at 75 per cent. of the stroke, 
and the exhaust closes at 93 per cent. of the stroke. e sizes of 
the ports are, for steam, 2in. by 16in.; exhaust, 3}in. by 16in. 
The reversing gears of the high and low-pressure cylinders 
are designed to work independently of each other, and no 
inconvenience has been experienced by this arr t 


sides of the fire-box, there being a clear e from side to side 
when the covers are taken off. The mouth of the ashpan is made 
of such a width that the tube plate can be taken out and replaced 
by a new one, without disturbing the other parts of the fire-box. 
The principal features of the compound engine having thus been 
described, there are one or two other points to which a reference 
may be interesting. The leading axle, it will be noticed, is placed 
immediately under the large cylinder, Fig. 2, and nearly in a line 
with the centre of the chimney ; consequently the wheel-base is 
longer than usual, the distance from leading to front driving-wheels 
being 9ft. 4in., and from front driving to trailing-wheels 8ft. 3in., 
making a total wheel-base of 17ft. 7in. To overcome the dis- 
advantage attached to a long rigid wheel-base, the leading axle is 
provided with a radial box, Fig. 4, having a lateral movement 
of 1}in. to each side of the centre line. The box is formed ina 
single casting, with the brasses fitted in each end, and works 
between curved ogi, stretched across from frame to frame. 
Inside the box and under the axle are carried two horizontal helical 
springs, coiled right and left hand, and working one inside the 
other ; so that when the engine enters a curve, the springs are 
compressed towards one side, and take any shock that may be 
transmitted through the wheels from the rails; and when the 
engine gets on to the straight again, the springs resume their 
normal position, and we 2 the engine central. This class of axle- 
box, but with two sets of side controlling springs,* has now been 
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DIAGRAMS FROM COMPOUND LOCOMOTIVE. 
in use seven mone with very good results—see ‘‘ Proceedings,” 1877, 
p. 307—and 155 engines are fitted with it, 40 of them having one 
ateachend. The journals of the axles, it will be seen, are <y in 
each case. Those of the leading axle are 10in. long and Gin. 
diameter ; while those of the front driving-axle are 13}in. long and 
7in. diameter, with crank journal 54in. long and 7#in. diameter ; 
and the trailing-axle journals are 9in. long and ‘7in. diameter. 
The advantage of these long journals has been — proved in the 
running of the Experiment. The engine, although still working on 
the London section, has been taken off the Irish and Scotch mail 
trains, because it was not fitted with the gear for working the 
vacuum brake with which these trains are now provided, and it was 


not thought advisable to bring the engine into the shops for the 
present in order to epply the vacuum brake gear. The new 
engines, however, are fitted with ejectors and all the necessary gear 
for working the vacuum brake; and in addition with a steam 
brake, acting between the two pairs of driving-wheels. This is 
also coupled to the tender brake gear, so that the brake is applied 
to the engine and tender at the same time. A single movement of 
the driver’s brake-handle serves to apply both the vacuum and the 
steam brake simultaneously ; and sintlay ilarly to release them er. 
Appended is a statement of the leading dimensions, &c., of these 
engines. 


Three-cylinder Compound Express Passenger Locomotive, 
Cylinders :— 


they could if desired be connected, but this would mean com- 
os the parts, while no material advantage would be gained. 
ith regard to the degree of expansion at which the engine is 
worked, in practice the low-pressure cylinder is kept nearly in full 
gear, while all the expansiun is done in the small high-pressure 
cylinders, so that no more steam is used than is absolutely 
n to do the work. The commercial results with the 
ngeetgadaenh have been very satisfactory. During the time 
the engine was working the Irish mail from Crewe to London, and 
the limited Scotch mail from London to Crewe, the average con- 
sumption per train mile was 26°6 lb. of coal, compared with 34°6 lb. 
the average consumption of the standard four-coupled passenger 
engines with 17in. cylinders and 24in. stroke, the boilers being 
precisely the same in each case. One of the principal features in 
the new engines has been the adoption of a boiler with the water 
space of the fire-box carried under the grate, Fig. 2, the 
between it and the fire-bars forming the ashpan, just as was | a 
in the case of the 18in. goods engine which was fully described at 
the meeting of the Institution at Barrow—“ Proceedings ” 1880, 
p. 432. The object is to do away with the rigid foundation ring, 
which is always a source of trouble ; to obtain better circulation 
for the water; and to prevent the lodgment of dirt on the sides 
of the fire-box where subject to the most intense heat. A flanged 
mouthpiece, similar to thrt of the fire-box, is formed in the centre 
of the water-space, and covered with sliding doors worked from 
the foot-plate, so that the ashes can be easily removed or 
dropped; while any sediment that may collect in the water- 
space can readily be removed through the wash-out plugs in the 


* Of these Figs. 1 and 3 will appear in our next impression, 


Two high-pressure outside cylinders .. 
One low-pressure inside cylinder .. .. 
Joy’s valve motion, 
Wheels :— ft. in. 
Diameter of leading wheels, with radialaxle-box .. 8 6 
ar of front driving wheels (low-pressure 
Diamet at hind driving wheels (high-pressure 
Distance between leading and front driving wheels 9 4 
Distance between front driving and hind driving 
Total wheel base .. .. .. 17 7 
of fire-box, 1 
Width of fire-box, inside .. 
Height of fire-box from top of fire-barstocrown .. 5 
of tubes between tube plates .. .. .. .. 10 1 
Diameter of tubes, outside... .. .. .. « O 
Number of tubes .. .. oo oo 
Tubes . os es 980 
re. oe ‘1 square feet. 
Weight: Ratio of heating surface to grate area = 63°35 to 7 me 
Weight of engine whenempty .. .. .. .. +» 84°75 tons, 
Weight of engine when in working order— 
ingwheels .. .. .. .. .. 10°40 tons 
Front driving wheels .. 14°20 tons 
Hind driving wheels .. 13°15 tons 
In closing this paper the writer wishes to add that his motive in 
* The single set of springs is a improvement, as there is other- 
wise a of side case one set of 
action, springs breaks or is 


laying before the members of the Institution the particulars of his 
system of pounding | tives is to draw attention to the 
subject, and encourage its full investigation, as he feels assured 
that better economical results are to be obtained than those which 
he has already found. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Wira the exception of the operatives at two or three works, the 
ironworkers in the Smethwick, Oldbury, and West Bromwich 
localities have refused to return to work, A meeting of masters 
connected with the Wages Board was therefore held on Tuesday in 
Birmingham, Mr. Benjamin Hingley, chairman, presided, and 
there weré about fifty employers present, representing all the 
leading firms. It was reported that about men are still on 
strike. The feeling of the meeting was against resorting to the 
extreme remedy of a lock-out, since the area of the strike was 
lessening daily. It was further stated that fourteen days’ notice 
would have to be given before such action could legally take place. 
Ultimately it was resolved—Firstly, ‘‘That those ironmasters 
whose works are still stopped by the strike shall be subsidised 
and protected from loss, and they shall be allowed a sum of £5 
per Sones per week from the 30th of this month—July—for 
every furnace they have standing, and this shall continue until the 
strike ends;” secondly, ‘‘That those ironmasters whose furnaces 
are in operation shall contribute the sum of £1 per week for each 
puddling furnace in operation, to be distributed pro rata amongst 
those employers whose puddlers are on strike, and that this con- 
tribution continue to the end of the strike;” and thirdly, ‘‘ That 
the ironmasters of South Staffordshire call upon the ironmasters 
in every other district to afford assistance.” A committee was 
appointed to superintend the distribution of the funds. 

e men on strike are badly off for funds. Last week the com- 
mittee stated that they expected to be able to distribute about 10s, 
to each man; but the amount actually forthcoming was only 
1s. 3d. to each puddler and 8d. each to the other hands, This 
week the fore hands received 2s. 4d. each and the under hands 
1s. 2d. each. There are not wanting indications that the men are 
wavering. Ata meeting at Smethwick on Wednesday a large vote 
was given in favour of resuming at the drop; but it is not yet 
clear whether the vote will be put into action. 

On ’Change in Wolverhampton yesterday, and in Birmingham 
this afternoon, satisfaction was general at the course which masters 
had taken. It was universally agreed that a lockout would have 
been disastrous by causing valuable orders to be placed elsewhere, 
and the opinion was equally wide that the policy adopted would 
be successful in bringing the strike to an end. The market had an 
improved aspect upon a week ago, since the uncertainties which 
then existed as to future supplies are now removed. 

Sheets again led the market alike as to demand and price. Con- 
sumers were pressing makers for deliveries, and these were firm in 
asking their 5s. advance noted last week. A few of those whose 
order books are especially well placed asked 7s. 6d. rise. In other 
than exceptional cases buyers refused to give this latter advance. 
Singles were quoted £7 lis., and doubles £8 10s. to £8 15s., with 
latens at £1 additional. 

The galvanisers reported themselves busy, and were asking better 
prices. They quoted £3 10s. for 24 w.g., packed in bundles, 
delivered Liverpool; £15 10s. for 26 w.g., and £17s. 10s. for 30 w.g. 

The first bar housesin the trade gave their quotations this after- 
noon as: Marked bars, £7 10s.; best ditto, £9; best best, £10; best 
scrap bars, £9; best ditto, £10; best chain bars, £9; best best 
ditto, £10; best turning bars, £11 easy; and double best charcoal 
bars, £16 easy. From bar firms of less repute, but who, neverthe- 
less, occupy a good position, supplies might have been obtained at 
10s. per ton less than these prices. 

Common bars were £6 10s. to £6 as a minimum. One or two 
makers of gas strip spoke of sales at 5s. per ton advance upon 
former rates, but this advance did not leave prices at more t! 
£6 5s. Hoops were generally £6 10s.; wire rods were £7 ear” 
delivered Liverpool 

In the pig iron trade the demand remains quiet. Stocks have 
oovuiiiaabel in consumers’ hands, and until these are worked off 
they will not consent to accept deliveries with much vigour. Prices 
are weak. Native all-mines are nominal at 62s. 6d. to 65s., and 
the “* Willingsworth” brand of native pigs is quoted 45s. to 47s. 6d. 
The Tredegar—South Wales—brand of hematites has this week 
been reduced 2s, 6d., making the quotation 62s. 6d. Some other 
descriptions of hematites may be had at 60s. Common Stafford- 
shire pigs are 42s, 6d. to 38s. 9d., less 24 per cent. 

Cire are this week to hand from the Cannock Chase coal- 
masters, advancing all descriptions of house coalls, per ton. Fuel 
from the deep seams now becomes: Best, 11s. ; deep one way, 10s. ; 
“cobbles,” 9s. Shallow seams, best, 10s. ; deep one way, 9s. ; 
“ cobbles,” 8s. to 7s. 6d. Steam and forge coal is unaltered, and 
the former stands at 5s. 6d., and the latter at 5s. 6d. to 6s. 

This week the wages arrangement in the South Staffordshire 
coal trade which has long been known as the ‘‘ Birmingham Agree- 
ment ” terminates. It is proposed to substitute a wages board, to 
consist of twelve workmen and twelve masters. Already the men’s 
representatives have been chosen. It is understood that pending 
— completion of arrangements the present wages are to continue 
in force. 

This—Thursday—afternoon a meeting of the Coalmasters’ Asso- 
ciatién was held in Birmingham to open voting papers for the elec- 
tion of the twelve representative masters upon the new Standing 
Management Committee. Elected, W. ns, Old Hill; C. 
Cochrane, Woodside ; F. Groucutt, Bilston ; Swindell and Collis 
Old Hill ; Crazebrook and Aston, Gospel Oak ; Pelsall Coal and 
Iron Company ; Himstead Colliery Company; Rowley Station 
Colliery Company ; Phillip Williams and Sons, Wednesbury Oak ; 
D. and R. Thomas, Bloxwich ; Joseph King and Co., Stourbridge ; 
and the Rowley Hall Colliery Co, The chairmanis elected next week. 

The bridge, roofing, and girder yards are active. A firm in the 
Dudley district is engaged on an extensive iron bridge to cross the 
river Georges, in New South Wales. Is is to consist of six open- 
ings, each to be spanned by two main girders, each 160ft. long, 
making in the aggregate twelve main girders, with the usual cross 
girders, bracings, &c. Colonial orders from other sources consist 
of bridges for different parts of Australia and the Cape of Good 
Hope, iron railway roofing for Ceylon, and pier work for pes 

The steam tramcars in Birmingham, the introduction of which 
caused considerable a of opinion, have so far proved a great 
success. At the first annua ting on Wednesday, a dividend of 
6 per cent. was declared, and the chairman stated hat, taking into 
consideration what was placed to the reserve fund, and what had 
been written off for the preliminary costs, the dividend was equal 
to 10 per cent. 


NOTES FROM LANCASHIRE, 
(From our own ) 

Manchester.—In the iron trade of this district the market con- 
tinues quiet, but the continued absence of any weight of business 
coming forward wn, has so far had no very appreciable effect 
upon prices, Makers are still kept well employed on work in 
hand, and offer no concessions to stimulate ess, Buyers hold 
back as long as possible any orders they may have to place in the 
hope of getting more favourable terms, but they are unable to 
move makers, and as it is found that concessions are not obtainable, 
business slowly results at the full rates, Buyers, however, are not 

i to accept present prices as a permanent basis of 
values, and transactions as a rule are limited to pressing require- 
ments, In the finished iron trade, the local sheet makers are k 
very with orders that have come into this district as 
result of the Staffordshire strike, and this is enabling them to 
realise better prices, 
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At the Manchester market on Tuesday business was flat. In- 
quiries for pig iron were very small, but prices were firm at last 
week’s rates. Moderate orders for Lancashire pig iron have been 
given out during the last few days on the basis of 45s, for forge and 
45s, 6d. for foundry less 24 delivered equal to Manchester, and in 
district brands a few occasional sales are made at about 44s. 10d. to 
45s, 10d. for forge and foundry Lincolnshire and 48s. 6d. for 
foundry Derbyshire less 24 delivered here. Moderate inquiries for 
hematite from the Sheffield district were reported, but the demand 
locally continues very dull, with 60s. per ton less 24 for good 
tomy qualities delivered equal to Manchester representing the 
sticking point below which makers are not disposed to go, and 
which buyers at — are not disposed to give. 

A fairly good demand for iron ore is reported in this market, and 
moderate sales have been placed on the basis of 7s. 6d. to 7s. 2d. per 
ton for good purple ore delivered at Widnes, 

In the finished iron trade there is not, with the exception of 
sheets, any great weight of business offering, but makers are mostly 
fully employed, and are firm in their prices. For local-made sheets 
delivered into the Manchester district prices now average £8 to 
£8 5s, per ton, with very few Staffordshire qualities to be bought 
under £8 7s. 6d.; hoops average £6 12s, 6d., and bars £6 2s. 6d. to 
£6 5s. per ton, Bar iron, however, meets with only a slow sale, 
and if there is any weakness in the market, it is here, makers in 
some cases showing a disposition to give way slightly to secure 
orders, 

Founders generally throughout the district are only poorly sup- 

lied with orders. Here and there special work is keeping them 
, but of the ordinary class of work there is comparatively little 
giving out, and orders are competed for at very low prices. Cast 
iron columns for building purposes can be got at about 6s, per cwt. 
delivered equal to Manchester, and ordinary pipe castings at as low 
as £4 10s. to £4 12s. per ton, 

The engineering trades, so far as tool-makers, locomotive 
builders, and marine work are concerned, are kept generally well 
employed, but small stationary engine builders are only very 
moderately supplied with work, and cotton machinists, as a rule, 
are far from busy. 

A fine art and industrial exhibition was opened at Oldham on 
Wednesday. The industrial section is devoted mainly to cotton 
manufacturing machinery, and is probably one of the best of its 
kind that has ever been brought together. I must, however, hold 
over for the present any attempt at detailed description. 

Messrs. De Bergue and Co., of the Strangeways Ironworks, Man- 
chester, have in hand several special machine tools of which a brief 
notice will be of interest. An exceptionally powerful plate shear- 
ing machine has just been completed for France. In this machine 
the shear blades are 10ft. 7in. long and the gap or distance from 
the blades to the face of the main standard is 3it. Each half of 
the bottom shear blade block is cast to its corresponding side 
standard, and the halves are firmly united with turned bolts at 
front as well as through vertical flanges behind the cutter, which 
act as struts from the base plates also cast with each standard. 
This plannot only gives great rigidity to the cutter block, but renders 
th hine independent of all masonry foundation. The steam 
pe Ss ay which is of exceptionally large capacity, has a diameter of 
18in., with a stroke of 20in., thus insuring ample power, with only a 
moderate pressure of steam, for shearing with ease a ljin. plate, 
the longest and heaviest cut within the compass of the machine at 
one stroke; and this is the test-capacity of the machine. The 
main excentric shaft is of steel, the bearings are all bushed with 

un-metal, and the total weight with steam engine is about 33 tons. 

he firm have also just completed a powerful double-acting puddled 
bar shearing machine for the North of England, and they have two 
other similar machines in hand for the Butterley Iron Company. 
These machines have an exceptional 9 for work, as they are 
constructed to cut puddled bars up to 18in. by 14in. continuously 
at a speed of sixteen to eighteen cuts per minute at each side o 
the machine. They have steam —— of 17in. diameter, with 
12in. stroke, and the machines each weigh about 20tons. Another 
tool of a special character in hand at Messrs. De Bergue’s works 
is a multiple punching machine for boiler plates. The machiue is 
being constructed to punch all the holes both in the ends and sides 
of a boiler plate automatically, without stopping, and can be 
r ted for any pitch of holes. It will enable a plate having 200 
holes to be punched throughout in 34 minutes, whilst accuracy of 
pitch will be secured. Amongst other work in hand, the firm are 
very busy on orders for doles, both iron and steel, as well as 
roofing. 

Dunn a recent visit to the works of Messrs. Hetherington and 
Co., of Manchester, I had an opportunity of inspecting several 
specialties they have in hand. In machine tools for marine work 
it is almost needless to say that constant improvements are rendered 
almost imperative to meet the varying requirements of marine 
engineering, and in this direction Messrs, Hetherington had in hand 
a 24in, stroke slotting machine for a firm in the North of England, 
in which a special feature has been introduced in the shape of an 
adjustable slide carrying the ram, by means of which the ram can 
be supported when cutting close to the table. The slide is raised 
and lowered ye -a fastened to the ram by means of a special 
screw, and the bolts holding the slide to the frame being slacked, 
the machine is set in motion, bringing the slide to the position 
required, The machine is then stopped, the slide locked in its 
given position, and the special screw slacked off. The ram which 
is balanced can be raised or lowered by a screw at either end, and 
the machine, which is of massive character throughout, weighs 
about 20 tons. Otber work of a special kind was an improved 
patent safety hoist for workshops and mills, which is so con- 
structed that if the rope or ropes break the cage cannot fall 
a greater distance than Qin. This is effected by means of 
lever bolts which are fixed to two cross shafts in the same 
bearings, each shaft being worked by a quadrant and rack 
in connection with powerful springs. The breakage of either 
of the ropes would at once cause the bolts to shoot out into 
cast iron racks fixed in the well hole at right angles to each other, 
thereby stopping the further descent of the cage. For the purpose 
of testing at any time the working condition of the a appa- 
ratus the attendant can by means of a lever liberate the bolts, and 
thus ascertain that the springs are right, the bolts can then by 
means of another lever, whilst the cage is ascending, be returned 
to their original — This princip! e has already been adopted 
for the hoists at Messrs. Hetherington’s establishment, and another 
feature I noticed in connection with the works was the introduction 
of rope driving instead of the ordinary shafts and gearing. The 
main rope pulley was 25ft. in diameter, had twenty separate 

ves, and weighed about 32 tons, and from this pulley power is 
istributed throughout the works. 

The Building Trades Exhibition, which was recently opened in 
the St. James’s Hall by the Mayor of Manchester, is naturally, to 
some extent, a repetition of the similar exhibition held previously 
in London. A very excellent collection of ‘exhibits has, however, 
been got together; but one section is not so well represented 
asit might be. Considering how largely iron is now being introduced 
for building and general constructive work space 
and strength have to be considered, it might have been expected 
that the ironworks in the district would have put in a good appear- 
ance. This section of building work is, however, practically 
represented by only one important firm, Messrs. Wm. Barningham 
and Oo., of Pendleton, whose exhibits comprise wrought iron 
rolled joists and beams, ra‘ from Sin, in depth and 4lb. per 
foot up to 18in. deep and 80 lb. per foot, together with combination 
beams of great strength and completeness, made with rolled girders 
and plates rivetted on the top and bottom flanges. There are also 
sections of angle and tee iron, samples of mild tough steel bars bent 
double whilst cold without fracture, and this material I understand 
can also be worked and welded in the same manner as malleable 
iron, As one of the oldest manufacturing firms of railway material 
in the country, Messrs. Barningham have added to their exhibits 
sections of iron and steel rails from 101b. to 85 lb. per yard, chairs, 
fish plates, rail benders, and turntables for contractors, which can 


be fixed without any special foundations, and are easily removed 
from place to place. ' 

In the coal trade a steady business continues to be done, The 
pits, on an average, are being kept working four or five days a week, 
and although the whole of the output is not going away, the 
accumulation of stocks is not at all heavy generally for the time 
of year, Both the best and common classes of round coal are 
moving off moderately well; but slack is still plentiful in the 
market, and common qualities can be bought at very low prices. 
There has been no material alteration in prices with the com- 
mencement of the month; but prices are steady at late rates, with 
a decided stiffening tendency for anything like forward sales. At 
the pit mouth the average prices are as under :—Best coal, 9s.; 

ds, 7s.; round coal, 5s. 6d. to 6s.; burgy, 4s. 6d. to 
5s.; best slack, 4s, to 4s. 3d.; and common, 3s, to 3s. 3d. per ton. 

The shipping trade has been fairly brisk, but no ag cogen't 
better prices are being obtained, steam coal delivered at the hig 
level, Liverpool, or the Garston Docks, still averaging 7s. 3d. to 
7s. 6d.; and seconds—house coal—&s. 6d. per ton. 

For eobe there is a tolerably good demand at late rates. 

Barrow,—The attitude of the hematite iron trade remains very 
quiet, and the business which has lately come to hand is inconsider- 
able. The works in some instances are fairly well employed, but 
this is only the case where either steel works exist or where large 
supplies of iron are produced for steel conversion. Makers as a rule 
are holding large stocks in the hopes of a better market. Prices 
remain at 50s. per ton for mixed parcels of Bessemer, and 49s. for 
No. 3 forge. Orders have been offered at prices a little lower than 
this, but have not been accepted. The business on foreign and 
colonial behalf is a little firmer than last week, and it is expected 
that during the coming week it will see a further improvement. 
Steel makers are fairly employed, and the output remains steady. 
Prices are unchan = | at from £5 per ton. Iron ore is in fair 
request at 93, to 11s, 6d. per ton at the mines. Coal and coke 
remain steady, — for manufacturing qualities, which are in a 
little better demand. Shipping is fairly employed. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


COMPLAINTS are common on every side with regard to the steel 
trade, both in crucible and Bessemer. Business is undoubtedly 
very quiet, both for the continental and colonial markets, while 
there is no change for the better in the home districts. Among 
the few firms who are doing fairly well on Australian account may 
be mentioned Messrs. W. Turner and Sons, of the Caledoni 


Warrants are seldom asked for. The price is nominally 39s, per. 


ton delivered f.o.b, ; 
The stock of Cleveland pig iron in Messrs. Connals’ Middles- 
brough store on Monday night was 73,667 tons, being a decrease of 


74 tons for the week. In their Glasgow store they hold 584,558 tons’ 


of iron. 

The shipments from the Tees for July are considered satisfactory. 
There were .84,392 tons of pig iron shipped, against 94,043 tons for 
June, and 74,311 tons for July last year. The following are the 
principal items :—Scotland took 22,060 tons; Germany, 15,305 
tons; France, 9370 tons ; Wales, 5682 tons; Newcastle, 4835 tons; 
Belgium, 4290 tons; and Russia, 4240 tons. 

The shipments of manufactured iron and’ steel amounted to 
34,540 tons. Last month the quantity was only 19,815 tons. 

There is no new feature to report with respect to the manufac- 
tured iron trade. Fresh orders are somewhat scarce, but prices are 
maintained, as the leading makers have work which will keep them 
going for some time yet. Last week’s rates are still quoted, and 
are as follows :—Ship plates, £6 to £6 5s.; shipbuilding angles, 
£5 12s, 6d. to £5 15s.; engineering angles, £5 17s. 6d.; and common 
bars, £5 15s, to £6 per ton, free on trucks at makers’ works, cash 
10th, less 24 per cent. 

The accountants’ certificate under the sliding scale in connection 
with the Durham coal trade gives the net average selling price of 
coal for the quarter ending June 30th as 4s. 10°71d. per ton. The 
present rate of wages will remain unaltered. 

The accountants’ report to the North of England Board of Arbi- 
tration was issued on Wednesday, the 25th ult. It shows that the 
average net selling price of manufactured iron for the three months 
ending June 30th, was £6 4s, 298d. per ton. In the quarter ending 
March the price was £6 6s. 0'20d. ‘he sales of five firms, not pre- 
viously included in the returns, are now given, and pee 
the total quantity upon which the average is taken is now mu 
larger. The deliveries of finished iron of all kinds for the three 
months amounted to 173,910 tons. There will be no alteration ia 
the rate of wages paid, as the award given by Sir J. W. Pease 
covers the present year. 

The half-yearly meeting of the Board of Arbitration was held 
at Darlington on Monday last. The standing committee’s —_ 
showed the number of firms in membership to be sixteen, or four 
less than at the beginning of the year, and the number of opera- 
tive subscribing members to be 9037. The income for the half-year 
was £984 9s., and the expenditure £815 17s, 2d., leaving a balance 
in hand of £168 11s, 10d. 

Ata meeting of creditors and shareholders of the South Bank 
Iron Company, Limited, held at Middlesbrough on the 26th ult., 


Works, and Messrs, Christopher Johnson and Co. 

The sheep shear season is now over. Though several good 
orders have been received, it can scarcely be regarded as equal 
to previous seasons, ‘This falling off is mainly owing to over- 
sticking in South America, and the utter failure of the Cape 
markets. Most deplorable accounts are given of the latter region. 
A large house in Sheffield, which usually has very important sheep- 
shear dealings with the Cape, has not at this moment a single order 
on its books from any merchant there. All the transactions re- 

rted—and these are of a limited character—are from London 

ealers. Messrs. Ward and Payne are completing extensive 
premises at ‘‘ Limerick Wheel,” in the Hillsborough district, to 
which they intend transferring the whole of their sheep-shear 
manufacture. They will retain at West-street, for the present, at 
all events, the production of edge tools and carving tools, in both 
of which departments the firm are actively engaged for the 
Continent as well as for the colonies. America is an important 
customer for carving tools, Messrs. Ward and Payne have this 
season had several gratifying lines for sheep-shears from California, 
a market of which too little is heard in Sheffield. 

Razors continue to be in lighter demand, but Messrs. W. and S. 
Butcher, of Arundel-street, who have a large American connection, 
have not as _ severely felt the increased duty imposed by the 
States upon this class of goods. They report that their ‘‘ Wade” 
razors are still freely called for; and there is no doubt the 
Americans will not be deterred, by an extra 15 per cent., from 
indulging in the luxury of shaving with a reliable razor to which 
they are accustomed. 

Messrs. Samuel Laycock and Sons, of Portobello-place, Sheffield, 
who sent an interesting exhibit to the Chicago Exhibition for 
foreign railway appliances, have had awarded to them the first 
= for Mr. W. 8. Laycock’s patent railway passenger carriage 

ind. 


At Chesterfield a conference of East Derbyshire miners was 
held on Saturday afternoon. The question of the increasing use 
of lamps in Derbyshire was considered. The men greatly dislike 
lamps on the ground that they interfere with their work and 
affect their sight. Several colliers declared they would rather 
work for 6d. per day less with a candle, and it was decided to try 
and get extra remuneration where lamps are used. Complaint 
was made that the men were being widely pressed to join the 
Fatal Accident Relief Society. And all this discussion took 
place within a mile or two of Cross, where less than a year 
ago near half-a-hundred lives were lost by a colliery explosion ! 

e jie Lead Mine, situate at Sheldon, near Bakewell, in 
the High Peak of Derbyshire, is on the point of being closed. At 
a general meeting of shareholders, held at Sheffield on Tuesday, 
this resolution was adopted, and it was decided to pay off the 
liabilities by a call of £3 per share. As there are 892 shares in the 
concern, with £32 per share paid-up, the loss to the shareholders— 
excluding loss of interest on capital—will be about £34,000. The 
mine has been worked for between three and four hundred years, 
with the exception of a short interval from 1843 to 1869. In the 
latter year it was opened out by Mr. Rawson Barker, Alder- 
man Fairburn, and other Sheffield gentlemen, who were induced 
to enter upon the enterprise from the large returns of ore 
which the books showed had been made from time to time. The 
— being a heavily watered mine, it was thought desirable to 
put down powerful pumping machinery, with which 1800 gallons of 
water per minute were brought up at an expenditure of 80 to 100 tons 
of coal per week. This was » td or two years, during which £19,000 
worth of ore was raised. Then it was resolved to get rid of the 
water by driving a level to the river Wye. This was done 
at a cost of £14,000. All this time, from 1869 to the present, 
the owners have been working without dividends. In cutting 
the level a vein of zinc ore was discovered, which was 
regarded as of immense value, and the hopes of the pro- 
prietors were further raised by the opinion of petent experts 
who examined samples. The company at once commenced to lay 
down a four-feet track to the deposit, but they had no sooner com- 
menced to win the zinc ore than they found it was all on the face 
of the rock, and behind it was a huge cavern, in which all their 
— of profit vanished. The chairman of the company, 
Alderman Fairburn, formerly Mayor of Sheffield, has filed his 
petition, with liabilities estimated at £20,000. His failure is owing 
to the long-continued depression in the lead trade, the value of ore 
having fallen from £24 to £12 10s, per ton, and chiefly to the col- 
lapse of the Magpie enterprise, in which he and his friends were 
heavily concerned. Very great sympathy is expressed for Mr. 
Fairburn, who is highly respected. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 
Tue Cleveland pig iron trade has been in a dull, inanimate con- 
dition during the last few days. Makers will not accept the low 
rices current, and quently hant polise whatever 
usiness is being transacted. Only small quantities arc, however, 
obtainable at the low rates which ruled last week. The market 
value of No. 3 g.m.b. is 39s. per ton; but some merchants will not 
take less than 3d., and makers, as a rule, continue to quote 
39s, 6d. to 40s, per ton, 


r ti were passed accepting an offer by Mr. Coulthard, of 
London, the first mortgagee, to pay 10s. in the pound to the other 
creditors, he retaining possession of the works. This composition, 
added to the mortgages on the property, makes the purchase price 
about £32,000. A syndicate of capitalists will be formed to acquire 
the property, but it is not likely that they will commence active 
operations until trade improves. 

A preliminary programme of the ensuing meeting of the Iron and 
Steel Institute, to be held at Middlesbrough from the 18th to the 
21st of September, has been issued. There will be general meetings 
for the reading and discussion of papers on the mornings of the 
first three days. Excursions are arranged to the steelworks and 
blast furnaces of Messrs. Bolckow, Vaughan, and Co., the blast 
furnaces and salt works of Messrs. Bell Bres., the North-Eastern 
Steelworks, and the other ironworks at Middlesbrough, the iron- 
works and shipyards at Stockton, and the Cleveland ironstone 
mines. A special train will be run to Crook, where the new coke 
ovens on the Simon Carvés system are to be seen at work at Messrs, 
Pearce and Partners’ collieries. 

At the general meeting of the Consett Iron Company, Limited, 
to be held on the 18th inst., the directors will recommend the 
payment of a dividend of 15s. per share. The Consett Spanish Ore 
Company, Limited, will hold a meeting on the same day, and a 
dividend of 2s, per share will be recommended. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow warrant market has been considerably more active 
this week. A larger quantity of iron found purchasers than usual, 
speculators having been influenced to buy on account of the advance 
in the price of coals. Prices advanced during the first two days of 
the week, and then the market quietened a little, there being a 
disposition to wait and see if the value of coals would rise all over 
the country, and if there was any likelihood of wages also being 
affected. The shipments of pig iron were very good in the past 
week, exceeding 14,000 tons, and the stocks in the warrant stores 
show a decline of about 500 tons for the week. 

Business was done in the warrant market on Friday forenoon at 
47s. 34d. to 47s. 5d. cash, and 47s. 6d. to 47s. 7d. one month, the 
afternoon quotations being 47s. 44d. to 47s. 5d. cash, and 47s. 64d. 
to 47s. 7d. one month. On Monday morning transactions took 
place at 47s. 54d. to 47s. 7d. cash, and 47s. 74d. to 47s. 9d. one 
month; while the afternoon business was at 47s. 8d. to 47s. 54d. 
cash, and 47s, 10d. to 47s. 94d. one month. On Tuesday forencon 
business took place at from 47s, 7d. to 47s. 84d. cash, and 47s. 10d. 
to 47s. 104d. one month, there being a slight reaction to 47s. 6d. 
in the afternoon. Business was done on Wednesday at 47s. 6d. to 
47s, 5d. cash, and 47s. 8d. to 47s. 7d. one month. To-day— 
Thursday—business was done at 47s, 5d. to 47s. 7d. cash, and 
47s. 8d. to 47s. 9d. one month, 

The values of makers’ iron have been firm, and an advance has 
been noted in Carnbroe and Glengarnock. The quotations are :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 57s.; No. 3, 53s.; 
Coltness, 61s. and 53s. 6d.; Langloan, 60s. and 53s. 6d.; Sum- 
merlee, 57s, 6d. and 51s. 3d.; Chapelhall, 57s. and 54s.; Calder, 
57s. 6d. and 50s. 6d.; Carnbroe, 55s. and 49s. 3d.; Clyde, 50s. 9d. 
and 48s. 9d.; Monkland, 48s. 6d. and 46s. 6d.; Quarter, 47s. 6d. 
and 45s. 6d.; Govan, at Broomielaw, 48s. 9d. and 46s. 9d.; 
Shotts, at Leith, 593. 6d. and 54s. 6d.; Carron, at Grange- 
mouth, 488. 6d. (specially selected, 54s. 6d.) and 47s.; Kinneil, 
at Bo'ness, 49s, 6d. and 48s.; Glengarnock, at Ardrossan, 55s, 3d. 
—_ -—? Eglinton, 48s. 9d. and 46s.; Dalmellington, 49s. 6d. and 


The state of business in the manufactured iron trade is quite 
satisfactory, and the prospects appear as good as they eae ete 
any time during the present year. Prices of malleable iron are 
firm, and merchants are awaiting certain eventualities in the hope 
of some advance being obtained. In the past week the shipments 
of iron manufactures from Glasgow were not quite so large as usual, 
but they may be expected to improve in succeeding weeks. Exclu- 
sive of pig iron, which was valued at £7800, they consisted of 
£19,100 worth of machinery, £2100 steel goods, and £15,100 general 
iron manufactures. 

The coal trade is quite brisk. The shipping qualities have been 
advanced about 4d. per ton at Glasgow, and it is the intention of a 
number of coalmasters to obtain an advance of about 1s. per ton 
on inland sales if at all possible. The experiment is being made in 
Lanarkshire this week, and it lies in the hands of the coalmasters 
themselves to procure the increase. If they are faithful to each other 
it will become general ; if not, it may“end in failure. There is a 
general belief that a slight advance in prices would be beneficial far 
beyond the coal trade, and that at present it could not possibly 
have any ill effects. ‘the week’s coal shipments from Glasgow 
included 4050 tons for Canada, 3100 for Genoa and Mediterranean 

rts, 1600 for San Francisco, 800 tons for the West Indies, 800 for 

rance, and 700 for Gibraltar. On the cast coast trade has been 
fairly good, although in some localities interruptions have been 
experienced from workpeople taking holidays. e coal shipped at 
Bo'ness is about 4500 tons, there being rather less dispatched from 
Leith, and close upon 9000 tons at Grangemouth. In Fife trade is 
very good, and the average quotations for coals f.o.b. at Burntis- 
land is given at 7s, 9d., while superior qualities are quoted at from 
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Mr. William Fraser, late manager of the Uphall 
» has obtained on lease from Mr. 
, an extensive and valuable mineral 


The directors of the Cam Coal Company, 
Limite, have issued a favourable report on the 
operations of the company for the past twelve 
months. They are distributing 5 per cent. divi- 
e shareholders, at the same time 


previous losses, and continue to develope the output. 
The miners of Fife and Clackmannan do not 
satisfied with the advance of 4)d. per day, 

ry them by the employers. At a meeting, 
eld at Kelty, in the West of Fife, on Saturday, 


ht to have 
been twice as + ges It was resolved to ask for 
an additional 6d. per day. 
The canara of Mid and East Lothian have 
resolved to return to their men the amount of the 
last reduction of wages. 
The new vessels launched on the Clyde during 


July numbered twenty-five, with an aggregate 

tonnage of 28,715, as com: with twenty-four 

eee 28,380 tons in t e corresponding month 
year. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

NEWPORT - a very satisfactory 
at present. lines to , Alexandra 
this week were ‘ak and the whole district 
showed a great amount of vitality. I visited the 

port this week and was much struck with the 
ccaitiien of things. The rivalry to Cardiff isa 
keen one. In the close vicinity, in a railway 
sense, we have also the Severn Tunnel, which is 
prosecuted with vigour. Mr. Walker has still an 
enormous amount of work to achieve, but he is 
doing it satisfactorily. 

The Chepstow is _satis- 
factory. iron and ustries of Wales 
are in a satisfactory con ng the latter espe- 

, and a large amount of business has been 
done in Cardiff, Newport, and gy during 
the week. Cardiff in particular has been very 
busy, and the railway occupied to the greatest 
extent of capaci’ 

I note that the new branch of the Taff, near 
iting the 


it was asse: that the increase o 


colliery develop ents in the neighbourhood. The 
new line to be vid is pro- 
gressing. witness the 


opening. The ne = line from Quaker ayy into 
Cyfarthfa works and collieries is also in good 
hands. At one point the work will be a 
one—the viaduct spanning the river—in whi 
the Taff Vale Railway will be jointly interested. 

The colliery districts are = with one excep- 
tion—that of Mountain Ash—where the doctor's 
dispute continues to attract % Pro- 
bably—thanks to the offices of Mr. W. T. Lewis— 
an agreement will be brought about this week. 
I should like to see the generous offer of Mr. 
Nixon taken to establish an accident fund out 
of the surplus left after paying ‘“‘ the doctor.” 
The proposed arrangement is between Mr. 

Abraham and others on the part of the men, 
and Mr. W. T. Lewis on the part of the owners 
of the collieries, first, that a fund shall be formed 
to be called the Nixon’s Navigation Medical 
Fund ; secondly, that such fund shall be governed 
by a committee of the workmen not exceeding 
one to every 100 men employed ; thirdly, that 
the committee shall be nominated by the work- 
men. Further, the of in the stipulates that the 
workmen shall pay the £; that the aid of 
the colliery clerks shall be given in the manage- 
ment of the accounts. Some degree of peace 
may now be after the turmoil, for I fully 
expect the orkmen will ratify the agree- 
ment, and Mr. Lewis have accomplished 
another great work, and that may be taken asa 
copy for the whole of the we A districts. The 
question of medical and surgical arrangements as 
connected with collieries has always been a vexed 
one ; now light begins to be seen ahead. 

There is nothing new with regard to the iron 
and steel trade. Local railways are buying 
more freely, and Canadian business is tolerably 

Tin-plate is unchanged. 

The Powell Duffryn Company have won the 
4ft. seam at their new sinking of Lower Duffryn. 
This adds several hundred acres of this valuable 
seam to their mineral stores. There isa ~~ 

fa new near Pontllanpraith by the 


port Abercarn Steam Coal Company. 


BRIDGES AND STRUCTURAL IRONWORK.—Manu- 
facturers in these branches continue busy, and 
early delivery cannot easily be obtained at current 
cena Some very large orders for India have 

given out during the past half-year, and 
these, added to foreign, colonial, and home orders, 
will afford employment for the factories till the 
end of the year, and brid Oo — been ordered on 
the Continent that woul course have 
been made in this country. “The results, if quality 
and price be considered together, are not such as 
to cause - uneasiness concerning foreign com- 
—- e introduction of steel continues to 

but the advantages it affords are 
not yet fully understood. A saving in weight 
and @ consequent reduction in the total cost to 
that of an iron structure is not the only It 
is rather in the facilities that its superior ductility 
allows, in the new shapes that can be given to 
parts when made of mild steel, and in the supe- 
rior strength which steel affords to small as well 
as large structures, that must ultimately lead to 
its universal adoption, and, if judged on thess 
bases, steel is really cheaper than iron. wid oy 
struction of big bridges is much encouraged 
recent success. The New York Brooklyn Bri 
has been > gee for traffic with much éclat; 
Forth Bridge, which in stability and asin 
wili much exceed it, is now fairly commenced. 
The Attock Bridge in India, one of the largest in 
the world, is completed. The manufacture of the 
Benares Bridge of steel is nearly finished, and the 
caisson piers are well advanced in situ. ‘Over the 
Thames at London new bridges are to be con- 
structed at Blackfriars, Bat Hammer- 
smith, and Putney, and one at the Tower for 
East. traffic cannot much longer be delayed.— 
Matheson and Grant's Trade Report, 
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24th July, 1888. 

3619. Giass Wars, A. G. Brookes.—(W. L. Libbey, U.S.) 
3620. AnTI-FRICTION Rotter Devices, J. H. rig 
@. Yate, Shetudlt, end Boyer, 8) 
8621. TeLecRaPHic Apparatus, H. H. Lake.—(F. van 

Rysselberghe, Belgium ) 
$622. Smoxine Pipss, J. H. M. Locke, Chesterfield. 
$623. Sueep Suears, T. Birkhead, Sheffield. 
$624. Exrractine Compounps from ALKALI 
3625. Dulwich, 'RAM-CaRS, T, 
East D and R. andsworth. 


3628. M. 
schladen, London. 
3629. Apvertisine, A. M. Clark.—(C. Herbdelot, Paris.) 
Fasrics, &c., W. Clark.—(&. Barou, 

aris. 
8631. Steam Cuxtivation, A. Greig, Leeds. 
3632. PrRePaRING INSULATED WIRES, H. E. Newton.— 
(A. A. Cowles, New York.) 
Macarngs for Ostainine ELectric CuRRENTS, E. 
ones, 
8634. for Doors, B. J. B. Mills.—(J. 


urier, Lyons. 
for InpicatTinc Weicuts, T. H. Ward, 
n. 
3636. Watcuss, W. R. Lake.—(F. Fitt, Switzerland.) 
3687. Rat Joints, T. H. Gibbon, New York. 
3638. CLoTH Maps from Inpia-RUBBER, W. R. Lake.— 
(Ff. B. Aldrich, Boston, U.8.) 


Switzerland.) 

J. Wetter.—(C. 
Textie Fasaics, J. H. Johnson.—(E. 
3642. 


Poriryine Coat Gas, M. Williams, Wigan. 
25th July, 1883. 


8643. 5. K, Tullis, 
S644. VaLvas, J. K. Tullis, G 
5. Hawsom C 


3647. VenTiLator Cow.s, A. Mechan, 

3648. Doors, F. W. B 

3649. the GeaRING HEaLp: Looms, 
8. H. Storry and 8. D. Rhodes, Huddersfield. 

3650. Arracnine Door Knoss to H. C. Webb, 
for Co: F. Marsden, 

3651. RecEPTACLEs for Convgeyinc FLvips, F. 
Sheffield. 


3652. SzpaRaTinc Merats from rHerr Ores, &c., W. P. 
Thompson.—{@. 7. Lewis, Philadelphia 
3658. DevonsHIRE CREAM, W. Horner, Addington. 
3654. Apparatus for CurRLine the Hair, H. Roman, 
Baverstock Hill. 
3655. Wzavine Looms, R. H. Brandon.—(G. Crompton, 
Worcester, U.8&.) 
3656. FLusHine Apparatvs, W. B. Bennett, 
3657. TreaTinc Spent Lime, &c., W. R. Lake.—(A. 7. 
Schuessler, V. Zeis, and M. D. Hanover, U.8.) 
26th July, 1888, 
3658. TreaTinc Fats for Soap, J. Imray.—{/. 4. F. 
ALLERS for PREPARING Bradley, 
Bradford. 


3660. Motors for Tram-cars, J. T. Dann.—(C. Brown, 


3664. Grinpine C. Duck , Lincoln. 
3665. MeraLiic Packinc Caszs, C. 8. Brodersen. 
—(Braun and Bloem, Diisseldor{.) 
3666. Suips, W. P. Thompson.—(H. le Roux, 
3667. Toot for ManuractuRinG Boots, A. 
(8. Fejes, Kula.) 
3668. Removine STONES from the Biapper, W. P. 
Verguiro, 
3669. PROPELLING Burrs, G.'W. von Nawrocki.—(4. F. 
Barth, Grossenhain.) 
3670. TRACTION Enoines, J. H. Johnson.—(J. BE. £. 
Pécourt, Paris.) 
Railway Lamps, J. Harbottle, Newcastle-upon- 
ne. 


27th July, 1883, 

3672. Mittivery Tro«mines, W. Askham, Nottingham. 

3673. BunpLe CaRRIERS for W. M. Cran- 
ston.—(W. A. Wood, New k.) 

3674. SHears for CLIpPinc J. Sabartier.—(J. 
Bariquand and Son, Paris.) 

8675. Mats, R. Martinez, New York. 

3676. for Pzrsons to 4 
Rooms Fittep with Smoke, L. A. Groth.—(B. Loeb 
jun., Berlin.) 

3677. Makino Casxs, 8S. Wright, t. 

4 REFINING O1L8, = Imray.—(/. A. F. Baug and C. 

nguinetti, Pari 

3609. SMELTING N. Frere, Belgium. 

8680. Preservizc Foop, D. Chapman, Manchester. 

3681. Stipine CHANDELIERS, J. London. 

3682. Contents of CenTRIFOGAL Ma- 


. Williams, 

3684. Iron SHIPs’ CoMPASSEs, B. 

3685. Fastenines for Fotpinc Book Doors, w. 
A. Bonella, London. 


28th July, 1883. 
3686. Currinc Sugar-cane into Lenatus, J. Thornton, 
Cleckheaton. 
3687. CHatnrs, F. C. Glaser.—(F. W. Erdmann, Wismar.) 
3688. Guipinc Cuains for Wincues, R. Rudd, Croydon. 
3689. Spinninc Macuinery, T. E. Smith, Keighley. 
8690. H. A. Bonneville.—(A. Raiu, jun., 


) 
3691. Pastry, H. J. Haddan.—(A. Kluche, 
Berlin. 
Distrizvtion, St. G. Lane-Fox, 


3693. BorrLe Stoppers, M. Gill, Huddersfield. 

3694. Prerarinc Yarns, W. Lancaster, A 

| 2085. the of = ERSONS 
ING EHICLES, 
3696. Recorpine Speep of F. H. F, Engel.— 

m0. Pizoldt, Hamburg.) 

3697. Pawtocrapus, C. Pieper, Altona. 

3698. Station Inpicators, 8. Ballin, Hamburg. 

Waste Propucts, W. J. Brewer and A. 


8, London. 
$700. Gus Supports for Mou.ps for Castine, &c., T. 
Samson, Greenock. 
8701. VenrTiLaTion in Curmnizs, J. Davies, 


Lianfy’ 
3702. DyNamo-ELEcTRIC Macuines, 8, Z. di Ferranti | 3083. 
and A. Thompson, London. 


8703. Gas Exorngs, J. 

8704. for R. Blac 

Johnson, Kentuc 

3706. STEAM STEERING Apparatus, J. Downton and E. 
Wims it, London. 


hurs 
8707. MouLps for OBTAINING Fac-simiies, R. 
London. 


80th July, 1888. 
8708. IntuminatTine Gases, A. G. Henderson and J. A. 
Kelman, London. 
3709. PaoroaraPnic BAcK- -GROUNDS, F. Marra, London. 
8710. Currine DovsLE-woven Fasrics, H, Spring- 
mann.—(E. Cohnitz, Elberfeld.) 
8711. Repucine H. Springmann. —(A. C. Nagel, 


R. H. Kaem Linnenbriigge, -) 
8712. Wick for CaRRiaGE Lamps, 
W. P. Thom: Lahore. 


—(J. Sera; 
8713, AXLES for Rartway Carriaces, L. 8. 
Zachariasen, Christiania. 
8714. the Taprine of Beer Casxs, W. 8. 
and W. A. Dackus, Birming! 
for Gioves, H. Pataky. —(C. Distel, 
Roor Covertnec, H. Pataky.—(C. Wildhagen, 
Nuremburg. 
8717. Reriina Pararring, C. Crellin, Leytonstone. 
8718. ASPHALTE APPARATUS, ‘+. D. Healey, B Brighouse. 
3719. Screw Hooks, &c., 8. W. and J. A. Richards, 


Birmingham. 
8720. Treatino Soap Suns, A. Crossley, 


Adwalton. 
8721. Cueckino Reczrrrts of H. Lyon, Lo London. 
8722. Stop Motions for Looms, A. Reddie.— 
(P. Bouy et Compagnie, Paris 


$723. Docas of Gas R78, J. Bartle, London. 
8724. TRANSMITTING TELEPHONIC Messaass, G. F. Red- 
fern.—(C. Mildé, fils, et Cie., and C. T. 
3725. TREATING BiTUMINovs. SHaes, C 
Blackwood, and R. Slater, Blac! 
8726. Oreans, T. C. Lewis, 


Inventions Protected f ix, Menthe on 
Deposit of Complete ions, 

3598. Corsets, H. H. Lake, -buil 
London.—A communication from C. N. Chad 
Brooklyn.—2lst July, 1883. 

8603. Frre-escapes, G. 8S. Prindle, Washington.—A 
communication from G. H. Thompson, Plattsmouth, 
and 8. O. Ryder, New York.—28rd July, 1883. 

3655. Looms for ee R. H. Brandon, 
communication from G. Crompton, 
—25th July, 1883, 


Patents on Sho Story Duty of £50 
has been p ad 


3058. Permanent Way of ell J. Cleminson, 
London.—24th July, 1880. 
3049. CLARIFYING Inrusions, 8. C. David- 
son, Belfast.—24th July, 1880. 
Vatve Gear, H. Davey, Leeds.— 
Ics, W. A. Gorman, London.—24th July, 


aus. H. W. Pohlmann, Halifax.—30th 
Lanp, W. Barford and T. Perkins, 


1. Boats, J. Donovan, 
Wes th July, 1880. 

. Acip, J. H. Johnson, London.— 

1880. 

MOTIVE TRAM-CARS, T. Turton, Liverpool.— 

jones in in Leap Pipes, 8. Bennett, Manchester.— 

8874. Gas’ Proovomns, W. Siemens, London.—19th 

August, 
“BOXES, W. J. Webster, London.—27th 


'y, 1880. 
Motive Powrr, W. H. Northcott, 
—3rd August, 1880. 


which the Stam: of 
Patents on £100 


8029. ARTICULATING the AxLEs of Raitway CaRRIAGES, 
J. Cleminson, London.—27th Jul al 

2068, MACHINES, London.— 
12 

for Fotpixe Parer, W. Conquest, 


Ms, odgson, J. |Broadley, and 

J. Lister, Bradford.—31st July, 1876. 

Sucar, A. Lyle, sen., Greenock.—29th 
uly, 1880. 

3041. Werr Grates, 8. Cook, Bury.—27th July, 1880. 


Notices of Intention to Proceed with 
Applications. 


(Last day for filing opposition, 17th August, 1883.) 
1034. Manuat L. Cathcart, 
Alexan: , U. 


—26th Februa 
1078. Exastic WIRE Banps, F. Frankfort-on- 
unication from G. Pickhardt.— 


¢-Main.—A comm' 
February, 1883. 

1221. Torpgpors, A. J. Boult, London.—A communi- 
cation from A. Weeks.—7th March, 1883. 

1315. Lawn Tennis Batis, F. O. Heinrich, Wimbledon. 
—12th March, 1883. 

1487. Rottine Anoutar Wirz, J. W. Hirst, J. Hirst, 
and J. Bottomley, Brighouse.—2lst March, 1883. 

1508. nl Sauvée, London.—Com. 


from arinoni & J. Michaud.—22nd March, 1883. 
1516. Corres H. Pfeifer, Freiberg. —22nd 
March, 1 
1525. Cuitainos Boxes and Carriers, G. Pitt, Sutton. 
rom G. V. Fosbery.—22nd March, 1:83. 
1526. &c., T. A, Silverwood, Brighton. 
—24th March, 1883 


1528. Fiexisue Waren B T. Slater and 8. Owen, 
London.—Com. from E. Kie tz. —24th March, 1383. 
1532. Automatic FLusHine Apparatus, A. C. Boothby, 

Kirkcaldy.—24th March, 1883. 
1534. Looms, J. Hodgson and 8. Greenwood, Brearley. 
—24th March, 1883. 
1538, ELECTRICAL Coxpvuctors, H. H. Lake, London. 
—Com. C. de Cazenave.—24th March, 1883, 
1578. P. M. Justice, London.—A comm’ 
Dietzsch.--28th March, 1883. 
London.—A com- 
—29th 1883, 
1609. Atarms, &c., I. Thomas, Aberdare.—30th 


larch, 1883. 
tween Liquips an ASES, “Johnson, 
don.—A communication from J. 
80th March, 1883. 
1742. Divipixe DovBLE-PILED Fasrics, J. H. Johnson, 
London. from T. Diéderichs.—6th April, 1883. 
1786. WHEELS, J. McLaren and H. McLaren, Leeds.— 
9th April, 1883. 
1999. PREPARING Macuinery for Fax, &.,J. Reynolds, 


it.—19th April, 
2032. Rerriczratixc, A. 8. Haslam, Derby.—2let 
es) ™ Ammonia from Coat Gas, W. J. 


London.—18th June, 1883. 
. CONVERTING ReciPRocaTine into ROTARY 

Bauine Presses, J. W: let June, 


3127. Comrouxn suitable for ELecrro 
E. C. T. Blake, Ji 1883. 

8158. VALVE D. A com, 

G. house, jun.—26th June, 1888. 

=. en W. ks, jun., Nottingham.—26th June, 

$200. , Arr from H. Burgin, Walt- 
hamstow.—27th June, 1883. 

$242, Tutte or Lace Macuines, C. D. Abel, London.— 
Acommunication from E venidre.— 30th June, 1883, 

8603. Fine-zscapes, G. 8. Prin: Washington, 

A communication from G. H. pson and 8, 0. 

Ryder.—23rd July, 1883. 


(Last day for fling opposition, 21st August, 1888.) 
1547. age | man, J. 
uerden, Burnley, Baron, 
Rochdale.—27th March, 1883. 

1552. AERIAL NAVIGATION, B. W. Maughan and 8. 
Waddy, London.—27th Marc’, 1883. 
1582. CaRDs for the Recerrion of Birk, &., 

J. H. Johnson, London.—A communication 
F. E. Vaguez-Fessart.—20th March, 1883, 
1593. Stzam Traps, J. Gillies, Glasgow. 


1605. Groves for Gas Burners, A. E. Edwards, Lon- 
a 30th March, 18 


ion, — 83. 
1611. MANUFACTURING Tissugs, H. J. Haddan, London. 
—A com. from H. Kahls.— 30th March, 1883. 
Sree. Banps, J. Sheldon, Stocksbridge.—Srd 


1883, 
1694. Sasurs, J.B. Adams and J. Telford, 


1883. 

1711. Carpio H. J. Haddan, London. 
communication from J. . Bolette.—5th April, 1883. 
1724. Locks and Lock-oates, W. R. Lake, London.—A 

communication from L. Coiseau.—5th April, 18838. 
1729. Remepyine Puysicay Derects of the Moura and 
communication 


ers, H. dan, 
com. from Reinicke and Jasper. 6th 1883, 
1750. Removixe Sanp from Rivers, &c., W. R. Lake, 
London.—Com. from L. April, 1883. 
1788. CoLournina Marrers, P. J. Meyer, Berlin.—9th 


1883. 
17 Gas H. J. Haddan, London.—A 
munication from J. Fleischer.—9th April, ag oe 
1879. 79. ELEOTRIC SIGNALLING, &c., J. H. Johnson, 
A from ‘A. A. Jeanjean mi 3 L. J. 


883. 

1905. Wuxpixa Yarw and sv. J. Liddell, J. 8. 
Brierley, 8. H. Brierley, F. W. 
Huddersfield.—14th April, 1888. 

1918. Harmonisine Mexopies, B, 8, Maitland, London. 
—16th April, 1883. 

1968. Storpina Hoxzs in Suips, J. B. Wilkie, North 
Shields.—18th April, 1883. 

2042. MaGNETO-ELECTRIC Macuines, &c., G. Hookham, 
Birmingham.—2lst April, 1883. 

and ‘ADS, R. Morris, Blackheath — 


April, 1883 
2131. Capsutes for Bort: E. P. Alexander, London. 
—Com. from C. Ches' t.—27th April, 1883. 


2186. PREVENTING FRAUDULENT se ERENCE with 
the Conrznts of Borrizs, &c., E. P. Alexander, 

Reversinc the Motion of Enarves, E. Boutard, 
ge May, 1883. 

. Measurine Lenortus of 

unication 


heim's Sons.—9th May, 1883. 
Strong, &c., 8. Mason, Leicester.—10th 


= for Weavixe, M. Sowden, Bradford.—8th 
une, 

$135. Gas  —_ P. Niel, London. —25th June, 1888. 
3169. Matrine, W. R. ‘Tae, communica- 


tion from J. om 
3178. Borixo { Rock, W. L. Wise, London.— 
. from C. W. Burton. —26th June, 1883, 
8175. Sream Exoines, W. P. Thomson 
A. Corbin and G. unter. 
J 


, London,—A unica: 

N July, 1883. 
3655. Looms for ‘Wravixa, R. H. —A 
communication from G. Crompton.—25th July, 1883. 


Patents Sealed. 

List of Letters Patent which passed the Great on 

24th July, 1883.) 

481. and Hoistine Strong, R. Stone, New 
York. 1883. 

494. a E. K. Dutton, Manchester.—80th January, 


GRADUAL Grain, W. P. Thompson, 
Liverpool.—30th wary, 1883. 
499. W. Weatherhogg, London. 
G. G. André, 
RIMARY VOLTAIC BATTERIES, 
Dorking.—30th January, 1888. 
L, W. Leeds, London.—30th January, 


515. Diecine or Cuttivatine Lanp, E. Cobham, Steven- 
age.—30th January, 1883. 
Lamps, A. Kryszat, Moscow.—3let 
‘anuary, 
525. Exuipitine Goons, F. McIlvenna, Manchester.— 
January, 1883. 
584. Stanps for Hoipine F. A. Colley and J. 
Wingfield, Sheffield.—3 ist 1883, 
cars, &., M. Ward, London.—3let 


Jan 883, 
Contin, Steamsuirs, 8. Plimsoll, London.—lst 
Sramse or Cuip, C. Mohr, Birmingham.—l1et 
Conpuctors, J. Imray, London.—lst 
559. W. P. Thompson, 
Liverpool.—lst F 1883. 
576. by one 7% D. F. W. Quayle, Isle of Man.— 
PuRE Sri Wivez, M. Bauer, London.—2nd 
679. 0. of PADDLE-WHEELS, J. Stewart, Blackwall. 
CouPLina, J. H. Vidal, Sunderland.—2nd 
A. Budenberg, Manchester.—3rd 
Apparatus, J. and J. E. 
ys borough.—5th February, 1883. 
Generators, J. A. Fleming, London.— 
628. of P, Cardew, 
Chatham.—5th February, 1 
653. Woot, &c., J. T. Nelson, Leeds.—6th 
February, 1883. 
Savery Lamps, L. T. Wright, Beckton.—7th Feb- 
699. MOULDS for Suarine Buus, &., A. Swan, Gates- 
708. Gear, @. D. Davis, London.—9th Feb- 


718. Hosz Rerts, J. T. Foot, Hammersmith.—0th 


February, 
723. RouNDaBooTs, W. Meeds, W. M and T. 
Blinkhorn, 


100 
8s. 3d. to 8s. Sd. per ton. Stocks have become 
very small, and the outlook altogether is better 
‘atents. 
0} *,* It has come to our notice that some applicants of the 
we CO much unnecessary anno 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
i i refer to pages, in ¢ of turni: pages 
that they set aside a considerable sum to meet 
Applications for Letters Patent. 
When have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 
2020. ZLAIR "7.2 AnGervon, 
3627. Treatine Poospuates, H. J. Haddan.—(d. H. 
Koefoed and T. B. Stillman, New York.) 
from B. J. Bing.—6th April, 1883. 
1883. ExpLosive Compounps, F. W. Gillies, Germany. 
3300. Sprinos, W. R. Lake, London.—A communica- 
tion from C. Mace.—8rd July, 1883. 
8361. Cootine the Toupes for ArTILiERy, 8. 
Pitt, Sutton.—Communication from H. Harmet.— 
3662. — ys H. Greene, London. 6th July, 1883. | 
3663. DistrisuTine Biast to Biast Furnaces, P. P. 
3032. CLeaninc Corton, &c, W. R. Lake, London.— 
London.—29th May, 1883. 
2765. Finepiaces, P. Jensen, London.—Com. from F. 
von Callenberg and E. Fischer.—4th June, 1883. 
2917. Spirit Stoves or Lamps, D. Pozainski, 


Aue. 3, 1883. THE ENGINEER. 101 
731. Prerarina Maur, J. H. Johnson, London.—9th | 5787, 4d; 5788, 4d.; 5789, 6d.; 5790, 6d.; 5791, 6d.; | vided with internal passages for cooling the same, in | base provided with a chamber for ooptetninethe 
Fe 1888. 5792, 6d.; 5796, 6d.; 5797, 2d.; 5800, 2d.; 5801, 2d.; | combination with floats or rings resting against it.’ said 


ebruary, 
732. TrEaTING MineRAL Puosraates, W. G. Strype, 
Wicklow. —9th February, 1883. 
739. TreaTina ALKALI Wastes, J. Simpsen, Liverpool. 
—l0th February, 1888. 
1 ConsuminG Smoke, J. H. Johnson, London.—12th 


783. Pieene for Looms, R. Fielden and T. Fielden, 
Walsden.—13:h Fe 1883, 

799. FinisHine BLacKENED F. J. Drewry, 
Burton-on-Trent,—1ith February, 1 

800. Puawinc Macuines, F, J. Drewry, Burton-on- 
Trent.—14'h February, 1883. 

802. Butter WorKERs, Bradford, Manchester,—14th 
February, 1883. 

889. Sroves, T. Fletcher, Warrington.—17th 
February, 1883. 

910. CONCENTRATING and Wives, 8. Pitt, 
Sutton.—19th February, 1 

961, Miners’ Sarety a G. H. Timmis, Stour- 

bridge. —2lst February, 1883. 
1024. CRIBS CHILDREN, A. M. Clark, London,—24th 


‘ebruary, 1883. 

1007. Howes for Risso, &c., A. M. Clark, London. 
—27th February, 1883. 

1093. Gas Excines, E. G. Wastfield, Liverpool.—1lst 
March, 1883. 

1133, SPOOLS or Bossins, F. Wirth, Frankfort-on-the- 

Main.—2nd March, 1883. 

1334. Supe VaLves, &c., A. J. Boult, London.—13th 
March, 1883. 

1380. PREPARING Pictures, &c., R. Brown, R. W. 
Barnes, and J. Bell, Liverpoul.—15th March, 1883. 

C, Pieper, Berlin. — 30th March, 


1604. Heatine and W. Schénhey der, 
London.—30th March, 

1944. Detecrixo Leaks J. J. Tylor, London. 
—lTth April, 1283. 

2052. MeTaLLic Roo RooFine, &c., R. Hudson, Gildersome. 
— 23rd April, 

2197, A. W. Phillips, Atherstone. —lst 


May 
2209. for Borrers, J. A. Hopkinson, 
London.—1lst May, 

2422. W. R. Lake, London.—l1st 


May, 1888. 

2278. “Govannoss, J. Musgrave and R. Gregory, jun., 
Bolton.—4th May, 1883. 

2337. Erectric Lamps, A. Shedlock, New York.—8th 
May, 1883. 

= Macuines, H. H, Lake, Lon- 

— 1 

2340. Bertus, H. H. Lake, London.— 
8th May, 1883. 

2347. RemovaB_e Protectine Cover for Booxs, H. J. 

London.—8th May, 1 
= Gaaviwa Docks, &., J. Walsh, Cardiff.—9r 
May, 1 

2384. ‘I'reaTiNG Ores, J. Cross and G. Wells, Widnes, 
—10th May, 1883. 

2336. Exiractino Sitver from Biugstone, &c., J. 
Cross and G. Wells, Widnes.—10th May, 1883. 

2390. Ostainina Matats from Ones, C C.D. Abel, Lon- 
don.—1l0th May, 183. 

2100. Looms for Weavinc Wire, E. Lucas, Balsall 
Heath.—11th 883. 

2411. Cotourine Mairers, J. Erskine, Glasgow.— 12th 


May, 1883. 
Svuoar, C. Steffen, Vienna —12th 
lay, 1583. 
2494 MULTIPLE P. Brotherhood, 
London.—18th Mey, 
2504. MANUFACTURE Inow and Srezx, T. Griffiths, 
Abergavenny. —19th May, 1883. 


(List of Letters Patent which passed the Great Seal on the 
30th July, 1083.) 

4440. Removino Iron and Manoanese from certain 
C. Semper, Philadelphia, U.8.—19th Sep- 
t 

543, METAL Printine, &c., Pirates, D. Appleton, Man- 
chester.—lst February, 1883. 

551. ARTIFICIAL Inp1a-RUBBER, W. H. Harrison, Lon- 
don.—lst Fi ry, 1883. 

585, Stampine, @c., Cioargire Paper, W. H. Beck, 
Coma 
9. ComBUSTIBLE Gas, Cross! 

February, 1 ‘ 
J. B. Thompson, London.—3rd Febru- 


ry, 1 
'WATER-cLOSETS, 8. 8S. Hellyer, London. — 3rd 


‘ebruary, 1883. 
602. HoLpine Necktigs in Position, E. C. Wise, Bel- 
vedere. — ruary, 1883. 
609. Covers for Umprettas, M. Hyam, London.—5th 


February, 1883. 
610. Loomeine by Gas, F. A. L. de Gruyter, Amster- 
dam.— 5th February, 1883. 
626. —- Pens, J. J. Ridge, Enfield.—5th Febru- 


645, Power Enaines, J. Robson, Birmingham. 
Pres, H. Luetke, Berlin.—6th 


666. Hearina and SreaKino SiMUL- 
H. Marlow, Shepherd's Bush.—6th Feb- 


1883. 

695. a Winbew Sasues, J. Hay and G. Robertson, Glas- 
gow.—8th February, 1 

698. ELEcTRIc &c., J. T. Todman, Dorking.— 
8th February, 1883. 

T. E. Bladon, Birmingham.— 91h February, 


720 for Groves, &c., J. Pitt and J. Worm- 
ington, ham.—9ih February, 1883. 

754. OPEN-HEADED Carriaces, W. H. Bailey, London. 
—10th Feoruary, 1883. 

794. Suesr, W. R. Lake, London.—13th 


ry, 1883. 
J. Ferris, Athlone.—2lst February, 
984. CHIMNEY Pots, &c., F. Hamond, London.—23rd 


Febr 1883. 
999, Gas &c., A. M. Clark, London.—23rd 
February 


1115. Apparatus, A. R, Bennett, Glasgow. 
—Ilst March, 1883. 
2139. EXPLosivE Compounns, E. Turpin, Paris.—27th 


1883. 
Marricrs, L. Possett and H. 
Schimansky, Berlin.—2nd May, 1883. 
2261. Boxes or Barres, G. D. Terry, London.—8rd 


May, 1883, 

2270. action for Ptanorortss, J. Herrburger, Paris.— 
4th May, 1883. 

2471, Ever-Porntep Penci.-cases, W. Wiley, Birming- 
ham.—17th May, 1883. 

2510. Spinpizs and A. M. Clark, 
London,—19th May, 1883. 

2523. Bxtmovnanes Fines, T. V. Trotha, Germany.— 
2st May, 1883. 

Arr, J. 8. Muir, Lendon.—5th 

une, 

2789. Fisrous Piants, W. L. Wise, 

Londun.—5th June, 1883. 


List of Specifications published during the 
week ending July 28th, 1883, 


4604, 2d.; 4616, 2d.; 4736, 2 2d.; 4949, 2 3 4950, 2d.; 

5072, $d.; 5889, 6d.; 5804, 2d.; 5418, 6d.; 5434, 2d.; 
5500, 2d.; 5524, 2d.; 5551, 4d.; boss" 6d.; 5610, 6d.; 
5611, 6d.; 5617, 6d.; 5619, 10d.; 5625, 2d.; , 6d.; 
5704, 2d.; 5716, 6d.; 5721, 2d.; 5722, 2d.; 5736, 2d.; 
5787, Qd.; 5741, 2d.3 5742, 4d.; 5744, 8d; 5746, 
5747, 4d.; 5748, 2d.; 5750, 2d.; 5751, 2d.; 5752, 2d; 
758, 10d.; 5756, 6d.; 5757, 4d.3. 5758, 6d.; 5759, 6d.; 
6d.; 5764, 6d.; 


5802, 2d.; 5803, 6d ; 


5808, 2d.; , 6d.; 5810, 4d.; 5818, 6d.; 5814, 2d.; 
5816, 6d ; 6818, 2d.; 5819, 6d.; 5820, 6d.; 5821, 2d; 
5822, 6d.; 5823, 6d.; 5824, 6d.; 5, 2d.; 
5827, 2d.; , 2d.; 9, 2d.; 5880, 2d.; 5832, 6d.; 
5833, 2d.; , 6d,; 5836, 2d.; 5837, 6d.; 5838, 4d; 
5839, 2d.; 5840, 6d.; 5841, 6d.; 5842, 2d.; 5844, 6d.; 
5845, 8d.; 5846, 6d; 5847, 6d; 5848, 2d.; 5849, 6d; 
5854, 4d.; 5855, 24; 5856, 2d.; 5859, 2d.; 5840, 4d.; 
5861, 2d.; 5862, Gd.; 5864, 2d.; 5365, 4d.; 5866, 4d.; 
5869, 4d.; 5878, 2d.; 5880, 6d.; 5885, 8d. , 2d; 
, 6d.; 5912, 1s.; 5918, 4d.; 5916, 6d.; 5926, &d.; 
5940, ; 6d.; 5942, 5948, 6d.; 5965, 6d; 
» 64; 6027, 6d.; 6047, 4d.; 6972, 6d.; 


5989, 
6120, 785, 44 


tions will be forwarded by post from the 
Phiten ce on receipt of the amount of price and 
. exceeding must be remitted 
ost-office order, made pa: at the Post-office, 
t-office, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by oursel Tus EnGIneer at the 
of Commissioners of Patent 


4604. Batis ror Lawn Tennis, Cricket, &., J. 
Neville, Hackney.—28th September, 1882.—(Pro- 
visional cn not allowed.) 2d. 

The ball is composed of india-rubber, cork dust, or 
other wood dust, and a fibre of cotton, wool, flax, 
hemp, or any other similar material. 

4616. Sy: Tem anp Means oF 8. Puente 
Kensing on.—28th S ptember, 1 — (Provisional 

‘otection not allowed.) 4 

Advertisements are exhibited on smooth walls which 
are covered with Portland or Roman cement or 
asphalte. 

Srays, W. Reynolds, Leicester.— 
17th October, protection not 


stay a piece of elastic 
we 


4950. Postat Wrappers, A. Savage, New Kent-road. 
—18th October, 1882.—(Provisional protection not 
allowed.) 2d. 

Relates to formation of the wrapper 80 that the con- 
tents may be w and replaced without break- 
ing the wrapper. 

50'72. Prayino Carps, W. R. Lake, London.—24th 
October, 1882.—(A communication from B. Dreyfuss 
York )—(Provisional protection not allowed.) 


Each characteristic mark or desi 
card is formed of letters and wor 


on the face of the 
, 80 arranged and 
proportioned as to make not only the several distinc- 
tive characters, each possessing its well-known con- 
ventional colour, but also to cunvey to the player an 
advertising announcement. 


5889. Apparatus FoR ScsPexpinc, Ho-srine, 
Loweagino, Disconnecting Heavy WEIGHTS, 
svucH aS Boats, AND IN SHACKLES FOR SAME, &c., 
&. 8. Wood foi d.—11th November, 1882. 6d. 

This relates to the construction, arrangement, and 
operation of shackles, wherein there is a built, revul 
disc, and slot, in which the end of the bolt rests, an 
lever or spanner for opening the same. Modifications 
are described. 

5804. Manuracrure or Bavsenes, J. J. Danks, 
London.—13th November, 1:82.—( Pi ovisional protec- 
tion not allowed) 2d. 

This relates to the employment of woven hair and 

5418. Apparatus ror Fastesixc BuiTons 
Eyes To Boois Sxogs, &c., F. J. Drewry, Burton- 
on- Trent, cx.cutor of W. Morgan-Brown, London.— 
14th November, 1882.-(4 communication fiom J 
Davis, Lynn, Mass., U.8) 6d. 

m4 = ject is to secure upon shoes or garments, by 


single-pronged rack or fastener, usual 


5434. Construction or Lace Eporno, &c., R. J. 8. 
Joyce, London.—l4th 1882. ovisional 
protection not allowed 

The object is to penn lice edging or borders 
with a fringe or trimming, or fancy, and with or 
= beads or other unasuntation rom its band 
or top. 

5500. Lipies’ Dress Bopice Forms, S. Stott, Man- 
chester.—18th November, 1882.—(Partly a communi- 
cation from C. 1. Haley, New York.)—( 

not allowed.) 2d. 

The object is the manufacture of an article to be 
used by a lady over the corset for ——— the form 
or shape of the bodice of her dress, and also the 
appearance of her figure. 

5524. Lawn Poot, A. J. Adams, London.—2lst No- 
ne. 1882,—( Provisional protection not allowed.) 


an g the game of pool 
on a lawn as usually played on a table, the 
— for playing it consists of rods or cues and 


5551. Apparatus ror SHAMPOOING AND WASHING THE 
Homan Heap, A. G. Klugh, St. John's Wood,—22nd 
November, 1852. 4d. 

This relates to the combination of elastic tubes pro- 
vided with a ball or balls, and arranged in connection 
with a rose or other similar cont:ivance. 

5558. Fountain on ReeRvorR PENHOLDERS, A. 
Osborn, Burmingham.. —22nd November, 1882. 

The inventor claims i in fountain or 
reservoir pevholders, in which the spring actions are 

din dry 8, 80 that the springs never 
coming into contact with the ink, cannot get cl 


or corroded ther, with the simultaneous action of 
the valves uced by the arrangement of such valves 
and spring. 


6611. Apraratus yor ReouLatina THE FLow oF 
Liquips, P. J. Catterall and BR. Birch, Manchester.— 
25ta Nov , 1882. 6d. 

To regulate the ‘supply of water the inventors make 
use of a tube, on which are fixed two diaphi of 
leather or other material, diaphragm being 
larger than the lower. ry of dia- 
ph is secured _e. e flanges of a shell or 

vase torus ed in three parts. The lower end of the tube 
is is fixed in or formed with a chamber, in which isa ball 
resting on a seating to form a valve. In the lowest 
fixed a pipe that 

the top o 


ragms water is admitted, the Ieesvare of wi which 
fifte the dia; s and tube when the supply to the 
top of the shell is shut off. 


561'7. Macuines ror SHARPENING AND Saws, 
W. R. Lake, London.—25th November, 1882.—(A com- 
munication from L. Martinier, Cognin, France.) 6d. 

The machines effect the sharpening by means of an 
ordinary file, and not by a grindstone or emery wheel, 

6619. APPARATUS FoR AND Bortss, 
J. Phillips, Walworth.—27th November, 1882. 10d. 

This the construction 
appara‘ or ig an 
bottles, or bottles to which the stoppers are per- 
manently attached. 

5686. Grass Furnaces, J. H. Johnson, London. — 
1882.—(4 communication from A. 

aris.) 6d. 

This relates to the employment of a dam or barrier 

;° submerged below the surface of the glass, and pro- 


5'704. Composition or Now oR ARTIFICIAL STONE 
FoR VEeNEER?, &c., J. Allison, London,—20th 
November, 1882.—(A casauieames from W. Matt 

M. Mehrbach, New York.—( Not proceeded wich ) 


This is aps oo yl of a solution of glue, oil, and resin, 
to which is added glycerine and paper pulp. and then 
French halls as and afterwards stiffened by 

'rench ina clay, or other equivalent mate- 


= Wacons, Trucks, Barrows, &c., W. P. Wilson, 
Brockley.—30th November, 1852. 6d. 
The body is constructed of sheet iron buckled to 
obtain otren with lightness. Another part of the 
invention relates to the tipping of the vehicles. 


5'721. Apparatus FoR STRAINING PuLP, R. Brodie, Leith. 
—lIst December, 1882.—( Not proceeded with.) 2d. 
This relates to several improvements in the general 
construction of the apparatus. 


5'722. Veroc:pepes, M. D. Rucker, jun., and H. 8. 
Jackson, London.—1st December, 1882.—(Not pro- 
ceeded with.) 2d, 

This consists of a driving arrangement for “ three- 
wheeled” velocipedes, the y ne wheels of which are 
mounted on stud axles. 


5'736. Ispicators FoR EXH'B.1ING CONSECUTIVE 
Noumera.s, J. H. R. Dinsmore, —lst De- 
cember, 1882.- (Not proceeded with.) 2d. 

This ts in a certain arrangement of endless 
bands, or endless band chains, which are mounted in 
a frame and worked by a rack — motion, an 
alarum bell being provided to attention to the 
changes. 

5737. Construction or Stoves FOR BuRNING Parar- 
FIN AND PETROLEUM 
lst — 1882.—( Not 

This relates to improvements in the on and the 
arrangement of pipes. 

5741. Om Cans, &., J. Robinson, Bradford, and G. 
Robinson, Shefield.—lst December, 1882.—(Not pro- 

Thlsrelates partly tot ts on patent No. 1998, 

is relates m provements on patent No. 
dated a a 1882, and consists in forming screw 
thr ape Ay and on the plug, so that the 
latter “tig: tly screwed therein and effectually 
prevent evaporation. 

5'746. Processes anp APPARATUS FOR OBTAINING 
Propucts IN THE TREATMENT OF GaLva- 


er, 1882. —(Not proceeded with. 4 
The princi object is to utilise galvanisers’ flux, and 
thereby to obtain zinc paint and other useful products. 


5'748. Ciocxs Driven sy Weicuts, Wulf and J. 
Moser, Oxford-street.—2nd December, 1882.—(Pro- 
isi protection not allowed.) 2d. 

This relates to the movements of the clocks driven 
by weights which are inclosed in air-tight cases and 
are not required to be opened, and consequently no 
dust can get into the movement, and change of tem- 
perature has no effect upon the time keeping. 


5'750. Apparatus ror ReEGvLATING THE “‘ CUT-OFF IN 
CoNNECTION wiTH SreaM Exoine Cy.inpers, L. 
Gooder, Wakesield.—2nd December, 1882.—(Not pro- 
ceeded with. ) 2. 

This relates to employment of automatic a atus 
by which the engine can be worked without the usual 
slide valve, because the steam is admitted oy boiler 
pressure direct into the cylinder. 
oes. FoR Makixc Coreg, Tea, &c., C. 

bel, London.—2nd December, 1882 —(A commu- 
fiom B. Harrass, Bohlen, Germany.) -(Not 
proceeded with.) 2d. 

This relates to a fe wherein the parts contain- 
ing the water to be heated and the tea or coffee grains 
to be acted upon thereby are contained in separate 
vessels, made pants of and ays 80 that the action of 
the apparatus can ly vbserved, the proper 
cleansing thereof be yee while the tea or cotfee 
grains are also contained in a receptacle separate from 
that containing the beverage. 

5752. Se.r-acrinc Horse Rikes ror HaRvestinc 

G. W. Brown, R.ading.—2nd 
1882.— (Not proceeded with.) 2d. 

The teeth of the horse rake are lifted by means of a 
friction clutch or clutches. 

5'758. Mecuaniem FoR THE PREPARATION OF WARPS 
or Jute, Hemp, Friax, &c 3 D. R. and Malcolm, 
Dundee.—2nd December, 1882. 10d. 

The object is to obtain phew ‘warps, that is to say, 
warps in which all the threads are of the same length, 
and to obtain warps which are more suitable for 
than those prepared by the wal 
warps of cute” than can be obta’ 

ordinary mill. 

5756. Bricks, Buocs, AND FoR BUILDIN 
AND PavinG Purposss, &c., W. Foot, Wellington. 
—2nd December, 1€82. 6d. 

This relates to the construction of bricks so that they 
may be interlocked. 

5758. or Reservoir J. £. 
Cousté, Soho.—2nd December, 1 6d. 

This relates to the general caaeuliea of the pen- 

er. 


5759. Fire-arms, 7. Gilbert, London.—2nd 
December, 1882. 6d. 


This relates to improvements in small fire-arms 
whereby the unlocking and locking of the arm are 
automatically effected immediately »> and after 
firing or attempting to fire by the act of pressing the 
gun to the shoulder and removing it therefrom, and 
without it being necessary to employ the hands or 
fingers for that purpose. 

5'760. Baicxs orn Biocks ror BuiLpINc PuRPOSES, 
J. H. Johnson, December, 1882.—(A 
communication from J. Darrigan, Vagnotte, France ) 


This relates to bricks furnished with double inter- 


locking or compound dove 
5761. W. R Loke, London. 
—2nd December, a communication fron R. 
A, 6d. 
This consists in ce! in construc- 
tion, whereby, First, the refrigerant is Frere from 
escaping into the of a leak 


in the refrigerating p' 
to the said pipes without outside 
air or a the pipes to enter the preserving cham- 
ber; direct contact between the surfaces 
of the seittguting pipes and the air in the preserving 
chamber is prevented, and the said pipes are kept toa 
passages are pro o! proved form and greater 
cooling capacity than those heretofore used. 

5'762. Brusnes, W. Thomson, ne —2nd Decem- 
ber, 1988. — fot proceeded with.) 2d. 

hoe relates to screwing the handle to the head or 

ook. 

5768. Arruiances FoR Prorectinc CHIMNEYS OR 
Funnets oF SHips oF Wark acainst P. 
London.—2nd ber, 1882-(4 communi- 

cation from H. von Stockhausen, Dresden.) 6d. 
This relates to the construction of a funnel —. ~ 
means of protection for the funnel of war ae = 

the purpose of shielding the boiler against the 

5'764. Furnaces anD MECHANICAL STOKERS, “4 J 
C. Brentnall, Timperley. —4th December, 1882. 6d. 

This — to and consists of a combination and 
arrangement of parts or mechanism for the feeding 
and combustion of coal and other fuel for generating 
steam and other heating purposes, 

5770. MANUFACTURE oF SHRAPNEL SHELLS, M. 

d, —4th 1882. 


This relates to the making of the body of a wrought 
iron or steel tube, to which a wrought jron or steel 


bursting is fitted se that the 
body (without the idal he.d) of one single 


§'7'72. Construction or Fire anp SounpPRoor 
AND Autenins, Stoke Newington. 
Thiet ae toa ‘ceiling composed of plaster of Paris 
or cement, coke, and a small quantity of vegetable 
fibre or hair, in combination witn open-meshed wire 
netting embedded therein. 


5778. Pipes ror Smoxine Topacco, W. H. 
—4th D.cember, 182.—(Not 


2d, 
This pn to the mode of connecting the mouth- 
piece to the stem. 


5774. Vessers ror CosTarninc COMPRESSED 
Liqueriep Gases, J. London.—4th De. 
1882.— (Not proceeded with.) 2d. 
This relates to the employment of a safety valve. 
57°75. Appiiances For Raisixc, LoweRInG, 
Securine Sarps’ Boats, J. Harland, 


Island, Ireland.—4th December, 1882. 
The inventors claim the lication, in bi 
with davits, tackles, or lifting and lometinns mechanism 
oo above the boat, of lifting mechanism below 
e boat, the same lifting the boat off the chocks, so 
that the outer chock may be struck down and the boat 
left free for swinging out. 


5'7'76. Daivine Gear oF, AND Bencues oR FRAMES 
Sewina Macuixe-, 7. Murph 
—5th D ', 1882.—( Not proceeded. with. 


2d. 

The nie is, First, to dispense with the necessity of 
employing packing between the floor and the brackets 

which carry the Sautch shafts, in order to raise or 
adjust the clutch —_— or lever to the proper 
height ; vide a very much larger 
recep than is usual for the holding or receiving of 
the work two lines of arranged 
at opposite sides of a bench or tab! 


5777. A. Lloyd, London.—5th Decem- 
ber, 1882. 6d. 


This consists in constructing ——— of the 
kind usually known as “single,” with an additional or 
second seat, which may be turned down aud stowed 
away when not wanted, such seat cing attached to 
the perambulator by links or jointed bars. 

5778. Wixpow Fastexinos, J. D. Sprague, 
Upper th December, 1852. 6d. 
is the construction of beep cet sash 


5780. Macuinery For CoRRUGATING oR SHAFING 
8uesets, G. M. Edwards, London.—5th Decem- 
6d. 


ations or channels to be formed can be 
elogram, or of a doveta’ e open of wi 

Bhall be less in extent the base, thus fo 
in the dovetailed f forma- 

m, 8 capable of retaining in their grip 
materials which may be inserted in a plastic condition 
but which will afterwards harden or set, or euch corru- 
gated metal may be in other forms and be used for 
other purposes. 


5781. Jomrs ror SusPexpine Swixe 
FaNn-LiGHTs, G. Crofts and 
Assinder, Birmingham. —5th December, 1882. ia. 

The construction of the joints or movements u 
which the articles turn are much simplified in their 
construction, and the production of a stiff or tight 
joint. The swing looking glass or other article 
suspended is fixed on rests in avy position to which it 
has been brought. 

Enoines, W. Watson, Leeds. —5th Decembe*, 
64. 

This relates to several improvements in the details 
of construction. 

5784. Wa kinc-st ck UMBRELLAS AND STRETCHER 
Supe 10 Open AND Suor 1He Same, J. 7. Ford, 

th.—5th ber, 1882.—(Not proceeded 


with.) 2d. 
This relates to improvements in the general construc- 
tion of walking stick umbrellas. 
5'786. Process ror Preparinc 
Fisu, &c., L. A. Groth, London.—5th 
—(4 communication from C. 4. Sahlstrom, 
ing, Sweden.) 2d. 
inventor claims producing glue from fish, 
whales, and other sea animals or parts of the same, by 
soaking such materials in warm water mixed wi! 
acid of vinegar after they have been liberated from all 
the albumen, salts, and other extractive matter. 


5787. Process ror EXTRACTING ASD PRESERVING THE 
Fish, WaaALE, &c, L. A. 
—5th December, 1882.—(A communication fvom C. A. 
Sahlstrém, Jénkiping, Sweden.) 4d. 
This consists in producing a tasteless and colourless 
= from fish, whales, and other sea animals, by cutting 
the raw material and treating it with cold water, to 
b ich has been added ammonia or other suitable 
alkaline — and a disinfectant such as hyperman- 
ganic al 
5788. FOR PrePaRiInG EXTRACT FROM 
Fish, WHALE, &c, ror Foon, &., L. 4. Groth, 
London.—5th December, 1882.—(4 communication 
fiom C, A. Saklstrim, Jénkoping, Sweden.) 4d. 
This consists in extracting the nutritive Loge 
namely, the albumen and salts, from the fiesh of 
shark, whale, seal, and other sea animals and fob = 
cutting the raw material into pieces; then soaking it 
in cold water with which has been mixed ammonia 
and some disinfectant, such as hyperm pape fe alkali; 
then mixing the extract with common salt aid sugar, 
and evaporating the same to the required consistency. 


5789. Pneumatic Raiways, A. W. L. Reddie, 
London.—ith December, 1882.—(A communication 

from E P. Needham, New York.) 6d. 
This relates to pneumatic railways in which the 
or trains are contained wholly within the air 


carriages 
tube, and are propelled either by compressing the air 


in the tube behind them, by exhausting the air from 
the tube in advance of —— or by both so eer ee mm 
and exhausting the air, , the carriages 

with any suitable packing which ends fits 
the interior of the air tube, and so prevents the 
leakage of air past them to any injurious extent. 


5'790. Apparatus FOR CONDENSING STEAM AND 
Heatine Water, &., A. W. L. Reddic, London.— 


5th December, 1882.—(A communication from EB. 


Theisen, near Leipsic.) 6d. 

This relates to an S tgpesntes in which the cooling 
water employed is converted into a product of con- 
densation of distillation by means of the caloric of the 
steam to be condensed, and by means of a system of 
counter currents. 


5'791. Sroprers ror oy P. P. Deslandes, Jersey. 


—5th December, 1882. 

The inventor claims mnie a atopper for bottles 
with a space or opening in the head thereof, to allow of 
a wire fastener moving freely therein to lock and un- 
lock the stopper. 


5'792. Diceine J. Parker, Stevenage.—5th 
December, 1; 6d. 


This refers e pe the forks across the end of 
a traction or other engine, but quite distinct from it, 
such forks or digging tools being connected by means 
of rods, plates, &c., that have a concentric movement 
or are free Aad rise and fall concentrically with = 
driving shaf' 
5800. FOR SIGNALLING ON 
RW. Liverpool.---5th December, 1882.—{Not 


proceeded with.) 2d. 
The object is the communication between engine- 


5° 


piece, 
opened except from the inside. 
2 | 
& 
51, Od.; 0782, Od; 0783, 0/04, 2d.; 0780, 2d. 


102 


THE ENGINEER. 


Ava. 3, 1883, 


driver and between the passengers and 

5801. Treatixc anp LoosE Woot, &c., 7. 
Fox, | Wellington.—5th December, 1882.—(Not 


t by means of which loose 
wool and other similar materials, such as cotton, rags, 
&c., can be mordanted, washed, and dyed in one 
vessel, the present laborious method of stirring with 

dispensed th, so that manual labour is much 

duced and a ble quantity of dye stuff is 
saved. 

ese. CovupLinc APPARATUS FOR VEHICLES, 

BE. Lumley, New —5th December, 1882.—(Not 


proceeded with. 
This relates to which are 
automatic or self-coupling. 
5808. Draw-orr APPARATUS FOR RECEPTACLES Con- 
TAINING Beer, &c., T. Collingwood, Lambeth.—5th 
6d. 


This relates to a simple and effective arrangement 
ee beer or other liquids containing more or 4 
entary matter can ‘i drawn off clear and bi 
to the last without ae the tilting or tip “4 
of the barrel or other recep’ 
56804. Crurr Frames, Ram, Birmingham. 
— 5th December, 1882. 6d. 

This consists in the construction of the body or ban 
of cruet or other frames or stands for holding sauces, 
liquors, scents, or other like purposes, of a solid piece 
of wood, papier maché, or other suitable materials, 
with the holes or recesses for receiving the e receptacles 
bored, moulded, or otherwise formed in the aforesaid 
solid body. 

5806. — FOR TIGHTENING THE FELLOES OF 
M. 


WHEELS, , London,—5th December, 1882. 
from A. Galbraith, Amadore, 


This relates to a felloe-tightener, consisting of a 
right-and-left threaded screw, two internally threaded 
bars, two pairs of serrated clamping jaws, and two 
pairs of fastening or clamping bars, attached to the 
said bars by bolts and nuts. 

5807. Merattic Work, &., A. M. Clark, 
London.—5th December, communication 


producing the same effect 
pt wag work, or any other suitable effect that 
yy be desired, by ‘superpos the metals of which 
mg work is to be composed slices one upon the 
other, then embossing them, so as to raise the lower 
slice of metal where it is embossed into the plane of 
the upper slice, and then filing or cutting away such 
portions of the “embossed projections as are desired to 
produce the design. 
5808. Gas Burners, A. H. Robinson, Dublin.—5th 
December, 1882.—(Not 
This relates to the employment of a Ny 2 or cover 
having within it a chamber for heating the gas. 
5809. Treatisc Hyprocuioric Acip, &c., J. Har- 
gy T. Robinson, Widnes.—6th 


The invention consists in improvements in treating 
hydrochloric acid ; in methods, means, and appliances 
for cooling, condensing, refrigerating, purifying, 

storing, heating and evaporating 
hyd loric acid; in =. employed therein, 
and in the manufacture of such apparatus. 


or Spor, Heaps or COLLIERIES, 
Gateshead-on-Tyne.—6th 


5825. Gas Motor Enotes, F. J. Odling, —6th 
December, 1882.—( Not proceeded with. 

This relates to the construction and aeened of working 
of @ gas motor engine in such a manner as to avoid the 
explosive shock resulting from too rapid combustion of 
the charge by within the 


ding the 


of carbonic acid gas, and vapours of ur, together 
with steam or watery vapour. seein 

5849. Apparatus ror ConNNECTING AND Disconnect- 

ING ANIMALS TO AND FROM 

| 

The cipal object is to provide mg means of 

securely connecting draught to wheeled 

vehicles, and such as will allow of the sure and instant 


cylinder. 
5826. Arraratus ror Heating WATER AND OTHER 
A. G. V. Harcourt, Oxford.—6th ber, 


This relates to the general construction of the a 
ratus for nae water or other liquids where quick 
action is req 


582'7. Cieaninc Iron, C. A. Rollason, Birmingham, 
and C. A. Rollason, a December, 1882.— 
(Not proceeded with.) 

This consists in immersing the iron in a strong solu- 
tion of hot salt and ving previously heated 
the iron almost to a red heat. 

5828. Mutes ror Spinnina, 7. Knowles, Blackburn.— 
6th | proceeded with.) 2d. 

This of parts wh y the 
tension on the Farm, 4 winding-on, may be con- 
tinued in a dagues up to the end or nose of the 
cop. 

5829. Manuracrure oF Sree, W. Prosse 
Newcastle-upon-Tyne.—6th December, 1882. — (Not 
proceeded with.) 2d. 

The steel or iron is cast from the converting vessel or 
ladle into comparative ly broad and thin sheets or slabs, 
say of lin. or any other thickness, the steel or iron 
having already been tested, to insure its being suffi- 
ciently free from carbon and other foreign ingredients 
as to ~ horse it of a weldable quality. These sheets or 
slabs are, when cooled sufficiently to remove, taken to 
suitable shears or other machinery, and cut into con- 
venient strips both in width and length for piling, and 
are then treated as bar iron or steel produced by the 
puddling process. 

5830. BRAKES For CaRriaces, 

Chesh 6th Di b proceciod 


2d. 
eight brake connections are arranged so as to be out of 
5832. Srzam Generators, W. R. Lake, London.—6th 
December, 1882.—(A communication from J. C. Stead, 
Brooklyn, U.S.) 6d. 

This relates to the combination with a drum or 
chamber, pas leading ther with water, of a 
header ; ‘circulating pe therefrom and com- 
and « pipe for with th the'< = or chamber to said header ; 


For Air on Vacuum BRAKE 
Lenzie, N.B.—7th De- 


of pipe couplings 

way carriages and for analogous purposes, 

‘united by a sufficient number of swivel 


joints. 
5836. Imray, London. 
December, 1882—(A communication from J. 


South Australia.) 2d. 

facture of leather by treat- 
ing hides or om with carbolic acid, or i aon 
or we ic or compounds conta: these. 
instead of ort equivalent, along with 


Armour, 
4d. 


sists in the withdrawal of volatile and 


y purpose, 
also the treatment of t e said materials upon a floor or 
conduit, upon which the material is laid as it is made, 
and from which the gases are withdrawn. 
5818S. Macuinery ror Drymsc Corn m Rick aND 

Box anp Hay in J. B. Fox, Gloucester.— 
6th December, 1882. 

The machine is provided with a boiler for heating 
the air by means of the steam, which hot air is passed 
into the rick or stack. 

5616. Goveryors ror Steam &., F. J. 
Burrell, Thetford.—6th December, 1882. 6d. 

The cap B. This cap has 
two pro ig radial arms C C, upon which the 
wei hts. DD eam elide. These weights are connected 
to sleeve T by metallic bands M M which pass over 


bolts 
on which they turn freely. A compressed 
between the cap and the sleeve which tends to draw 
the weights DD inwards along the arms CC. The 
movement of the sleeve is transmitted in the usual 
way to the valve. 

5818. Compre Macurves, F. Ambler, Bradford.—6th 
December, 1882.—{Not proceeded with. 

The object, to a higher 
speed than hi 
ome. = G@. Whittaker, Manchester- 

ith December, 1882. 6d. 

The inventor claims improvements in a 

tion valve entirely separate and distinct from thi 
, gas, and exhaust valves. 

5820. MEcHANI&M APPLICABLE TO AND FOR PLAYING 
en A. Capra, Clerkenwell.—6th December, 
1882. 

The inventor claims the i t and 
application of mechanism or ar 2 to pianofortes 
for playing the same, in which a series of levers are 
actuated = a pin barrel to give motion to a series of 
striking rods or fingers. 

December, 18 ‘ot proceeded with. 

This relates to the application to corsets of an 
abdominal belt or support. 

5822. Manvractvre or Borries, &c, J. T. Creasy, 
London.—6th December, 1882. 6d. 

This relates to the means of effectually securing 
stoppers in bottles and similar vessels. 


5823. on FoR HoLpInc AND 
Fixine THE GLopes on SHapes or Gas Lamps, &c., 
7 Carpenter, Birmingham.—6th December, 1882. 


This consists in constructing and bi 


58377. Macurvery ror PLATEs, 
Scriven, 6d. 

This consists in a machine for bending metallic 
plates ; of the use, a conjunction with two main and 
gripping = of two bending rolls so arranged in 
relation to the said ee pping rolls that # plate 
may be bent throughout its ——¥ or breadth at one 
operation. 


5838. Paners, Pirates, anD Name Pxares, &c., C. 
L. H. Lammers, Gosforth.—7th December, 1882. 

and the 

filling up of such letters, figures, and designs with 

on durable and harder substance than hitherto 


5839. Treatment or For LOADING IT PRE- 
vious To DyEInoc, G. W. von Nawrocki, Berlin.— 
7th December, 1882.—(A communication from W. 


for loading silk previous 
to dyeing it, consisting in di it into baths of 


times, and after- 
wards into one of boiled soap lye. 
5840. ARRANGEMENT oF SEwinc 7. J. 
Denne, Red Hill.—7th December, 1882. 
This relates to a special combination of details to a 
frame of special construction forming a new or im- 
proved sewing machine. 


5841. Repucixe THE Fricrion BETWEEN WATER AND 
SuBMERGED Boptgs, &c., F. H. F. Engel, Hamburg. 
—Tth December, 1882. ey | communication from G. de 
Laval, Stockholm.) 6d. 

tes to the of upright pneumatic 
the inner or outer wall, or 
within the ol of a vensel, out of which chambers or 

through gs or slits, air or other gas is 
forced out poner ak the water for purpose of reducing 
friction between vessel and water. 

5842. Construction or HorsEsHOES AND THE MANv- 
FACTURE THEREOF, Sykes, Boxmoor, and H. J. 
Sykes, Lincoln. —ith 1882.—(Not proceeded 


with.) 

On the surface of the shoe proper are provided a 
convenient number of projections or teeth, which ma; 
cross the shoe transversely or diagonally, and the said 
projections may be parallel with each sir or not, and 
there may be two rows of arranged alternately, 
and they may interpose each other. 

5844. Susrexpep Licuts FROM Firtrxes, 
~ a &. J. J. Royle, M —7th December, 1882. 


This relates to improvements ae me. 5446, 
A.D. 1881, and has for its object to 


tion or freeing of the animals from the 
vehicles upon the animals taking fright or 
down, or upon any other such emergency, for insuring 
the safety of the occupants of the vehicle, 


metallic alloy of increased whiteness and uniformi' 

in colour throughout. 

5855. Oren Fire Grates, Stoves, &c., 7. Parker, 
London.—S8th December, 1882.—( Not proceeded with.) 


This relates to an improvement on patent $156, a.p. 
1881, and consists in the application of the conical 
principle to all of the ‘orations and apertures 
which are employed to pulwn the operation of com- 
bustion. 

5856. Diarnracms ror Gas Governors, &., G. 
Porter, London.—8th December, 1882.—(Not pro- 
ceeded ‘with. ) 2d. 

The diaphragms are made of very thin metal. 
5859. DiseLayine Notices, ADVERTISEMENTS, &c., A. 

Bruckner, London,—Sth December, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to the construction ofa frame and to the 
employment of strips of cardboard with letters on. 
5860. Manvuracrore or Stays or Corsets, W. H. 

Market Harborough.—8th December, 

This relates to the construction of busks for stays or 
corsets with outwardly curved upper parts. 

5862. Bucxer G. Klug, Hamburg.—sth 
December, 1882. 6d. 

This consists, First, in providing the tumblers of the 
ee —_ rs with lining or sheathing upon their 

pone ely es in forming the bearing or 
waa uae chain links and tumblers with an 
extension portion Sean the tumbler. 

5864. ManvuracrurE on TREATMENT CaoutcHovuc, 
Horne, Old Chariton.—8th December, 


The object is to render Sento, Fay? 
= luminous by in 4 


5865. Gas Moror ENGINES, J. J. Dulce, Newcastle- 
upon- — December, 1882.—(Not proceeded 


This relates to the arrangement of the valves. 


5869. MayuractureE oF BEER AND OTHER BEVERAGES, 
&c., J. Armstrong, Clapham.—8th December, 1882. 


4d. 
This relates to the manufacture of beer from various 


5873. Appiyine Zinc PRevENTING CoRROSION 
tn Stream Boirers, J. B. Hannay, Glasgow.—9th 


December, 1882. 2d. 
with forming of Ox of masses of 
zinc alloy: 1 cent. or 
copper, and to 
been cast. 
5880. Corsuminc Smoke anp Economisixa 1x 
M BoILeR AND OTHER Furnaces, H. C. Pater- 
son, Glasgow. 9th December, _ 6d. 
This consists in special means or arrangements for 
pees for the supply of heated air either below the 
re-bars or at or through the bridge of furnaces or fire- 
places, and it also consists in the utilisation of the 
waste heat in the flues or ash-pits of such furnaces for 
the purpose of heating the air. 
5885. Apparatus For CONTROLLING oR REGULATING 
W. A. Schonheyder, Bhepherd’s, De 
W. A. G. "8 —9th De- 
cember, 1882. ‘ 
This relates to apparatus for controlling {the supply 
of water to closets. 
MANUFACTURE OF BrLtuiaRD Corus, J. and @. 
—9th 882. 2d. 


Leeds. — Becember, 1 


Tis sists in the facture of billiard cloths 
from worsted or long fibred carded yarns “‘ six-folded.” 
5908. anp CLEaRERS, A. Barr, Gias- 


pipes of 


Pp thin 

which is ee Pa throughout its yoy or at one or 

more parts of its length. 

BREECH- Fire-aRMs, &€., 8. Jarmann’ 
ll 


2. 

This. relates partly to a main single- lending breech 
mechanism, arranged to be used in three constructions 
of fire-arms, as also of special arrangements added to 
it, in order to adapt it to two constructions of repeat- 
ing fire-arms. 

5913. Propvuction or Macnesia From SuLPHO- 
actos, F. Wirth, Frankfort.—11th 
(A communication from the Farbfabrik: vormals 
Bronner,” Frankfort.) 4d. 

The inventor claims the method of yrange | mag- 
nesia salts from sulpho-acids by the action of the 
halogen and sulphate combinations of magnesium 
thereon. 

5916. Looms ror Weavinc CHENILLE or Fur Pie 
W. Adam, Kidderminster.—1lth December, 
1882. 


This relates to the employment of an automatic 
brush or comb bar. 
5940. W. #. Chater and J. T. Green, 
Nottingham.—13th Decemb 
This relates to the employment of a telescopic axle. 
5041. Macurvne For THE INSIDE OF 


Reversinc Links, C. Pieper, 
ber, 1882.— from H. Friederichs, 


Hanover.) 4 
and read- 


sists of a hi for 


and stronger light and to render the epparebes appli- 
— to positions where the pressure of gas is low 
and to prod a steady light, and also to 
capable ot folding up or occu 
room for purpose of packing or carriage 
place to place. 


5845. Apparatus ror Boots anp SHozs, 
&c., J. Keats, Bagnal. —7th December, 1882.—( Partly 
from V. R. W. Keats, Mons, Bel- 


The ‘chief object is so to construct the apparatus 
loyed for applying the nails to the hosts 6 of 
ts and shoes that a large variety of forms and sizes 
perpen Ap hg built up and secured by the use of 
one set of 
5846. Row Locks ror C. W. Morris, Lowestoft. 
—Tth December, 1882. 

The inventor claims %- use of rowlocks for boats 
and providing! them with means for fastening and 
rel thems, op that they enn be valeed end fattened 
in position for use, or lowered out of the position for 
use. 


5847. Apparatus For INDICATING AND RECORDING 
Time, C. #. Cc. W. Thompson, London.—7th 
r, 1 


The principal part of the invention relates to the 
of a clock or indicator of time with a 


the 
parts of the holders or pooner vey in such manner that 
the eries are made to su; the whole 
of the lo of the globes or 


5824. Tessar Cans, C. Wickes and F. E. B. 
— 6th De 1882. 6d. 


This consists in con constructing a tramway car in two 
Ponta , having their under and their upper framings 


press in such a manner as to enable impressions to be 
taken from the said press, re accurately and 
instantaneously the time of the awe as well as the 


date at which any a >> of aie p is taken, 

together with any fe particulars. 

5848. Inpuratinc ARTIFICIAL sro &e., J. W. 
utler, Blackheath.—7th 2d. 


B 
The material is subjected to the action of the fumes 


This finishing 

justing the inside surfaces of reversing links of steam 

in bh d state, the tion being carried 

out by a rotating grinding disc, combined with suit- 

able means for presenting the surfaces of the link to 
be acted upon. 

T. Barnsdale, Ni 9 13th Di ber, 1882. 


ms relates to a pipeclay tube covered with paper. 


5048. Macuivery ror Manvuracturine Wepogs, &c., 
G. Guthrie, Sunderland.—18th December, 1882. 6d. 
This consists in the production of tapered wedges 
and other articles of smith’s work by passi the 
metal between two or more ved rolls, or both of 
the said rolls being provided with notches, cutters, or 
dies, the form of the said cutters, dies 
varied according to the article desired to 

duced, and the rolls, Suthers, and dies 

so us to form the articles consecutively by ro! their 

points first. 

5989. Manvracrure or Bicnromate oF Sopa, 0. D. 
Abel, London.—15th December, 1882. Seas communi- 
cation from F. C. Glaser, Berlin.) 4d 

This consists in the manufacture ‘of —— 


at the same time the non-communi 

closed. The valve is provided with a or Heaps 
forming with a valve box adapted to contain water. 
The port rowel forms the top or side of another box B, 
through which the channel ends terminating in the 


with 
sided suitable 


This box is 
A and B are pro 
pipes for conveying water into a on of the same, 


said ports are 
water. Both 
and they are so arranged that the water flowing 


through them Sate hae with all the 
surfaces exposed to the heat. 


1494. Sxivinc anp MACHINES FOR THE 
Manvuracture or Leatuer, W. Lake, London.— 


versely to the line of 
by a revolving roll and disc, which is positively 
rotated, and is so mounted as it a certain 
Suitable = Pp mec! 
The cut is wupported so that ita inelnation to 


the feed r me 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gastte. 


280,582. ror Curtmo Key Seats, Law- 
rence Cosgrove, Baltimore, Md.—Filed February 19th, 


1883. 

Claim.—(1) In a machine for an key seats, the 
combination, with the immova! way havin 
a fixed screw G, extending lengt Ahwiee off carriage 

having a and a worm shaft I, a rotatable cutter 
nut t x an g a — 
which e with the w orm shal gh m echanism, 
substantially as described, tabl 
cutter and the worm Ng as set ‘oth ry Ina 
machine for cutting key seats, the combination of the 


A-9 


arms J, one end to the 

and provided in the movable end which carries 
cutter with a ent slot, and a set screw, 

the slot into the , asset forth. (8) In a machine 
combination of the cutter- 
ig @ boss, vided with a slot, anda 


om, to rock, a cutter carried ony a 
through the slot and hub, and 
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, to such a di 5 that 
it becomes melted, the solidified product g then 


5965. Sipe Vatves, &c., C. Pieper, Berlin.—l4th 
December, A communication from B. Blass, 
near 

The drawings show in we sifferent slide 

plate dea with th ports ab wh 

in communication with 6 and c, while 


Sourn Kenstnoton Musgum.—Visitors during the 
week ending July 28th, 1888:—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 
11,051 ; mercantile marine, Indian ion, and o 
collections, 5650. On Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m, to6 p.m., ‘useum, 
2062; mercantile marine, Indian ion, ‘and other 


1454. Total, 20,217. of 


corre- 
Total from 


5965] 
A | | | 
i 
5854. Manuracrore or Mera.tic ALLoys, W. Keep, iN BA 4 
New Quay, Cornwall.—8th December, 1882. 4d. H 
The object is the production of a non-corrosive 
2ist March, 1883.—{A communication from F. F. 
Raymond, Massachusetts.)—(Complete.) 6d. 
The machine has a revolving cutter arranged trans- 
cember, 1882. 6d. 
D 
; gaseous products arising from the combustion of car- 
bonaceous spoil heaps of collieries, iron mines, shale Fe FU 
workings, or from other sources without exposure, or 
with very limited exposure to air, so as that the pro- 
ducts of distillation may be recovered by condensation, 
having its end bearing on the movable arm, as se 
fester, New York.) 2d. forth. 
gow.—llth December, 1382. 
This consists in the application for cleanin, 
5816 
o 2 
| 
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I 
— 
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THE NATIONAL EXPOSITION OF RAILWAY 
APPLIANCES, 
No. 

Tus Exhibition, which has just been held at Chicago, 
was probably the most complete collection of the varied 
apparatus used in the construction, working, and main- 
tenance of American railways that had ever been brought 
mg and the promoters are to be congratulated that, 
while little was omitted to make the show complete, still 
less was included that was foreign to the subject in hand. 
The Exhibition was entirely a private enterprise, and was 
managed by gentlemen engaged in the sale and manufacture 
of various articles used on railways, the only person uncon- 
nected with the railway world being the president of the 
Executive Committee, the Hon. Lucius Fairchild, late 
United States Minister at Madrid, and formerly consul at 
Liverpool. The great bulk of the exhibits came naturally 
from the United States, Great Britain and Canada being 
the only ese contributors. The British exhibition 
consisted mainly of two of George Stephenson’s earliest 
locomotives, some wagon wheels, tires, &c., and of some 
interesting views of the original Liverpool and Manchester 
railway, and photographs of the more recent developments 
of a ee railway enterprise, the interests of the absent 
British exhibitors being very efficiently represented on the 
committee by Mr. G. D, Peters, of London. The pro- 
tective policy of the United States probably deterred many 
English manufacturers from exhibiting, the heavy duties 
rendering it difficult, and in most cases, impossible, to sell 
impo productions at a profit, while the high price of 
American manufactures forms an effective barrier to their 
importation into this country. It is to be regretted that 
no relaxation of the customs’ tariff was possible, as much 
might be mutually learnt from even a partial interchange 
of commodities between the two countries. For instance, 
a locomotive built by an English railway company might 
have been exhibited, and retained by an American railroad, 
who, in return, would send a Mogul or a Consolidation to 
England; and thus much might be learnt by direct com- 
parison of the results of working under similar conditions. 

The —— of America is advancing westward so 
fast that Chicago is becoming a central instead of a western 
city. Its geographical position and enormous importance 
as a railway centre combine to make it a most appropriate 
site for a Railway Exhibition, Some seventeen distinct 
railway companies run trains into terminal stations at 
Chicago. our of these companies, the Chicago, Mil- 
waukee, and St. Paul, the Chicago, Burlington, and Quincy, 
the Chicago and North-Western, and the Wabash, St. 
Louis, and Pacific, each own, lease, or operate a system of 
over 3000 miles of road ; the first-named owning no less than 
4528 miles of linc, which is being rapidly extended westward. 
In all, the seventeen companies represent nearly 31,000 miles 
of line, earning aunually about £40,000,000; while the food 
products sent eastward for shipment by six of the Chicago 
railways weighed, during the first six months of this year, 
no less than 1,180,000 tons, This figure is better appre- 
ciated when it is found that, assuming the load of an 
average English goods train to be 80 tons, which is fairly 
correct, it would take 100 of our goods trains per twenty- 
four hours to transport this weight of food alone, the 
enormous local traffic and the timber, iron ore, &c., being 
left out of the question. It is probable that, as regards 
mileage and tonnage, the railways centreing in Chicago 
— those radiating from any other great city on the 
glo The low traffic receipts, averaging only £25 per 
mile per week, are partly accounted for by the low rates 
for the conveyance of goods, and partly by the fact that 
many of the lines have been but recently opened for 
trattic. The growth of Chicago as a city is proverbial, but 
two simple facts will bear repetition. Fifty years ago 
Chicago was a village of twelve houses, to-day it contains 
560,000 inhabitants. The great tire of October 8th, 1871, 
destroyed, with one exception, every house in an area of 
three and a-third square miles in the centre of the city, 
and rendered 98,500 persons homeless ; yet to-day nearly 
every trace of its ravages is hidden by magnificent and 
costly buildings, the two largest hotels, the Palmer House, 
and the Grand Pacific, each representing an outlay of about 
£750,000. 

The Exposition was held in the Inter-State Exhibition 
building, which is interesting as the scene of the Repub- 
lican Convention of 1880, at which General Garfield was 
virtually elected President, and is singularly well situated, 
near the centre of the twelve mile frontage which Chi 
presents to the lake, close to the business portion of the 
city and the principal hotels, and adjoining the stations of 
the Illinois Central and other railways. The main building 
is 800ft. long by 240ft. wide, with side galleries, round the 
edge of which ran an electric railway—the first of its kind 
in the States. All the locomotives and many of the cars 
were accommodated in tempo! sheds, while the snow 
ploughs, refrigerator cars, steam shovels, and many of the 
systems of railway signalling were placed in an open 
yard between the lines of shedding. The exhibits 
covered an area of over 500,000 square feet, and the exhi- 
bitors numbered about 1000, many individual firms con- 
tributing some £15,000 or £20,000 worth of locomotives, 
cars, machine tools, &c. 

Great praise is due to the exhibitors generally, as the 
whole success of the Exhibition was due to their endea- 
vours, most of the exhibits being carefully chosen and 
admirably arran Unfortunately, their enterprise was 
somewhat marred by the insufficient preparations of those 
in charge, the Exhibition, to use an American phrase, 
being a bigger “ boom” than had been anticipated. The 
managers were certainly somewhat taken by surprise at 
the unexpected magnitude of the task set before them, and 
their arrangements as regards making a classified cata- 
logue and selecting juries to award prizes, scarcely bore 
the strain imposed upon them. The Exhibition was 
nominally open one month; but, as usual in affairs of this 
kind, many of the exhibitors were not ready at the 
opening day, and the Exhibition was really only in full 
working order for about a fortnight. 

America is a country of sudden changes and rapid 


development, and many evidences of this fact were to be 
found in the Exposition. The bright and clear atmosphere 
of even the largest towns demands brilliant colours to 
satisfy the eye, but the gaudy bad taste so general in 
America a few years ago, has given way to an universal 
prevalence of ornament almost invariably of artistic 
design, and in excellent taste, which cannot fail to strike a 
visitor to the America of to-day. The locomotives which 
dazzled the eye with a confused mass of bright vermilion, 
and still brighter brass, the cars literally bespattered with 
meaningless gilding, and the machine tools, more remark- 
able for the number of eagles painted upon them than for 
the strength of their framing, have all aupouneh. Sam 
Slick’s famous clock, the dial of which was ornamented by 
angels carrying rifles, is a thing of the past, and the 
ee of artistic and appropriate decoration, which has 
made great strides in England during the last few years, 
is still more universal in the States. The weak and flimsy 
we pee so common in American productions are also 
ast disappearing, and the locomotives, machine tools, rails, 
tires, sleepers, and many other appliances, already equal 
in strength corresponding appliances made in England, 
while the frail wooden bridges of former days have given 
place to magnificent iron or steel structures, most carefully 
and exactly made, and which seem, from their depth of 
truss, to err only in the direction of superfluous strength. 

The Exposition was especially strong in the display of 
locomotives and rolling stock generally, though few striking 
departures from established practice were shown in these 
classes, Very little was exhibited as regards bridges or 
permanent way, and the numerous forms of chairs, keys, 
and iron sleepers, which would form a feature of a similar 
exhibition in this country, were conspicuous by their 
absence, which would seem to show that the Americans are 
well satisfied with their present system of steel Vignoles 
section rails, weighing about 67 lb. to the yard, and 2000 
to 3000 hard wood sleepers, 8ft. long, per mile. The 
climate of the new south-western States, Arizonaand New 
Mexico, now being opened up by the Southern Pacific, 
Aitchison, Topeka and Santa Fé, Denver and Rio 
Grande, and other lines is very unfavourable to the life of 
wooden sleepers, while, owing to the absence of suitable 
forests, the cost of timber is considerable, and it is there- 
fore probable that a system of permanent way formed 
entirely of iron would present many advantages. The 
signals employed on the vast majority of American rail- 
ways are extremely crude and defective, though the 
evil is somewhat mitigated by the clearness of the 
atmosphere, the intelligence of the drivers, and the 
very general use made of continuous brakes. It was 
therefore satisfactory to observe a very large display of 
signals and signalling apparatus, though many of the 
exhibits were little better than the defective forms in use. 
One inventor showed a model of a simple junction, which 
required the movement of four pairs of points to admit a 
train to the branch, while but one signal was exhibited, which 
served alike for both up and down main line, and up and 
down branch trains. This “system”(?) was highly spoken 
of by some prominent railway managers, though apparently 
it could only be safely worked by the driver of every train 
coming to a stand, and inquiring verbally whether the 
signal applied to him or not. Some most elaborate auto- 
matic electric signals were shown in which the train itself 
works protecting signals both in its rear, and in advance 
in the case of a single line. The Union Switch and Signal 
Company, of which Mr. George Westinghouse, the well- 
known inventor, is president, exhibited a great variety of 
different methods of working signals, including the Saxby 
and Farmer method of interlocking, the Sykes electric 
interlocking, and hydraulic and pneumatic methods of 
moving points and signals, valves moved by electricity 
admitting the water or air under pressure to suitable 
cylinders connected witb the point and signal rods. The 
Fennsylvania Steel Company exhibited an American 
adaptation of Saxby and Farmer's interlocking apparatus, 
and several useful and simple devices for allowing points 
in yards to be protected by interlocking, and to be at the 
same time ponte under certain conditions of being moved 
by hand. There can be little doubt that within the next 
few years a great revolution in railway signalling will take 
~_ in the United States, and that characteristically going 
rom one extreme to the other with great rapidity, very 
elaborate systems will be extensively used. In New Eng- 
land and the more thickly populated Atlantic States, inter- 
locking apparatus, double lines, improved stations, and fast 
express trains are rapidly coming into use, though in the 
matter of luxurious dining and sleeping cars, &c., the West 
leads the way—another illustration of the strange fact that 
the older part of America is more English in speech and 
customs than the newly settled West, where the proportion 
of British born inhabitants is higher. 

The display of locomotives and rolling stock generally 
was very complete, and both in mm. Soe and quality 
exceeded the exhibits at the Centennial or any previous 
exhibition nearer home. No less than twenty-seven loco- 
motives were shown, seven being by one maker, the 
Brooks Locomotive Works, situated at Dunkirk, N.Y., 
formerly the repair shops of the too well-known Erie 
Railway. While no very important departures from 
established practice were shown, there was a noticeable 
general tendency to employ larger bearing surfaces, better 
material, more strongly proportioned parts, and a plain 
and simple exterior finish, But one example of the old 
style of American engine was exhibited, its vermilion 
wheels and chimney, polished frame, and bright brass 
dome and cylinder cleading standing out in marked con- 
trast to its competitors, all clad in sober black, relieved by 
a little gilding, presenting a remarkably neat and dignified 
appearance, which might well be imitated on this side of 
the water. Russia or planished iron, which is here only 
seen on the Westinghouse pumps, is universally used in 
America for cleading - boilers, and as it can neither blister 
nor change colour by heat, and being very smooth, is 
easily cleaned, it too might be found worth atrial by some 
of our enterprising English locomotive superintendents. 
Though screw reversing gear was not shown, several 
forms of steam reversing gear were exhibited, while me- 


tallic piston and valve rod packing is generally used, and 
many engines were fitted with balanced slide valves, a 
variety of which we hope to illustrate in a later number. 
Nearly every engine was fitted with mes oil cups on the 
rods and bars, worsted syphons being dispensed with, and 
a species of needle, permitting of an adjustable feed, being 
substituted. A driver can thus ascertain at a glance 
whether his oil cups — refilling or not, while if a 
ing requires a more liberal supply of oil, the feed can 
be altered in an instant. Glass oil cups are of course more 
liable to breakage, but Americans generally—with a marked 
exception as regards the gentlemen who handle the bag- 
AC lighter handed than the proverbially horny 
sted English driver, who would be much astonished 
to see an American confrére driving an express train, 
seated in a comfortably sprung arm chair, and equipped 
with a neat pair of stout gloves, As every true American 
rigorously avoids any unnecessary or reap exertion, it 
need hardly be said that drivers and firemen are at perfect 
liberty to sit down whenever they like, provided the work 
is done ; though on mapy lines, ially in the West, a 
visit to a drinking bar or saloon when off duty ensures 
dismissal. While it is not unusual for American em- 
loyers to take note of their men’s behaviour in their 
Lise hours, an amusing story, which is believed to be 
true, further illustrates the curious contrast to English 
ideas concerning discipline. A passenger train on a well- 
known line in the far west was crossing a chain of moun- 
tains, when the driver perceived some antelope. He 
stopped the train, and taking down a rifle which he hap- 
pened to have with him in his cab, proceeded to stalk the 
antelope, the conductor and some of the passengers looking 
on. While thus engaged a mist came on somewhat 
suddenly, and a following freight ran into the rear of the 
standing train, damaging two cars, and injuring three 
passengers. The driver escaped with a reprimand. 

The general tendency to use heavier and stronger _* 
is well shown in the matter of wheels and tires. any 
railways are now using driving tires 4in. thick, while the 
wheels of the engine mr are often steel-tired pa) 
wheels in place of the far famed chilled wheel. The A 
paper wheel, which resembles in principle the Mansel 


wheel, is being also largely introduced under the better 


class of nger cars, while various forms of wrought 
iron wheels are being tried under freight cars, and it 
appears probable that in a few years the chilled wheel will 
become a thing of the past. Owing to the partial exhaus- 
tion of the best ores, and the excessive use of re-melted 
wheels, quality has deteriorated, while the heavier loads 
carried demand a better instead of a worse wheel, and the 
use of steel-tired wheels with an elastic or non-metallic 
body under passenger cars is attended with such a 
saving in renewals and diminution of noise that their 
increased first cost is more than compensa‘ 

The cars shown embraced nearly every variety of rollin; 
stock now used in the United States—sleeping cars, hote 
cars, parlour cars, private or officer’s car, ordinary or 
class cars, emigrant sleeping cars, smoking cars, passenger 
baggage cars, postal cars, express cars, parcel vans, cabooses, 
anglice goods e vans, covered box cars, cattle cars, 
high-sided cars, flat cars, tipping or dumping cars, refri 
rator cars, ballast cars, track-laying cats, snow ploug 
breakdown cranes or wrecking cars, and last, not least, a 
most ingenious apparatus for recording graphically the 
inequalities of the track, showing low joints and even the 
relative qualities of rails from different makers, 

The Chicago, Milwaukee, and St. Paul Railroad showed 
two cars, built by Harlan, Hollingsworth, and Co., fitted 
up and decorated with an amount of luxury and good taste, 
which well deserved the name of “ Palace,” one being a 
parlour car, fitted with revolving chairs and furnished with 
anterooms, lavatories, &c., and the other an hotel car, 
fitted with a complete little kitchen, wine and coal cellars, 
ice house, wine cooler, and every possible appliance to serve 
a luxurious and well-cooked meal. It may interest those 
of our readers who have not been in America to peruse the 
annexed bill of fare from an hotel car running between 
New York and Chicago, which gives some idea of the com- 
fort attending a long railway journey in America :— 


“New York and Chicago, Limited,” Pennsylvania Railroad. 
BREAKFAST. 


Fruit. 
Oolong tea. Green tea. Coffee. Chocolate. 


Bread. 
Vienna bread. Corn bread. Hot rolls. 
Dry toast. Dipped toast. Boston brown bread. 
Oatmeal mush, 


Fish. 
Broiled salt mackerel. Broiled white fish. 
Fried. 
Veal cutlet breaded. Calf’s liver, with bacon. 


Broiled. 
Tenderloin steak, plain, with mushrooms, or tomato sauce. 
Breakfast bacon. Ham. 
Sirloin steak. 
Mutton chops, plain or tomato sauce. 
Boiled. Shirred. 
Fried. Scrambled. 
Omelets. 
Vegetables. 
Baked potatoes. Stewed —-. Fried potatoes. 
Saratoga. Lyonnaii 
Meals, one dollar. 


Hotel cars are commonly attached to a train early in the 


morning in time for the usual American breakfast ‘hour, 
7 am., and are knocked off at nightfall, having served the 


usual meals during the day. The contrast between‘ 


dining at leisure in one of these cars and scrambling 


through a meal at a railway refreshment room must be felt 


to be fully appreciated. 
The Pullman PalaceCar Company, which has now under- 
taken the manufacture of all varieties of rolling stock at 


ig 


104 


THE ENGINEER. 


Ava. 10, 1888. 


their new works at Pullman, near Chicago, exhibited a 
‘great variety of sleeping and other cars. former were 
conspicuous as usual for their very beautiful workmanship, 
the interior being composed of most elaborate inlaid wor 
in the great variety of woods used in America; the chief 
feature was addition of a buffet 
eeping car, enabling passengers to served wi 
a “chota hazree,” or light breakfast, when, as is very 
generally the case, the car arrives at its destination about 
8am. The emigrant sleeping cars are chiefly intended for 


those settling in the new south-west pea the northern 
borders of Mexico, and are also used by the Northern and 
Canadian Pacific. The car is as an ordinary 


Pullman sleeper, the top berth, however, being a ies of 
tray, formed of slats of hard wood, while the ane heh 
drawing the seat, but is of wood 
uni e emigrants, like steerage ngers, 
are expected to provide their own bedding. The Paige 
Sleeping Car Company exhibited a new style of sleeping 
car which to possess many advantages, the meg 
berths being constructed and stowed away in a totally dif- 
by the Pullman Car 
pany. 

Messrs, Jackson and Sharp, of Wilmington, Del., 
exhibited a first-class or ordinary passenger car, which, 
without the elaborate inlaid work often seen, was a model 
of good taste and workmanship, and deservedly obtained 
a gold medal. The interior was panelled with bay wood 
or light coloured mahogany, hand carved with flowers, 
ieaves, &c., in relief, every panel being different. The car 
was lit by compressed gas, and was fitted with many little 
contrivances to increase the comfort and convenience of 
passengers, and we hope to illustrate it and describe it at 


greater length in an early number. 

The travelling post-offices exhibited were very con- 
veniently , and contained many i ious con- 
trivances for facilitating work, and enabling the same van 


to be adapted to varying requirements, while it was 
interesting to observe that the details differed in nearly 
every particular from those in use on English lines. 
The vehicles for goods or freight traffic were chiefly 
remarkable for the enormous loads they were marked to 
—40,000 Ib., or 18 tons, being now the usual car load, 
while 50,000 Ib. is not unusual, and one car, with a third 
truck under the centre of the vehicle, was marked to 
carry, 70,000Ib. or 31} tons. This increase of load has 
taken place within the last few years, and has necessitated 
stro axles, draw gear, and framing, though the length 
to. 


n 

The long distances to which fruit and other perishable 
articles are transported, and the extreme heat of the 
American summer, render refrigerator cars a necessary 
part of the equipment of a first-class railway, and they are 
now extensively used for the transport of yeast, beer, meat, 
butter, and many other ordinary articles of food. A large 
number, differing in details, were exhibited at Chicago. 
The ordinary plan of we 5 car with sides, top, floor, 
and doors 7in. thick, of layers of felt and oking, 
and i ice chest just under the roof, is not 

aim at securing a cold, whi ill permit of no mil- 
dew, and preserve the most perishable article without 
injuring its quality or flavour. 

The term “ railway ” is understood in America to include 
tramways, or street railways, and therefore several tram 
cars were shown, three being suited for the of cable 
traction used in San Francisco, Chicago, West Phila- 
delphia ; two cars were arranged on different principles as 
gripping cars, and one for the body of the train of cars was 
provided with side entrances near the centre of its length, 
one end being a smoking compartment, the other being for 
non-smokers, as usual. 

The question of continuous brakes upon freight trains is 
exciting much attention in the United States, the present 
system of employing five or even more brakesmen riding 
on the cars and walking over the car roofs to apply the 
brakes being us to life, costly in , and un- 
satisfactory and crude to the last degree. The Westing- 
house Brake Company show a cheap application of their 
well-known automatic brake, while several inventors 
exhibit different forms of brakes operated by the action of 
the buffers ; a principle that, properly worked out, has many 
good points. The Waldumer Electric Brake Company exhibit 
an automatic electric brake, which appears simple in con- 
struction, acts with full force when applied by the guard 
or the train parts in two, and can be readil uated by 
the driver, and we propose to describe it fully in a later 


complete collection was shown of the various 
in America to save hand-labour in making 

a railway—the deep, even soil of the western prairies being 
very favourable to the use of machines which, of course, 
are not easily adapted to work in rock, or in a great variety 
of geological formations presenting materials for excava- 
tions having widely different properties. One machine, 
the New Era grader, was stated to Soonpeie of “ grading,” 
or making light cuttings and embankments, with little or 
no hand labour. Two teams of horses were attached to 
the front and rear of a species of plough, which delivered 
excavated furrow on endless rubber 
ormed a travelling pai ing over rollers in the 
manner used in grain elevators. The rollers being con- 
nected by a frame projecting at right-angles to the path 
of the plough, any earth deposited on the rubber band was 
delivered sideways some fifteen or twenty feet, and formed 
a side spoil bank or an embankment, as the case might be. 
The display of both wood and iron-working machinery 
was very complete, but was distinguished more by good 
workmanship, excellent design, and strong por 
than by any novelties. Some fine specimens of steel rails, 
tires, axles, plates, and sheets of American manufacture 
were exhibited, cne rail measuring 130ft. in length, and 
one plate gin. thick being 4ft. 8in. wide, and no less than 
27ft. in. long some excellent forgi including many 
complicated forms, chiefly for car work, were shown by 
Wilson, Walker, and (o,, of Pittgbyrgh, and a careful 


examination of the various products in steel and iron con- 
veys the impression that America has little to learn from 
this country, and that her natural disadvantages in the 
great distance apart of iron ore, coal, and flux alone a 
vents competition with us in the matter of price. The 

though higher per man, are no more per ton, 
while, as usual in America, an enormous product is turned 
out with a comparatively small plant. 

The miscellaneous exhibits ranged over a very wide 
field, embracing oils, varnishes, upholstery, copying and 
writing inks, ticket cases, maps, tickets and passes, uni- 
forms, desks, car fittings, locks, heating apparatus, car 
couplings, lamps, injectors, lubricators, tubes, surveying 
instruments, fencing, lock nuts, pumps, scales, testing 
machines, platelayers’ lorries, springs, cranes, timber 

ers for artificially seasoning timber, tube expanders, 

ting, culvert pipes, grain elevators, railway watches, 
wire rope, veneers, checks, and a type writer. 
Any detailed notice of these and various other exhibits 
must be deferred to a later date. 


THE INSTITUTION OF MECHANICAL ENGI- 
NEERS AT LIEGE, 


Durine the recent meeting in Belgium of the Institu- 
tion of Mechanical Engineers several interesting excur- 
sions were made, and by no means the least interesting 
was the visit to the glassworks of Val St. Lambert. 


THE GLASSWORKS OF VALU ST. LAMBERT. 

This is one of the largest glassworks in existence— 
entirely devoted to the production of domestic articles, 
such as tumblers, wine fe lamp chimneys, and such- 
like. A good deal of ornamental work is also turned out, 
a staff of highly competent artists being employed in paint- 
ing glass vases, &c., such as are used for the decoration of 


rooms. 

The Val St. Lambert works stand on the right bank of 
the Meuse, in the commune of Seraing, and about seven 
and a-half miles from Liége. As the head offices of 
Cockerill’s vast establishment are located in the old ce 
of the Bishops of Liége, so the Cristalleries of Val St. 
Lambert occupy the site of the Abbey de Rosiéres. Up to 
the year 1192 the site was almost a desert, but about that 
period the abbey was founded. In 1202 Hughes de Pierre- 
pont, Bishop of Liége, gave to the monks a tract of land 
and woods situated in what was then called the Champ des 
Maures, whereon was built the abbey. It prospered and 
became powerful. At the end of the last century it was 
reconstructed, and at that time were raised the fine build- 
ings now used as a manufactory. The re-building had 
hardly been finished when the Revolution came, and with 
it the expulsion of the monks. It was sold by the nation, 
and was used for various manufacturing pur , until 
the year 1825, when it was purchased MM. e emlin and 
Leliévre. There had previously existed, at Vonéche, near 
Givet, a oo carried on by M. d’Artigues, its 
owner, aided by M. Kemlin his nephew, and M. Aug. 
Leliévre. This latter gentleman had left the Ecole Poly- 
technique of Paris with distinction, and was the son of 
Mr. Anselme de Leliévre, Inspector-General of Mines, and 
a distinguished savant of the last century. MM. Kemlin 
and Leliévre both became naturalised Frenchmen. How- 
ever, the frontier traced by the Congress of Vienna for the 
new territory of ium cut Vonéche off from France. 
The glassworks accordingly lost their only market, cut off 
from it by a heavy tariff. M. d’Artigues left the place 
and went to France, while MM. Kemlin and Leliévre found 
in the old Val St. Lambert Abbey what they wanted in 
Belgium, and this was the origin of the glassworks, Nor 
would it be easy to hit on a better site. In the heart of a 
rich country, on the borders of a fine river, in the centre 
of a coal basin, and close to the Marihaye Collieries, well 

rt works possess every advantage, an ey have 

The establishment is worked by a company known as 
the Société Anonyme des Cristalleries du Val St. Lambert, 
under the —Z of M. Jules Deprez; and the com- 
pany possess four distinct establishments, namely, that at 
Val St. Lambert; one at d’Herbatte, near Namur, founded 
in 1851; a third in the Rue Barre-Neuvill, at Namur, 
founded in 1753; and, lastly, one at Jambes, near the same 
town, founded in 1850. 

We need not trace at length the history of the works. 
It will be enough to say that for a long time they were 
carried on with small or no profits; but a great advance 
was made when, in 1830, was first substituted for 
wood for heating p Further capital was introduced 
in 1836, and operations have been carried on practically 
without intermission ever since. In 1850 the annual turn- 
over was about £60,000; in 1880 the turn-over of the 
company was £200,000. To give ap idea of the magnitude 
of the operations carried on, we may say that no fewer 
than 120,000 pieces are turned out every day. To pack 
this there are used 50,000 kilos. of heather, 55,000 kilos. 
of straw, and 250,000ft. of boards per month. The sand 
of all kinds used per year weighs 7,000,000 kilogs., and 
the weight of the fire-clay 1,500,000 kilogs, The weight 
of the finished goods sent out per year exceeds 9,000,000 
kil The company employs in all about 3000 hands, 1800 
of whom areat Val St. Lambert. Much attention is paid to 
the welfare of the operatives by the company, and a species 
of co-operative store is worked with great success. Many 
of the hands have been on the works of the company for 
fifty years, and the managers speak in the highest terms 
of their servants. They know nothing of “Saint Monday.” 
They are laborious, assiduous, intelligent, and attached to 
the works and the locality, which they —— uit, These 
conditions are the most favourable possible for the em- 
a and they are far too rarein Great Britain, The Val 

t. Lambert hands, men, women, and children, work 
uninterruptedly for eleven hours a day all the week 
me a, and some of the men even 1 . This affordsa 
remarkable contrast with the hours of labour and customs 
of our English glassworkers. 


We take it for granted that our readers know pope | 
how glass is made, That a mixture of sand and an alkali 


is fused into a kind of pasty mass. The fusion is effected 

in pots of refractory Fn of which the general form is 

something like that shown in the eketch, 

The mouth of the pot is shown at A. The 

pots at Val St. Lambert are of various 

sizes, the largest hold about 16 cwt. of 

glass, The duration of the pots is very vari- 

able ; they last sometimes only a few days, at 

others several weeks, or even months, much 

depending on the quality of the pot. The 

temperature to which they are exposed is not excessively 

high. The great thing to be effected in a glass melting 

furnace is the perfectly equal distribution of the heat. 

At Val St. Lambert gas is used, generated in Siemens or 

Boétius produzers. There are in all twenty furnaces, 

They are grouped in threes or fours, in the large buildings, 

with high roofs, Formerly the furnaces were square, and 

held am eight melting pots, which did not hold more 

than 250 kilos, of glass. The modern furnaces each receive 

from twelve to fourteen melting ne The modern melting 

pots as made by the Battersea Plumbago Crucible Com- 
— do not seem to be known here. 

The peculiarities of the construction of the glass melting 

furnaces at Val St. Lambert will be gathered from the 

annexed sketch. The furnace is circular, 14ft. or 15ft. in 
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diameter, and from the roof E to the floor is about 5ft. 6ir. 
high. Inthe centre of the floor is a cylindrical opening 
A, through which rise the mixture of gas and air, the 
latter being introduced through four em three of 
which are shown. Two of the potsare indicated by dotted 
lines at DD. The equitable diffusion of the heat is 
effected in the following way :—lInside the furnace are con- 
structed as many vertical flues as there are pots. Two of 
these are shown at G G. ~~ have small openings about 
5in. by Sin. at the bottom. The course pursued by flame 
is indicated by the bent arrows. The flame rising strikes 
the crown E, and is deflected downwards and drawn off by 
the side flues, which deliver into the second vaulted space 
F. In this, in some cases, are annealed the finished arti- 
cles of glass. In others is fixed a boiler, steam being 
generated by the waste heat. In others there is no open- 
ing at the top of F at H, but there is one at the side 
instead, through which the flame is led to raise steam in 
Belleville tubulous boilers. The steam is used to drive 
the engines in the grinderies. Not much power is re- 
quired, and it is very easily obtained from the waste heat. 
The operations of the glass blower have been too often 
described to need re-description here. One or two points, 
however, deserve notice. One is the large use made of 
wooden moulds, In these are formed all kinds of circular 
articles, such as tumblers and Jamp glasses. The moulds 
are in halves, and are kept soaked with water to prevent 
them from burning. Inside they become lined with char 
coal, The glass-blower, getting a knob of glass on the 
end of his Tioules rod, blows a very thick, small bulb; 
this he then places on the mould, which is closed by a very 
small boy; in but too many cases mere children, seven or 
eight years old, are employed. The child holds the two 
sides of the mould together while the blower rotates 
the bulb within, blowing all the time. The work is turned 
out very true. Up to a comparatively recent period 
the tumbler was cut to the proper depth while hot with a 
pair of scissors, but this been abandoned, and an 
extremely ingenious little machine is now used for cuttin 
lamp glasses, tumblers, &c. The article to be cut is p 
vertically on a stand. At the proper height above the 
stand is fixed a sharp steel point, and by touching the 
glass against this a very small scratch is made. At the 
same level is fixed a little mouthpiece through which 
issues, under pressure, a tiny gas flame, not thicker than a 
sheet of note paper. This falls on the glass, which is 
turned round by the woman attendant. The glass is 
heated in an extremely narrow band all round. The touch 
of a moistened finger suffices for the complete separation of 
the two parts of the glass round the heated girdle. In 
fact, this is a very elegant application to manufacturing 
purposes of the well-known hot wire method of cutting 
glass so often tried with indifferent success by the enter- 


prising amateur. 
Glass grinding is carried out on a very large scale at Val 
St. Lambert in well-lighted shops, There are four 


u 
grinderies at Val St Lambert, and one at Herbatte, the 
total number of which is 800, and the floor space occupied 
is no less than 24,000 square feet. The first steam 2 ger 
was put down to grind glass in 1836. A great deal of 
engraving is done with fluoric acid, the vessel to be 
ved being protected with wax in which the design is 
ed. Tilghman’s sand blast is also employed as well asthe 
in system; flats are ground on tumblers by 


en, 
etc! 
old copper 
automatic ery. 

It would be impossible to do more than give a general 
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idea of the operations carried ¢n in this vast establishment, | remove its colour, and it will remain for months in a state |'a planimeter, dividing by the length of cord and multiplying 
every portion of which was thrown open to the members | of turbidity in a clear glass bottle. Under these circum- | the ; not permanently secured, but firm ined 4 
of the Institution, while numbers of heads of departments | stances it is extraordinary to see how rapidly its characteris- | to drive well. Revolutions timed by reference to a continuous 
went round and answered every question and explained | tics are changed by simple of it, at the rate of about oe — motion from valve stem; boiler pressure from 

3 dy Iteneck pattern—designed 


every detail with a frankness and a courtesy beyond praise. 
It is impossible to inspect such an establishment as that at 
Val St. Lambert without feeling how hard is the battle 
which manufacturers in this country have to fight. There, 
as we have said, are to be found every advantage of posi- 
tion, and to this is added a body of workmen, active, sober 
industrious, among whom is heard no talk of strikes, and 
who are content to work every day and all day long ; such 
men, directed by heads of no small scientific 
ability, and reinforced by the command of ample capital, 
cannot fail to make a mark in any market, and or 
speak the truth when we t we have not 
works and such men on English soil as there are to be found 
at Val St. Lambert. 

This was one of three alternative excursions. The 
others were to the works of the Suciété des Ateliers de 
la Meuse, and to the Angleur Steelworks, 

On Thursday, the 26th ult., the day was wholly occupied 
with two excursions, the one being to the Zinc Works of 
the Vielle Montagne Company, of which we gave some 
account in our impression of the 27th ult., and to the 
Hazard Collieries ; and the other to Verviers, where several 
woollen fabric factories were open to inspection. A visit 
was also made to the great Gileppe Waterworks Reservoir. 


VISIT TO ANTWERP. 


On Friday the members paid a visit to Antwerp, the 
hon. local secretary to the reception committee being Mr. 
A. W. W. Wilmott, who represents at Antwerp the 
interests of Sir William Armstrong, Mitchell and Co., of 
the Elswick Works, Newcastle-on-Tyne. After a warm 
address of welcome from the Burgomaster, M. Léopold de 
Wael, and a suitable reply from the president, the secre- 
tary, Mr. Walter A. Brown, read a paper by Mr. G. A. 
Royers, engineer to the Antwe nn on the new 
harbour works at Antwerp. This paper will be found at 

116, 
e+ time was short M. Royers undertook to answer ques- 
tions on the spot, during the visit to the works ; and after 
a vote of thanks, proposed by the president, coupled with 
a high compliment to the ability of this Foune engineer, 
the party $ ope on their excursion. They visited the 
docks, with their new hydraulic machinery,and then crossed 
the Kattendyk basin to the new dry docks. The 450-horse 
power A nes and pumps in connection with these docks 
were e by M. Ch. Mercelis, of Liége, in 1864, and pump 


height being 21ft. The horizontal cylinders are 1 metre 
pep others, and have a stroke of li metre. The pistons 


the floor, four being 1°3 metre in diameter, and the other 
four 90 centimetres, The steam is supplied by four Lan- 
cashire boilers. Two bars descend in front of each fire-hole 
door, being connected by chains with dampers in the flues ; 
and the arrangement renders it impossible to open the 
door without first closing the damper. 

After witnessing the working of the draw-bridge, which 
is supplied with hydraulic machinery by Sir Wm. Arm- 
strong, Mitchell and Co., the y went on board a river 
steamer and proceeded up and down the Scheldt, along the 
new river wall, the various points of interest a 
out, notwithstanding the pelting rain, by M. de Matthys, 
ingénieur-en-chef des Ponts et Chaussées, who is directing 
the works for the State; M. Royers, the ingénieur de la 
Ville, who represents the Municipality of Antwerp ; and 
M. Coisseau, who is carrying out the work for the contrac- 
tors, The visitors went on shore to i one of the 
caissons, where the method of excavation, the discharge of 
the san by means of water and compressed air, the 
filling with concrete, were duly explained. They also 
visited the hydraulic pumping station for the movable 
cranes and capstans on the quay, &c. The 400-horse 

wer horizontal pumping engines have been erected b 

Charles Beer, of Jemeppe. They are supplied wi 
steam by five De Nayer tubular boilers of a type similar to 
that of ville, and the Barrow Shipbuilding Com- 
Feny, to be worked at a pressure of 75 lb. per square inch. 

are two pairs of jumping engines, each 
pair calculated to force 1890 litres of water per minute at 
a pressure of 700 lb. per square inch. The piston-rods 
work the nas direct, and force into two accumu- 
lators. e hydraulic cranes are mounted on a frame 
running along a wide—about 4ft.—way, leaving room for 
the ordinary narrow gauge wagons to run underneath, 

The members also ed at the Hoboken shipyard of 
the Société John Cockerill, shown in the left-hand upper 
corner of the of the Seraing Works published as a 
supplement on the 27th ult. Here they found on the stocks 
a steamer and a barge, both apparently named Amour, both 
for the service of the company. The machine shop is light 
and airy, but the tools are not of the most modern descri 
tion, while the speed they run at seemed rather to excite 
the pity of age ae Landing at the Canal au Sucre 
on Saturday rnoon, 


a nd of the members visited 
the Antwerp Waterworks Pum 


ping Station at Waelhem, 

about twelve miles from the city, under the escort of Mr. 
Rich, one of the partners in the firm of Easton and 
Anderson, the engineers of the company, and Mr. Devon- 
shire, the resident engineer in Antwerp. One of the most 
interesting novelties in these works is the employment of 
spongy iron for filtering the very turbid waters of the 
ethe—asluggish river passing the works, from which the 
supply is taken. The water in the river is not only highly 
ured and tainted with the sewage of Lierre, a town a 
few miles above, but the suspended matter contained in it 
is of such an impalpable character that it is impossible, by 
scttlement in open ponds and filtration through sand filters, 
to remove these objectionable characteristics, 
found, indeed, in laboratory experiments before the works 
were constructed that even the passage of the water 


through a dozen folds of fine filter paper failed entirely to 


P- | Two legs in series. 


It 


100 gallons per square foot in the twenty-four hours, 
through a 3ft. -— of spongy iron and gravel, mixed in 
the proportion of one of the iron to three of gravel. After 
passing through this filtering medium it at once appears 
colourless, bright, and sparkling; but it then possesses 
chalybeate characteristics, which are removed by passing it 
through an ordinary sand filter at the lower level. 

The water is raised from the settling ponds in which it 
is received from the river into the upper range of filters, 
by two of Airy and Anderson’s patent screw pumps, 
working on a maximum lift of about 19ft. The ease with 
which these pumps worked was remarked by all who saw 
them. The filtered water is pumped through a 20in. main 
into the city by compound beam engines, four in number, 
coupled in with a double-acting pump under each 
beam. With these coupled engines and adjustable ex- 
a gear, the supply to the town is kept up satis- 

actorily day and night without any reservoir or stand-pipe 
anywhere ; the pressure in the water mains throughout 


the town being uniformly about 175ft. a night, and | gna 


that at the — station 200ft. to 2 
An abstract of the paper read before the Institution of 

Civil Engineers by Mr. Anderson, on these works, was 

ublis in Toe EnGIneer on January 26th, 1883. We 

ope we may be able to publish some details of the draw- 
ings of them ere long. 

me visitors witnessed the process of diamond-cutti 

at the works of Messrs, Kryn, Huybrechts et Fils, 
old printing presses, types, and engrav: oc at his 
ancient alles by Plantin, the famous printer. In the 
evening the members were received by the commiitee of 
the Cercle Artistique et Scientifique, who threw open their 
fine rooms, picture gallery, and garden; and thus ended 
the highly successful Antwerp excursion. 


THE EDISON-HOPKINSON DYNAMO-ELECTRIC 
MACHINE, 


Tue following report by Mr. Frank S. 
Hopkinson dynamo-electric machine, will ‘ound of interest to 
electrical engineers, though rather “ thick” in places. Amongst 
other things it points to a remarkable efficiency, and bears upon 
experiments which it is known are being made by more than one 
firm of electrical engineers on the relative — of field magnet 
cores and poles, and the relation between the weight of wire 

. Sprague says : ve to make ‘ollowing partial report 
Ges of the naw madiinn, butt ty Maren, 
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Mather and Platt, of Manchester. Fig. 1 shows the general 
shape and dimensions of the machine. 

Additional dimensions and characteristic features of the 
dynamo are :—General arrangements—those of a shortened and 
differently proportioned Edison dynamo. The pulley, however, 
is outside of bearing, and with a face of 6gin., and diameter of 
10), in. projects 8}in. outside the base plate. Field coils wound 
over a 9in. core with ten layers of No. 16 re ond wire (B.W.G.). 

Armature: Diameter of core Qin., 74 coils, 

ingle turn, 8 strands of No. 16 wire, average | 43in. Wire 

inc connecting pole faces; ends of magnets not scra 

Rakdenne : Field cold, 36°5 ohms; armature ditto, ‘026 ohms. 
Field measured; armature calculated. Field warm, 37 ohms; 
armature "0325 ohms. supplied a Lawrence— 
m aud Sims—engine, -speed and non-condensing, 


Engine diameter 8hin. accepted. 
torspring «. «. 56in. 
1-HP. = 2.P. L.A. revs. 


33,000 
= 2 (2°425 16 revs, 


33°000 
= Mean pressure x rev. X °0028107. 
The mean is best found by taking area of cord with 


T tension on lower belt. 
| Upper » 
2 r and p diams. of small p B and C. 
2R = large A. 
K thickness of belt. 
a and B half enclosed angles on each side. 


d distance from E to centre of B. 
D A. 


apart of centres of CC. 
Then net spring = difference of pulls 
= (T—T") (in. a + sin. 8) 


2—4(—p—2k) =2—4 x8 x K 
sin. = ad ad 
P 
R—57+5+K. 
sin. 8B = D 
r = 5j,in. d = 26}in. 
114in. D = 1i/in. 
p = 9 R= 20in. 
i= 
Then sin. a = 17143 
sin. B = 16640 
sin. a + sin. 8 = 383783 
71 — Spring _ ing. 
7-7 “33788 2:96 spring. 
HP. = speed x (T - 
Sprit 
= rev. of B x @ x ig * 733783 


33,000 
= ‘0002363 x rev. x spring. 
That is, the horse-power transmitted is the product of the 
ee tension on supporting spring, the revolution of the 
factor i 


The play of the dynamometer did not exceed 3 
first balanced at rest, then free, and finally with load. Instru- 
ments for m ing potential and current were of the Thompson 


being taken. 

— tested by the Poggendorff method, as in 
position 
Total H magnetic field = Gr. x E x ~—— 

E = 1°457 Clarke's standard 


Gr = 6423 


Fic.2 
c 
measure difference of tension of two parts of belt. A, driving 
pulley; B, driven pulley; C C, pulleys with faces close together 
and gripping the two parts of the belt. The lower is the drivin 
part, and the resultant pull is downwards, which pull is pees 
by an upward external and measurable pull which keeps the 
dynamometer in a central position. The following were the 
dimensions :—Diameter A, 40in.; diameter B, 10,',in.; diameter 
C, 9,%sin.; distance apart of centres of C C, 114in.; thickness of aN 
i cil.; resistance AE, 117in.; resistance BE, 26}in. To 
constant, we have the following :— 
K 
those of a mine pumping engine, and . reenang levers i 
actuate the plungers of eight vertical pumps below 
FIG. 4 
= 
| 
| 
| 
springs and a dash pot. The ranges of springs were 60 lb., 
1001b., and 1801b., two being direct and one circular. These 
were supported by bridle arms, and were raised or lowered by 
tackle, 
: The connection between corner bridle and dynamometer frame 
Sr was by rubber band. The dash pot was a — full of oil, in 
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Mean force in laboratory —Westminster : 
Earth. No. 45 No. 17 
May12 ... ... ... 122 .. 940 ... 11°52 
Total H field for Manchester— 
E&No.45 ... 955 
E&No.17_ ... 11°61 
Characteristic curve, Fig. 6. This was found by taking the 
potential at the brushes, the field magnets being excited by a 
separate machine. The only current passing through the arma- 
ture was that in the high resistance galvanometer and leakage, a 
ground of unknown resistance. This curve is designated A. 


STANDARD DEFLECTION 
CELL CALV: 


RESISTANCE 
POTENTIAL 
C\IALV: 
Fic s 


SILVER BATTERIES 


Another curve Bis added. This gives the electrical energy ex- 
pressed in horse-power expended in the field of 37 ohms. In A, verti- 
cal distance, or ordinates are volts and abscissal current in ampéres. 
In B, ordinates represent horse-power, while abscissal are the same 
as in A. 


in A. 

The results of three fairly full loads are given. No. 6 Time, 
about one hour ; load, 192 lamps and ground of about 5 ampéres. 
Lamps not up to candle power. 


Potential galvanometer, magnet... .-- No. 45 
position ... ... 2 
strength ... ... 955 
Average deflection... ... 20°79 
Potential at brushes... ... ... 99°27 volts. 
Current galvanometer, magnets... ... ... No. 17 
position ... ... ... 2 
strength... ... ... 11°61 
Average deflection... ... 19°39 
Current in lamp circuit ... ... ... ... 11256 amp. 
armature ... 115°24 ,, 
Resistance, lamp circuit ... ... ... *882ohms 
Total resistance of circuit ... ... “8935 ,, 
Electrical energy in lamp circuit ... ... 14°97 
Dynamometer spring, at rest ... ... ... 112°23 1b. 
running free ... 11500 ,, 
Total difference 67°88 ,, 
Above friction a 65°11 ,, 
Total power to armature ... ... ... 734 
Power above friction ... ... 16°63 
Friction... . 71 


Dynamo speed, 1081 ; engine speed, 289°3 ; efficiency of con- 
version, 97°7 per cent.; commercial efficiency, 86°3 per cent. 

Dynamo behaved well. Fields cold. Armature moderately 
warm. Wrist not uncomfortable on coils, Can also be held on 
commutator. Little sparking.* Bearings cool. No increased 
heating after standing. 

No.8 Time, 31 minutes. Load, 192 lamps, and ground of 
about 5 ampéres, = say 199 lamps. 


Potential galvanometer, magnet... o» No. 45 
strength ... ... 9°55 
Average deflection ... ... 22°62 
Potential at brushes ... ... ... ... ...  108°01 volta. 
Current galvanometer, magnet ... ... ... No.17 
strength... ... ... 11°61 
Average deflection... ... ... 
Current in lamp circuit ... ... . 123°07 amp. 
armature ... 12599 ,, 
Resistance, lamp circuit 877 ohms 
ne and field 857 ,, 
Total resistance of circuit ... “8895 ,, 
Electrical energy in lamp circuit ... ... 17'81-H.P. 
” 
Dynamometer spring, at rest 112°23 Ib. 
running free... .. 115°00 ,, 
Total difference 76°38 ,, 
Above friction 73°61 ,, 
Total power to armature 20°88-H.P. 
Power above friction ... ... ... 20°12 ,, 
Friction... .. “76 


Dynamo speed, 1157; engine speed, 309 ; efficiency of conver- 
sion, 94 per cent.; efficiency, 85°3 per cent.; 9'5 lamps per total 
H.P.; 9°9 lamps per total absorbed H.P.; 10°6 lamps per total 
H.P. electrical energy; 112 lamps per total H.P. of electrical 
energy in external circuit. 

Remarks.—Lamps not being close to machine, they were pro- 
bably not quite up to candle-power, although all in the room 
seemed well up. 

Similar remarks about behaviour of dynamo as were made in 
experiment No.6, There was no apparent increase in heating. 

No. 9. Time, one hour and one minute; load, 230 lamps and 
ground of 5 amperes = say, 237 lamps. 


Potential galvanometer, magnet... ... No. 45 
strength ... ... 9°55 
Average deflection... ... ... 22°89 


"* Some lateral play of armature and spindle. 


Potential at brushes ... ... ... 109°3 volts. 
Current galvanometer, magnet ... 

strength... ... ... 11°61 


Average deflection... ... ... 2491 


Current in lamp circuit... 144°60 amp. 
armature ... 14755. ,, 

Resistance lamp circuit 7560) 


and field “741 ” 
Total resistance of circuits eee 7735 ,, 
Electrical energy in lamp circuit ...  21°18-H.P. 
ynamometer spring, at rest ... oe 
running free ... ... 115°00,, 
Total difference ... ... 88°17 ,, 
Above friction 85°40 ,, 
Total power to armature... 24°56-H.P. 
Power above friction ...  ... ove 23°79 


Dynamo speed, 1179 ; engine speed, 3154; ciency of con- 
version, 94°8 per cent.; commercial efficiency, 86°2 per cent.; 
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hms | displaced by its body—about 60 cubic inches—was nearly 


DYNAMS 


INDICATIED BELOW 


square inches, and envergure 47in. The weight of the lark he gives 
at ‘07 lb., area of wing surface 11°6 square inches, and length of 
wings 6‘2in. These animals respectively 34lb. weight, and 
14 ounces to the square foot. And among the pigeons with which 
I have experimented, one bird weighed 164 ounces; area of wi 
equal to ware inches, and length from tip to tip 26in. This 
bird carried 1 lb. 13 oz. per square foot. The test load that it 
could lift, but not carry scarcely a foot, was #lb. It would con- 
sume 200 grains weight of peas at a feed, and the weight of air 
grains; 
a weight totally insignificant and absurd to reduce by buoyancy in 
— of bird-power, which would be rendered ineffective without 
weight. 

The barometer assures us that the air pressure and weight is 
nearly 15 1b. per square inch at sea level; and vessels exhausted of 
air have shown its velocity under that pressure and weight to be 
near 1300ft. per second. Such velocity would, however, be reduced 
in mid air under equally superior pressure to probably 1200ft. or 
less per second. e thus compare or measure air motion by earth 
motion, and obtain a basis for the second principle from their 
relative definite proportion ; the weight being due to the earth’s 
attractive force, but the ascensive pressure is due to the repellent 
force existing so excessively in air. By the mutual operation of 
these forces the earth’s diurnal rotation is maintained, and the 

i of aérotransition rendered so complex and mysterious, 
Simply stated, these data show sufficiently near for practical pur- 
poses that a surface equal to one square inch requires an expenditure 
of power equal to 15 1b, to impel it in mid air at a velocity of 1200ft. 
during a space of time—or earth motion—equal to one second. 
And the query of most vital importance to this science which we 
have to decide by these quantities is : W hat is the equivalent of the 
power expended by flying animals 
upon their wing surfaces when 
i sustaining themselves in air? 
| Applying the above principles 
! to the achievements of frigate 
= birds, we find :—By first principle, 
H its relative density to that of air 
on its extent of wing surface, to 
be one of body to 2100 of air; i.¢., 
the air is fully 2100 times greater 
weight than the animal upon its 
wing surface when fully extended. 


MPERES INFIELD EXP “9 


e.2.6S AMPERES IN FIELD ExP™S 10 By second principle we find the 


velocity of air motion under the 
increased weight of body sus- 
| tained, and also the ascensive 
{ ure imparted by the repel- 
| ent face to the sustaining surface 
| when worked at such increased 
| 8 velocity. In this example we have 
| 
| 


three quantities — weight, sur- 
face, and relative density—given 
to find a fourth — vel 

as 


{ 
7 second—and this should 
| | 


easily attainable as any proposi- 
tion by the simple rule of propor- 
tion. Now an additional 1 1b. per 
PARATE MACHINE square foot—as carried by frigate 


FIX ED| POTENTIALIAT BRUSHES bird—is equivalent to an increased 
part. ‘Therefore, 15 Ib, plus its 


ordinary air pressure by its 2100th 


233" is to one square inch as 
lus yysnth feet is to one 

nd in mid air ; because 15 lb. 
is to one square inch as 1300ft. is 
to one second when air rushes 
into vacuous space. This addi- 
tional weight produces an in- 
creased air pressure of 50 grains 
per square inch, and impels the 
 surfaceon whichitactsata velocity 


OF EXPENIDED 
WITH 


of 7in. per second, in mid air, to 
any extent of surface whose boun- 
dary is, at all points, equidistant 


from its centre. By third princi- 
ple, this result is wonderfully 
dified ; for an elongated surface 


1 AMPERES in? * 


9°6 lamps per total H.P., 9°9 lamps per absorbed H.P., 10°5 
lamps per H.P. total electrical energy, 11°2 lamps per H.P. elec- 
trical energy in external circuit. 

Same remarks about lamps and about behaviour of dynamo as 
were made in experiments No. 6 and 8, are pertinent to this expe- 
riment. There was no appreciable increase in the heating, and 
the load could have easily been carried a long while. An increased 


F) ises power at the expense 
of velocity. The extent of frigate 
bird’s wings are equal to the area 

| of a circle having a radius of 1°15ft., and this extent can, 

at the bird’s will, be elongated to 4ft. The arc of vibration 
| must therefore be made through an angle of 17 deg. to obtain 
a stroke of I4in. for to gain the average distance of Jin. to 
| the whole wing surface and sustain the in air, By the 
| advantage of the elongated wing, however—which is nearly four 
| times the radial length—such velocity would double the effective 
| results of the power on the body, or the power would make such 


load of 30 lamps could be carried some time. | length of stroke at only one- of the velocity; i.¢., Tin. per 
Summary of Three Experiments. 
| Speed. | Current in amptres. |EM.F.involts.| Elec. H.P. appearing. delivered Efficiency. 
ley. 
| | | | 
| 
ala 
6 1 hour | 289 1081 | 2°68 | 112°56 | 115°24 |) 99°3 1030 | °36 58 1497 «11591 16°63 17°34 | 95°7 86 
| 
8 31 mia. 309 1157 2°92 | 128°07 | 125°99 | 108° 1121 42 “69 | 17°81 1892 | 20°12 20°88 94°0 85 
9 | | | 1170 | 2°95 | 1446 | 1003 | | | | 2256 | 2370 | 2656 | 86 


To E. H. Johnson, Esq., Royal Hotel. 


Means: 94°&°/, 
Fraxk 8. 
don, May 17th, 1883. “ 


LETTERS TO THE EDITOR. 


THE PROBLEM OF FLIGHT. 


S1r,—Now that the science of flight is so thoroughly mastered, and 
as our French friends say, ‘‘ We know all about it,” no more remains 
to be done than reduce such knowledge to practice. To do this 
successfully, we must have a clear understanding of the principles 
which govern successful flight, the chief of which are :—(1) The 
weight of a body sustained in air bears a definite proportion to the 
weight of air on the area of its sustaining surface. (2) Air motion 
varies esc | with its weight and pressure, 80 that its velocity 
under increased weight bears a definite proportion to its velocity 
under its own pure and simple pressure. (3) As the length and 
breadth of sustaining surface is to weight of body, so is the con- 
sumption of power to the velocity required of such sustainin 
surface for its sustentation. A few examples will suffice to establish 
the trustworthiness of these principles. 

Mr. I. Lancaster gives the weight of man-of-war bird at 4b. ; 
area of wing surfaces equal to 4 square feet, and alar dimensions 
about 8ft. This bird, therefore, carries one pound weight per 
square foot of sustaining surface; so that its relative density to 
that of air, on its wing surface when fully extended, is one of body 
to 2100 of air; whereby its efforts are rendered so effective as to 
keenest as described by we Lancaster in his 
interesting ¥ . P. Harting gives the weight of a bat 
(Pteropus edulis) at 3°04Ib, ; area of wing surface equal to 126} 


second, or occupy two seconds in through an angle of 
17 deg. So that a velocity of wing motion or air motion not 
exceeding a quarter mile per hour, suffices to sustain a frigate bird 
ere mg extended wings, worked by a power equal to the weight 

Flying animals can no more exert on the air greater pressure than 
equals their own weight, than ships can displace more water than 
equals the weight of their individual burthens. A power, there- 
fore, equal to the animal’s weight is always available to them for 
fory motion, whether projected horizontally, spirally, or 
obliquely, in ding or d ding ; and which may of course 

accelerated by continuous strokes made with increasing a 
In the absence of definite dimensions of cross section of frigate bird, 
I will assume the bird to offer 30 square inches of resisting surface 
to forward motion. This surface will be driven forward by the 
weight of the bird—equal to 4lb. pressure—at every stroke of its 
wings, even when soaring or standing in moving air, with apparently, 
but not really, motionless wings, its rate of motion being depen- 
dent on intensity of wing motion and the weight of body. To 
neutralise such pressure, & velocity of about 120 miles per hour 
would be attai r. I ter states that he has witnessed in 
their flights that sometimes these birds pass over as many miles in 
as many minutes without apparent fatigue, so that in emergencies 
their speed may possibly exceed 150 miles an hour. What en- 
couragement this position of affairs offers to enterprise ! 

The following examples will afford a clear insight of the remark- 
able divergence existing in the relative densities of flying animals 
and air, and also assist in establishing the trustworthiness of the 
preceding principles. And although far from the extremes—which 
range from about 400 to even more than 10,000—they show the bat 
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‘our times the load to surface as that carried by the lark 
large man-of-war bird and this becomes still further 
instructive in showing the requisite velocity at which they work 
their wings, and also the effect of moving air at various velocities 
upon them ; light, large-winged birds being the least able to with- 
stand strong winds. For, as we may perceive, the velocity of 
moving air, or of wing motion, that would enable each bird re- 
spectively, with fully to obtain support therefrom 
equal to its weight, will be for the lark 4 mile, the frigate bird 4, 
the pigeon 1}, bat 24, and the aérotransive carriage 6 miles per 
hour. So that the bat could withstand a wind of thirteen times 
the strength that the lark could, without flexing its wings, and nine 


times as strong as the frigate bird could, without flexing the wings; 
whilst the aérotransive carriage could, with 47 lb. load to the square 
foot, withstand a wind nearly three times as strong as the bat 
could before it would be carried with the current—as a oon— 
were its wings held motionless horizontally. The resemblance also 
between the frigate bird and lark is worthy of note; both are 
soaring birds, and carry nearly the same weight to surface, have 
nearly equal length to area of wing, and make nearly equal 

By tracing the quantities described in reference to frigate bird, 
the explanation of other examples will be seen :— 


Ratio of | Ratio of 
lati | Radius of | Ratio of 
Weight Increased Increased] of \circle of = Len Length of | stroke | wing 
Name. per | of body air | alr | | of length stroke rough veloci velocity 
Tb. grains, ft. in. js. ft.s.in.| ft. im. | ft. in. | ft. in. 
20 | 0 1264) 0 6°35 1 612 2% 
Pigeon « 113 1160 87 | 0 88) O 5°16 10 1 to 2} 0 8°57 21 1} 
Frigate Bird .. .. «.| 1 0 2100 50 07 4 0 116 40 1 to 3} 1 32°28 3 } 
014 2400 42 0 6 14] 0 1°9 0 64 | 1to03; 0 18 2 
| * | thro"are of 105° | thro’ 105° 
Atrotransive carriage .. 12 450 240 3 0 60 46 12 0 | 22 0 12 6 


If we now consider the results of a ndicular down stroke 
made with a perfectly plane surface, as a kite or a parachute, we 
find the adjacent air tends to disperse itself 
edges. 
win 
will’be twice as much retarded by the aft part of the wing as by its 
fore part, and would in consequence receive an oblique forward 
motion from such perpendicular down stroke. now, however 
slightly, we incline the fore margin upwards, we must decidedly 
increase the obliquity of air motion. By this act of downward 
pressure with the segmental wing surface the air in contact there- 
with is wholly pressed forward obliquely, and the external under- 
lying air resisting its forward progress causes the antagonistic par- 
ticles to force each other upwards and forwards, until they form so 
dense a crest that the air wave rolls over, carrying forward with it 
the down-driving wing surface and body also. This I find by expe- 
rience to ve a supporting and propulsive, or rather, drawing- 
forward, Sanenk in air motion. Now, let us trace the returning-up 
or back stroke. At the commencement of this action the wing 
surface involuntarily changes its angle, i.¢., the weight of air on 
its back surface becoming heavier than the air pressure below can 
support, the aft wing surface falls, and the fore rises, till checked 
by adjustment. The wing is now efficiently feathered, and the 
whole resisting influence of the air presses forward the wing sur- 


No necessity exists for evading this available and most valuable 
impelling force, which so many attempt to evade and try to render 
ess, 
If we now consider the application of these principles to a 
structure competent to sustain a man and its requisite machin 
in air, we shall obtain a very gratifying idea how near we ap 
by art the achievements of flying animals, : 
Many gentlemen are dis; to allow from 200 to 500 square 
feet or more sustaining surface for the weight of a man and appa- 
ratus, weighing together about 3001b. This quantity is, however, 
by far too much surface to manceuvre even in a clear state of the 
atmosphere. My own aérotransive carriage is furnished with 
about 60 square feet of wing surface, and, including myself, weighs 
2801b. This quantity of surface greatly taxes my power to wield 
at so low a velocity as even seven strokes per minute—not second— 
or under four miles an hour when experimented with in the open 


field. 
By first principle.—Its relative density is 1 of body to 450 of air, 
or Att is the load per square foot. 

By second principle.—15 + q}oth lb. is to 1 square inch as 1200 
+ hoth feet is to one second. ‘This gives an increased air pressure 
equal to 240 grains, or little over 40z., per square inch, and an 
increased velocity of air motion equal to 3ft. per second, or 180ft. 

minute, to any extent of surface, equidistant at all points of 
Ne circumference from its centre. Such velocity imparted to 
60 square feet of surface, all points of whose circumference is equi- 
distant from its centre, will demand in mid air an impelling force 
equal to 280 lb.—the weight of body—to neutralise its weight, the 
force of gravity thereon, and sustain it 

By third principle.—This principle operating in the succeesful 
actions of flying animals is conspicuous in the effective actions of 
frigate birds and swallows possessing it, and the laborious actions of 
domestic fowls wanting it. This shows the importance of disposing 
the above surface of 60 square feetin such manner as best to attain 
it. By constructing four wings, measuring 12ft. each from wing 
to shoulder tip, and about 20in. extreme breadth near the middle. 
we obtain two pairs of wings equalling the above extent, and equal 
to the area of a circle having a radius of 44ft. Hence the length 
is nearly three times such radial length, and by making the arc 
of vibration through an angle of 105 deg., the length of stroke, 
which is 22ft., will be equal to the whole surface, having an average 
velocity of 11ft.; so that it will require 164 strokes per minute to 
obtain the required velocity of 180ft. But as the length of wing 
is nearly three times the above radial length, the power is propor- 
tionally increased on the body, or the velocity is decreased on the 
wings nearly one-third; so that twelve strokes per minute—not 
second— is near the maximum velocity required; and twelve per- 
fect strokes are twelve revolutions of motive crank shaft, and 

ual to a six-mile velocity, thus affording time for the generation 

power. And the operation of these antagonistic forces, 
impelling and repellent, through such length and breadth of wing 
surface at the above velocity will produce those results by the law 
of density which has ever enveloped this science in obscurity, and 
rendered its observable effects so mysterious; for we here see that 
a six-mile velocity of 60 square feet of wing surface will support 
280 1b. in the air, whether the power be applied by bg, motion or 
air motion, and as effectually as with flying animals, although we 
can only utilise wing motion for independent transition. 

During an experiment made in the open field a moderate 
of wind—scarcely a five-mile wind—ex such force upon the 
wing surfaces as to twist the two centre armatures fully 25 deg. 
out of their original position, though of good iron og diameter 
each; and this allowed the wing to be driven fully up, Had 
not the armatures yielded, the whole weight of 2801b, must have 
been lifted off the ground. 

Trials should be made on a suitable piece of water, so that 
the carriage might rise therefrom like water fowls, if sufficiently 

werful, and if not, we should have the advantage of ascertaining 

a float how much it could be actually lifted without risk of any 
serious accident. W. QUARTERMAIN, 

Fransham, Norfolk. 


ELEPHANT BOILERS. 

Str,—I have carefully read Mr. Swift’s reply to my letter, in 
which I contradicted his statement in THE ENGINEER of July 6th, 
that ‘‘ the insurance companies were glad to get hold of any sort 
of - boilers,” but I cannot find in it that he has even attempted to 
prove the charge he there made. Common sense tells any man 

t there are no persons and no companies in existence but what 
would refuse to insure any boiler which they knew to be unsafe; 
and, in my opinion, no one is better able to decide this than the 
engineers and inspectors of a boiler insurance company, who, 
among their varied duties, have the responsibility of seeing that 
the boilers insured are neither ‘any sort” or ‘‘improper ” ones— 
that is, calling a spade a spade, boilers liable to explode or collapse 


| 


ually around its his knowledge of the 
By a segmental surface, however, of a bird’s or an artificial | with theinspector or the engineers of thecompany to accept boilers for 
with stroke delivered in precisely the same direction, the air | insurance.” Really, Mr. Editor, I do not wish to be funny or appear 


| 


at any moment. Mr. Swift certainly throws new light on the 
apparently dark ree 2 of a boiler insurance company, and shows 
usiness when he states that ‘‘it does not rest 


atallsarcastic, but can anyone suppose that either their inspection or 
acceptance rests with, say, the post boy? What are the inspectors 
and engineers engaged for, and especially at the high salaries Mr. 
Swift mentions, unless it is for doing the very thing he says that 
they do not? There are boilers insured that have not been 
thoroughly examined by the companies’ inspectors, but Mr. Swift 
may, with perfect equanimity, accept my assurance that they are 
neither “‘any sort” or “‘improper” ones. 
The companies have, I admit, at long intervals been called 
“over the coals” by juries, but it is still left to Mr. Swift, or any- 
one else, to prove where a company “‘ was censured for insuring 
boilers which they knew were not sound—safe—at the time of 
insuring.” It has, I believe, been invariably shown on the same 
occasions that the insuring company has repeatedly ‘‘ requested” 
and ‘‘urged” the importance of a thorough examination being 
made, and although the boiler may have exploded whilst it was 
insured, it was no fault of the company’s that one had not been 
made, All admit that a thorough examination of every boiler by 


| an efficient inspector is of the greatest importance; to none is it 
face, and is thus thoroughly utilised for impelling the body forward. | 


more so than the owner and the company insuring it, for, whilst 
the former by an explosion —_ lose his all, the company must 
also necessarily lose considerably more than they could ever expect 
to receive from the firm in premiums. It therefore logically 
follows that it is to the interest of the company, irrespective of 
any expense—which is in some above the premium—to prevent, 
as far as possible, by efficient inspection—if only to endeavour to 
save their own pocket—the occurrence of such disastrous accidents. 
Although the companies do not, except in special cases, make 
thorough examination one of the “conditions of insurance,” one 
of the principal clauses in the policy is one which provides that 
the company’s inspector or engi may at od ere hour 
boiler they insure, failing 


any which the directors may 
declare the policy void. 
Every one knows that the fact of a boiler being insured does not 


make it any the safer, nor does the fact of its being under inspec- 


subject ante under discussion is a] boilers, and not the 


work of boiler insurance companies.—ED. E. 


WANTED—TWO AUTOBIOGRAPHIES. 

Sir,—The widespread interest created by the publication of Mr. 
Nasmyth’s “‘ Autobiography,” suggests that there are two other 
men whose inventions have made their mark deep upon the present 

e, and of whom the world would fain know a little more than 
they do. I allude to Sir Henry Bessemer and Sir William Siemens. 
Both these gentlemen would robably be inclined to say that they are 
busy with other matters, and that, in a word, ‘ they would rather 
not” write their autebiography. But posterity will certainly be 
curious to know what manner of men they were, and I would 
permission to ask them, through your columns, whether they wi 
not sit down now and draw their own portraits. | HisTORICUS. 

London, August 4th. 


EXPLOSION OF A COMPRESSED AIR RECEIVER.—EFFECT OF 
COMPRESSED AIR ON ANIMAL OILS, 

Si1z,—I am rather surprised to find that spontaneous inflamma- 
bility of animal oil in contact with compressed air is not generally 
known, for in experiments I made about the year 1865, I found 
that to be the fact; my attention being called to it by a narrow 
escape I had during the charging of an air gun. 

In 1868, when I explained my mode of working torpedoes to the 
Floating Obstruction Committee, I told them there were dangers 
in connection with compressed air which I was aware of. 

Several explosions have occurred in experimenting with the 
Whitehead torpedo, and one would have expected the skill at the 
service of the War Department of the State would have dis- 
covered this, . 

I have unfortunately mislaid my notes, but I have some of Ms 


apparatus, which is of a simple c » now in use, e oil 
experimented with is called neatsfoot. 
Miles’s-buildings, Bath, Brauay, F.C.S. 
August 6th. 


TAKING THE SPEED OF TRAINS. 


S1r,—In your last week’s issue, under the bunting of “ Taking 
the Speed of Trains,” a correspondent states that he counts the 
number of fishplates passed in 144 seconds, which equals the 
number of miles gone through per hour if the rails are 21ft. 


long. a I be permitted to point out that on the 15th of 
Jan , 1875, you were good enough to insert a letter of mine in 
which I advocated that method of taking the speed of trains, and 


showed how the figure of 144 seconds—or rather 14°3 seconds— 
was arrived at. Since that time a great many steel rails have 
been laid down, their average length being, I believe, 30ft., which 
makes it n to count up to about 203 seconds for ascertaining 
the correct . It is only necessary to ascertain the — 
length of rails used on any railway in order to be able af: 
at any time to find out the speed of the train in which we are 
travelling by taking out a watch and simultaneously counting the 
rail joints passed over. This can be done with greater ease upon 
some — ways than upon others, I thank you before- 
hand for the insertion of the above. JOSEPH BERNAYS. 
96, Newgate-street, London, E.C., 
August 7th. 


COMPOUND CONDENSING ENGINE AT THE R.A.S. SHOW, YORK. 


Srr,—Your correspondent John Pinchbeck is, we think, some- 
what hypercritical in his remarks last week under the above title. 
When the editor, speaking of our exhibit, makes use of the words, 
‘* We believe this is the first condensing engine shown at work at 
any of these shows,” he is strictly correct; he is writing of the 
Royal Agricultural Show. The word ‘‘these” applies to those 
shows, and shuts out Mr. Pinchbeck’s objection altogether. We 
take it the sentence, if quoted complete, really means to imply what 
is stated in our published circular, that this was the very first 


tion. The ag | issued by the company ce: ly tends to convey 
the idea that if, in the judgment of experienced ineers, the 
boiler is right for insurance, it is safe to work it up to the pressure 
they stipulate; but it would be nothing short of preposterous were 
it to state, or even infer, that in the event of an explosion before 
the boiler was thoroughly examined—at which time its condition 
would be pointed out to the owner—that the company were more 
than pecuniarily liable. Till such an examination was made, how- 
ever, judging from what their inspector or engineer could ascertain 
at a working inspection, the pany were prepared to risk losing, 
for a given premium, so much money in case of the occurrence of 
specified accidents, This, every one will admit, is in favour of the 
assured, 

To remove the idea, ing for a t that one exists, that 
the companies, without having a thorough examination, were more 
than pecuniarily liable by their issuing a policy, they have, I under- 
stand, recently commenced to issue after thorough examination— 
provided all is satisfactory, but not otherwise—a certificate which 
states for how long it is available, the date the boiler was 
examined, and that it is absolutely fitted for a given pressure. 
With a view to encourage firms to prepare their boilers for thorough 
examination, the companies also offer an extra insurance, propor- 
tionate to the t originally insured, free of charge. e pro- 
duction of such certificate would naturally, in case of explosion, 
free the owner from responsibility in working the boiler with ordi- 
nary care, if necessary, at the stipulated pressure up to the date 
specified for its renewal, whereas a “‘ policy ” is simply a guarantee 
on the 2 pos of the company to pay the owner in case of accident a 

um, 


sum. 

With regard to Mr. Swift’s financial problem. I can readily 
understand that he finds inspecting most expensive, and that it is 
impossible single-handed to compete with insurance companies. 
Possibly Mr. Swift, when he states that the ‘‘ number of youn 
men who accept the appointment of inspectors for a short time” 
explains his own mode of gaining experience; and in firms seeing 
the advantage of being protected by an insurance policy, feels, 
among other things, the unmerciful hand of competition. And, 
as he says that “inspection without insurance is positively dis- 
liked,” I suggest, although to give advice is the cheapest thing 
imaginable, that it might be to his advantage—I do not say credit 
—to remember his own remarks as to inspectors and the sale of 


boiler physic, and leave boiler inspecting alone. From m ageme 
an 


a of boiler insurance companies I am able to say decid: 
perhaps with a little authority, that the inspectors of the principal 
companies are not “‘ young men,” but men who have had Con ten 
to twenty years’—and some more—practical experience in boiler 
ins: 


ow, Mr. Editor, I dislike postscripts, and therefore avoid 
using them, because one finds, and particularly so is it the case 
with anyone discussing a subject in a newspaper, that the writer 
usually states in them in a half dozen words or so what he believes 
to be so very confirmative, and occasionally conclusive, evidence in 
favour of what he has just written; but, candidly speaking, did 
it not occur to Mr. Swift before posting you his last letter, that 
the insurance company—whichever of them it was—might possibly 
have had a thorough examination of the boiler that was fifty years 
old — they insured it? It did to me on reading it, pretty 
quickly, 

Mr. Swift’s letters appear to me to be written in a spirit of 
antipathy, although not against me ; for, Sir, you may remember 
he says that ‘‘he has not the pleasure of my acquaintance.” I 
assure Mr, 8, that whatever there may be learned from this corre- 
spondence, or whatever is the verdict of your readers, I bear no 
antipathy towards him. My only desire is, with your permission, 
to free the subject under discussion, so far as the insurance com- 


‘ies are concerned, from the unwarrantable attack which Mr. 
wift has made upon them. J. SMITH. 
Manchester, August 7th. 
[It is quite 


that the taken up in the 
further e 


unnecessary 
by Mr, Swift and by Mr. Smith should 


d engine ever exhibited at any of the R.A.S. shows, and 
further, we think we are correct in stating that it is the very first 
combined compound engine and boiler arranged in one sole plate 
ever exhibited at work at any public exhibition, international or 
otherwise. 

Dukespalace Ironworks, 

August 7th. 

BECK’S WATER WASTE PREVENTER. 

Sir,—In your notes of the Engineering Exhibition at Islington 
you describe and illustrate Beck’s waste water preventer. Will 
you allow me to state that this waste water preventer, as described 
and illustrated, appears to be not only identical in principle with 
that invented by Mr. T. H. P. Dennis, my partner, and which has 
been in constant use and has been largely sold for many years 
past; but, as far as the illustration gocs, the resemblance is so 
complete that Messrs. Beck might even have taken one of Dennis's 
and used it for a pattern to mould from. R. E, Crompton. 

Mansion House-buildings, London, July 28th. 


Srr,—We to thank you for your courtesy in allowing us to 
reply to above letter in your present issue. We have examined 
Mr. Dennis’s specifications, and as far as any patentable features 
are concerned, we find there is no resemblance between Mr. 
Dennis’s arrangement and our own. We have never seen 
one of Messrs. Dennis’s waste water preventers. 

Southwark. 


RICHES AND WATTs. 


BEcK AND Co. 


THE TEES-SIDE WATER SUPPLY.—The Stockton and Middles- 
brough Water Board is about to carry out one of the works it has 
authority to construct for the provision of an additional supply 
of water to its district. The Board was formed seven years ago, 
when the consumption of water was decreasing owing to the dulness 
of trade, but within the last four years the consumption has 
advanced so largely that it now exceeds the legal maximum the 
Board has power to pump—sixty million gallons weekly. The 
— supply is drawn exclusively from the river Tees, and there 

ave been compla nts for a long period as to the polluted nature of 
that source, and power was given seven years ago to construct large 
works in Upper Teesdale. One part of this scheme is now about to 
be carried out—the construction of the Hury and Blackton 
reservoirs at an estimated cost of about £365,000. By itan ultimate 
addition of forty-six million gallons per week is expected to be 
obtained; but it would be by the construction of the reservoirs as 
compensating reservoirs only, the additional supply being pumped 
from ben river, cost of H alone, is 
expected to give thirty-two million gallons of water weekly, is 
estimated at £286,000. 

Coat Mrintnc In YORKSHIRE.—Mr. F. W. Wardell, her Majesty’s 
I tor of Mines for the district of Yorkshire, in his report for 
1882 states that in that year 61,548 persons were employed about 
the mines, as against 60,531 in 1881, and 18,525,406 tons of coal 
were raised, as against 18,287,141 tons in 1881. There were last 
year eighty-seven fatal accidents, causing ninety-five deaths, so 
that one life was lost to every 648 persons employed. In 1881 
there were seventy-five fatal accidents, each causing one death; 
and there was one life lost to every 807 employed. Last year one 
life was lost to every 199,812 tons of mineral wrought, whilst in 
1881 a life was lost to every 249,376 tons wrought. Viewed in this 
light, mining in the district appears to have been more dangerous 
last year. It is rather remarkable that throughout the kingdom 
the result is similar, the average loss of life last year being one to 
every 152,161 tons wrought, as against one to every 177,106 tons 
wrought in 1881. In Yorkshire there were last year 452 mines at 
work, whilst in 1881 there were 471, a decrease in the year of nine- 
teen. Mr. Wardell observes that the mines of the district are not 
fully employed, and that the large output does not show nearly 
their full limit of production, as last year’s total could be largely 


increased, 
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MACHINERY AT THE SALFORD SEWAGE WORKS, 
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(For description see page 35.) 


FLOOR LEVEL 


| —4313-——— 


> 


TRAMSVERSE SECTION ON CD. 


A CONSTANT CURRENT BATTERY CELL. 

Tue battery illustrated by the accompanying engraving was 
made by Dr. E. Obach, while experimenting with his movable 
bobbin galvanometer, to furnish a constant current of long | 
duration. It is described by Za Nature as a Bunsen battery, | 
employing zinc, water acidulated with sulphuric acid, carbon, and | 
nitric acid, and so arranged as to secure a continuous renewal of | 
the liquids. The internal resistance of each element is, on an | 


average, 0:07 ohm, and the electro-motive force is 2°09 volts. It | 
| the bottom of the porous vessel through the funnel tube ¢, while 


is able, then, to furnish nearly 30 ampdres in a short circuit. 
G G is a jar, 20 centimetres in height and 12°5 in diameter, 
placed in an inverted position over a support, and the bottom of 


which has been replaced by a wood cap covered with e. 
Tue porous red earthenware vessel P, which is held in place by 
a cork ring, is 23°5 centimetres in height and 6 in internal 
diameter. The choice of the porous vessel is very important, 
and the proper working of the element depends much upon the 
quality of it. Those employed by Dr. Obach became entirely satu- 
rated one minute after patel been filled with water, this giving 
the measure of their porosity. The porous vessel is cl with 
a cork saturated with parafline and traversed by a carbon K. 
This latter, which is retort carbon, is 22'5 centimetres long by 
35 in diameter, and contains in its centre an aperture 15 
millimetres in diameter and 18 in length. In its upper part 
there is a series of small radiating holes; and a glass tube 
M, whose upper extremity is funnel-shaped, reaches its summit 


and traverses the porous vessel as well as the cap of the jar. 


The bottom of the poroys vessel is paraffined, as is also its upper 


edge and the head of the carbon. Upon the bottom of the jar 
there rests a gutta-percha ring which forms a channel x y that is 
filled with mercury, and into this dips the lower part of a zinc 
cylinder 16 centimetres in length, 6 in diameter, and weighing 
2 kilogrammes. Through the cork at the lower partof the jar there 
pass two tubes Rand r, and through the wooden cover the two funnel 
tubes ¢ and ¢’. The former of these ¢ terminates inthe upper part of 
the zinc, while the latter runs to the bottom of the porous vessel. 
The liquids circulate as follows :—‘The fresh nitric acid reaches 


the spent acid flows off through the radiating holes in the carbon 
into the central tube M, and into a receptacle placed at the lower 


part. The water containing sulphuric acid enters, on the con- | 96% 2 
trary, at the upper part at ¢, and, being rendered denser through | © 


the formation of sulphate of zinc, flows through the syphon tube 
R into the tube T. The level of the liquids is not very different, 
as may be seen in the figure, but that of the sulphuric acid water 
is a little the higher of the two in the external vessel. SS!isa 


* | section of a glass tube bent into a circle and arranged at the 


upper part of the liquid, where it is warmest. This tube is 
traversed by a current of cold water in order to keep the liquid 
at a constant temperature. The tube 7 serves to empty the 
pile, and is always kept corked while the latter is in operation. 
All the communications are established by mercurial contact 


point. The rupture of a solid rod also constitutes an element of 
danger by scattering the molten metal in all directions. 

The new form of cut-out and safety fuse which we illustrate 
above, as invented by Mr. Killingworth Hedges, of Westminster, 
consists of one or more strips of foil composed of alloy which is 
found best to resist the disintegrating action of the current. 
For small currents only one strip is used, but for larger several 
strips are placed together between layers of mica, and are built 
up like the leaves of a book, the ends being connected to the 
terminals as shown. When the current exceeds the amount 
which can be carried safely the foil is ruptured through the 
centre, but the mica itself is not injured and can be used over 
in. The mica prevents the metal being thrown about and 
ualises the heat, so that it is quite possible to test a number 
of fuses and find them all to melt within, we are informed, 2 per 


The zinc cylinder is connected with a strip of copper contained 
in a glass tube that traverses the cover, and which dips into the 
mercury in the gutta-percha trough. The square end of the 
carbon is hollowed out at Q, and the cavity is filled with mercury, 
which serves to establish communication with the external 
circuit. 


HEDGES’ DUPLEX SAFETY CUT-OUTS AND 
FUSES. 


THE extension of the use of electricity as an illuminant is not 
entirely unattended with danger, but it has this advantage over 
its rival, gas, in that a few simple precautions are all that are 
necessary to render its use perfectly safe. The principal risk is 
that from fire, caused by the overheating of the wires either from 
their being badly proportioned or by turning on accidentally a 
stronger current than they are designed to carry. The committee 
appointed to consider the fire risks from electric lighting, in their 
rules, which have been very carefully drawn up, state at 
paragraph eight that “there should be in connection with the 
circuit a safety fuse constructed of easily fusible metal, which 
would be melted if the current attains any undue magnitude, 
and would thus cause the circuit to be broken ;” also that 
“ changes of circuit from a larger to a smaller conductor should 
be sufficiently protected with suitable safety fuses, so that no 
portion of the conductor should ever be allowed to attain a 
temperature exceeding 150 deg. Fah.” The ordinary form of 
fuse as used by Edison and others for powerful currents consists 
of a bar of lead or alloy inserted in the circuit. This plan is 
attended with many disadvantages common to all fuses contain- 
ing a mass of metal, which ure very un in in action, and 
must be worked at not more than a quarter of their mel i 
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cent. of each other. The current entering at terminal T, 
through the fusible foil F, and through the lever L, out of ter- 
minal T!, In the event of the fusible foil F fusing through 
excess of current or short circuit, the lever L is switched over to 
C, thus bringing F! into circuit, and the cut out foil can be 
replaced at leisure. These cut-outs have been passed by the fire 
insurance companies, and fifty arranged to give way, some with 
a current of 60, and some with 120 ampéres, have been employed 
in the new Law Courts, London, since the opening, In installa- 
tions with secon batteries a sensitive cut-out, preventing the 
current bejng di d in a reverse direction through the 
dynamo, is a very essential detail, 
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GERMAN RAILWAY TESTS FOR IRON AND 
STEEL. 


A controversy between the Association of Ironfounders and 
the Union of German Railway Administrations has brought 
forward the test question with a certain degree of prominence in 
the technical press of Germany. One of the most comprehen- 
sive articles published on the subject is that which appeared in 
a recent number of the Zeitung des Vereins Deutscher Kisenbah 
Verwaltungen, in which Herr Wohler has reviewed the past 
history of the controversy and has endeavoured to refute the 
attacks on his system of classification which were made at the 
recent Diisseldorf meeting of the iron and steel industry. The 
action of the railway companies with respect to the question of 
classification was, it would seem, occasioned by the want of due 
observance by manufacturers of the needful measures for arriving 
at excellence in quality, and in their memorial to the Govern- 
ment in 1877, the companies alluded to the opposition which 
would probably be made by the iron and steel industry to the 
introduction of the new regulations then under discussion, by 
reason of the trouble and expense involved in making the trials 
and researches which would under the circumstances be ren- 
dered necessary. Since then the principles of these tests have 
been criticised in a hostile spirit at various assemblies of the 
industry affected by them, and ineffectual attempts were made 
at one time to get the objectionable conditions modified by the 
Minister of Public Works. At the meeting held at Diisseldorf, 
on December 10th, 1882, the principles of Herr Wohler’s system 
were again attacked by several manufacturers, and in his brief 
reply, published in the Gazette shortly afterwards, that 
gentleman defended his method. It consists in measuring the 
resistance to fracture, and the tenacity of the metal by the 
contraction in the cross section after fracture. He alludes 
in his explanatory remarks to the difficulty of accurately 
measuring the extension of length at the point of fracture, while 
there is no difficulty in arriving at it by means of the easily 
measured contraction or diminution of the cross section. In his 
more detailed remarks in the technical journal already referred 
to, Herr Wohler alludes to the fact that if an iron or steel bar 
is bent by external force, it is first subjected to an elastic exten- 
sion, and if the force is removed it again takes its original shape. 
If by the application of greater force the limits of elasticity are 

, there is then a permanent extension, the amount of 
which gives the measure of its tenacity, while its strength is 
indicated by the amount of force necessary for its fracture. 
These qualities are independent of each other, but if two similar 
bars which possess equal tenacity, but different strengths, are 
subjected to the same exertion, the weaker of the two will, it is 
considered, extend more than the stronger one, in the same 
way as with two bars of the same material but of different 
thickness, the thinner is more extended than the thicker one 
under an equal burden. The volume of a body is not changed 
by extension, and therefore a contraction is normally allied with 
it. Thus the extension in a longitudinal direction of a round 
bar causes a diminution of its cross section in the same propor- 
tion as its length increases. If the extension takes place equally 
through its whole length, the contraction—or diminution of cross 
section—is throughout alike, and the measure of extension is 
simply given by the difference between the original and the sub- 
sequent length, in reference to the former. This can also be 
given correctly by the difference between the original and the 
subsequent cross section, in reference to the former, and both 
systems of measurement must give uniform results. This is, 
however, not the case if the material of the bar is not equal 
throughout, in which case there will be an inequality in the 
extension corresponding to the difference which may exist in the 
strength of the various parts. The weaker portions extend more 
than the stronger, and therefore Herr Wohler argues that the 
extension for any particular part of the bar can only be found by 
measuring the contraction at each place, and not from the differ- 
ence in length. 

From these facts he infers that every iron or steel bar which 

is extended acquires in the direction of the extension a greater 
degree of strength. In order to extend it further the burden 
must be increased, and then the extension is increased until the 
strength has again been sufficiently augmented to allow the bar 
to support the increased weight. With an equal increase of the 
burden the corresponding increase of extension is not the same, 
but gradually increases, while the cross section diminishes. If 
the extension has reached a point where the diminution of the 
cross section surpasses the increase of strength arising from the 
greater extension, then, provided the tenacity is not exhausted, 
the extension can, it is true, be continued; yet the burden 
cannot be increased, but further extends the bar in a more rapid 
manner until it is broken. Even an unavoidable difference in 
the strength of a material suffices to produce this effect at one 
part of the bar somewhat earlier than in other portions. If the 
same trial is then made on one of the broken pieces, the effect 
referred to manifests itself in another portion of the bar. These 
facts are considered as indicating the advantages of estimating 
the regularity and equality of the material by the relation 
between the extension of the bar and the contraction. In 
good tough steel it is said that this proportion is approxi- 
mately 1 : 2—only an approximate estimate of the tenacity can 
be deduced from the extension, and this is less likely to be exact 
according to the greater irregularity of the material. 
_ While thus advocating the principle of taking the contraction 
in the cross section of fracture as indicating the tenacity of the 
material, Herr Wohler admits that there may be some excep- 
tional cases in which this method is not applicable, and on which 
objections have been founded by the opponents of this system. 
He considers that the method in question displays every fault of 
the bar which is being tested, and thus facilitates the task, of the 
officials in charge, of the examination of the material submitted. 
Though the test may present some inconvenience to one or other 
of the houses interested, it is argued that it is not in any way 
injurious to the interests of the manufacturers in general. In 
drawing up the conditions in question the railway companies were 
influenced by the desire of assuring themselves that the material 
they received was of itself fit to be used for the various purposes 
for which it might be intended, and they based their action in 
the matter on the princple of keeping strictly in view in their 
tests the conditions and mechanical laws which become operative 
when the materials are in actual use. 

In his comprehensive article, Herr Wéhler enumerates the 
various kinds of injury and wear to which axles, tires, and rails 
are subject, and remarks that under normal circumstances 
railway material is not forgibly torn, beat, pr broken, and that 
when such violent force is brought to bear gn it, then the limit 
of human precaytion has already been passed. Qn the other 
hand, he considers that scientific tests haye to be arran in 
view of those small and sometimes almost’ imperceptible 


per square inch of the cross section during ten minutes, with- 
out any further extension taking place during that time. If 
this test is withstood, the bar is subjected to a further weight 
until it is broken. After being broken, the cross section of 
fracture must not exceed 65 per cent. of the original cross section. 
Various facts are quoted from the records of the Alsace-Lorraine 
Railway Direction with a view of proving that the working of 
the new regulations has been in no lasting way onerous to the 
manufacturers interested, inasmuch as there has been since they 
came into force a gradual diminution in the quantity of rejected 
material. The following table explains this assertion more 


pension at the effluent gate-house—of the storage basin, which was: 
ticularly affected—than at the influent gate-house; andi 
ndly, that there was not much difference in the amount off 


such matter in solution in the two specimens :— 


Unfiltered Specimens :— Free Ammonia, Albumin. Ammonia... 
Influent gate-house (10) .. .. 0°00 oo os oo O°972 
Effluent gate-house (10 0026 .. 0°450 

tered ens :— Ammonia. jbumin, Ammonia: 
Influent gate-house ae oo ce oe oo 
Effluent gate-house (10) . - 0°032 0°296 


The increase in the t of free ia, noticed by comparing : 
the latter table with the former, is due to the fact that the speci-- 
mens stood one day longer in one case than in the other case,. 


fully :— before the analyses were made. It was found that the waters: 

Accepted. | Rejected. | *ercen change can e y analysis, is change consists in further 

“s Rejected. oxidation of the nitrogenous matter, looting to an increase in the 

Tough steel tires, 1880 4763 1 4 material which imparts the taste and odour e water. Chemical 

‘ - ' analyses were made of specimens from all portions of the supplies 

was found that the chemical evidence was in accordance wit t 

Tough steel axles, 1880 .. 2089 99 4} chained by the ponees, that is, the waters which tasted “ fishy,” 
. metallic,” ‘‘cucumbery,” contained more ‘‘a inoi 

ee, = “ 4 than those which did not carry the bad flavour. An attempt was 

then made to determine whether the subst which caused the: 


In the instances of the rejections made in 1881, there were 
circumstances indicating the accidental nature of the defects by 
which they were occasioned. The deliveries of rails seem also 
to prove that the new regulations have not presented any serious 
difficulties to manufacturers. In 1879 a contract was made for 
about 100 miles of rails, which was divided between two esta- 
blishments. The quality figure arrived at by the sum of the 
figures of strength and contraction ont nsf by the German 
standards, and subject to certain limits in their respective pro- 
portions, was fixed at eighty-five, in accordance with the recom- 
mendations of the Salzburg Congress; but it was also stipulated 
that if the works delivered at least three-fourths of their respec- 
tive quantities in a superior make with the quality number 90 
—while still maintaining a strength of at least 381 tons per 
square inch—the price for the proportion of superior rails would 
be increased by 3 per cent. It resulted that each establishment 
delivered about four-fifths of its quantity in the better quality 
and in accordance with the required strength. The remainder 
of the deliveries were even higher than 90 in quality, 
being above 100 in one case; but being about 2 tons under 
the strength fixed, were consequently not reckoned as 
superior to the standard. It is, however, remarked that the 

burg Congress had fixed the standard of strength at about 
32 tons. It is supposed that this increase of the quality 
number beyond 85 did not augment the cost of production by 
3 per cent., because the works would not have delivered the 
better quality if there had not been some advantage for them in 
doing so. In his address on the subject delivered by Herr 
Wohler before the Verein fiir Eisenbahnkunde some twelve 
months ago, he expressed his opinion that the deliveries made 
during 1881 manifested a surprising uniformity, proving that 
homogeneousness is increased in proportion to the improvement 
in quality. The manufacturers deny, however, that this im- 
provement has been brought about by the new regulations, 
taking to themselves the credit of having thus raised the 
standard of their productions by their own independent exertions 
in that direction. 

Herr Wohler, in his most recent communication to the techni- 
cal press of Germany, disputes at considerable length the asser- 
tions made at the Diisseldorf Cong last D ber by his 
opponents, and the results which were there described as having 
been obtained from experiments made by certain manufacturers. 
Further experiments would seem to be contemplated by them 
with a view of elucidating the different effects produced by 
sudden and gradual imposition of burdens for the purpose of 
testing. He refutes in a categorical manner the arguments 
deduced from experiments made as to the influence of the reduc- 
tion of thickness by hammering on the effective properties of 
steel. He maintains that railway engineers have many difficult 
problems to solve, for which perfection of material is indis- 
pensable, and expresses his surprise that manufacturers should 
oppose such a requirement if railway companies are willing to 
pay for it. 

The manufacturers’ organisation has published a letter in the 
Cologne Gazette stating that the cause of the quality of the rails 
alluded to being above the standard was that the application 
of the tests is sometimes made in a stringent manner, and under 
circumstances which treat insignificant defects in such a way that, 
as a measure of precaution, the quality is made above the 
standard. The part of Herr Wohbler’s remarks dealing with the 
question of the busi profit which must have resulted to the 
manufacturers does not seem, however, to have been dealt with. 


THE CAUSE OF A PECULIAR CONDITION OF 
SOME AMERICAN WATER SUPPLIES. 


THE following paper, by Chas. R. Fletcher, Lecturer on 
Chemistry, Boston University, and State Assayer of Massachusetts, 
is of some interest to those e ed in water supply questions. It 
was read before the Society of Public Analysts on 27th June 
last :—The peculiar, disagreeable, and truly alarming condition of 
the public water supply of the city of Boston, about a year ago, 
caused ange and alarm ; for the cause of the contamination was 
unknown, although sought for at different times by the chemist of 
the Water Commissioners; and the bad flavour and odour caused 
illness and disgust ; and the waterworks had already cost several 
millions of pounds, and now the supply had been several times 
affected by asimilar flavour during several years, for a short period 
and in less degree. The valuable water supplies of eleven other 
cities had been also affected, since 1864, with probably the same 
trouble. In the winter of 1881-2 the Boston supply was very bad, 
not fit for domestic purposes on account of the odour and flavour. 
This bas been commonly recognised under the name of ‘‘ cucumber 
taste,” as it resembles somewhat the taste of water in which 
cucumbers had been soaked. But now the taste was worse, almost 
fishy, and often caused nausea, and always disgust. It gave me 
pleasure to examine the water from a chemical point of view, with 
analyses, and report to a leading society of physicians, called 
together to discuss the situation ; for the physicians were aroused, 
and the people anxious, The only thing I noted was the higher 
percentage of “albuminoid ammonia” than that reported in 
previous analyses of this water. Expressing the belief that with an 


taste was at the bottom of the lake or not. The mud, when first; 
filtered from the water, had no odour, nor the water any bad taste- 
at such depth. The question at once suggested itself: Did the: 
taste come from something situated on some other part of the: 
bottom, or might it be developed by contact of the mud and bottom. 
water with air? A thin layer of the mud on a filter paper gave in. 
half-an-hour the same odour, which increased for a time, then dis-- 
appeared. There was evidently something in the bottom mudi 
capable of giving the odour by contact with air. A careful micro- 
scopic examination revealed plants belonging to the Nostoc family: 
in quantity. Some were separated, but gave no odour. Spicules: 
of a sponge were also noticed, and later an examination of the: 
screens at the gate-house showed an amount of this sponge, with. 
the grass and leaves which had collected there. The same bad: 
odour was there more manifest, and a series of experiments showed: 
that the odour came from this fresh watersponge. All agreed that. 
the odour from it was identical with the liar flavour of the: 
water. The specimen is known as Spongilla fluviatilis Anct. It: 
abounds in some localities, easily decomposes, ani gives then a. 
very strong odour. By drawing off the water from one water 
basin, large quantities were found in some places growing on roc 
from which it was easily detached. The experiments connec 
with this investigation were ducted ding to the English 
rules of chemical aye wee The best way to detect the odour in 
water but slightly affected was to pass a pint or so through 
ordinary filter paper. This paper will then reveal the odour, 
though it ray J be quite impossible to detect it directly, even when 
the water is cated, This test is delicate, and may serve others. 
Indeed, it is in the hope that a knowledge of this trouble in 
America may be of service to the public analysts of England that 
I have requested of the Water Commissioners access to the report, 
the substance of which is here presented. As this flavour has 
been occasionally noticed since 1854 in this country, it is of peculiar 
interest in connection with the valuable statistics and discussions 
on water supplies of the Society of Public Analysts, England. In. 
connection with this condition of the Boston water, there were: 
various representatives, unjustly dignified by the name of 
“theories,” sometimes by intelligent, usually by ignorant men, 
who possessed ——— no knowledge of the subject. The value 
of this succesful eo in stopping anxiety and alarm—for 
as soon as the cause was known, a remedy soon followed—im point- 
ing out to other large cities the probable cause of a similar con-- 
dition, and in regaining the respect of the press and the psblic fox 
chemical analysis of waters, was large. 


RAILWAY CONSTRUCTION is not very active in this country at: 
present, but the work in eo and projected at home and: 
abroad is likely to afford full employment to contractors and 
manufacturing engineers for some time to come. In this country 
the main trunk lines are aoe much money in enlargements and 
widenings; the Hull and ley line ap’ h pletion, and 
the last link of the London Inner Circle Railway, which is being 
constructed through the heart of the City by a most — 
system of street tunnelling, will be finished next year. @ pro- 
posed Hull and Lincoln Kailway has been rejected by a Parliamen- 
tary Committee because of the + oe obstruction to navigation 
of the high-level bridge over the Humber, which was its essential 
feature; the new line to Eastbourne, and the Bristol line of the 
London and South-Western Railway, are also lost for this session. 
In France, the authorised new lines which were to have been made 
by the State are to be constructed by the existing companies on 
terms more favourable to them than advantageous to the com- 
munity; in Germ-ny, the acquisition of the railways by the 
Government, mainly for strategical pu will involve the 
making of many new lines. In Australia, new railways, or exten- 
sions of ——e lines, are being energetically pushed fo: q 
almost entirely by colonial contractors. In South Africa, also, the 
railways are being extended inland from the East Coast; and in 
Canada, the Pacific Railway, already opened beyond Winnipeg, 
will soon meet the line from British Columbia. And as each new 
railway renders necessary subsidiary and branch lines, ample 
may be expected.— Matheson and Grant's Engineering Trades 

port. 


ACCIDENT ON THE GREAT-EASTERN RAILWAY AT PARKSTONE.— 
A report to the Board of Trade by Major-General Hutchinson 
on the accident which occurred on the 15th May between Wrabness 
and Parkstone stations, on the Harwich branch of the Great 
Eastern Railway, has been published. In this case as the 9 a.m. 

enger train—consisting of tank engine No. 97, running chimney 
Rrst, four carriages, brake-van, and wagon, all except the wagon 
fitted with the Westinghouse brake—was running at considerable 
speed round an easy curve of 200 chains radius, the whole train 
left the rails close to the 67} mile post from London, and 24 miles 
from Wrabness, from which station the train had started at. 
9.16 a.m., right time. According to the usually adopted rule, 
the super-elevation of the outer rail of the chain curve 
should, for a speed of fifty miles an hour, be about jin., 
whereas the super-elevation varied in the present case be- 
tween lin, 24 yards from the point of running off to 2}in. 
8 yards from it, and 1jin. at the spot itself. It was, therefore, in 
varying excess of the super-elevation as calculated for a speed of 
fifty miles an hour. The driver, the reporter thinks, had been 
probably running at an injudiciously high speed round the reverse 
curves, which terminated only a quarter of a mile from where the 
run-off occurred, and thus set up oscillation on the engine, which 
resulted in the right leading wheel—the weight on which was pro- 
bably about half a ton less than that on the left leading wheel— 
ting the right or outer rail of the curve, running obliquely 


appropriation of a small sum the cause could be now detected in 
some low form of vegetable—possibly animal—growth, the sum 
was being raised when the Water Commissioners were aroused by 
the public cry, and compelled to order an investigation. A chemist 
had been employed to make analyses for years, but had never found 
the cause, possibly in consequence of unfavourable conditions. The 
common sense and scientific examination carried out in 1881-2 was 
successful, and is of great value. It was found that the bad flavour 
was intensified by heat, and also the odour—which was slight when 


the water was cold—became very strong and disagreeable. Samples 
of the water were collected under many different conditions, from 
the surface and at depth, and from all points of the supplies. It 
was found by chemigg] analysis of filtered and of unfiltered water, 
taken from the different 
First, that there yas cons{d 


itions in the lakes and reservoirs :— 
ly more ni! matter in sus- 


along the top of it for about 24ft., and then dropping off on the 
outside, after which it was quickly followed by the rest. of the 
wheels of thetrain. There is no doubt, Major-General Hutchinson 
says, the application of the Westinghouse brake by the guard as 
soon as he had recovered from his fall was useful in keeping the 
vehicles of the train in a straight line, and from overrunning each 
other. The driver and fireman, having been both knocked down, 
were incapacitated from applying it for the first few moments, 
This engine was the one which ran off the rails near Leiston last 
August, on which occasion there is but little reason to doubt but 
that the permanent way was more in fault than the engine, There 
is more in the frequent derailment at curves than is ed of in 
the usual philosophy of the subject. That engines do not more 
often mount the rails is rather remarkable than surprising. 


i 
equent repetition, afiec durability 
of the material subjected to their ipflnerce. 
The test applied by the Imperial Railways of Alsace-Lorraine, 
of which Herr Wohler is manager, ih the acceptance of axles, 
inyolyes the sample bar being subjected to a load of 34°92 tons 
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RAILWAY MATTERS, 
TuE average cost of repairs to coal and freight cars, ton| THE av 
carried per 100 miles on the Philadelphia and Reading Hailroad 


Company's lines, is given as 8°2c, for coal cars and 13’6c. for 
freight. 

TuE opening of the Wodonga and Albury Railway, New South 
Wales, pac P on June 14th, and the meeting 4 ‘the occasion 
was & t success, the banquet and the ball being very numerously 
attended, as much as 30s. a ticket being paid for admission to the 
second event, 


THE pro trans-continental railway is an absorbing subject 
of discussion throughout Western Queensland. The scheme, 
however, is regarded as wg in advance of requirements, and the 
more gradual extension of the present Government lines is 
recommended by the more cautious among the colonists, 


Tue Brighton Town Council have at decided, by 25 to 1, to 

ve general approval to a scheme for a second railway from 

righton to London, but deferred passing definite judgment until 
details were submitted. Dissatisfaction was expressed at the 
accommodation provided by the present company and the rates 
charged. A letter was ri stating that the maximum charge for 
om passengers would be 2}d., second 14d., and third 1d. per 
mile. 


TuE Public Works Committee of the Birmingham Corporation, 
reporting upon the use of steam on the tramways, announce that 
they have not come to the conclusion that steam is not a very 
fitting power for tramways, but that in face of accidents in other 

laces, and of the fact that an experimental trial only is at present 
Cae made on part of the Birmingham tramway system, they have 
deferred the consideration of the extended use of steam until they 
have had some further opportunity of judging of its safety and 
general advantages. 


THE French Minister of Public Works has just completed a census 
of the rolling stock on the French railways, which is thus summed 
up :—Nord, 1138 1 tives, 2021 y ger carriages, 33,971 goods 
wagons; Est, 922 locomotives, 2359 passenger carriages, 22,401 

oods wagons; Ouest, 1045 locomotives, 2881 passenger carriages, 
{ ,465 goods wagons; Orleans, 970 locomotives, 2100 passenger 
carriages, 20,433 goods wagons ; Paris and Lyons, 1960 locomotives, 
3489 passenger carriages, 62,200 goods wagons. Taking all the 
smaller lines as well, there are in France 6893 locomotives, of 
which 2826 are for passenger traffic and 4067 for goods traffic; 


15,432 nger carriages, of which 3208 are first-class, 5315 
second-clsss, and 6909 third-class, The total number of goods 
wagons is 182,089, 


At the seventh annual convention of the Master Mechanics’ 
—Locomotive Superintendents’—Association, recently held in 
Chicago, a report was presented on the use of metallic packing 
for piston and valve rods, instead of hemp cotton or any of the 
more commonly used gland stuffing soatantahe. The report contains 
the results of several years of experience on many lines. It is 
almost unanimously in favour of metallic packing on every point 
for piston rods, but not quite so favourable with respect to valve 
rods. One contributor to the report says :—‘‘ Once the engine 
one d, the cost for repairs does not exceed 1 dol. per annum. 
The difficulty in keeping valve stems packed is due chiefly to the 
unequal wear on account of the variation of the travel, and to 
reduce this to the lowest minimum I have adopted the plan of a 
case-hardened sleeve on valve stems, which works well.” 


By a law passed on the 2nd of August, 1875, the French Channel 
Tunnel Company acquired a concession of the French portion of 
the proposed tunnel, with power to renounce it within a certain 
period. Engineers and navvies have been at work more or less ever 
since that date. Up to last May the length of the excavated 

e was 1840 metres, being a distance from the coast of 800 metres. 
A Government Commission inspected the works at Sangatte on the 
5th of May last, and certified that the ditions of the i 
had been duly complied with. The 21d of August inst. was the 
date at which the French company, conformably to Article 3 of 
their Convention, had to decide whether they would retain the con- 
cession or abandon it. Notwithstanding the abandonment of the 
scheme by England, the Paris correspondent of the Standard says, 
the French company have within the last week officially communi- 
cated to the Government their decision definitively to retain the 
concession, in the conviction that sooner or later there will be a 
revulsion of opinion in England. 


A PARAGRAPH has been going the round of the daily papers about 
the Scotch collie dog ‘‘ Help,” who collects funds in almost every 
we of the kingdom for the Orphan Fund of the Amalgamated 

iety of Railway Servants. He has just returned to its head- 
uarters at the chief office of the Society, City-road, from a trip to 
ce, where he has been getting money for the orphans of railway 
men. Introduced by Mr. Raggett, chief officer of the steamship 
Brittany, to the Vice-Consul at Dieppe, the ‘‘ Railway Dog of Eng- 
land” received in a short time 138f.; on his journey back to England 
“ Help” got 17s. 9d. and 26f., while at Newhaven and on d 
the steamer he collected £3 1s. 94. The general secretary of the 
Society, Mr. E. Harford, has now on hand numerous invitations to 
the animal distributed over the leading railway systems. ‘‘ Help,” 
trained by Mr. John Climpson, guard of the night-boat train on 
the London, Brighton, and South Coast Railway, is expected, the 
Times says, to be the medium of collecting some hundreds of 
pounds for the orphan fund during the present year. 


EARLY next year there will be a new line opened which will 
tend to shorten the distance between Cologne and Frankfiirt-on- 
Main. The concession was obtained in 1873 by the Rhenish 
Railway Company, but the execution of the work has only been 
effected since the acquisaition of the railway by the State. The 
line in question is through the Westerwald district, which is 
bounded by the valleys of the Rhine, the Sieg, and the Lahn. On 

t of the tai character of that part of Germany, 
the difficulties met with have been in some portions of the line 
exceptionally great. Between Sayn and Grenzau—a distance of 
five and three-quarter miles—there were twenty-three viaducts 
and six tunnels, the gradient being 1 in 60. According to a paper 
lately read by Herr Paul, at the Lower Rhenish Engineers’ 
Society, the tunnels have all been constructed upon the Belgian 

tem, and only cost per metre of tunnel about £20 to 
10s. For the permanent way longitudinal sleepers on 
Menne’s system have been employed, this description being in use 
upon the Rhenish line. The entire length of the railway is sixty 
miles, and its cost is stated to be about £900,000. 


THERE is an instructive table attached to the report of the 
Metropolitan Railway for the past half-year—one that shows the 
fluctuations in the enger traffic of the company. When the 
railway was opened twenty years ago the passengers numbered 
less than 1,000,000 monthly, but they rose to 3,000,000 monthly in 
1869. When the line was extended to Bishopsgate in 1875, they 
had swollen to 4,000,000 ae It was 1879, when the exten- 
sions to West Hampstead and Willesden were opened, that the 
passengers rose in numbers to 5,000,000 monthly; and now in the 
= half-year the numbers of the travellers on this little roe 

‘om and to the heart of the city of London, have passed 6,000, 
monthly, the total for the half-year being 36,753,321. This is the 
largest number of passengers carried by any railway, and when it 
is remembered that the mileage and line owned and partly owned 
by the company is only 15, the conveyance of so large a number is 
certainly remarkable, It is worth notice, too, that they have been 
conveyed with great safety, the entire sum paid by the Metro- 
— Railway for injuries to passengers for the past half-year 

ing only £98 6s. 2d. It is expected that by the beginning of the 


rey ear the main works of the last link in the Inner Circle and 
e 
may be so far completed that an 
service is expected, 
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illuminating power of the Leeds for the 
month was 17°27—a candle and a-quarter the 


requires. When tested at the office in Wharf-street, twenty-six 
tests showed the average illuminating power to be 16°61. 

THE annual rate of mortality for the week ending July 28th, in 
twenty-eight great towns of England and Wales, averaged 20°1 
1000 of their aggregate co, which is estimated at 8,620,975 
ae in the middle of this year. The six healthiest places were 

— Huddersfield, Blackburn, Plymouth, Hull, and Ports- 
mouth. 

__ LEATHER may be restored in colour, the Furniture Gazette says, 
if not too far gone, by a slight application of oil. If this is not 
effectual, put on blacking, let it dry, brush it off, and go over it 
— very lightly with oil. If very brown, black thoroughly and 

it after » giving it a final dressing of dissolved gum 
tragacanth. 


As a supplementary note to the statistics of the paper mills of 
the world, recently given inthis column, it has been calculated, 
the Journal of the Society of Arts says, that to make the 959,000 
tons of paper per annum for the world, would require 430 days’ 
medium flow of water down the River Thames; or, 1432 days’ 
metropolitan water supply. 

In London, during the week ending 28th July, 2631 births and 
1605 deaths were registered. Allowing for increase of population, 
the births were 14 and the deaths 165 below the average bers 


111 


= 


MISCELLANEA. 


Proressor G. M. Humpurey, M.D., F.B.S., has accepted the 
Presidentship of the Congress of the Sanitary Institute of Great 
Britain, te be held at Glasgow in September next, 

_At the meeting of the Chester Farmers’ Club on Saturday, a 
discussion took place on the necessity of taking immediate steps to 
secure the Exhibition of the Royal icultural Society at Chester 
in 1885, and a deputation was appointed to wait upon the council for 
the same object. 

THE works for a supply of water to Towcester were opened last 
week, The town is now furnished with an excellent supply of 
water by gravitation. The source of supply is the oolite hills on 
the south-west of the town. The cost has been under 15s. per 
head of the population. The scheme has been carried out by the 
Rural Sanitary ye from the plans and under the direction 
of their engineer, Mr. John Eunson, C.E., F.G.8., of Northampton, 

Mr. Gustav ALsING, C.E., formerly engineer and manager of the 
Bradford Sewage Works, is now in Sheffield making arrangements 
for the construction of the new sewage works which the Sheffield 
Corporation intend to establish at Blackburn Meadows, on ground 
which they have leased from the Shrewsbury Hospital trustees. 
The scheme is expected to cost £150,000, and the contracts will 
probably be given out at the beginning of next year. 

THE official report of the German postal and telegraphic 
authorities calls attention to the fact that there are five instances 


in the corresponding weeks of the last ten years. The annual rate 
of mortality from all causes, which had steadily increased in the 
six preceding weeks from 16°9 to 23°5, declined to 21°2. During 
the past four weeks of the current quarter the death rate averaged 
21°9 per 1000, against 25°0 and 18°0 in the corresponding periods of 
1881 and 1882, 

THE mortality returns for England in the year 1881 record the 
death of vases Ding persons who were registered as 100 years old 
and upwards when they died. Of these aged persons, twenty-five 
were men and sixty-six women. The ages of the men are recorded 
as follows :—Nine were 100, five 101, three 102, one 103, two 104, 
three 105, one 108, and one, who died at Hockham, in Norfolk, if 
the register is to be relied upon, had attained 112 years. Of the 
women, twenty-four had reached 100, fifteen 101, eight 102, five 
103, six 104, two 105, three 106, and three 107. 

For some time past the Belgian War Department has conducted 
a series of experiments at Valvorde, on the waterproofing of 
soldiers’ uniforms by means of liquid alumina. The medical 
authorities have satisfied themselves that the articles of dress thus 
treated permit the perspiration to pass off freely, and chemical 
analysis has proved that the preparation used in no way injures 
the materials, or destroys their colour. More than 10,000 metres 
(10,936 yards) of materials, re-dressed two or three times over, 
notwithstanding the rinsing and washing to which they have been 
subjected after having been soiled, and after constant wear, 
remained pee Seemneet, The process is not very econo- 
mical, and must conducted ona large scale. The following, 
according to the Journal d’Hygiéne, is the process employed :— 
Acetate of alumina is obtained by making solutions of equa. 
of alum and acetate of lead in separate vessels, and then mixing 
them together. Sulphate of lead will be thrown down, leaving 
acetate of alumina in solution, which must be decanted. The 
materials to be waterproofed are soaked in this solution, and then 
withdrawn without being wrung, and dried in the air. 


SraTistics relating to twenty-one industries in Massachusetts, 
and covering about 80 per cent. of the entire manufactures of the 
State, have recently been issued by Mr. Carroll D. Wright, chief of 
the Bureau of Statistics and Labour. It appears that the labourers 
including men, women, and children, average about 1°23 dols. per 
day in wages. The average for the year was 358°19 dols., and the 
time 290°60 days. The highest sums were paid by musical instru- 
ment factories ; the lowest by cotton factories. The capital em- 
ployed paid in interest 6 per vent. in maunfacturing, and 10 per 
cent. on the value of the goods produced. 67 per cent. of the 
factories made a net profit. The building trade showed the largest 
proportion of non-paying firms, shoemaking being the next. The 
most profitable manufacture was salt, with 4815 per cent.; the 
least profitable, arms and ammunition; in fact, this industry 
showed a net loss of nearly 17 per cent. Cottons ao in profit 
7°04 per cent.; machinery, 5°94; metals and metallic goods, B64; 
printing and publishing, 15°71; calico printing, bleaching, and 
dyeing, 31°81; woollens, 6; worsteds, 4°11 per cent.; and boots 
and shoes only ‘78. These statistics are for the year 1880, and a 
comparison with those of 1875 shows that, while the Ps apes 9 of 
capital had advanced 11°52 per cent., the profits had fallen off 3 per 
cent., the loss in the whole State being 7°19 per cent., and for 
Boston alone no less than 14°89 _ cent. Wages had been reduced 
be a cent., expenses had slightly increased, and the net profit 


allen off 7°19 per cent., the —— bearing two-thirds of 
the loss, and the operative one-third. 
From the reports of the Chamber of C ce of B it 


appears that the French watch trade, known as the “ fabrication 
bisontine,” is on the whole in a fairly flourishing condition. In 
1875 the number of watches turned out—mainly from the Depart- 
ment of Doubs—was 424,916, of which 139,624 were of gold, and 
285,292 of silver, while during the past year the total production 
was 493,933, of which 172,716 were gold, and 321,227 silver. The 
average value of a gold watch is estimated at 85f., and of a silver 
one 25f., which brings the value of the trade for 1882 to 
22,710,685f. Of this about half may be apportioned for the labour. 
The first quarter of the present year does not compare so favour- 
ably, showing a reduction of 5164 gold watches, though the silver 
ones increased by 5094. The importation of foreign watches was 
92,710 in 1881, and 76,922 in 1882, of which about one-half were 
supervised at the Assay Office at Pontarlier, the remainder being 
distributed through the offices at Bellegarde, Lyons, Paris, 
Besancon, Havre, Nice, Annecy, Bordeaux, Marseilles, Nancy, and 
Chambéry. Including 397 watches made in other French towns, 
and the 76,922 imported watches, the total trade of the year 
amounted to 568,722. The first commencement of the Besancon 
industry dates from 1793, when 411 skilled artisans from Neuchatel 
were expelled from Switzerland, and settled in the Department of 
Doubs. At the present time the number of employers is between 
190 and 200, while some 40,000 persons find occupation in watch- 
making either in the shops or at their own homes. 

From the returns of the Prussian industrial census on the 5th of 
June, 1882, it appears that there were at that date 27,287,860 
inhabitants, of whom 9,261,882 were children under fourteen years 
of age, and therefore unfit for labour, 6,313,573 persons occupied 
with their households, and 11,742,485 representing the economic 
power of the nation. Broadly speaking, these last were grouped 
as follows:—Agriculture, gardening, and forestry, 4,692,348, of 
whom 1,230,080 were women; mines, factories, and building, 
3,065,218 men and 585,408 women; commerce and _ transport, 
766,127 men and 145,579 women; day labourers, 160,640 men, 
118,288 women; army, Church, and professions, 352,431 men, 
60,661 women; no profession, 352,431 men, 353,064 women; 
servants, 30,752 male, 855,425 female. The first four groups, com- 

rising those who are employed in industrial undertakings, are 
urther subdivided into managers and foremen, 2,805,728 men, 
612,720 women; clerks, 181,583 men, 8339 women; operatives, 
4,466,942,men~or 46°85 per cent.—1,458,231 women—or 15°30 per 
cent. A census was also taken last January of domestic animals, 
with the following results :—Cattle used in cultivation, 3,124,046, 
being an increase of 5 per cent, over the corresponding date in 
1873; horses, 2,403,288, being an increase of 6 per cent.; mules, 
572, a decrease of 39 per cent.; donkeys, 6313, a decrease of 28 
cent.; oxen, 8,733,589, about the same as before; sheep, 
4,716,730, a decrease of 25 per cent.; pigs, 5,801,795, an increase 
of 35 per cent.; goats, 1,671,368, an increase of 18 per cent.; bee- 
hives, 1,232,281, decrease of 16 per cent. 


P communication between neighbouring towns, 
Elberfeld-Barmen, Cologne-Deutz, Hamburg-Altona, Mulhouse- 
Gebweiler, and Mannheim-Ludwigshafen, the distance between 
which is only afew miles at most. As to long-distance transmission 
reference is made to the telephone between Berlin and Potsdam— 
twenty miles—while a still longer communication is now being 
arranged between Bremen and Bremerhaven—forty miles. 

THE new Army and Navy Hotel, Westminster, London, S.W., is 
lighted throughout by electricity, and it is one of the few installa- 
tions which have been carried out as a permanent part of a new 
building. The reception rooms and hall are lighted by about 180 
Swan high resistance lamps, the large coffee-room having four 
crystal glass chandeliers, in each of which are suspended sixteen 
lights. The current is generated by a steam engine working a 
Schukhert Brush dynamo, and is stored in fifty-five 3-E.H.P. 
Faure-Sellon-Volckmar cells. The whole of the work has 
carried out by Messrs. Holmes and Vaudrey, engineers of the 
Liverpool Electric Supply Company, Limited. 

On Saturday the Juana Nancy, belonging to Mr. C. O. Fawceus, 
of London, was taken on her trial trip. She is 220ft. long, 31ft. 6in. 
beam, by 14ft. Gin. depth of hold. She is to class 100 Al at 
Lloyd’s, and is built considerably in excess of the requirements for 
this their highest class, and is fitted with all modern improvements. 
She left Dundee and proceeded out to sea, averaging a speed of 
104 knots. Both hull and machinery have been Puilt by Messrs. 
Pearce Bros., of Dundee, the engines having cylinders of 26in. and 
50in. diameter, and 36in. stroke, developing 570 indicated horse- 

wer, with 80 lb. boiler pressure. The engines and ship have been 

uilt under the superintendence of Messrs. Flannery and Fawcus. 

AT recent meetings of the Corporations of Newcastle and 
Gateshead considerable attention was given to the question of 
erecting a new bridge across the river Tyne to meet the great 
increase of traffic that has taken place during the last few years. 
The only high level connection at present is the bridge belonging to 
the North-Eastern Railway Company, on which a toll of one half- 

nny is charged for each foot passenger, and the feeling seemed to 
be that unless the railway company would agree to free the bridge 
immediate steps should taken to obtain parliamentary powers 
for the construction of a second one by the joint Corporations. It 
was stated during the discussions that the revenue from the exist- 
ing bridge is between £35,000 and £40,000 a year, the original cost 
having been about £300,000. The new bridge is estimated to cost 
about £200,000. 

THE annual report of the Crinan Canal says: “‘ The navigation 
of the Crinan al has been maintained throughout the year 
without interruption or casualty, but the new stone pier, which is 
approaching letion, was seriously injured by a gale on the 
24th of January last, by which upwards of 600 tons of stone were 
dislodged from the unfinished structure. In the present session the 
sanction of Parliament has been obtained to ascheme forconstructing 
a ship canal between East Loch Tarbert and West Loch Tarbert, for 
the purpose of shortening the sea passage between the Clyde and 
the west and north of Scotland, and avoiding the circuitous route 
round the Mull of Cantyre. An Act was passed for promoting a 
similar enterprise in 1846, but the work having been abandoned in 
1849, the ccm has now been revived. Should this canal be 
ultimately completed, it may divert some portion of the traffic of 
the Crinan Canal ; but it will probably be chiefly used by vessels 
too large to pass through the contracted locks of that navigation.” 

IMPORTANT mineralogical investigations have recently been made 
in South-West Virginia. A well-known geologist, writing on the 
subject in the Scientific American, states that within 500 miles of 
New York City there is a large section of country, comprising from 
12,000 to 14,000 square miles, which, for the quality and variety of 
its minerals, is in all probability the richest and most interesting 
mineral country in the world, and one not surpassed by Saxony, in 
Europe. This remarkable section lies on the borders of Kentucky, 
Tennessee, North Carolina, and West Virginia. Seventeen 
counties of Virginia are included in it, and to these may be added 
Ashe, Alleghany, and Wantanga counties in North Carolina, which 
form an integral part of the same geological formation, and contain 
the same kind of minerals. In this section are to be found gold, 
silver, copper, lead, zinc, nickel, iron, manganese, plumbago, 
arsenic, antimony, limestone, gypsum, salt, barytes, kaolin, feld- 
spar, soapstone, fireclay, asbestos, talc, mica, umber, millstone 
grit, marble, sandstone, granite, syenite, and many of the minor 
minerals useful in arts and manufactures. Besides this, the 
country is finely timbered from the valleys to the mountain tops 
with white a walnut, maple, tulip tree, basswood, hickory, 
cherry, chestnut, —t cucumber tree, chestnut and other oaks, 
dog wood, white pine, black pine, spruce, cedar, and many other 
useful and valuable woods. It is also a fine agricultural district. 

Mr. F. W. WARDELL, her Majesty’s Inspector of Mines for the 
district of Yorkshire, has issued his report for the year. Mr. 
Wardell points out that an explosion is not necessarily the result 
of a defective ventilation. Many accidental circumstances arise 
in the shape of unexpected outbursts or “‘blowers” of gaz, which 
in a moment fill the workings. The suddenness of these dis- 
charges with the enormous pressure at which gas is evolved, renders 
the best ventilation for the time being powerless, and it is then 
when an open light, or a defective lamp, may furnish the cause, 
perhaps hastily described to lack of adequate ventilation. In the 
Yorkshire district, says Mr. Wardell, several cases occurred during 
last year, where, but for the most perfect state of safety ye in 
use, and the vigorous discipline maintained, the death-roll of the 
district for the year would have been largely increased. Whilst 
advocating the best possible ventilation, and that by means of a 
fan—which means, he observes, are being more extensively used— 
rather than by furnace, he insists on the necessity for every precau- 
tion being taken to ensure the use of the best and most perfect 
form of safety lamp. All working places must be carefully 
examined as shortly as possible before the men go to work. Sixty 
per cent. of the deaths in mines occur from falls of roof and sides, 
and Mr. Wardell insists on the necessity of an ample supply of, 
timber for propping. Whilst these accidents are the most frequent 
they are the least preventable, and the experienced, careful man is 
as liable to be suddenly caught as the most careless. It is very 
desirable that the inspector’s report should be made as widely 
knowr as possible. Only last week a ohne t conference of 
miners condemned the safety lamp as re their work and 
injuring their eyes, and advocated a return to candles { 
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MACHINERY AT THE SALFORD SEWAGE WORKS. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


ARIS.—Madame Borveau, Rue de la Banque. 
and Oo.,'S, Unter den Linden. 

IPSIC.—A. IETMEYER, 
NEW YORK.—Tue Witmer and Roczrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

E. K.—(1) Spvetson's “Casting and Founding,” published by Spon, 
Charing-cross. (2) ‘‘ Standard Prime Cost and Profit Demonstrator." 
Manchester: 8, King's-street, T. J. Thomas Battersby. 


HE ENGINEER can , by order, from any newsagent in town or country 

at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers).. .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tak Exaineer is registered for transmission abroad. 

Cloth cases for binding Tax Enaineer Volume, price 2s. 6d. each, 

A complete set of Tax Enoineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tae Enoineer weekly and post-free. 
Subscriptions sent by Post-ofice order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of ‘Hope, Denmark, 

pt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 
Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Chil, 21 16a, "Borneo Ceylon, Java, and Singapore, £2 Manilla, 
rneo, Ceylon, Java re, & 
Mauritius, Sandwich isles, £2 58.” 
ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 
one in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George iche ; 
other letters to be addressed to the Bditor of Tuk Enoinesr, 163, Strand. 
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PETROLEUM STORAGE. 

Tue storage of petroleum is a matter with which the 
law has hitherto dealt in a very clumsy fashion. The 
Home-otfice never seems to have arrived at a clear concep- 
tion of what was the proper thing to be done in this 
respect, and the only fear is lest the Petroleum Bill which 
has been brought forward by the Government at the fag 
end of the present session should itself prove to be seriously 
imperfect. Yet it would not be difficult to improve on 
the present state of things. So far as the safety of the 
— is concerned, the law which now exists, though 

tter than nothing, is in one aspect simply absurd. We 
have more than once pointed out the radical error which 
admits of the unlimited storage of petroleum in any locality 
so long as the oil does not give off an inflammable vapour 
at less than a certain specified temperature. The “ flashin, 
point,” as it is termed, governs the whole question, an 


in order to prevent the — of Rane flames to 
t may shown that 


horace of petroleum and jute, to the common danger of 
¢ inhabitants of the district, Within a quarter of a mile 


that | such Act had ever been 


au | tions for the storage of 


of the premises there are stated to be about a thousand 
inhabited houses, together with the premises of the 
General Steam Navigation Company, some shipbuilding 
yards, and the gasworks which formerly belonged to the 
Phoenix Gas Company, now merged in the South Metro- 
litan. 
on this icular case may end we do not pretend to 
say. The defendants may age that they have taken such 
precautions that even if a fire broke out and burned up all 
the petroleum, the adjacent property would suffer no 
damage. But if the public are thus secured against peril, 
no credit for such a circumstance is due to the Petroleum 
Act. This huge store of mineral oil exists exactly as if no 
This is precisely the 
defect which has been the subject of comment for years, 
and the provinces are just in the same predicament as 
London with regard to petroleum storage. But London, 
as a great centre for the distribution "of the commodity, 
ossesses depdts of this description which are pre-eminently 
ge. Sir E. Watkin drew attention to the subject a short 
time back by asking a question of the Home Secretary in 
the House of Commons, in the course of which he inti- 
mated that there were stored at seven wharves in the 
metropolitan area as many as 335,000 barrels of petroleum, 
one wharf alone having more than 80,000 barrels. These 
quantities are enormous, but we can go aslight step further 
by estimating the total storage of petroleum in the mefro- 
lis at. 400,000 barrels, equal to about 15,000,000 gallons. 
ossibly a great portion of this oil is under regulation of 
some kind, But the law allows a loophole which may be 
turned to account at any moment, and the Deptford case 
shows that petroleum may stored in immense 
quantities without any statutory guarantee for the 
safety of the public. The attention of the Goverament 
having been drawn to the subject, the Bill to which we 
have already referred has been introduced in the House of 
Lords, and was read a second time on Friday last. The 
Petroleum Association of London have petitioned against 
the Bill, declaring that if it were passed it would anni- 
hilate the petroleum trade. We hope this may prove to be an 
exaggeration, or at least that the Bill may be capable of 
effective amendment at the hands of the Select Committee 
to whom it is referred. The Bill is drawn very much on 
the lines of the Explosives Act, and substitutes registration 
for licensing, rigid rules being laid down for the registered 
stores. By this plan uniformity would be secured, and all 
parties complying with the regulations would have a right 
to storage. Certain abuses of which petty local authorities 
have been guilty would thus be prevented; but the gene- 
rally judicious action of the authorities in large towns 
would be superseded. Unfortunately, the Exeter authori- 
ties appear to have been remiss, and a serious fire is 
attributed to the laxity of the supervision exercised. It 
might, perhaps, be provided that the local authorities in 
towns having a certain population should retain the power 
of granting licences and prescribing their own regula- 
petroleum, as heretofore, the 
smaller localities being required to enforce the regulations 
laid down in the statute. Another distinguishing feature 
in the Bill, and that which is the most important, 
consists in recognising petroleum of all kinds, so that none 
shall escape control. This is a right principle, and, if 
properly applied, will be of immense benefit. The Bill 
rovides that the petroleum which now comes under the 
oe shall be called “low test petroleum,” inasmuch as it 
gives off an inflammable vapour at a temperatu:e less 
than 73 deg. of Fahrenheit’s thermometer. The expression, 
“high test petroleum,” is introduced as meaning all 
petroleum which is not “low test petroleum.” The term 
“ petroleum” is to include mineral oils in general, what- 
ever may be the temperature at which they give off in- 
flammable vapour. 

The quantity of petroleum to be stored on the registered 
premises is specified in the Bill upon a scale regulated by 
the distance between the depdt and the contiguous build- 
ings. Thus if the intervening distance have a range of 
between seventy-five and a hundred yards, the quantity of 

troleum may amount to 750 gallons, but shall not exceed 
it. It is at the same time specified that the quantity of 
low test petroleum on the same registered premises 
not exceed one-fourth of the total amount of petroleum 
allowed to be kept. It is to be feared that this scale of 
storage will be fatal to business. Fifteen barrels of high 
test petroleum, and five of low test will make a very — 
stock. If the isolation is made to extend to one hundred 
yards, then the quantity stored is to be “unlimited.” The re- 
strictions are also to be inapplicable with respect to 

troleum kept at a distance exceeding twenty-five yards 
From the specified buildings, in those cases’ where the 
registered premises are not situated in a town, as defined 
by the Act. 

It may be conceded that the public safety would be 
abundantly secured by this measure, the only remaining 
difficulty being whether an important and increasing trade 
would be unduly hampered. We fear whether the ques- 
tion is one which can be satisfactorily settled in the little 
time which intervenes before the rising of Parliament. In 
addition to the strict requirement with regard to distance, 
the Bill stipulates that the petroleum shall be kept in such 
a place, or in such a manner that it cannot escape in the 
form of liquid, whether ignited or otherwise, so as to reach 
other premises. Where the registered premises are 
situated in a town, the depdt is to be cov with a roof. 
This is very different from the present order of things, by 
which petroleum is stacked in the open air eight barrels 
high, being an altitude of 20ft. oubtless the stack 
would be raised still higher were it not for the 
risk of crushing the lower barrels. In hot weather it 
is customary to have jets of water playing on the barrels 
to check evaporation. These immense stores represent a 
demand for the commodity they contain, while at the 
same time there is an inherent danger about them. If 
such stores are henceforth only to be kept where the actual 
depdt is at a distance of a hundred yards or upwards from 
any other petroleum store or “ protected work,” the ques- 
tion to be considered is winthiey such a stipulation will 
drive the petroleum stores qut of Tjondon. A “ protected 


work” is defined to mean “any building in which persons 
dwell, or in which persons not dwelling therein collect or 


assemble, whether for purposes of religious worship, work, ° 


education, amusement, discussion, travelling, or otherwise ; 
and any harbour, canal, or navigable water, whether 
inland or tidal, or any dock.” Provisions such as these 
are evidently suggested by the apprehension of a serious 
peril. That there is reason to take every possible precau- 
tion which can be enforced without positive injury to trade 
is proved by experience already gained. It is possible, by 
means of underground tanks, or properly constructed para- 
pets, to limit the outburst of oil in the event of its ignition. 
Subterranean tanks may also be so contrived as almost to 
exclude the possibility of the oil being set on fire. 
The large stores of petroleum in London are gene- 
rally constructed in such a way as to keep the 
oil within bounds in the event of a con tion. 
But the Deptford case bids us not be too confident, so 
long as the Petroleum Act exists in its present form. 
Even the combustion of petroleum within the limits of the 
depét may threaten surrounding property, if it should 
happen that a high wind prevails at the time. A few 
months ago there was a fire at a petroleum store on the 
river side at Battersea, when the flames from the ignited 
oil rose to an altitude of 150ft. A strong gale might play 
strange havoc with such a column of fire. Precautions 
also fail sometimes in an unexpected way. At Swinton, 
near Manchester, some tanks containing petroleum to 
which the Act does not apply, were constructed of sheet 
iron rivetted and soldered. A fire broke out in the depot, 
and the. solder in some of the tanks melted, allowing the 
oil to escape. The burning liquid ran into a brook, accom- 
panied by other ignited oil which had been stored in casks, 
the latter having a low flashing point. The fiery flood 
was by the prompt action of some work- 
men in either draining or damming the brook. But for 
this happy intervention the blazing liquid, travelling along 
the course of the stream, would have made its way under 
the Worsley railway station, which would most likely have 
been destroyed. 

The peril producible by petroleum not under the Act is 
shown by a large fire at Bristol, when more than 1600 
barrels of petroleum, having a flashing point of 84 deg. Fah., 
were consumed. Considerable quantities of the inflamed 
oil escaped into the drains and sewers connected with the 
property on which the fire occurred, and high volumes of 
flame burst forth from various openings at a distance, to 
the danger of property and life, though, fortunately, no 
casualty occurred. The oil which consumed the railway 
carriages in the Abergele collision, when a fearful sacrifice 
of life took place, had a flashing point as high as 140 deg. 
Fah. When once ignited, it generally matters little what the 
flashing point may be, though the extent of the mischief ma: 
sometimes be affected by the amount of volatility in the oil. 
The initial danger of ignition, of course, depends largely on 
the temperature of the flashing oil. In the great conflagra- 
tionat Exeter, the vapour of benzoline wasignited by a lamp 
placed on the ground at a distance of 27ft. from the open 
door, which led into the rock-hewn cell or cavern in which 
the spirit was stored. This cell being fired, others followed, 
the vapour exploding with great force, and igniting the 
casks, The burnin , Petar as it poured forth from the 
stores, flowed over the side of the quay into the river, and 
gave the stream the appearance of being on fire from bank 
to bank. Vessels had to be hurriedly released from their 
moorings, and it was with difficulty that some of them 
escaped. One vessel lying close to the quay was practically 
destroyed, and two persons who were on board nearly 
perished. The fire raged for sixteen hours, despite all that 
the fire brigade could do, and the flames only ceased when 
the liquid fuel was all burned up. But while the risk is so 
much the greater when the oil is of a volatile nature, 
careful regulations are required in all cases, let the flashing 
point be what it may. In some shape or other the law 
ought to take cognisance of petroleum in all its forms, 
whether known as oil or spirit, and should the present Bill 
fail to remedy the existing defect, the attempt must be 
renewed. But while caring for the public safety, the 
Legislature will have to be on its guard against any undue 
gy of interference with an important branch of 

e. 


THE PATENT BILL, 


Iv a thin House, which might have been counted-out at 
any moment, consisting as it did of a mere handful of 
members, this important measure was read a third time in 
the Commons on Saturday, and sent to the Lords. In its 
present form it bears evidences of hurry and want of revi- 
sion, and on the whole is not a creditable piece of work. 
We do not, of course, intend to go through the Bill, but as 
a matter of duty we feel bound to point out certain defects 
in the hope that those in charge of the measure may at 
the eleventh hour see fit to remedy them. Unless they do 
so, patentees will find themselves in some respects in a worse 
position than they are under the present law. 

Opinions may differ upon the policy of submitting 
specifications to an examiner, but the principle once 
admitted it ought to be thoroughly carried out. If an 
applicant chooses to file a complete specification at once, it 
will be referred to an examiner, who will report “ whether 
the nature of the invention has been fairly described, and 
the application, specification, and drawings, if any, have 
been prepared in the prescribed manner, and the title suffi- 
ciently indicates the subject matter of the invention.” 
But when the applicant files a complete specification after 
a provisional document, the examiner is only directed to 
ascertain “whether the complete specification has been 
prepared in the prescribed manner, and whether the inven- 
tion particularly described in the complete specification is 
substantially the same as that which is described in the 
provisional specification.” The intention of the framers of 
the measure probably is that a complete specification at 
whatever stage of the proceedings it may be filed shall be 
examined as to sufficiency, but they have certainly not 
expressed their intention with clearness. 

uch has been said with regard to opposition upon open 
documents, which still forms part of the Bill, When the 
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practi 7 serves as an inlet by which a flood of petroleum 
is allowed to enter the metropolis with as little restriction 
as so much water. The statute very properly specifies that 
nothing ~»ntained in its provisions shall be deemed to 
exempt any person from any penalty to which he would 
otherwise be subject in respect to a nuisance. The value 
and necessity of this saving clause has lately been illus- 
trated at Deptford, where an enormous store of petroleum 
‘ has been formed, concerning which it is authoritatively ~ 
declared that the oil “is not petroleum within the mean- 
ing of the Act.” Supposing the oil to become ignited, it 
is obvious that a tremendous conflagration would be the 
. such as would careful 
ue provision has n made to prevent the escape 
of the oil in an ignited state so as to endanger the neigh- 
bourhood. But the law makes no provision for the pur- 
Sy pose, and this enormous store, comprising 20,000 casks, or 
, more than 700,000 gallons of petroleum, would probably ‘ 
remain unmolested were it not that a wealthy company, 
“ whose premises are close at hand, have seen fit to take the 
matter up in their own defence. The peril, whatever it 
Shae may be, is aggravated by the presence of a large quantity aie 
’ of jute stored within fifty yards of the petroleum. Jute : 
has the reputation of being liable to spontaneous combus- 
. tion, and is at best a suspicious article. The state of z 
affairs may be held to justify considerable anxiety, but the ee 
Petroleum Act offers no relief. The only remedy consists | 
in proceeding by indictment, and accordingly the parties 
who are storing the petroleum have been summoned before 
the magistrate for having unlawfully deposited, or caused | 
to_be deposited, divers i 
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officials have done with the applicant, his specification is to 
be made public, and all the world is at liberty to pick holes 
in it. Oddly enough, the general plea that the invention 
is not new is not allowed ; the objector must show “ that 
the invention has been previously patented in this 
country.” The Comptroller-General, as the principal officer 
of the Patent-office is to be called, is entrusted with con- 
siderable discretionary powers, but the exercise of those 
powers is clogged with a curious proviso. Before doing 
anything adverse to the interests of an applicant, ora 
patentee, he is required to = notice that he is about to 
do so, notwithstanding the fact that his decision is in every 
case subject to review either by the law officers or the 
Board of Trade. We may here mention that the “ Board 
of Trade” is nowhere defined. More than one attempt 
has been made to draw from Mr. Chamberlain a definition, 
but without success) The tribunal may be the President 
himself ; it may consist of a committee of officials appointed 
ad hoc, or it may be a junior clerk. A few weeks ago we 
pointed out that the measure could not possibly come into 
— at the date fixed by the Bill — the Ist 

January, 1884—for the very good reason that 
the rules necessary for working the Act could not be made 
operative until they had been laid before Parliament for 
forty days. As the House will not be sitting for a period 
of forty days before the first day of next year, it is 
obviously impossible to comply with the condition. This 
proviso was inserted in committee at the instance of certain 
gentlemen interested in trade marks; but the effect of it 
upon the clauses relating to patents seems to have been 
overlooked. 

Amongst the new clauses inserted on the occasion of the 
third reading is one which is directly at variance with some 
of the earlier provisions of the measure. We refer to 
Clause 100, which orders that “ copies of all specifications, 
drawings, and amendments left at the Patent-office after 
the commencement of this Act, printed for, and sealed 
with the seal of the Patent-oflice, shall be transmitted to 
the Edinburgh Museum of Science and Arts, and to the 
Enrolments Office of the Chancery Division in Ireland, 
within twenty-one days after the same shall respectively 
have been left at the Patent-office.” It is a matter of 
surprise how such a clause could have been accepted by 
Mr. Chamberlain, as it would involve the immediate 
publication of all provisional specifications. The clause 
goes on to say that certified copies of these docu- 
ments shall be given to any person on payment of the 
prescribed fee, and that such copies shall be admitted as 
evidence in any legal proceedings. Seeing that the autho- 
rities refuse to certify the reduced photo-lithographs of the 
specification drawings now published, it will apparently be 
necessary to provide a large staff of draughtsmen to copy 
all the drawings by hand. Have the authorities calculated 
the expense of such an establishment! The sceptre has 
long ago departed from Judah, and separate patents for 
Ireland and Scotland have been a thing of the past for 
thirty years; but our fellow-subjects in those portions of 
the empire seem never to have forgotten the privileges 
they once enjoyed. They still wish to preserve the tradi- 
tion of the time when they each had a little Patent- office 
of theirown. Let Ireland and Scotland be liberally sup- 
mes with sets of the patent publications, but surely no 

wyer would be satisfied with an office copy of a copy of a 
document. He would prefer an office copy certified 
directly from the original. 

There is something in the second schedule of the Bill 
which is so puzzling that we can only imagine that there 
isa misprint. We are strengthened in this supposition by 
the fact that an obvious misprint does occur in the imme- 
diate neighbourhood, the words “date of payment” being 
substituted for “date of patent.” As our readers are 
aware, this Bill provides that a four years’ patent may be 
had for four pounds. A further fee of £50 paid before 
the expiration of the four years, continues the patent for 

years more, or seven in all. Before these seven 
years have expired, the payment of £100 prolongs 
the protection for another seven years, making a 
total of fourteen years. So far all is plain, but the 
schedule also provides for the optional payment of 
these progressive fees by annual instalments, instead of in 
two lump sums of £50 or £100. Should a patentee be 
short of money—a not uncommon state of things—he 
would naturally prefer the former plan, and he would find 
to his delight and astonishment that four annual payments 
of £10 each, or £40 in all, would place him in precisely 
the same position at the end of the seventh year as if he 
had paid £50 down to begin with. This may be in- 
tentional, but looking at the thing from a business point 
of view in these days of “ready money” transactions, 
surely something in the way of “ discount” should be 
given as an encouragement to those who are prepared to 
“take a quantity.” . 

The Bill has already made some progress in the House 
of Lords, and before these lines are in the hands of our 
readers, it will probably have passed its second reading. 
We earnestly hope that some of the points we have dwelt 
upon will not escape attention before it becomes law. 


MR. LYNALL THOMAS AND THE GOVERNMENT, 


Mr. Tuomas’s claims on the Government have 
recently been again brought to notice. He has sent a 
printed letter to members of the House of Commons, in 
which he speaks of the hardship of putting off the claim 
awarded to him on the trial of his case before the Lord Chief 
Baron, and also he states his power to prove that fraud 
was used by certain individuals in the framing of the 
matter for the Government defence. The latter question 
is a very serious one, and must be left to Mr. Lynall 
Thomas to substantiate. We regret that such a question 
should be at issue, whatever may be the result. 

Mr. Lynall Thomas, leaving out this point, briefly puts 
his case, as we understand it, as follows :—Previous to his 
efforts the action of fired powder was so imperfectly under- 
stood, that neither the full violence of the strain about the 
seat of the charge was recognised, nor, on the other hand, 
was the fact ‘recognised that the violence of a charge 
increased in a larger gun out of all proportion to that in a 


smaller one. In proof of the first of these two assertions, 
he urges that guns were formerly not made of due thick- 
ness about the breech, a fact that may be seen if the draw- 
ings of any guns, which existed before his, including, he 
maintains, all the first Armstrong guns, be measured, 

Iu proof of the second claim he urges that the old 
68-pounder gun had the same proportionate thickness as 
the 6 or 9-pounder gun, and that in the larger and smaller 
Armstrong guns the same rule of proportion generally ex- 
isted, that is, that thickness in the large gun bore nearly the 
same proportion to the calibre as in the smaller. He pleads 
that he publicly showed that this was the case, and that it 
was wrong, which was proved by the habit of 68-pounder 
guns to burst, also by the bursting of the first larger Krupp 
and Armstrong guns, that he made experiments and calcula- 
tions on which he based the proportion of a 7in., 8in., and 
9in. gun, of which he made two and had drawings of the 
third. That this gun, having obtained a great victory at 
Shoeburyness, owing to its greatly increased strength and 
the heavier charges he was consequently able to use, the 
so-called 7in., Sin., and 9in. Woolwich guns were made. 
He has models of his own and of these, and shows that 
one is scarcely to be detected from the other. He main- 
tains that this had been achieved in spite of great 
discouragement; that he was told again and again that his 
guns were far too heavy for the Navy to carry; but that 
when he had showed their power they were, as far as pro- 

rtions were concerned, adopted. He then relates that 

is claims were denied, and that at length he was driven 
to law, and in spite of his case being taken up at a great 
disadvantage, he obtained an award of £8790 11s. 6d. and 
costs; that on this the Government appealed and threatened 
to carry the case on in a manner which would involve 
him in an enormous expense and waste of years, so that 
he was compelled to abandon the struggle with a powerful 
department having the purse of the country at its back. 

With regard to the foregoing, we are not prepared to 
endorse all that Mr. Lynall Thomas urges, and we could 
state the points where we are unable to follow him; but 
we may say at once that there is a great deal on which we 
think he has a good claim, and that he has been very badly 
treated. To those who have not the opportunity of going 
thoroughly and carefully into the case, surely the following 
is plain. A private individual who, contending against 
the War-otlice, obtains a distinct award of considerable 
magnitude, has established a case under very dis- 
advantageous circumstances. Surely the man who shows 
that he has done as much as this must imply in the public 
service ought not to be treated as an enemy or fenced with 
any further. The services in this case, which we must 
allow to have been performed, had been rendered in 
1860 and 1861—for we maintain we are bound to stand 
by the decisions of our own legal tribunals, and it had so 
been decided. It was hard enough then to have waited 
and have his claims disputed step by step until 1877, and 
when he had fairly obtained a decision by law, after 
seventeen years’ disappointment, it seems as cruel to raise 
further difficulties as it is unfair. Of course it is conceiv- 
able that a decision wight be given wrongly by acourt, and 
that an appeal might succeed ; but ought this to be done on 
a technical point? Looking at the case without any further 
interest than that of any Englishman, we feel that we 
should have hoped that while a Secretary of State might 
doubtless feel that all the technicalities of the case were out 
of his province, and so might fairly depend on his technical 
advisers up to a point, yet after he saw the decision in the 
Chief Baron’s Court, surely he would feel that the time 
had come to take a broader view. Is there not, at all 
events, as great a likelihood of the case having been de- 
cided, even as it stood, with a leaning towards Govern- 
ment as towards Mr. Lynall Thomas? Supposing it, 
however, to be a right decision, Mr. Lynall Thomas is 
shown to him to have been a man who has rendered con- 
siderable public service, and yet who has been driven to 
struggle on in the difficulties and the disappointment 
accompanying the refusal of his claims for seventeen years. 
Is this a case in which we ought to wish our rulers to urge 
a technical objection for further delay and trial, or practi- 
cally to put it out of the means of an impoverished man 
who has been declared to have rendered great public ser- 
vice to obtain even his own money ? 


REACTIONS BETWEEN SULPHUR, SULPHUR OXIDES, CARBON, 
AND CARBON OXIDES, 


Ir is shown by Berthelot that carbonic oxide is decomposed 
into carbon and carbon anhydride at a bright red heat, and even 
at the softening point of glass, but the amount of decomposition 
is very small, Sulphurous anhydride, as Buffand Hofmann have 
stated, is decomposed by the electric spark into sulphuric anhy- 
dride and sulphur. No oxygen is set free; part of the sulphur 
unites with the platinum electrodes; the remainder combines 
with the sulphuric anhydride to form a viscous liquid which 
absorbs a certain quantity of sulphurous anhydride. This 
is the intermediate product of the reaction. It is decomposible 
in the reverse direction, and the tensions of sulphuric and 
sulphurous anhydrides which it gives off limit the decomposition 
of the sulphurous anhydride. When sulphurous anhydride is 
passed over purified charcoal heated to redness in a porcelain 
tube, carbonic oxide, carbon oxysulphide, and carbon bisul- 
phide are formed in the proportion indicated by the equation 
4S0, + 9C =6CO + 2COS + CS,, and a small quantity of 
sulphur is set free. Probably the carbon combines with the 
oxygen of the sulphurous anhydride, liberates sulphur, which 
then unites partly with carbon and partly with the carbonic oxide 
formed. When electric sparks are passed for a long time through 
a mixture of equal volumes of carbonic anhydride and sulphurous 
anhydride the residual gas has the composition SO,, 31; CO,, 30; 
CO, 20; decrease, 19 = 100. Each gas decomposes independently, 
and the oxygen liberated from the carbonic anhydride combines 
with the sulphurous anhydride to form sulphuric anhydride which 
condenses. The sulphurous anhydride is apparently somewhat 
more stable than the carbonic anhydride. Whena mixture of 
equal volume of sulphurous anhydride and carbonic oxide is 
passed through a narrow porcelain tube heated to redness, the 
issuing gas has the composition SO, 37 ; CO,, 20; CO 43 = 100. 
Sulphur is liberated, but neither carbon oxysulphide nor carbon 
bisulphide is found in notable quantity. The carbonic oxide 
evidently reduces the sulphurous anhydride, thus 2 CO + SO, 
= 200, + 8, but the reduction is not complete, Ifa mixture 


of two volumes carbonic oxide with one volume sulphurous anby- 
dride is subjected to the action of electric sparks, the sulphurous 
anhydride is partially reduced, but a portion of it decomposes 
independently without giving up oxygen to the carbonic oxide, 
and forms a compound of sulphur, sulphurous, and sulphuric 
anhydride, which condenses on the sides of the tubé. In pre- 
sence of mercury, the sulphurous anhydride is completely 
decomposed, and the residual gas has the composition CO,, 24 ; 
CO, 75; 0,1. The mercury absorbs the sulphuric anhydride 
produced, forming a basic sulphate. Sulphurous anhydride has 
no action on potassium sulphate at a bright red heat, but at a 
red heat it converts the carbonate into sulphate, with a trace of 
sulphide. If the current of the gas is slow, the proportion of the 
sulphide increases. A slow current of dry carbonic anhydride 
has no action on boiling sulphur, but if sulphur vapour and 
carbonic anhydride are passed through a porcelain tube heated 
to redness a slight but distinct reaction takes place. The issuing 
gas contains 2°5 per cent. of a mixture of 1 volume carbon oxy- 
sulphide, 1 volume carbonic oxide, and 0°5 volume of sulphurous 
anhydride. The carbonic anhydride probably does not directly 
attract the sulphur, but first dissociates into carbonic oxide and 
oxygen. Carbonic anhydride has no action on potassium sulphate 
at a bright red heat. When itis passed over the sulphite the 
latter is converted into sulphite and polysulphide, with a small 
quantity of carbonate. The acid sulphite gives the same pro- 
ducts, but this latter dissociates even when heated in a current 
of an inert gas, such as nitrogen. Carbonic anhydride acts on 
potassium polysulphide at a red heat, sulphur being liberated 
and a mixture of carbonic oxide, sulphurous anhydride, and 
carbon oxysulphide being formed, together with a small quantity 
of carbonate. This reaction is probably due to the dissociation 
of the carbonic anhydride. Sulphur can be distilled off potas- 
sium sulphate below a red heat without any reaction taking 
place, but in a porcelain tube heated to redness sulphur vapour 
reduces the sulphate, forming sulphurous anhydride and poly- 
sulphide, thus: K, 80, + 5S = K,8, + 2S80,. The action 
of sulphur on potassium carbonate is well known. The import- 
ance of these reactions in the study of the decomposition of 
gunpowder is evident. 


DISTILLATION IN A VACUUM. 


Art the outset of his paper the author, A. Schuller—see Ann- 
Phys. Chemie (2), 18, 317—calls attention to the advantages of 
the automatic mercury pump. By its aid he has devised a form 
of apparatus to study fractional distillation and sublimation in a 
vacuum, and the separation of metals from impurities with 
which they are contaminated. In the course of his experiments 
the author arrives at the conclusion that sufficient attention is 
not paid to the subetance used for lubrication and to the so-called 
anhydrous phosphoric acid used as a desiccating agent ; the 
latter contains phosphoric anbydride—P,0,—which sublimes at 
50 deg. in large translucent crystals, The author considers that 
the best substance for lubrication is a mixture of wax and vase- 
line, and for desiccation metaphosphoric acid. Of the elements 
examined, selenium, tellurium, cadmium, zinc, magnesium, 
arsenic, and antimony are easily sublimed; but the fusible 
metals, bismuth, lead, and tin, distil only with difficulty. 
The author’s observations on this point differ from those 
of Demargay, but he explains this discrepancy by sup- 
posing that the metals used by Demargay were contami- 
nated with impurities, which, according to his observa- 
tions, caused the volatilisation of the metals in question ; but if 
the distillation be frequently repeated, those impurities are 
separated. Secondly, it is found that sodium, selenium, tellurium, 
cadmium, zine, arsenic, and antimony, distil so readily in a vacuum 
that this process may be used for their purification. Thirdly, 
during the first distillation of these metals, there is an evolution 
of gas, but this ceases after the process has been repeated. 
Fourthly, it is found that many metals require to be heated 
slightly above their point of sublimation to effect their 
distillation ; this phenomenon the author attributes to the 
slight difference in pressure caused by the rise of tempera- 
ture, which causes a more or less mechanical impulse to 
the metallic vapour. Fifthly, organic substances, such as 
tallow, wax, resin, distil in a vacuum without decomposition, 
and can thus be separated from impurities ; but crude sugar, 
dry grape sugar, and quinine sulphate decompose during or 
even before distillation. Caoutchouc distils in two separate 
layers, of which the more volatile has the smell of caoutchouc, 
whilst the less volatile has but little smell, and is of the consistency 
of fresh caoutchouc. In conclusion, the author recommends 
this process of fractional distillation in a vacuum for the purifi- 
cation of organic substances, 


AN IRON TRADE SUBSIDY. 


Tue Staffordshire ironmasters have faithfully carried out the 
pledge which the other day they made to the firms whose iron- 
workers yet remained upon strike in the Smethwick and West 
Bromwich districts. At a meeting in Birmingham on Monday 
of the Sustentation Committee some seventeen firms were voted 
contributions at the rate of £5 per puddling furnace standing. 
Cheques of the aggregate value of £1420 were sent out. The 
individual amounts varied from £10 to £165 and £310. The 
greatest sum was taken by Messrs. John Dawes and Sons, West 
Bromwich, on account of their sixty-two furnaces, and to 
the District Iron and Steel Company, Smethwick, there 
went, for their thirty-three furnaces, the next highest 
amount. Obviously there has been a prompt response 
by absent ironmasters to the resolution of those present at 
the earlier meeting, calling upon the firms at work to contri- 
bute £1 per furnace per week to the firms against whom the 
strike was being continued. It is gratifying that as to the future 
of the strike this first contribution is all that will be called for, 
since the malcontents amongst the ironworkers have been now 
fairly beaten all along the line. This week no strike hands remain 
out for whom work can be found. Operations have been 
resumed at the 3d. per ton drop, which the official accountant’s 
returns showed was called for by the operation of the sliding 
scale. This form of self-acting arbitration agreement for settling 
wages’ rates has therefore in Staffordshire received further sanc- 
tion under circumstances which should lead to its becoming 
more firmly established, for while the employers have thus prac- 
tically shown their loyalty to it, the great majority of the men 
have, by declining to contribute pay to the strikers, with scarcely 
less emphasis, made a like satisfactory declaration, 


GATESHEAD TRAMWAYS, 


Aw official inspection of the newly-completed tramways at 
Gateshead has recently been made by Major-General Hutchinson 
on behalf of the Board of Trade, and has resulted in a series of 
recommendations which it is estimated will prevent the lines 
being opened for public traffic for some three to four months. 
The report, a copy of which has just been received by the 
Corporation, draws attention to some curious mistakes in 
construction, which we should have thought would have been 


first seen to by the company’s engineer before requesting a Board 
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of Trade inspection. The level of the setts adjoining the rails 
is generally too high and would cause injury to the wheels, 
while some of the curves have been so laid that the cars cannot 
run round them without leaving the rails, The use of mechanical 
power on these tramways is sanctioned in the Act, and two 
Wilkinson engines, constructed by Messrs. Black, Hawthorn, and 
Co., were employed at the inspection. In one the governor 
would not work, and in neither have the necessary means been 
provided for preventing the driver from tampering with the 
governor, while the connections for working the car brakes from 
the engine were not completed. Triangles, sanctioned by the 
Corporation, have been put in at the terminus for enabling the 
engines and cars always to run with the same end foremost. 
This, as General Hutchinson points out, is a most desirable 
arrangement when the triangles are suitable to the purpose, but 
in the present case it appears that some of them could not be 
safely worked, being situated on steep inclines, and in the midst; 
of heavy traffic where it would be most inexpedient that a 
driver should be away from the front of the car during the 
operation of using the triangle. It is recommended that a single 
line should be substituted for a double line of rails round a sharp 
corner so as to obtain a better curve, unless bogie cars with flexible 
wheel bases are adopted in place of the present ordinary four 
wheel cars carrying roof passengers; and it is submitted as a 
grave question for the licensing authorities whether, in view of 
the recent accident at Huddersfield, outside passengers should, 
under any circumstances, be carried on the present cars. The 
report concludes with the regret that the Board of Trade 
cannot be recommended to certify that the tramways are fit for 
public traffic, 


LITERATURE. 


Elementary Applied Mechanics, Part II. By T. ALEXANDER and 
A. W. Tuomson, Macmillan and Vo, 1883, 

Tus book is wholly mathematical. Over the ground it 
covers, it is an excellent text-book that must be found 
most useful both to the student of mechanics and to the 

ractical engineer who has to design bridge and roof work. 
But the title is somewhat of a misnomer, as it indicates an 
immensely wider range than is dealt with either by the 
present volume, or by it and its predecessor, Part I, 
yr Ostensibly the volume expounds three subjects 
only. These are bending of beams, bending of struts, and 
twisting. But as only eighteen pages out of 354 are 
devo to the latter two subjects, namely, struts and 
torsion, and as these are, therefore, treated with a meagre- 
ness out of all proportion to the full development given to 
the first, it might have been as well to omit this latter part 
altogether. The book might then have been properly en- 
titled, “‘ The Mathematics of Transverse Stress and Strain 
within Elastic Limits,” As the authors have done their 
work on this subject in a thoroughly praiseworthy manner, 
perhaps they may not take it amiss, or may rather take it 
as a compliment, if we suggest that they should in a future 
edition omit the latter part, and write another volume on 
its subject with the same degree of completeness with 
which they have expounded beam bending. This is the 
more to be recommended since, on the subject of struts, 
the authors have contented themselves with reproducing 
the Tredgold-Gordon formula. It is strange that this 
should still be believed in as a rational formula. Althouzh 
Rankine gave it his undoubtedly weighty sanction as a 
rational rule, the theory has long ago been shown to be 
simply mistaken ; and, taking it simply as an empirical 
rule, the experimental evidence for it is insufficient. 

By dedicating their work to their teacher, Professor 
Rankine, Messrs, Alexander and Thomson present them- 
selves to their readers with as good an introduction as 
they could have—that of having been Rankine’s pupils, 
Rankine’s English style is the best and most vigorous in 
which any engineering books have been written, and his 

upils have adopted that style with nearly equal success, 

hey say what they have to say succinctly and always 
without ambiguity. It is never possible to misunderstand 
what is meant; no words are wasted in circumlocution or 
in repetition. In some respects the style is pleasanter than 
Rankine’s; it is easier and more familiar, with less invari- 
able adherence to scientific formality. A good deal of 
wordiness in the text is avoided by the excellent plan of 
writing a few condensed explanations along the chief lines 
of the diagrams, 

Throughout most of the book the mathematical know- 
ledge demanded of the reader is simple, nothing beyond 
ordinary algebra, trigonometry, and the geometry of plane 
curves of the second degree being required. Where higher 
mathematics is needed to obtain useful results, these results 
are for the most part simply stated without demonstration. 
This plan has been, however, departed from in treating of 
curvature and deflection, where the integral calculus is 
freely used. By explaining graphic methods more than 
they do, our authors might have avoided a good deal of 
this. For the many problems in calculation of bendin 
moments given, graphic methods are usually explained ; 
but the examples of their application to frameworks, and 
indeed to anything beyond bending moments and shearing 
forces, are far too few. Diagrams containing curves show- 
ing the variations of certain calculated quantities are very 
liberally used, and this is a most excellent feature of the 
book; but we would have been glad to see more illustra- 
tions of graphical methods of making these calculations. 
Another capital characteristic of this work is the abund- 
ance of numerical examples fully worked out, all of them 
being of a practical nature. We are glad to observe that 
these examples are not relegated either to the end of the 
book or to small print, because if that is done the student 
is apt to consider them of relatively small importance. 

e must say, however, that we consider that the book, 
taken as an exposition of one portion of applied 
mechanics, is a great deal too simply mathematical; that 
not nearly enough attention is eel to description of the 
perly physical phenomena which serve as the data 
or the mathematical investigation. This is the common 
tendency of the Scotch school of scientific writers; 
they seem to enjoy the mathematics so much that they 
tend to neglect the experimental investigation of the data. 
Thus, in the present book many premises which ought to 
be established by experiment are assumed without ex- 
planation and sometimes even without mention, Thus, at 


the outset the “neutral axis” and “neutral plane” of a 
beam have to be explained. It is here tacitly assumed that 
in a beam which is strongest in its unstressed condition, 


the neutral axis runs through particles which all lie in one | 4 


straight line when the beam is unstressed. Now this is 
not even true unless the section is uniform from end to 
end or else varied in certain special fashions—that is, it is 
not generally true. It is also not even mentioned that the 
basis for the whole age Bad bending is*the supposition 
that transverse sections that are plane in the unstreszed 
condition remain accurately plane when the beam is bent. 
Indeed, in reading from p, 13 to p. 15 one is led to sus- 
pect that the writers imagine that if one draws a plane 
normal section through a point in the unstrained neutral 
axis, and if one again drawsa plane normal section through 
the same point in the axis after it is bent, that these two 
plane sections pass through the same particles of material. 
If the writers have not fallen into this error their ele- 
mentary readers would certainly do so if they trusted 
entirely to this Look. Again, no hint is given of the 
g relations subsisting between strain and stress 

yond the elastic limits. As to the mode of gradual 
development of stress and strain when the loads 
are applied in different manners, and with different 
rapidities, nothing is said regarding the effect of more 
or less rapid and frequent repetition of loading. The 
term “live load” is used to indicate a suddenly-applied 
load, as distinguished from the “travelling load,” which is 
gradually applied and removed again. The latter phrase 
seems a much better one to use; but we must demur to the 
statement that a live load as defined above produces double 
the strain and stress produced by an equal dead load, this 
being a somewhat crude mathematical deduction from 
incomplete hypotheses. We would also take exception to 
the phrases “ intensity of strain” and “intensity of stress.” 
The first is used in this book to mean the elongation or 
transverse displacement per unit of length, but this is 
properly called simply “strain,” the words “ elongation,” 
“contraction,” &c., being quite sufficient to indicate integral 
relative displacement. Similarly “stress” simply, properly 
means what the authors vall “intensity of stress,” namely, 
two-sided force per unit of sectional area. Oa page 19 we 
find the book badly blemished by the very remarkable 
statement that the resistent shearing force exerted by 
the material over a given section, and the moment couple 
of the integral stress on the same section, “ depend only on 
the size and form of the cross section, and upon the mate- 
rial of which the beam is made.” What is meant is, of 
course, that the safely allowable amounts of the above force 
and couple depend only on the above data, and not only 
the external forces; but this not being explained, we are 
sure that the above passage will cause much confusion of 
mind to the elementary reader. 

In drawing parabolic moment curves, the authors recom- 
mend always using one and the same wooden template, 
and calculating new scales for this invariable curve for 
each particular case. This is an ingenious idea, which 
involves not much labour in carrying out; but we doubt 
whether it would be found practically convenient, especially 
since different moment curves have very frequently to be 
added together. A parabolic curve to a convenient vertical 
scale is always easily and rapidly drawn, and the advantage 
of beingableto apply one’s wooden scale directly to the curve 
is very great. In explaining the drawing of the parabola, 
it would have been convenient to give a method of con- 
structing it when two points, the tangents at these points, 
and the direction of the axis are given as data. This 
grat is of frequent applicability in moment diagrams. 

he treatment of the shear stresses is much more com- 
= than is usual in English books. One interesting 
act that is pointed out is that, although in solid sections 
no approximation to the maximum shear stress is obtained 
by supposing the whole shear force a distributed 
over the section, such an approximation is obtained when 
the section is composed of two relatively large upper and 
lower flanges connected by a thin web. On the other 
hand the section devoted to “ Allowance for Weight of 
Beam” is meagre and inadequate to an extreme degree. 
There is such a large variety of useful cases worked out in 
the book that it would be an improvement to introduce 
condensed tabular statements of results. We can heartily 
recommend the volume as a decidedly superior treatise on 
the mathematics of beam bending. 


THE BIRMINGHAM WATERWORKS. 


Tue new storage reservoir at Shustoke, the property of the 
Birmingham Corporation, which was ceremoniously opened on the 
28th ult., is a fine addition to the resources of the Corporation 
for the supply of water to Birmingham. The extreme length of 


$ | the reservoir is 1300 yards, and the average width 400 yards, 


while the area is 90 acres; the average depth is 20ft., and 
the reservoir has a capacity of not less than 400,000,000 
gallons. Its site is an admirable one—a better, indeed, could 
hardly be desired— midway between Whitacre Railway Station 
and Shustoke, and near it is a smaller reservoir, capable of con- 
taining 20,000,000 gallons, and designed to intermediately 
receive water from the river Bourne. The water flows from the 
larger reservoir by pumps to the filter beds at Whitacre, which 
are capable of passing 124 million gallons in twenty-four hours. 
The reservoirs and additional pumping machinery which has 
recently been provided at the Whitacre station have deen designed 
by Mr. J. W. Gray, the engineer to the water department. The 
contract for the construction of the two reservoirs was taken at 
£78,900, by Messrs. John Aird and Sons, Lambeth, and the cost 
of the site £35,000 being reckoned, the total expenditure upon 
them is £113,900. The work of construction was commenced 
two years ago, and upwards of 800 navvies have been constantly 
employed upon it. The work has been carried out under the 
superintendence of Mr. J. W. Gray, assisted by Mr. N. T. Gray. 
The land obtained for the construction of the reservoir was about 
162 acres in extent, and it was acquired by the late waterworks 
company under the powers of their Act of 1870, at the cost of 
about £35,000. The works immediately adjoining the station at 
Whitacre were carried out by the late company. The Corporation 
largely added to these works, and have now satisfactorily com- 
pleted the undertaking. Rather more than 100 acres of land 
are covered with water; the storage capacity is about 
420 millions of gallons, equal to many weeks’ consumption in a 


time of absolute drought, together with a certain addition from 
the deep wells which have never yet failed. The greatest width 
of the reservoir is a quarter of a mile, the greatest length three- 
uarters, and the circumference a mile and three-quarters. Of 
the whole distance about one-third consists of the natural forma- 
tion of the valley and about two-thirds is an artificial embank- 
ment. The bottom of the reservoir consists first of about 14ft. 
or 15ft. of drift or glacial deposit. Below that is a solid bed 
which has been tested in all parts to the depth of 40ft., and 
found to be a mass of impervious marl and clay, and it is believed 
from geological surveys that the depth extended to 400ft. or 
500ft. Therefore, the natural formation of the valley and strata 
affords admirable facilities for the construction of a reservoir. 
The embankment is 237ft. wide at the base, and it has a uniform 
breadth of 20ft. at the top, the inside of the slope being four to 
one, and the outside three to one. The embankment is 31ft. 
high, and there is a puddle wall 64ft. in thickness, pugged and 
rammed into solid consistency, and carried through the drift into 
the solid mass of clay and marl beneath. The construction of 
the reservoir occupied two years, and engaged from 800 to 900 
men the greater part of that time. Four locomotive engines 
were employed, nine portable engines, fifty horses, some hun- 
dreds of wagons, and ten miles of rails. During the construc- 
tion of the reservoir there were in active operation a surgery, a 
post-office, a savings bank, and a mission room supplied by the 
contractors with the daily, and weekly and illustrated papers. 
Sunday and day schools were also established in connection with 
the works. The quantity of water required to be delivered daily 
at the time of the transfer from the late company to the Cor- 
poration was 84 millions of gallons, and at the present time it is 
12 millions of gallons. In addition to these reservoirs the water 
department has other reservoirs, the total storage capacity being 
650 millions of gallons; and they are now in a position to 
deliver at least 12 millions of gallons a day for seventy or eighty 
days during a period of drought or continued frost. The capacity 
of the department for delivering water is :—In the reservoirs 
8 million gallons daily, deep wells 9} millions, and streams 
74 millions, making a total of 24} millions of gallons daily, or 
rather more than double the existing demand upon the resources 
of the department. In carrying out those enterprises 
the Water Committee, under the authority of the council, 
expended no less than £340,000, and by the time the works now 
in progress are completed and paid for, the total outlay will not 
be less than £400,000. If such works had been executed by a 
trading company, by the Old Waterworks Company for instance, 
the water rents in all probability would have been increased. 
The Corporation, however, being able to borrow the capital at 
34 per cent., have, besides paying the annual instalments, of 
principal and interest, been able to reduce the water rents 
£20,000 a year, in addition to adding £2000 a year to the reserve 
fund. That as nearly as possible effects a reduction of 3d. to 4d. 
in the pound in the rates. The department has under its control 
an engine power of between 3400 and 3500-horse power. The 
engines have been built by Messrs. James Watt and Co., of 
Soho, Messrs. Hathorn, Davey and Co., of Leeds, supplying the 
differential gearing; the Root Patent Boiler Company, of Bir- 
mingham, the boilers; and Messrs. J. and T. Vickers, of Liver- 
pool, the self-acting stokers, with which the furnaces are fitted. 
The engines are from the designs of Mr. J. W. Gray, M.I.C.E., 
and consist of a pair of pound condensing differential engines, 
Davy gear. Each high-pressure cylinder is 33in. in diameter, and 
each low-pressure 60in., the stroke being 10ft. Under each 
cylinder is a load box, similar to that of a waterworks Cornish 
engine, and at present loaded to the actual lift, the pressure 
being 100 1b. per inch on ram, which is 26in. in diameter. It 
will become a question of experiment whether the friction 
ought not to be added to this load, so that the power applied 
to lift the one load box will be the whole power exerted by 
the steam and vacuum in the cylinders, the second load box 
falling by its own weight and free from the power exerted. The 
boilers are the same as those in use at the other pumping esta- 
blishment, being Root’s patent, of which there are now eleven 
in use under one roof. ‘The Vickers’ patent stokers are driven by 
a high-pressure table engine, made by Joy, of Birmingham. The 
condensers are copper tube, encased in suction. 


ELECTRICAL RAILWAY SIGNALLING. 


WE know the difficulty of making a good electrical contact when 
it is to be worked by a train running at a high speed, and that this 
contact is exposed to all kinds of atmospheric changes with scarcely 
any attention. It is to meet the requirements of a contact of this 
kind that M. L. Mors has invented the contact represented below, 
of which the principle and disposition are easily understood by 
reference to the description which accompanies the figure. It con- 
sists in utilising the vibrations produced by the passage of the 
train upon the rail to which it is fixed, to produce, by the movement 
of the mercury, a contact in a hermetically closed space, which con- 
tinues during the passage of the train. The contact works 
any apparatus whatever—bell, signal, disc. Experiments made 
upon the Paris-Lyons-Mediterranean line have given satisfactory 
results, The apparatus may be applied in any case where it is 


required that any mechanical vibration shall cause automatically a 
corresponding signal. A is a lever, bent at the end to be rivetted 
to the fish-plate. B is a contact cone, insulated from the iron box 
by a piece of ebonite or wood, upon which is a small plug, which 
is removed to replenish the mercury in the cup, if necessary. The 
large surface of the cone is about’ 2mm. from the surface of the 
mercury in a state of repose. C is acup containing mercury. This 
eup communicates with the rail by a lever, and forms the earth 
pole —copper or zinc, according to position. D is a small screw for 
regulating height of mercury ; also for emptying the cup. E is a 
nipple, through which is forced the junction cable, covered with a 
thick india-rubber tube. Upon this tube is placed another tube, 
which covers the nipple in such a manner as to form a hermetically 
closed joint. F is an iron cup containing mercury.—Electrical 
Review. 


A TRIAL of the electric light bas been made for the first time in 
the Edinburgh Theatre Royal, introduced by the Electric Manu- 
facturing Company of Scotland. The theatre is to be supplied 
with 200 incandescent lamps, of 20-candle power each, and of this 
number 150 were lighted. Four of Dr. Higgs’ dynamo machines 
each giving light to 50 incandescent lamps, have also been fitted 
up; but when in full working order, storage batteries, which have 
been placed near the engine-house, can at any time supply light to 
600 lamps of 50-candle power each. The machines make about 


They 


1340 revolutions a minute, and the E.M.F, is only 50 volts, 


are compound shynt, or self-regulating, 
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THE TOWER SPHERICAL ENGINE 
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Ons of the most remarkable exhibits at the Engineering and 
Metal Trades Exhibition, and one which attracted a great deal of 
attention, was the “Tower ” spherical engine, which is now being 
introduced by the patentees and manufacturers, Messrs, Heenan 
and Froude, Newton Heath Ironworks, Manchester, and which 
was shown in operation driving an Edison dynamo. It is a 
rotary engine of entirely novel character, and, as the name almost 
implies, it consists of a sphere of cast iron truly bored out, form- 
ing a chamber, within which the steam acts on suitably arranged 
pistons, the power being taken off by a shaft revolving through a 
stuffing box in the ordinary.way. Several illustrations of this 
engine are given above. The following is a description of 
the working parts:—The piston shown in Figs. 4 and 5 is a 
disc of steel having four phosphor bronze bearings inserted in 
four recesses, one pair of these, B B, being on one side of the 
piston, at right angles to the other pair C C, which are at the 
opposite side. Referring to Fig. 1,it will be seen that there are two 
shafts placed in the same horizontal plane but not in the same ver- 
tical plane, one the driving shaft and the other the dummy shaft, 
the latter revolving in bearings within the casing, and being 
inserted merely for giving the necessary movement to the piston. 
On the end of each shaft is a blade, Figs. 2 and 3, these being 
of wedge shape, convex towards the shaft, and haying on their 
faces turned gudgeons or trunnions, which fit into the bearings 
BBand CC on the piston. When the blades and piston are 
thus coupled together the interior movement is complete, and it 
may be described as a universal joint with solid matter built up 
round it so as to form, when revolving, four expanding and con- 
tracting chambers. The angle of the shafts is best chosen at 
135deg. In revolving from the position shown in Fig. 1, the 
area D E, which constitutes one chamber and is shown fully open, 
closes, F G opens, that on the further side of F G closes, and H, 
which is now closed by contact between the blade and piston, 
opens. Steam is admitted to the chambers when they require 
to expand, and released when they require to contract, and this 
is accomplished in the following manner :—Two cylindrical 
excrescences K and L are formed on the sphere, and each contain 
a cylinder — not shown on engravings — having on the face 
towards the sphere openings or ports for the ingress and 
egress of steam, see Figs, 6 and 7, and also having around 
the circumference other openings or ports corresponding 
with openings formed in the cylindrical shells, communi- 
cating by steamways with the supply and exhaust. M, Figs. 1, 
2, and 3, are notches in the sides of the blades, arranged so that 


when a blade revolves, a notch comes over the steam port and 
admits the steam, which is then cyt off by a further movement 


and allowed to expand, while the notch travels between the 
inlet and outlet ports. A still further movement brings the 
notch in communication with the exhaust port, and permits the 
steam to escape when the chamber is contracting. 

The engine at the Exhibition worked well and silently, there 
being no vibration whatever. The power given out is very great 
in proportion to the weight of material employed, a 7in. engine 
indicating no less than 18-horse power at 600 revolutions per 
minute, with steam at 80 lb. pressure. This, coupled with the 
fact that the makers guarantee a very considerable saving in 
steam compared with other rotary engines, will no doubt recom- 
mend the “Tower” engine for use in a great number of cases 
where an ordinary engine could not be conveniently applied, 
such, for instance, as for the direct driving of dynamo machines. 


THE NEW HARBOUR WORKS AT ANTWERP. 
By M. G. A. Roygrs, Engineer to the Municipality of Antwerp.* 


BeroreE describing the important harbour works now under 
construction at a mse 6 the author will devote a few words to the 
situation and history of the port. It is not necessary to carry our 
researches far into the past ; we need go no further than the be- 
ginning of the present century to find a condition of things which 
was merely the embryo of that which now exists. There were no 
basins, no docks properly so called, and scarcely any quays. In 
front of the town was a foreshore, which was partly at low 
water, and on which vessels lay ; and besides this there were half- 
a-dozen creeks opening into the river, but also dry at low tide. The 
position of Antwerp is, however, so favourable, and the river on 
which it stands offers so many advantages for = that free- 
dom was the only thing required to create, or rather to restore, a 
maritime trade of great importance. These natural advantages 
have grown with time. The great depth of the river, which was 
formerly a mere superfiuity, is now a notable element of the town’s 
prosperity, in consequence of the continually-increasing draught of 
vessels and the growing importance of saving time in discharging. 
Canals, roads, and above all, railways, have still further increased 
the importance of the position of Antwerp, which may now be con- 
sidered as one of the most advantageous in the world from a com- 
mercial point of view. Nevertheless, all is not yet complete ; the 
river is excellent as navigation ; but measures must be taken 
to preserve its de th, and if ble toimprove it. Navigation may 
beinterrupted in the middle of winter—not that the Scheldtis actually 
closed, but that steering becomes difficult ; and although this inconve- 
nience is reduced to an interval of some five days per annum on an 
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average, yet it should be still further diminished, or if possible, done 
away with altogether. The railways needed have not all as yet 
been made, and the possible improvements have not all been intro. 
duced; nevertheless, despite the efforts of competition, p 
has been so extremely —_ beyond that of other places; that at 
ae om the trade is doubling every eight or ten years. G 
at the trade existing at the commencement of this cen , we 
see that the development has been immense, nay, even in 1850 the 
oa entering the port was only 250,000 tons, while in 1865 it 
was 750,000 tons, and in 1882 it had reached 3,450,000 tons, The 
period of the consulate and empire is that which marked the exe. 
cution of the first important works in the harbour, including two 
— of quay = the Scheldt, and the two first docks, now 
called the Ol ks, constructed by Napoleon. Of these the 
smaller, or entrance basin, is about 150 metres wide (490ft.) anc 
173 metres pe (567ft.); the basin was 402 metres long anc 
173 metres wide (1320ft. and 567ft.), but has lately been uced 
to 380 by 150 metres (1240ft. by 490ft.) in order tocnlage the quays, 
These docks were well constructed and joined to the Scheldt by a 
lock of 18 metres width (59ft.); and these with some lengths of 
quay wall, in all about 1500 metres (5000ft.), and the creeks men- 
tioned above, were sufficient for the trade unti] 1843. At that date 
a new length of quay wall, about 350 metres long (1150ft.), was 
added, which, with the prolongation constructed in 1862, forms 
what is now called the duai du Rhin. In 1853 it was decided 
to construct outside the fortifications a dock which now forms 
of what is called the Kattendyk dock, together with a 
e dry dock, and a lock of 25 metres width—82ft.—opening into 
the Scheldt. These works were finished in 1860 ; and the fortifica- 
tions being demolished shortly afterwards, the new dock was con- 
nected with the old ones, and three other basins, all of large size, 
were constructed. These were completed in 1873. 

The following, then, was the position of the port of Antwerp 
at the period when the works which form the subject of the present 
paper were commenced. There were, first, quay-walls along the 
river having a total length of about 2100 metres (7000ft.); secondly, 
four old creeks, still opening into the river; thirdly, the old docks 
of Napoleon, having an area of about 8 hectares (20 acres), con- 
nec to the Scheldt on one side and to the new docks on the 
other ; fourthly, the four new docks, with an area of about 30 hec- 
tares (75 poo fifthly, three dry docks for repairs. The total 
length of the quays within the docks was about 6500 metres 
(21,300ft., or 4 miles). Most of these quays and a part of those on 
the river wall were in connection with railways, and several of 
them were occupied by sheds. In the last few years the erection 
of sheds and mechanical appliances has been largely extended. 
Steam and hydraulic travelling cranes, fixed cranes of great power, 
hydraulic machinery for working the lock gates and bridges, have 
been constructed, whilst the quays are connected with immense 
railway stations, baving a total area of 31 hectares (77 acres), and 
a total length of sidings of 65 kilometres (40 miles) ; at the same 
time the docks are in direct communication with the Campine canal, 
connecting the Meuse with the Scheldt. Nevertheless, despite these 
large works, and the efforts made to utilise them to the utmost, 
their insufficiency for the present trade of the port became every 
day more evident. In addition, the quay walls on the river, con- 
structed bit by bit on very irregular lines, were ill adapted for any 
important trade. Except on the Quai du Khin, there were no means 
of working these river walls by railways, and they could not even 
be approached at low water, their footings being laid at the low- 
water level; ships were obliged either to lie on the mud or 
keep at a distance from the walls. Finally, the irregular form of 
the quays, a marked projection which occurred about the middle 
of their length, and the necessity of providing projecting jetties, 
produced a retardation in the river currents, and in consequence 
deposits of sand and other inconveniences; whilst the ground 
available was insufficient for a complete and regular working of 
the traffic. It was therefore decided to re-construct the whole of 
the quays upon a regular curve, concave towards the river. This 
curve is formed of several circular arcs tangential to each other 
and has a total length of 3500 metres (11,500ft. or 2°2 miles). At 
the same time the creeks which divided the then existing quays 
were to be replaced by large floating basins for smaller vessels, 
The docks being also insufficient, it was resolved to lengthen one 
of them, and to add three new dry docks to the three already 
existing. The new quays are being executed by the State, but 
will be furnished with the necessary appliances at the cost of the 
town; the other works on the docks are being executed by the 
town alone. The portion to be provided by the State was contracted 
for in 1877 by Messrs. Couvreux and Hersent, of Paris, and com- 

rised the following works:—(1) The construction of a quay wall 
500 metres long (2°2 miles), resting on a sound foundation, laid 
without any timber footings, and giving a depth of not less than 
8 metres of water (26}ft.) against the face at low tide. In this 
wall are three recesses, rectangular in plan, which are intended tc 
accommodate floating landing stages, and give access for boats. 
The landing —_ will not project beyond the line of the quay, 
and will be e of iron, having a movable platform joined to 
the wharf by a movable bridge. Two of these landing stages 
are 20 metres long by 10 metres wide (66ft. by 33ft.); the other 
is 100 metres by 20 metres (330ft. by 66ft.). ?) The build- 
ing at the south end of this quay wall of an embank- 
ment connecting it with the land, this embankment to be 
650 metres long (2130ft.), and to be properly protected against 
the action of the river. (3) The construction of a basin for 
small craft, having an area of about 4 hectares (10 acres), and 
divided into three parts, a lock 13 metres wide (42ft.) connecting 
this basin with the Scheldt, and an entrance channel 50 me 
wide (160ft.) (4) The filling-in necessary behind the new quay 
, and in the creeks which were to be done away with, as well 
as the dredging required to maintain the full sectional area for the 
river throughout the period of executing the works, The 
the new quay and of the floating basin are calculated to stand a 
distributed load of 6 tons per square metre (ll cwt. per square 
foot), the load —s over the top of the wall itself and the 
uay space behind it. e works were divided into four sections, 
the whole to be completed within six years and seven months from 
the commencement. They included the provision and fixing of 
twelve million kilogrammes (12,000 tons) of wrought iron for the 
caissons in the foundations, the landing stages, swing bridges, &c.; 
375,000 cubic metres (490,000 cubic yards) of brickwork and con- 


crete; 25,000 cubic metres (33,000 cubic yards) of masonry in 
Soignies stone, and more than 24 million cubic metres (3, ,000 
&c. The cost is 


cubic yards) of earthwork in filling, dredgin 

estimated at more than 38 million francs £81,590, 000) ; oes 
augmented or diminished, according to an agreed schedule, wi 

any augmentation or diminution in the depth of foundations which 
may have become advisable. To this will be added about 
1,500,000 francs (£60,000) for additions to the foundations, The 
whole should be completed about the commencement of 1884. 
The above sketch is sufficient to show the important character of 
the works now under construction. The author will now describe 
briefly the first section of these works—which are constructed in front 
of the position occupied by the old southern citadel, now demolished 
—and the methods employed by the contractors in their execution. 
This section of the works includes in the first place the new ns 
for small craft, which are already completed. They run parallel 
to the river, and are three in number. The central basin, from 
which branches the lock connecting them with the Scheldt, is 


basin by openings 10 metres wide (33ft. y ng 
bridge carrying a roadway 5} metres wide {i7att.), and two foot- 
ways, each of 1 metre (S4ft). The bottom of the basins is 2 metres 
(64ft.) below the level of low water at Antwerp; and the co 

of the walls 6°35 metres (21ft.) above the same level. The to’ 
length of these walls is about 1800 metres (5900ft. or 14 mile). 


They rest at the bottom level on a layer of concrete 1 metre thick 
and 5 metres wide (3}ft. and 16}ft.), enclosed by two rows of sheet 
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266°5 metres long and 65 metres wide (874ft. by Zlsft.); the two 
others are respectively 246 and 225°5 metres long (807ft. and 740ft. ) 
with a width of 50 metres (164ft.). ‘They are joined to the central 
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ANTWERP NEW HARBOUR WORKS—GENERAL PLAN, AND SECTION OF QUAY WALLS. 


(For description see page 116.) 
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iling. The wall, built of Boom bricks, is 835 metres high 
27°4ft.), including the coping ; 4 metres wide at the base, and 
24 metres at the top (13°1ft. and 8°2ft.). The wall has a batter of 
1 in 10, and is faced with hammer-dressed stone from the coping | 


to a height of 24 metres (8‘2ft.) above low water. The quay space | 
of these basins has a width of 30 metres (98ft.) ; it has been paved | 
and has still to receive the y appli for working. 


The walls are furnished with cast iron mooring posts, with cast | 
iron fenders, and with wrought iron ladders. The basins 
are kept filled to a level of about 3°60 metres above low water 
(12ft.). The lock between the central basin and the Scheldt has been | 
built partly in the river and partly on dry ground. It is composed | 
of three distinct portions. rst, there is the upper lock, with a sill | 
of masonry 0°30 metre (1ft.) above the bottom of the basin, and 
resting on a foundation of concrete 2} metres (8°2ft.) thick. Jt | 
has a width of 13 metres (424ft.) between the side walls, and is | 
crossed by a swing bridge 84 metres wide (28ft.), intended not only 
for horse traffic, but for the railway which will serve the quays on | 
the Scheldt. This lock was constructed between two rows of sheet- 
piling, and behind an earthen cofferdam connected at each end | 
with the original banks of the river. It hasa pair of gates opening | 
inwards, and is arranged for receiving, if necessary, another pair | 
opening outwards. Secondly, there is the lock chamber, 75 metres | 
long by 25 metres wide (246ft. by S82ft.). Its walls are similar to 
those of the basins, but they are entirely faced with ashlar. The | 
invert rests on a layer of concrete 1 metre thick (3°28ft.), and its | 
surface is two metres below low water (6°56ft.). The whole is sur- 
rounded by sheet-piling. Thirdly, there is the lower lock, which 
contains two pairs of gates, and has its invert level the same as that 
of the chamber. The side walls are 13 metres apart (42}ft.), and 
are crossed by a swing bridge of the same dimensions as that across | 
the upper lock, and carrying a roadway and two lines of railway. 
The Sones and lower lock had to be constructed almost ' 


Hd 


station, having an area of 20 hectares (50 acres), and s 
intended for the service of the new quays. At some future date it is 
probable that this station may be made to communicate with the left 
or western bank of the Scheldt by a bridge carrying a roadway and 
one or two lines of railway, which would be constructed by the State. 
Immediately above, or south of this bridge, in the corner between 
the railway and the fortifications, the town intend to construct a 


small basin, dry at low water, and especially intended for barges | 
It will be 115 metres by | 


carrying materials for construction. 
50 metres (377ft. by 164ft.), having a length of 340 metres of quay 
wall (1115ft. or 0°21 mile), and will be surrounded by a roadway 
30 metres wide (100ft.). Its entrance will be cr by a swing 
bridge. From the northern side of this entrance begins the quay 
wall, built within the bed of the river, and extending from thence 
in one curve to the old docks. This wall has been built by a 
special system of movable cofferdams which will be described 
immediately. It is constructed of Boom bricks, and faced with 
Soignies stone; the coping level is 6°35 metres (21ft.) above low- 
water; the total height is 14°35 metres (47ft.), and the width is 
2 metres at the —— ‘D6ft.), 6°25 metres at low-water level (204ft.), 
and 7 metres at the base (23ft.) It has a batter of 1 in 20 from 
the coping to low-water level, and 1 in 10 from thence to the 
foundations, The upper of these foundations is throughout 
at a level of 8 metres bét t.) below low-water, and has a breadth 
of 9 metres (294ft.); the depth varies between 2°50 and 5 metres 


(S}ft. and 163ft.), according to the depth of the river-bed and | 


the nature of the soil, so that the bottom of the foundation is 
from 10°50 to 13 metres (344ft. to 42}ft.) below low-water. The 
difficulty of carrying out such works in the Scheldt is very great; 
the san y and shifting nature of the bottom, the speed of the cur- 
rent, and the great rise of tide, are all adverse circumstances. It 


was required to build a continuous quay wall with its foundations 


34ft. to 43ft. below the low-water level of a rapid river, rising twice 
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cially | rolled girders and diagonals, Round the lower edge of the box 


runs a wrought iron rectangular tube H, 1°50 metre high, and 
0°50 metre wide (4°92 and 1°64ft.), through which a man can pass 
to bolt or unbolt the joint between the caisson and the cofferdam, 
There are four manhole tubes, 1 metre by 0°50 metre’{(3'28ft. by 
1°64ft.), through any of which the workman can enter; when 
within he is then protected by means of compressed air, These 
tubes are rivetted to the outside of the cofferdam, stiffened by 
gussets, and furnished with air locks. The upper part of the 
cofferdam is stiffened by strong lattice girders inside, and the 
lower by being bolted to the caisson, Valves are placed at 


| the ends for letting water in when required, in order to increase 


the load on the caisson, and thus facilitate its sinking. To prevent 
any deformation of the walls of the cofferdam under the pressure 
of the water, whilst the building of the masonry is going on inside, 
they are connected with each other by strong movable stays, which 
as the work proceeds are removed, and replaced by shorter stays 
bearing against the face of the wall already constructed. e 
cofferdam, complete with all its apparatus, weighs about 200 tons, 
The floating framework CC is composed of two iron barges, 
26 metres by 5 metres (85ft. by 16ft.); on these are built 
frames of iron JJ braced diagonally, and connected at a height 


of 13 metres (43ft.) above water-level by cross girders; they 


are also connected by a similar framework at the two ends. The 
cofferdam is suspended by twelve chains in the space between 
the two barges, and can thus be raised or lowered at will by 
means of hoisting gear, consisting of six winches in each e, 
all twelve worked by one steam engine. The power is trans- 
mitted from one barge to the other by means of two pitch-chains, 
Uniformity of lifting with the twelve lifting chains is secured 
oy Sener springs; each tackle has a lifting power of 
about 20 tons. In the hold of the barges are the steam 
engine for working the cofferdam, the air-compressors, the pres- 
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FIGS. | AND 2.—ANTWERP HARBOUR WORKS—CAISSONS FOR CONSTRUCTING QUAY WALLS. 


entirely within the area of the Scheldt. Instead of building a 
cofferdam in the river so as to with both at the same time, 
the contractors propose to make the lower lock itself form of 
the cofferdam which should shut in the lock chamber to 
be built behind it. With this object they constructed the 
whole of the lower lock in sit#, and in one piece upon 
an immense caisson sunk by means of compressed air to a depth 
of 64 metres (21ft.) below low-water level. This caisson was 40 by 
23 metres (131ft. by 753ft.), having an area of 920 square 
metres (9890 square feet). Its total height was 13 metres (423ft.), 
giving a content of 11,960 cubic metres (420,000 cubicfeet.) Inside 
the roof it was divided longitudinally into five working chambers 
pletely independent of one ther, each having its own air- 
lock and tubes for concrete. The walls of the caisson were joined 
near the top and above the girders by cross girders of iron. The 
caisson was erected on the banks of the Scheldt in a spot sheltered 
from the tide by an earthen embankment. When complete, the 
embankment was cut through on the side near the river, and the 
tide entering floated off the caisson, which was then towed without 
any damage to its proper position. The sinking was commenced in 
August, i878, and was finished by November of the same year. 
The masonry having been carried up a certain distance, it was then 
connected with the bank at either end by an earthen embankment. 
A vast basin was thus formed, which needed only to be = 
dry in order to commence the foundations of the lock chamber. 
When the chamber and locks were completed, all that remained 
was to remove the iron barrier across the end of the lower lock 
next the river by cutting the rivets and unbolting the wrought iron 
knees which supported it. The six gates belonging to the entire 
lock are all of wrought iron and made without rollers; the lowerin 
of the water is effected by means of sluices in the side walls an: 
valves in the gates themselves. Between the lower lock and the 
line of the new quay is an entrance channel 50 metres long 
(164ft.) and the same in width, intended to shelter boats from the 
river current as they enter or leave the lock. The bottom of this 
channel is 2} metres (8ft.) below low water; its walls were built upon 
caissons 8 by compressed air to depths varying from 10°5 to 12°6 
metres below low water (34}ft. to 414ft.), and in the manner to be 
described hereafter. The embankment connecting the southern 
end of the new quay-wall with the banks of the Scheldt was 
finished in 1878. It is 650 metres in length (2130ft. or 0°4 mile), 
and is founded partly on rubble, partly on platforms of fascines 
loaded with stone, and stone thrown in at the greater depths to 
form a sound footing for the embankment. This is constructed of 
an argi us alluvial earth called “‘schorre,” and of sand dredged 
from the Scheldt; the river slop: is paved with rough hewn stone. 
The new quays have now been constructed for a considerable 
distance both above and below the entrance to the basins already 
described. The filling in behind the walls has been performed 
partly by hopper barges discharging spoil dredged from the river 
_, by locomotives bringing earth removed from the basins, and 
rom lands acquired outside the works. The extent of this work 
may be judged from the fact that the quay head of the entrance 
channel to the basins is more than 150 metres (500ft.) in front of 
the old dyke which formed the border of the river, and that two- 
thirds of the ground between the basins and the new quay wall has 
been won from the river bed. Behind the basins extends the new 
southern quarter, occupying the site of the ancient Spanish citadel, 
and bought in 1874 by the Socicte Anonyme du Sud d’Anvers. Itis 


intersected by wide streets, and is being covered with new buildings, 


ether it has an area of 115 hectares (284 acres); and to the 
of it, close to the new fortifications, is the southern railway 
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in the day to more than 13ft. on the average above this level, and 
sometimes at high tides to 21ft. The method adopted by the 
contractors was as follows: they divided the total length of the 
quays into lengths of 25 metres each—82ft.—which have been 
built end to end, and directly upon firm ground, without any 
intervening foundations. This has been accomplished by means of 
a special cofferdam used for the first time on this occasion, and 
with most complete success. It is composed of the followin 
parts :—Firstly, an iron caisson for compressed air, A A, Figs. lan 
2, varying in height according to the depth at which the founda- 
tions are to be laid, and intended for removing the soil and laying 
the base of the wall. Secondly, a movable iron cofferdam B B, 
12 metres high—40ft.—having the same shape as the caisson on 
which it stands, and with which it is connected by bolts. Within 
this cofferdam can be built, in the dry and in the open air, the 
part of the quay wall, 8 metres in height—26}ft.—which is com- 
rised between the top of the foundations properly so called and 
the level of low water. Thirdly, a floating framework C C, de- 
signed for the manipulation of the cofferdam and for the placing 
and sinking of the caisson. The caisson serves for the removal of 
the earth, and is then filled with concrete and becomes an integral 
part of the foundations. The masonry having been built on the 
top of this up to low-water level under the shelter of the movable 
cofferdam, it becomes possible to remove the cofferdam by unbolt- 
ing it from the caisson and raising it by chains fixed to the floating 
framework. It is then taken away to serve the same purpose for 
another length of wall, while the length so far constructed 
by its means is finished in the dry. Such is the general plan of 
operations ; a few details are subjoined. The caissons A A have a 
uniform width of 9 metres (29}ft.) and a length of 25 metres (82ft.). 
Their height varies from 2°60 to 5 metres (84ft. to 164ft.), according 
to the depth required, the footings of the wall, pe so called, 
being, as already stated, always at a depth of 8 metres (264ft.) 
below low water. Each caisson has vertical sides of plate iron. 
rivetted to longitudinal and transverse angle irons. It is divided 
into an upper and a Jower portion by a horizontal partition D ; the 
lower portion forms tLe working chamber, and has a uniform height 
of 1°90 metres (64ft.) from the lower edge to the roof. This roof 
is rivetted to a series of transverse lattice girders E E, strong enough 
to support the load of —gonss | to be built upon the caisson, and at 
the same time to prevent any buckling of the sides. An angle-iron 
is rivetted all round the external edge of the top of the caisson, and 
through this pass the bolts which connect it to the cofferdam. 
The roof of the caisson has five circular openings, in which are 
fixed wrought iron tubes. Four of these, F, are 0°50 metre in dia. 
meter (1°14ft.), and are intended for the concrete, whilst the fifth, 
G, which is in the centre, has a double-air lock for the workmen 
and for compressed air. The masonry is so built as to leave round 
each of these tubes an annular space, so that 7 may be unbolted 
and withdrawn when the sinking is completed. The spaces are 
afterwards filled with concrete.  caissons are built in yards on 
the bank of the river, and are launched at high water; they are 
then towed to their destination underneath the movable cofferdam, 
and are bolted to the latter, a layer of india-rubber being placed 
between the two. The weight of a caisson 82ft. by 294ft. varies 
from 65 to 100 tons, according as the height is 8}ft. or 164ft. The 
movable cofferdam BB is composed of a large wrought iron rect- 
angular box, 25 metres by 9 metres (82ft. by 294ft.), and 12 metres 
(40ft.) high. This height is sufficient to protect the interior 
ordinary tides, which at Antwerp have a rise of 4°05 metres (13}ft.). 
The sides have a thickness varying from 7 mm. at the top to 12 mm. 
at the bottom (0°28in. to 0°47in.), and are stiffened externally by 


sure pumps, and the exhausting pumps. On deck are mortar- 
mixing machines, and other machines for handling the materials. 
Four Jablochkoff electric lamps are placed on each framework 
for working by night. The two barges, with their framework 
engines, boilers, &c., weigh altogether about 300 tons. The method 
of working with this apparatus is as follows:—The site for the 
caisson is first dredged to the proper level; the caisson is then 
brought up to the floating framework, and its roof is loaded to the 
top of the girders with concrete, which ultimately forms part of 
the foundation. The cofferdam is lifted until its bottom edge is 
about 1 metre (3°28ft.) above water level, and the caisson is then 
brought in under it. The cofferdam is lowered upon it, and the 
two are bolted together. The masonry is then commenced on the 
top of the caisson, so as to load it with the necessary weight, whilst 
at the same time the central air tube and four concrete tubes are 
attached to it—see above. When the weight of masonry is sufficient 
to bring the lower edge of the caisson almost down to the river 
bottom at low water, the whole structure, which weighs about 
2000 tons, is brought into the exact line of the ~—- and firmly 
moored. The masonry is then continued within the cofferdam, 
whilst at the same time the working chamber at the bottom of the 
caisson is filled with compressed air; and as soon as the caisson 
rests on the ground, with weight sufficient to resist the upward 
pressure, water is admitted inside the cofferdam so as to increase 
the weight bearing upon the caisson. The workmen then enter 
the working chamber and excavate the soil. As they do so, the 
caisson si gradually until it reaches a firm foundation at the 
desired depth. The bottom of the Scheldt is generally com- 
= of sand, more or less argillaceous, and of loamy earth. 
nder these circumstances the work of removing the earth 
excavated has been considerably facilitated by the use of 
ejectors, as employed for the first time by the same con- 
tractors at Selzaete Bridge on the Terneuzen Canal. For this 
purpose the earth is shovelled into an iron box fixed to the roof of 
the caisson; a tube furnished with a stop-cock leads from this box 
to the exterior of the caisson, whilst a second tube opening into 
the box brings in water under a sufficient head to overcome the 
pressure of the compressed air. This water reduces the earth in 
the box to slush, the action being quickened if necessary by stirrers 
actuated by hand-power. hen the mixture is complete, the 
mere reversal of the stop-cocks admits the compressed air to the 
ejector, which expels the slush through the side of the caisson. 
h ejector can easily discharge two cubic metres (2°6 cubic yards) 

of earth per hour. en the excavation is finished, the working 
chamber is filled with concrete in regular layers through the four 
tubes previously mentioned. During the whole of this time the 
further loading of the cofferdam is continued, with a sufficient 
quantity of materials to balance the increasing ye ne caused 
by the sinking of the mass, and by the injection of the compressed 
air. When the working chamber is completely filled with con- 
crete, the concrete tubes and air tube are removed, the water is 
pumped from the inside of the cofferdam, and the masonry is then 
continued up to a height of about 0°50 metre (1°64ft.) above low- 
water. The cofferdam is then unbolted by means of workmen 
entering through the tube H previously described, which is filled 
with compressed air. The cofferdam is then lifted by means of 
the winches, and taken away to another caisson for a similar 
operation. It follows from this method that almost the 
whole of the masonry below water is built in the + ¢" air, 
the filling of the working chamber being all that done 
under comp! air. The superintendence of the working 
is therefore easy, and the cheap. In addition 
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to the economy thus obtained in the masonry, this method 
resents also the great advantage of almost entirely avoiding 
he loss of the iron plates, which in the older systems were 
rivetted to the caisson as it descended, and were withdrawn as best 
they could be after completion of the masonry. A single coffer- 
dam now serves for any number of caissons, At first the putting 
in of the foundation for one 25-metre length of wall (82ft.), and the 
raising of the masonry to low-water level, occupied thirty-five to 
forty days; the time has now been reduced to about twenty-five 
days. e interposition of the sides of the cofferdam leaves, of 
course, an interval, of about 1 metre (3}ft.), between the successive 
lengths of wall, e sides of this gap are ee pate closed by 
wooden sheeting, and the gap is then filled in with concrete thrown 
down under water up to the height of low-water. Vertical grooves 
are left in the ends of the one lengths of tye - and are 
filled in with concrete, which thus forms a sort of joggle between 
the two lengths of wall. Above low-water the masonry is carried 
up by tidal work in a continuous sg Throughout the 
a length of the new quays there will be two main lines of 
railway, separated by an iron railing from the street of 20 metres 
width which extends along the front of the houses. Running 
parallel to and connected by switches with these main lines there 
will be three other roads—one for wagons arriving loaded, the 
second for wagons arriving empty, and the third, covered by the 
sheds, for the operations of loading and unloading. Along the 
quay itself will run a sixth road united to the main line by trans- 
verse roads passing between the various sheds. For transferring 
merchandise direct from vessels on to wagons on this line, over- 
head movable hydraulic cranes will roll on a special way laid out- 
side this road, with a passage through their pedestals to allow free 
circulation of wagons. Between the fourth line of rails and the quay 
will be built iron sheds occupying a total width of about 50 metres 
160ft.). These lines and sheds have already been completed for a 
oeth of about 1400 metres (4600ft.) of the quay. The sheds 
when complete will cover an area of about 100, square metres 
(1,076,000 square feet, or 25 acres). The total width of the new 
quays is 100 metres (328ft.). To obtain this width it has been 
necessary Pr down more than 600 houses, the purchase of 
which has more than 25,000,000f. (£1,000,000). The total cost 
of the quays, including machinery, earthworks, —— , paving, 
works above _— and property purchased, will about 
80,000,000f. (£3,200,000). The new quays will be worked by 
hydraulic machinery. For this p steam pumping engines of 
horse power have been placed in a building near the southern 
basin for small craft. From this building a line of pipes is already 
laid, passing round the small-craft basin and along the first section 
of the quays. This first section is worked by twenty-two portable 
hydraulic cranes. Hydraulic capstans will be used to haul the 
ms and cranes along the quays. The steam pumping engines 
with their boilers and accumulators, and the portable cranes, will 
be open to the inspection of the bers. It remains to ti 
the works at the other or northern end of the quay, towards the 
old dock. Following the line of the new river wall, the visitor 
pvsses one of the recesses previously mentioned, in which is p 
a landing my 20 metres by 10 metres (66ft. by 33ft.), provided 
with a flying bridge, and intended for passengers and goods arriving 
from the Waes Railway Station on the other side of the Scheldt, 
He also passes the entrance of the old docks and the Quai du Rhin, 
and then has on his right the Kattendyk basin. Here are three 
dry docks previously constructed, and three which have been con- 
structed during the progress of the present works. These new 
docks are 133 metres long (436ft.), with entrances 15 metres wide 
(50ft.), and are faced throughout with hewn stone. The — 
chambers are each founded on 280 piles, about 6 metres (20ft.) 
long, covered with a gridiron of timber. Sunken cofferdams of sheet 
piling filled with concrete prevent the passage of any water under 
the gates. The walls of the dock are founded on the ground, within 
a — of sheet piling; they rest on a layer of concrete, 0°80 metre 
thick (2}ft.), and all are of brick faced with stone. Throughout 
the length intended to receive vessels the bottom has an invert of 
masonry strong enough to resist the ure of water when the 
dock isempty. At the same time this invert has been filled up 
with masonry, so as to give the bottom of the dock a slope from 
the middle towards the sides, thus preventing the rain water from 
settling in the middle under the vessel’s keel. The steps are wider 
than in the old dry docks, which assists the workmen in placing the 
shores, and also gives the dock greater width; at the same time the 
coping is brought down almost to the level of the water in the 
dock outside, so that the _ of the dry dock is as small as 
sible, and thus gives more and light round the vessel docked. 
The keel blocks, instead of being of wood, as usual, are all of cast 
n, in three pieces. Of these the lowest is fixed into the 
floor of the dock; the uppermost carries the vessel’s keel, and the 
ntermediate piece, which is wedge-shaped, is driven in between 
the two others so as to support the keel firmly at all points. The 
construction of these three new dry docks has required 28,700 cubic 
metres ps cubic yards) of brickwork and nearly 5000 cubic 
metres (6540 cubic yards) of hewn stone, while more than 100,000 
cubic metres (130,800 cubic yards) have been excavated. The 
dry dock previously existing is emptied by means of pumps 
capable of drawing 200,000 litres (7000 cubic feet or 44,000 gallons) 
per minute. It was desired to make the same pumping engine 
serve for the new dry docks, but there was great difficulty in doing 
so, from the fact that the conduit leading the water from the new 
docks to the engine was obliged to pass below the existing docks, 
For this a tunnel, about 90 metres long (300ft.) was driven 
and lined with cast iron tubbing. A well was first sunk by means 
of compressed air, and the driving of the tunnel was carried on by 
the same means, the successive lergths of cast iron tubbing — 
bolted on to one another, and the water kept back by the pressure o' 
the air, This operation succeeded perfectly, and the extremity 
of this tunnel has been united with the head of each of the dry 
docks. Beyond thedry docks the Kattendyk basin has been extended 
so as to give it a total length of about 1 kilometre (32,800ft.), 
communicating by one entrance with the old docks, and by another 
entrance direct with the Scheldt. The northern docks just described 
are also worked by hydraulic machinery. A special buildi 
contains a 150-horse power steam pumping ne and boilers, an 
two accumulators weighing 120 tons each. ‘is engine supplies a 
water-pressure of 700 tons per square inch to the movable and other 
cranes round the docks, the bridge and = machinery and capstans 
for hauling ships, &c., and also the hydraulic engines which drive 
the dynamo-electric machines for lighting the entrance of the old 
docks, Among the machines worked by this pressure-water may 
be mentioned a forty-ton crane altered to the hydraulic system and 
a sheer leg capable of lifting 120 tons. These are on the eastern 
wall of the Kattendyk basin. The lock of this basin is crossed by 
a drawbridge having a length of 48°36 metres (158ft.) carrying a 
roadway 90ft. wide, and weighing 375,000 kilogrammes (370 tons). In 
order to open this — it is raised 1 metre (3°28ft.) by means of 
two hydraulic rams 0°80 metre in diameter (31'5in.), and is then 
drawn forward by chains which are worked by rams 0°61 metre in 
diameter (24in.); the bridge can be completely opened in three 
minutes twenty seconds, and closed in two minutes ten seconds. 
Besides these great works for the eer! o of the quays on the 
Scheldt, the extension and improvements of the docks is also in 
~~ as mentioned above. e city has issued forms of tender 
or an extension of the docks towards the north, reaching as far as 
the northern citadel, which they have purchased. These works 
comprise the making of two new docks, having a quay length of 
3700 metres (12,136ft., or 2°3 miles), and an area of 21 hectares 
(50 acres), and a depth of 9 metres (30ft.). These works will 
cost, including acquisition of property, nearly 20,000,000 francs 
£800,000), and are to be completed in three years. Thus from 
877, when the present works were begun, to the date when they 
will be completed—say 1887—the kingdom of Belgium and the 
city of my eg he have executed maritime works, and acquired 
for this purpose, costing a total sum of 100,000,000 francs 
£4,000,000), irrespective of improvements made in the works 
previously existing. 
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THE accompanying engravings illustrate Edwards’ patent gas 
engine, made by Messrs. Cobham and Co., Stevenage, Herts, and 
to which we referred in our recent notice of the engines exhibited 
at York. In our engravings a is the foundation plate of the 
engine, having the bearing b in which the crank shaft c revolves ; 
d is an inclined plate upon the foundation a, to which the 
cylinder e and casing f are bolted; g is a piston working in the 
oo eand having a hollow rod or trunk h, to which is jointed 
the connecting rod i, which drives the crank pink. The guide / 
fits upon the hollow trunk A, and is itself surrounded by the air 
casing m, which communicates with the casing f through openings 
nn in the inclined plated. The guide/ has openings oo, through 
which air enters the casing m, when the hollow trunk h is at the 
inner end of its stroke; p is the exhaust pipe, and 7 is a casing 
round the cylinder e, through which water may be made to cir- 
culate by pipes at s,¢t. The valve seat v fits into the cylinder e, 
and has holes w for the admission of air, and x for the admission 
of gas through the central pipe y. The valve z consists of a disc of 
metal covering these holes and guided by a spindle A, the outer 
end of which is fitted with a metal or india-rubber spring at B, 
and a regulating nut C. The gas pipe y is shown supplied from 
a flexible bag D, the supply to which from any convenient source 
is regulated by a cock or valve at E. The piston g contains a 
disc exhaust valve G, the spindle H of which is fitted with a 
closing spring I, and the end of the spindle is pressed down 
during the inner stroke of the piston by a tail-piece K on the 
inner end of the connecting rod i.. Holes L open from the 
hollow piston above the exhaust valve G into the cylinder round 
the hollow trunk h, and thence to the exhaust pipe p. At or 
near one-third of the stroke of the piston a firing valve P is 
arranged, having an inlet hanging valve of the usual kind, 
through which a flame burning outside is drawn when the valve 
is uncovered by the piston g. The outer end of the casing fis 
closed by a cover R, to which the valve seat v and gas inlet pipe g 
are connected. 

The operation of the engine is as follows :—The piston g being 
at the inner end of its stroke, the crank is turned round in the 
direction of the arrow, and the piston draws air in through the 
holes w and gas through the holes z, the two mixing as they pass 
under the inlet valve z. When the piston has advanced far 
enough to uncover the firing valve P the flame is drawn in and 
the inflammable mixture exploded, the expansion of the air and 
gas closing the inlet valve z and carrying the piston to the end of 
its stroke. The momentum of the fly-wheel then carries the 
piston back through its return stroke, during which the tail-piece 
K presses the spindle H and opens the exhaust valve G, through 
which expanded air and gas escape to the exhaust pipe p. 
It is claimed that this arrangement is very effective in securing 
a complete clearance from the cylinder of the products of com- 
bustion, which, when not wholly removed, vitiate the incoming 
charge and reduce efficiency. 

When the piston arrives at the inner end of its stroke, the 
exhaust valve G is closed by the spring I and a fresh supply of 
air and gas are drawn in through the inlet valve seat v, as the 
piston again commences its outer stroke. In order to keep the 
cylinder e sufficiently cool, whether the water casing at r be used 
or not, the whole supply of air is drawn from the front end of the 
cylinder through the openings nn, and thence between the 
cylinder e and the casing f, and round the end of the latter to 
the inlet valve v. And in order to prevent or lessen the noise of 
the explosions, the hollow trunk / is made of such length that 
its front edge closes the openings in the guide J, through which 
air is drawn into the air casing m and through the openings nn, 
just before the explosion takes place, the noise of which there- 
fore cannot escape. For the same p' fibrous or porous 
material, such as mineral or slag wool, may be placed loosely in 
the space between the cylinder e and the casing /. 

The engine may be made to revolve in the opposite direction 
to the arrow by turning the piston and connecting rod round so 
that the tail-piece upon the latter is above instead of below, and 
instead of the water casing r, radial ribs may be formed upon the 
cylinder e, from which the air passing between them inside the 
casing f absorbs the heat. The cylinder is arranged preferably in 
the inclined position shown, but it may, of course, be fixed in 
any other convenient position. 


COAL WINDING IN DEEP SHAFTS. 


By Mr. Artuur H. Stokes, F.G.S., H. M. Inspector of Mines. 
(Concluded from page 48.) 

Plough steel wire .—Wire ropes made of Plough steel have 
pace | m introduced for winding coal, where thin and light 
weighted ropes are required. The wire takes its name from the 
purpose it is used for in agricultural work. The author believes it 
is made specially for steam plough work, and of a very tenacious 
and hard quality of steel. The wire being drawn through various 
sized rollers, is crushed or thinned down by pressure to its required 
gauge, and it is guaranteed of the highest breaking strain. The 
author does not express any opinion on this, or upon either the 
merits or demerits of this class of wire rope for winding purposes, 
Time will prove its adaptability, and its measure of safety. It i 
however, quite clear that a steel wire rope of lighter t, an 


less dimensions than the ordinary steel rope, combined with a 
greater breaking strain, and of course greater working load, can be 
manufactured. The author thinks, whatever may be the working 
result of the Plough steel wire ropes, that a steel winding rope 

ual to a breaking strain of, say, 54 tons, or a working load of 

,000 Ib. per square inch of cross sectional area can be 
produced; and that, for deep winding, the lightest rope 
with the greatest breaking strain will be » 80 as to 
combine the strongest rope with the least material. From 
the calculations previously given it wil] be seen that the weight of 
the rope is a serious item. It may therefore be both instructive 
and interesting to calculate the same requirements supposing 
Plough steel wire ropes to be used, or rather steel ropes having a 
working load of 12,600 Ib, per square inch of cross sectional area. 
In doing this, a variation may be made in the formule, and the 
former calculations being given in a very detailed manner, it will 
save both time and space to nr wed amore concise form, and to 
explain those points only which have not clearly been given before. 

Cross sectional area of Plough 17920 

steel wire rope to carrya work- >= —— 

ing load of 8 tons 


= 1°493, say, 1°50 sq. inches. 
Then, Gray = circumference of the rope. 
It has already been shown that a steel wire rope, of 4000ft. long, 
suspended in a shaft without any load attached, is mye equal to 
the working load ; therefore it is now sufficient to calculate the 
form or size of taper rope soaps in Plough steel wire, and for 
this a the author will adopt another, although more difficult 


formu 
(12) Rule for finding the section at any point of a taper rope of 
uniform strength :— 


* 
Ww e 
In the case under examination, S = section of rope in inches; 
W = weight of cage, load, &c., applied at end of the rope = 
17920 lb. ; w = weight of one foot in length of the small end of the 
rope, one square inch of sectional area = 1°67 lb.; x = distance in 
feet from the end at which W is applied to the section S = 4000; 
e = 2°7182 a constant; f = working or safe strain in pounds per 
square inch section of rope = 12,000. It will be seen from the 
above formula that it would be a most laborious operation to work 
the above out by the ordinary rules of arithmetic. It is here 
done by logarithms, and the operation is simplified as much as 
possible— 


17920 
=a f 
Thus 8 e 


wa 
= x 2°7183 
1°67 x 
12000 
= 1°493 x 2°7183 
(5566) 
= 1°493 x 2°7183 
wx ("5566) 
Ww 
Now log. -¢ xe f = log. 1°493 x 2°7183 


Ww == 


wx 
= log. a3 x log. € 
= log. 1°493 + °5566 x log. 2°7183 
Or log. 1°493 1:493 + °5566 x log. 2°7183 
1°493 x 27183 = log. 1°498 + *5566 x log. 
™ = ‘1740598 + ‘5566 x “4542944 
= ‘1740598 + ‘24172826304 
= *41578806304. 
And °41578806304 = log. 2°6048 square inches. 
Hence S = 2°6048 square inches, 
Again, it perhaps may be — Seay defined as follows :— 


= 1493 x 27188 
(5566) 


Thus log. 2°7183 = ‘5566 x log. 2°7182 
= “5566 x “4842044 


*24172826304 
And log. 1°7447 
Now S=1'493 x S$2-7183 = 1493 x 1°7447 


= 2°6048 square inches. 
From the above two ways of carrying out the formula, the 
answer is the same, viz. :— 
S = 2°6048 square inches. 
Hence then— 
Cross sectional area of rope at cage end = 1°493 square inches. 
” ” ” pulley wheel = 2°6048 ” 


Or / = 4'38in. circumference. 


= 


* Rankine’s ‘Applied Mechanies,” page 297—6th Edition. 
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The whole of the figures in the above calculation will not be 
difficult to understand, but it may be asked how the constant 
is obtained. is the or base 
of the Napierian system of logarithms, now known as hyperbolic 
logarithms; it is obtained from the summation of the series— 


1 1 1 29 
e=1+1+ fot & = 271828182 
The above will be found full 


A = cross onal area of rope at pulley wheel. 
1200 Ib, working load 
wor! square inch, ional area. 
(26048 — 1°493) x 12000 
=1°1118 x 12000 


= 13341 Ib. or 5 tons 19 cwt., say 6 tons. 
less weight of rope—between Plo steel and ordinary steel—to 
lift for every 4 ee of coal Fenny This isa material quantity, 
and requires consideration when selecting a ro tor dee 
winding. The horse-power required for raising both the coal an 
its connections cannot be calculated without finding the centre of 
gravity of the rope, and for the latter purpose by the formula 


y given.* 
W = weight of the rope = 13341 Ib. 
L = working load = 17920 Ib. 
F = length of rope in feet. 
» = length of rope in inches, 
a‘ = cross-sectional area of rope at the we 
where the centre of gravity would be found. 
Cross-sectional area of a rope, i 
as above, equal to the sus- $= oe 


pension of such load. . 
__ (13341 + 2) + 17920 
12000 


a! = 2°05 square snches. 
Upon reference to the formula previously given—(5)— 


a 
hyp. 
12000 


a 
12 =F = x 
But F being an unknown quantity, and a! and a known quantities, 
it follows— 
1 
F = 1644702 x log. 
= 1644702 (log. 2°05 — log. 1°493) 
= 16447°02 ("3117539 — *1740598) 
= 16447°02 x *1376941 
= 2264°67ft. 
Then 2264°67 = 1735°33ft. from the surface. 
Hence, to find the horse-power (by 8)— 
weight of rope x 1735°33 


Horse-power = time in minutes x 33000 
_ 13341 x 173524 
467-he uired to wind th 
= 467-horse power e 5 
Then— 467-horse power to the rope. 
1448 = raise the load. 
1915 total H.P. executed in winding every 4 tons of coal. 


Add 20°/, 383 for friction. 
2298 total H.P. required. 
The traverse of the rope on the drum will be as follows :— 
Drum 12 yards diameter. 
Circumference = 12 x 3 x 3°1416 
= circumference. 


Revolutions = 1131 
= 35°36 revolutions. 
Diameter of rope at pulley wheel = pAuLe = 1°82in. 
4°32 
” ” cage = 34416 = 1°37in. 


and 1°82 + 1°37 + 2 = 1°60in. average diameter of rope. 

From the above it is seen that the rope winding round the drum 
will average about 1°60—say 13—inches diameter, and the traverse 
say 1°75 x 35°36 = 61°88 = 5ft. 2in. 

The size of cylinder required has now to be calculated, and the 
remarks previously made, and the formula used in the calculation 
given with an o steel rope may be applied in this case. 

Thus (by 9)— 

AxVxpP 
Horse-power = — 
mp, — 2% © 7854 x 282°84 x 50 
Hence (by 10)— 
en 33000 x 2298 
°7854 x 282°84 x 50 


2221425 ~ 


= 58°42in. diameter of cylinder. 
The above calculations may be summed up as follows :— 
1000 tons of minerals per day. 
4000ft., depth from which the mineral is raised. 
4 tons, weight of mineral drawn at each lift of the cage. 


= 2298-horse power 
= 2298-ELP. 


4°33in., circumference of rope at connection, 
6 tons, weight of the 
1°50 minute in raising the load. 
banking the mineral. 


2298-horse power to raise the load, rope, cage, &c., or horse- 
power expended to raise every 4 tons of mineral. 
8°42in. diameter of cylinder—coupled engines. 
Guides.—It has been previously stated and shown with regard 
to ropes of uniform sectional area, that for a depth of 4000ft., iron 
wire ropes would not carry their own weight as a working load; 
consequently they could not be employed for guide ropes. Also 
t ropes, although their own weight will not exceed the 
working load for that depth, would nat bb able to be weighted 
beyond a few hundredweights when placed in so deep a shaft, and 
would therefore be very unsteady. Hence attention must be 
turned to rigid guides, either of wood or iron. From the calcula- 
tions already made it will be found that the cage would travel at a 
great velocity in the shaft—average 45ft. per second—or at the 
rate of 30°7 miles per hour; and, considering the starting and stop- 
ping, the cage would probably travel at the rate of fifty miles per 
our when in the centre of the shaft; at this rate it is not im- 
probable that the wood guides might take fire, and should the shoe 
of the cage ever strike a shake in the timber, or any other uneven 
place, either from wear and tear, or joints or knots, it would make 
a complete wreck of such of the shaft. The author therefore 
ack on iron or steel rails for conductors, These should be 
dovetailed into each other at the joints, to prevent the slightest 
possible chance of presenting an uneven joint; or in other words, 
the iron or steel rail conductors should quite as even and as 
strongly secured as the rails upon which express trains travel. 
The use of iron rails for conductors is nothing new; they are used 
in some of our deepest shafts and in cases of the fastest winding. 
They have been in use for some years, and have therefore stood 
the test of applicability. Each rail should be secured to the shaft 
side in the strongest possible manner, and every care must be 
taken not only to make them rigid, but that the gauge be strictly 
adhered to. Steel rails once fixed should last a great number of 


* Given by Mr. Joseph Timms, of Linby Colliery, Nottingham. 


ears, and require little if any repairs. They might be affected a 
little by change of temperature, but this even, in a shaft, will be 
far less than with railway rails, which are exposed to the direct 
rays of a summer sun, and the piercing cold of a severe winter. 
The temperature of a downcast shaft does not vary a great deal 
during the year, and the variation of temperature in the upcast 
would be scarcely worth notice in fixing guides. The author 
believes there are already shafts 600 yards deep fitted with iron 
rail guides, and winding at _ speed. He himself has frequently 
beer. down one 300 yards deep so fitted, and where these guides 
have successfully worked for some years. There is, therefore, little 
doubt of their successful application to great depths. 

Balance.—All the foregoing calculations have been carried out 
to suit the ordinary mode of winding, but this entails a large 
expenditure of power, of which a small ntage only is utilised 
in raising the mineral itself. It therefore requires serious con- 
sideration, if some kind of balance cannot be employed to reduce 
the horse-power in the engine. It will also be seen that although 
a e expenditure of power is required to raise the load when 
starting from the bottom of the shaft, and to create the velocity, 

et the load has not gone far before the power required becomes 
ess and less, and when about 2700ft. from the surface the descend- 
ing cage and rope are pulling against the engine with such force 
that a quick and energetic eae must be applied in arresting the 
rapidly increasing power of the descending cage over the ascending 
lone. Hence there are two great strains upon the machinery 
for every load drawn, viz., the strain in starting and creating the 
velocity, and the strain in — up; and the brake power used to 
counterbalance the descending cage. Considering these points, it 
becomes desirable, if possible, to have a balance such as will 
exert its maximum power at the start, and also assist in pulling up 
when nearing the surface. Such a balance has been at work for 
some years in Belgium, and in a small way has been used for many 
years in ordinary blast furnace hydraulic hoists, viz.:—A rope or 
chain hanging or fastened to the bottom of the cage, and connected 
to the bottom of the other cage; in this way balancing the weight 
of the rope, and where a rope of six to ten tons weight is to be used 
this is a serious consideration. The author does not intend giving 
merely a description, for he is well aware that engineers prefer 
facts before opinions, and before theories ; hence it is best 
to proceed to calculate the effects of such a balance, and to show 
some special and sufficient advantages for adopting it. It will be seen 
that the winding rope might almost be termed an endless rope broken 
in two places by the insertion of the cages; so that, when the cage is 
at the surface, there is, supplementary to the winding rope, a rope 
hanging from the underside of the cage the full depth of the shaft, and 
after passing under the “‘sump planks,” attached at its other end 
to the underside of the -— resting at the bottom of the shaft. 
This system of winding wi “eo be best illustrated by showing 
its application to shafts of, say, ee ate because, 
in considering its a to sh of 4000ft. deep, other con- 
siderations will render its application not so effective. The size of 
the under or balance rope should, if possible, be the same as the 
winding rope. This having to carry only its own = affords 

per 


lenty of margin in strength, and the winding ropes aps, might 
utilised for this ‘but iron wire more pliable is pre- 
ferred. Calculations for a shaft 400 yards, or . deep :— 
ASCENDING CaGE. DESCENDING CAGE, 

Q T. Cc. Q 
4tubs .. 1 0 OO Steelcage .. .. 2 0 0 
Steel cage . 2 0 0. Balance rupe 200 
Winding rope }.. 20 0 

710 #0 5 0 0 


Size of ordinary steel winding rope of uniform thickness 2°2 square 
inches area 


5°25 circumference, 


Weight of rope = 1 ton 19 cwt. 36 lb., say, 2 tons. 

From the above it will be seen that at the moment of | 
to wind there is a length of rope on the descending side, eq 

in weight to the rope attached to the ascending cage—using its 
maximum force to create velocity, and assisting the engine at the 
very moment it requires to exert its greatest power; also acting as 
a brake, at the time the ascending cage is nearing the surface— 
and arriving at its maximum power as a brake, when the 
d ding cage touches the bottom of the shaft. It fcllows that 
the engine has only to raise the weight of the mineral, and this is 
a uniform load for the whole depth, whereas without this balance 
it is an ever ing load throughout the whole distance. The 
great advantage of this system of winding will be best shown by 
calculating the size of engines required with and without such a 
balance rope. The author will give the calculations in a short 


way. 
Without the balance. 

Depth of shaft, 400 yards = 1200ft. 
Load ascending, 5 tons 10cwt. = 12,320 1b. 
Load descending, 3 tons = 6720 Ib. 
rope, 2 tons = 4480 Ib. 
Speed of winding, say 30ft. per second. 
P = Steam pressure, say Te square inch, 
V = Velocity of piston, say . per minute. 

The calculation is taken for the first ten seconds, this being the 
period of maximum exertion of engine power. 
(L+R)xS8 
Time x 33000 
(12820 + 3920) x 300 


D 
L 
Li 
R 
8 


Horse-power = 


= 923-horse power. 


Deduct horse-power exerted by the descending empty cage :— 
(6720 + 560) x 300 
"16 x 33000 
Then 923 — 413 = 510 
Add 20% for friction 102 


612 ¢ total horse-power. 


Horse-power = = 413-horse power nearly. 


Hence (by 10)— 


33000 x 612 
Then d? = x 800 x 30 
d= ¥ 1428°57 = 37in. diameter of cylinder, 

With the balance.—In this case the weight of the coal only is in 
consideration, because the pee wy Ba and ascending cage and 
tubs are Me balanced by the balance rope, cage, and tubs, on 
the descending side. 

Theref Load 2 ton 10 cwt. = 5600 Ib. 

5000_x = 318-horse power, 


Then— 16 
Add 20 per cent. for friction, &c. 63 
381 total horse-power, 


Then P= x 300 x 90 
d = V889°35 = 29°82 say, 30in. diameter of cylinder, 
The above shows— 


= 889°35 


Horse Diameter of 
wer, cylinder. 
Without the balance rope .. 612 oe 87in, 
With the balance rope.. .. 381 ° 30in. 
In favour of the balance.. .. 231 .. oo 3s VR 
It will scarcely be necessary to point out the en saving in wear 
and tear to machinery by using this balance. ithout the balance 


there are great strains and large horse-power exerted to raise the 
load and give it impetus at starting—an ever varying 
power required for the whole distance, and heavy brake 

wer to stop the engine. In fast winding it is not only 
egitimate brake power is used, but often steam is thrown 
against the engine, creating strains which require considerable 


strength of machinery to resist the great torsion caused by such 
strains. It will be seen that in winding from a depth of t., a 
balance rope, equal in weight to the winding rope, cannot be used, 


because a steel rope of 4790ft. long and of uniform size throughout 
is equal to its own working loai, without cage or material 
attached; hence, then, a taper winding rope must still be used. 
The balance rope Her pes of uniform size throughout, because there 
is no weight attached, and whatever its weight may be, so in pro- 

rtion must the taper rope be increased in size. Suppose the 
Cheese rope to be of 34in. circumference, or 1 square inch cross 
sectional area, and weighing 101b. per fathom, or 1°67 lb. per foot, 
the balance weight will then be 1°67 x 4000 = say 3tons. This 
will increase the size of the taper rope at the cage end to 3°08 square 


inches, and at the pulley wheel to 
By (5)— 
log. A= * 18: 3°08 


= "364807 + °4885507 = 8533577 
= log. 7°134 square inches cross sectional area. 
= 9°46in. circumference. 
In the ‘‘ Plough Steel” wire winding rope, the weight of the 
balance may be further increased, for the tenacity is so much 
ter. It is not, however, necessary to use ‘Plough Steel” fora 
lance rope, as ordinary steel will answer quite as well, there bein” 
no load to carry. But iron wire cannot be used because its own 
weight exceeds its working load at a depth of 3000ft. Taking 
therefore an ordinary steel rope for the balance, say 1°50 squarc 
inch sectional area, or 2°51lb. per foot, 


Then 2°5 x 4000 = say 4 tons 10 cwt. 
This will increase the size of the rope at the cage end by 
10,000 -- 12,000 = “83 square inch of cross sectional area. 
Then (by 12)— 
1°493 + ‘833 = 2326 sectional area at cage end 
log. 2°326 + °5566 x log. 2°7183 
= "3666097 + °5566 x ° 
= *3666097 + ‘2417282 
= *6083379, 
Hence— 
"6083379 = log. 4°0582 square inches cross sectional area 
= 7°1l4in. circumference. 


Whence— 5°40in. circumference at cage end, 
7‘14in. circumference at pulley wheel. 

It would be a repetition of figures and calculation, to show here 
the advantage arising from using the balance rope in winding 
from great depths. The formule and have already been 

iven in full and can be easily applied by the members of this 
fnstitute to any actual or hypothetical winding. There is little 
doubt, the author thinks, that in winding from such depths as 300 
to 600 yards, where the balance rope can be of uniform size with 
the winding rope, there will be a great saving, both in size and 
wear and tear of engine and in boiler power. The advantages 
have been fully set forth, and do not require recapitulation. 

The balance rope is shown on Plate XIII., Fig. 1. Plate XIV. 
represents it passing through the sump planks, and turning under 
without any mechanical assistance, 

This arrangement is already at work in a shaft 300 deep 
in this district, and acts well, but it is necessary to box the rope, to 
prevent it from twisting, and to use rope of a pliable nature. 

Fig. 2, Plate XIV., represents the rope running round a movable 


wheel, which ‘mpaneae ly may be required when using steel rope, and 
which keeps the rope taut; but in this case it requires boxing = 
e 


It may be asked, Is there any danger in using such a rope? 
author anticipates one, viz., the rope getting fast in pessing —— 
the sump planks, either from a tub being accidentally run into the 
sump whilst winding, or coal or other material falling and wedging 
the rope fast. In such a case there would be an excessive and very 
sharp strain put upon the winding rope attached to the ascendi 

; and possibly such a sharp strain in fast winding would b 
the winding rope, and a serious accident would occur. To prevent 
this the author suggests that all such balance ropes should be 
attached to the bottom of each cage by means of a self-shearing 
or detaching apparatus, set so as to sever the connection whenever 
the strain exceeds a certain weight. This might be done either by 
a shearing pin of copper, similar to a detaching hook, or a spring 


HP, = 2. @ x 7854 x 300 x 30 _ 619 


ing ; in fact, anything which would sever, and only sever, the 


Tabulated Statement of Calculations. 
Wrrnovut Balance. 


| Weight of load drawn. Taper . | | 
| ft. et. tn. ct.jtn. ct.tm.ct| im | im. |tn. et. Ib. min, | sec. ft. 
Charcoal iron 4000) — - - - - Its own weight exceeds 
| | | | | | the working 
Best steel.. .. .. .. 4000/4 0 210 110 1010| 5°3 8°07| —  2648| 50 6271) 1°50 10 | 36 1000 tons per day. 
Plough steel .. .. .. . | 4000/4 0 210/110 6 0| 4:33 5-72| — 2298| 50 | 5842 10 | 36 
| | 
Best steel .. -| 1200} 210 0/1 0 2 5°25) 5°25 — | 612] 30 |87 — | 20 | First sooft. 
Wirth Barance Rope. 
Best steel.. .. .. ...12900/210/2 0 1 0/2 0! 381; 30 | 30 | “16; — | 20 | First soft, 
| | 
Best steel... .. ..| 4000/4 0/210,110}] — | 0] — | | — | 1°50] 10 | 36 
Plough steel .. .. 4000/4 0/210/110] — | — | 50 | — | 1°50] 10 


bal 


algebraical works, under the head of ‘‘ exponential theorem.” 
Having now determined the size of the taper rope, the weight of 
the rope must be calculated, using the formula (6) previously given. 
Weight of rope = (A — a) x 12000. 
ence (by 10)— 
The = 2 d® "7854 x 300 x 30 _ 
33,000 
07958 
| 
| 
| 
"16 x 33,000 
| 
| 
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THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Mvcu satisfaction is expressed in the iron trade this week, for the 

uddlers and millmen in the West Bromwich and Smethwick 
vistriote who have resisted the reduction in wages of 3d. per ton 
for puddlers and millmen in proportion longer than any other of 
the South Staffordshire districts, resumed work at the drop on the 
night of Tuesday, thus closing a strike of five weeks’ duration. 
Puddlers’ wages are now, therefore, 7s. 6d. per ton. 

The determination last week of the employers whose works were 
on to aid those whose works were still off by granting £5 for every 
idle furnace was on Monday night carried out, for cheques to the 
total of £1420 were then posted, the money being distributed 
among seventeen firms, owning altogether 284 idle furnaces. 

The Strike Committee published a letter in the local press on 
Wednesday, in which, after officia ly announcing the end of the 
strike and returning thanks for the support received, they say :— 
‘** We also wish to inform the public that we have some black ~ ban 
in our flock, for out of seventy-two contribution books, only fifteen 
were returned last week.” 

As usual at the termination of an affair of this kind, there are 
now expressions of surprise at the lack of organisation, and endea- 
vours to remedy this defect are beginning. The Central Strike 
Committee would have it unders that they are busy making 
arrangements for the formation of lodges at the various works, It 
is proposed by these self-styled leaders that the South Staffordshire 
district shall in future be joined to the Lancashire division of the 
National Amalgamated Association of Iron, Steel, and Blast 
Furnace Workers. Should this combination be effected—and at 
present this seems scarcely likely—the headquarters of the Associa- 
tion, which are now at Darlington, ‘‘ will probably,” we are told, 
“*be removed to a more central locality.” 

It is significant of the light in which the men’s repudiation of 
the sliding scale is r by the employers, that one Pennington, 
who was amongst the foremost of the strike leaders, is being 
“boycotted,” not only in his own, but in northern districts. 
Attempts to obtain employment for him alike in Staffordshire and 
in Scotland have been repelled with firmness so far. 

On ’Change in Wolverhampton yesterday and in Birmingham to- 
day—Thursday—lack of funds was universally assigned as the 
reason why the strikers had given way. Most of the Smethwick 
and West Bromwich works having now resumed, and other masters 
having determined to relight the fires next week, buyers found no 
difficulty in placing all the contracts they desired, when the terms 
offered were such as makers could accept. But such terms were by 
no means universal. Consequent upon this orders had in numbers 
of cases to be refused. Some buyers will after a little negotiation 
consent to advance upon their first offers, and the contracts will 
then be booked. But other export buyers will place their orders 
in cheaper competing districts. 

Makers of tank plates reported to-day a brisk business, Thin 
plates, that will flange cold and need no angles in the construction of 
the tanks, were selling at £7 15s. to £8 per ton. Makers of girder 
plates and other common qualities spoke of the North of England, 
and one or two other competing districts, as having practically 
stolen the trade from us now. But the supremacy of the Cleve- 
land district in ship plates does not prevent orders being received 
here occasionally for best plates of high quality. Boiler plates are 
steady at £8 10s. to £9 for common, and £9 10s, to £10 for superior 
sorte, 

Sheet makers are well booked forward. They were, therefore, 
firm in price, though on the week the demand is hardly so pressing 
as it was. Merchants tried to get singles for export at a little 
below £7 15s. per ton, but were not generally successful. For 
galvanising singles £8 was the minimum that would be accepted by 

firms. Doubles were £8 10s, and lattens £9 10s. Best thin 
— for working up purposes ranged from £11 upwards at the 
works. 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 


62s. 6d 
pigs 40s. Hematites are quiet at 60s. to 62s. in actual sales, 


By the mail to hand this week from Melbourne, merchants 
learn that at the date of advices galvanised iron out there was 
tting very scarce, but that large shipments were on the water. 
ysaght’s brand had seen sales at £22. Gospel Oak brand was in 
fair request, and trade sales were re at late rates. One 
hundred and fifty cases had sold on private terms. Black sheets 
were in ready sale at, for Nos. 8 to 18, £10 10s. For bars and rods 
there was a } my business at prices ranging from £8 10s. to £9 10s. 


For hoops £10 was obtained. Pig iron was in good demand at 
£410s. Holders of fencing wire would not — the prices ruling 
2 to £13 10s. for 


at date of despatch, and quotations stood at 
best brands. 

The manufacturers of constructive ironwork are fairly well 
employed on girder work, and tank orders are numerous. For 
certain railway materials there is a moderate call on home and 
foreign account alike. 

Hardware merchants report this week that the continental 
orders now arriving are only of little worth, and that the Mediter- 
ranean ports are quieter than is customary at this date; but India 
is placing some acceptable orders, mostly by buyers who are now 
in this country, for machinery, cultivating tools, and certain 
builders’ requisites. Canada still looks we , and there are yet 
evidences of a little further movement towards the United States 

At meeting in Birmingham to-day of the committee of the iron 
trade, at which strike was —a as over, it was announced that 
the employers’ section of the Wages’ Board intend to adhere 
strictly to the terms of the sliding scale award concerning present 
and future wages until some alteration has been amicably arranged ; 
failing an ment any disputed question must be referred to the 

ident, . Averley, as arbitrator. Mr. J. B. Cochrane, of 
udley, was to-day elected chairman of the masters’ section of the 
new Coal e Wages Board. The men’s delegates meet the 
masters on Monday. 

Some idea of the terms which some of the colliers are expecting 
to obtain under the new sliding scale may be gathered from obser- 
vations made in public a few days ago by a miners’ agent in the Old 
Hill district. He asserted that the men were not in any way pre- 
pared to accept the Board unless the basis of the wages gave to the 
thick-coal men 3s. 8d. per ‘‘ day” or stint, and the thin-coal men 
2s, 10d.; but he was afraid they would not get this amount unless 
they were united to a man. 

At the conclusion of this same address, in which the agent went 
on to warn the men against working overtime, a resolution was 

sed to continue working at the present rate of wages until the 

ages’ Board came into operation, and a second resolution 
expressed the opinion of the oe “that the time had come 
when all miners should be more closely united.” 4 

Mr. J. T. Harrison, C. Local Government Board rT, 
has held an inquiry at Birmingham into the aj 
Corporation for sanction to borrow for various public improvement 
woe sums ting £25,966. The chief individual expenditure 
there-out-of is £16,085 for a new fish market. The present market 
covers an area of 715 square yards; but it is — to add 
adjoining property, so as to increase the area to 1624 square srg 
exclusive of approaches, This scheme included the widening of 
certain streets. It was pointed out that in the mt market 
pe tons of fish were sold annually, represen‘ £3,000,000, 


the trade was ing. 
‘An interim dividend of 5 per cent. per annum on the ordinary 


lication by the | © 


original capital, and 6 per cent. oa annum on the preference 
capital, has been declared by the Birmingham Railway Carriage 
and Wagon Company, Limited, for the year ending June 30th. 
Satisfaction is expressed at the Parliamentary progress of the 
Bills for confirmation of electric lighting provisional aioe relati 
to West Bromwich, Balsall Heath, Aston, Walsall, Dudley, an 
other midland towns, which Bills passed their second noadins in 
the House of Lords on the 3rd. 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—The iron market here continues very quiet, and the 
holidays during the past week have tended to reduce still further 
the small flow of business. The market, however, is strongly sup- 
ported by the fact that makers have in most ca.es plenty of work 
to go on with, and although present transactions are comparatively 
small there is a large quantity of iron going into consumption, 
deliveries of which under contracts already in hand keep works 
pretty well employed. Pig iron makers are, as a rule, so a 
sold over the remainder of the year that they are only open to boo! 
small quantities, and they are therefore under no necessity to press 
sales, occasional orders, which buyers have to place out at the full 
rates, to take away any surplus they have to 
dispose of. Forge proprietors are also generally well supplied with 
work for the present, and although there is no very great weight of 
new business offering they are able to secure orders in sufficient quan- 
tity to keep them going, and except that bar iron is if anything a 
trifle easier in some cases, manufacturers are able to maintain their 
prices without difficulty. In the condition of the engineerin 
trades there is no very material change to notice. Activity is stil 
maintained amongst locomotive builders and tool makers, and in 
special classes of engineering work there is also a fair amount 

oing, but machinists continue only moderately employed, and in 
the ordinary run of engineering work business is very quiet. 

There was only a quiet market at Manchester on Saleiinns For 
pig iron there were very few inquiries stirring, and but for the fact 
that makers are indifferent about orders, it might be said that there 
was nothing doing to test values, But whether there are inquiries 
or not, makers are very firm at their full rates. For Lancashire 
vig iron, 45s. to 45s, 6d., less 24, for forge and foundry qualities 

elivered equal to Manchester, are the quotations still rigidly 
adhered to, whilst in district brands, although buyers show no 
disposition to pay higher prices, there is even a tendency to stiffen 
upon the minimum quotati for Lincolnshire brands, and it 
would now be difficult to place orders on the basis of 44s. 10d. to 
45s. 10d., less 24, for forge and foundry numbers delivered here. 

In finished iron there is only a moderate business doing, and 
ween orders do not come forward at all freely. In bar iron 
orders could be placed more freely on the basis of £6 2s. 6d. than 
of late, but in most cases makers hold for £6 5s.; boops are quoted 
at £6 12s. 6d. to £6 15s., and sheets at £8 to £8 7s. 6d. per ton, 
delivered into the Manchester district. 

The reduction in the wages of the finished ironworkers in the 
Lancashire district following upon the award of the Staffordshire 
Board of Arbitration, but which was held in abeyance owing to the 
strike at the Staffordshire forges, has now been put into force. At 
several of the finished ironworks the reduction was put into opera- 
tion last week, and this week it has become general, the leading 
firms having decided to commence paying on the reduced scale 
from Monday last. There is no indication that the action of the 
masters in this district in following the Staffordshire award is 
= result in any trouble with the men who are now through- 
out Lancashire working at the reduction of 3d. per ton on puddlers’ 
wages and 2} per cent. on the es of the finished ironworkers, 
which I understand represents about 6d. per ton on the cost in 
labour for the production of the manufactured iron. 

During the past week I spent an afternoon in the industrial 
section of the Oldham Exhibition which is being held in connection 
with the opening of the Free Keference Lib and Museum. At 
present the exhibition can scarcely be said to be in a very perfect 
state of ee None of the stands have yet been numbered, 
and anything like an attempt at a methodical inspection of the 
exhibits by means of the first catalogue which has been issued as a 
guide is an utterly hopeless and bewildering undertaking. Though 
somewhat spoiled by defective arrangements, the exhibition, how- 
ever, contains a very good collection of machinery. Prominent, of 
course, is the branch of engineering connected with the leadi 
industry of the town, and Messrs. Platt, Bros., and Co., an 
Messrs. Asa, Lees, and Co. have a most interesting display of tex- 
tile machinery for the manufacture both of cotton and wool, 
embracing the most modern improvements introduced by these 
well-known makers. Apart, however, from cotton machinery, 
there are a large number of general engineering exhibits, which 
have been sent in by some of the leading firms in Manchester and 
the surrounding district. A very fine pair of horizontal 
compound steam engines, with a new cut-off motion, and 
which are employed, by means of rope gearing, for driving some of 
the machinery, are shown by Messrs. Buckley and Taylor, of 
Oldham, Sir Joseph Whitworth and Co. show a number of their 
specialities, including standard gauges, measuring machines, 
specimens of steel castings, and one of their nine-pounder breech 
loading Whitworth guns. Messrs. Hulse and Co., Manchester, 
have a good collection of modern engineers’ and machinists’ tools, 
amongst which is the improved vertical milling and drilling 
machine, with reversible traversing motions, of which I recently 
gave a short description in my notes, and several other new 
machine tools. Messrs. B. and S. Massey, of Manchester, show 
several of their steam hammers, double-acting, self-acting, and 
hand worked, F, Pearn and Co. have a collection of their pump- 
ing engines. Messrs. Woolstenhulmes, Rye, and Co., Oldham, 
show a horizontal compound steam engine on the tandem principle, 
specially designed for driving electric light dynamos, and fitted 
with a new cut-off gear. Amongst other exhibits there is a most 
vari collection of appliances. Steel standards for both 
English and foreign measures are shown by Wm. Whitham, 
of Manchester; cast steel for tools, spindles, &c., by Howell 
and Co., of Leeds; crucible steel castings and special tool 
steels and Sons, rolled shafting, &c., 
by the Kirkstall Forge Company, 8; an improved horizontal 
double-action stationary steam fire engine by Wm. Hanson, Brad- 
ford; and a stationary steam fire engine by Chas. Walmsley, of 
Bury, which is guaranteed to throw ten jin. jets 100ft. high, or to 
deliver 60,000 gallons of water per hour; whilst several horizontal 
double-acting steam pumping e engines are also shown by S. 
Walker, of Radcliffe. f small machine tools, steam engine 
fittings and requisites, there are a e number. Mechanical 
stokers by several of the well-known makers are also shown, and 
gas engines, including the well-known “Otto” and ‘‘ Bisschop” 
types, with the new Robinson hot-air engine, of which a descrip- 
tion has recently been given, are exhibited. Of various other 
appliances connected with the use of gas, there are the well-known 
manufactures of meters, governors, &c., with also a collection of 
heating and cooking stoves. I have | very briefly sketched the 
contents of the industrial section of the Exhibition, which, 
although it does not present very many features which are actually 
new in the general engineering class of work, is nevertheless one of 
considerable interest throughout, and;as regards machinery 
jally connected with the manufacture of cotton and wool, is 
probably the best of its kind that has ever been brought together. 

In the coal trade business’shows but little{material change. The 
demand ‘continues very steady for the time of the year, prices are 
being well maintained, and pits are being kept running about four 
to five — a week, with comparatively very little coal going into 
stock, » T! e general feeling is that the next movement in prices 
will be in an upward direction, and there is a good deal of pressure 
to place orders for forward delivery, but colliery proprietors in 
many cases decline to sell beyond present requirements, and 


where they are prepared to contract it is only at advanced rates, 


Prices at the pit mouth remain at about 9s. for best coal, 7s. for 
seconds, 5s. 6d. to 6s. for common coal, 4s. 6d. to 5s. for burgy, 4s. 
to 4s, 3d. for best slack, and 3s. to 3s. 6d. for common qualities. 
Shipping has been fairly active both in steam coals and in house 
fire coals for coasting cargoes, and although prices do not show 
any material improvement, they are steady at 7s. 3d. to 7s. 9d. 
for steam coals, and 8s. 6d. to 8s. 9d. for seconds house coal, 
delivered at the high level, Liverpool, or Garston docks. _ 
Barrow.—The tone of the hematite pig iron market is much 
firmer than for some time past, and better inquiries are made, 
Buyers show a keener di tion to do busi and are accepting 
makers’ prices, who bave steadily declined to reduce below 50s. 
for mixed samples of Bessemer iron. Stocks are not quite so 
large as they were, owing to the very heavy exportation of pig iron 
to the Continent and America. No. 3 forge is still quoted at 49s. 
and the demand has increased during the last few days. Steel 
makers are steadily employed, especially in the rail department. 
Merchant qualities are in fair demand. Prices unchanged. 
Prices for iron ore have not altered, but the demand is firmer, 
and the stocks of ore which have been banked at the pits have been 
slightly reduced. Nine shillings to 11s. are the market quotations. 
Iron shi builders are not so well employed as could be wished ; 
the number of hands employed is considerably below what it was 
six months ago. Other industries, such as ironfounders, boiler- 
makers, engineers, are fairly supplied with work. The new works 
which are to be started at Barrow have a few contracts secured for 
steel plates, &c. When these works are in full operation, the trade 
steady at unchanged rates. ipping wellemployed. ss 
The 8.8. which was built by the Shipbuilding 
Company for the Union Steamship Company, of New Zealan d, was 
run over the measured mile on the Clyde on Saturday with very 
satisfactory results. The highest attained was 15°1 kn 
mean speed 14°6, being considerably more than the guaran’ 


speed, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Bank holiday has been more generally observed than usual this 
season by various firms who have not previously paid great atten- 
tion to it. The prevailing dulness has caused both manufacturers 
and employés to ona a change from town to country. In spite of 
the incessant rain all the forenoon, I think I never saw so many 
people of the working classes leave the town by road, taking 
their pleasure sadly under dripping umbrellas. In several cases 
work was not resumed till Wednesday. : 

The steel rail trade is anything but na gy ne to manufacturers, 
A continental railway company recently ed quotations for 
25,000 tons of steel rails. None of our local firms succeeded in 
obtaining the order, the lowest quotation being stated to be 8s. per 
ton less than the Barrow Company. It ought to be stated that the 
order is to be delivered at Liverpool, so that the difference in price 
will be fully made up by the consideration of carriage, which would 
have been quite equal to the 8s. per ton. It becomes increasing] 
evident that local houses cannot compete in such heavy goods wit 
establishments situated on the coast. Messrs. Charles Cammell 
and Co., of the Cyclops Works, Sheffield, are very busy with large 
steel forgings and castings for guns for home and foreign Govern- 
ments, as well as with steel marine cranks, straight shafts, 
connecting and piston rods, &c. They have lately started a lathe 
for turning heavy marine pieces, and the three-throw crank shaft 
for one of the largest Atlantic steamers is being made and finished 
by them. This shaft requires three ingots, one twenty-two tons, 
one thirty tons, and one forty tons, to make up the complete three- 
throw shaft, and from this some idea may be formed of the capacity 
of the lathe for finishing. There are 6000 cubic feet of masonry in 
the foundations, and the lathe will take in 13ft. diameter by 32ft. 
in length. There are four compound rests, arranged to work at 
any angle, and in all directions. The weight of material in this 
lathe is about 150 tons. The 30-ton steam hammer is well 
employed. The largest steel casting that has been made in this 
district—forty tons weight—was recently successfully made by this 


Messrs. Charles Cammell and Co., Limited, expect to have their 
rail mills at Workington in full operation by the middle of Sep- 
tember. The capacity of the new mills is put at somewhere near 
3000 tons of rails per week. At Workington the output of steel 
rails is said to be very brisk, forming a marked contrast to the 
business in the Sheffield district. The ee ironmasters 
are agitating for a revision of the rates charged by the North- 
Eastern and London and North-Western Railway Companies 
respecting the rates now charged for the importation of raw 
material into their district. It is urged by the manufacturers that 
rates remain the same as during the times of good trade, although 
on the East Coast important reductions have been made. Our 
Sheffield ironmasters and rail makers made very little out of their 
agitation with the railway companies, and they had certainly, 
from their inward position, a much stronger case than their ri 
at Workington. 

The varying character of the weather—warm and fine one day 
and wet and cold the next—is telling upon country dealers an 
factors, who buy for immediate requirements only, and there is not 
likely to be any improvement till after the harvest. The imple- 
ment makers say that so far they have had a fairly good season. 
They are now turning their attention to root and chaff-cutters, in 
which Messrs. John Crowley and Co., of this town, have produced 
several interesting novelties. Cutlery generally is only in light 
demand both on home and foreign account, table and spring-knife 
workers being occasionally given only half a week’s work. 
tools and joiners’ tools are in fair demand, though edge tool orders 
are not equally divided, one house having six months’ orders on its 
books, aa others kept no more than employed from week to week. 

It is not generally known that on the occasion of the coronation 
of the Czar at Moscow, the entire motive power for the electric 
illuminations of the Kremlin was supplied by twenty-nine of 
Hornsby’s—Grantham—steam engines, representing 292 nominal 
horse-power. Messrs. Hornsby’s engines, which are specially con- 
structed for electric lighting, have been successfully employed at 
the Imperial Palace at Gatschina, at St. Petersburg, the General 
Post-oftice, Edinburgh ; Royal Aquarium, London, 1882, and other 

laces. 

3 Mr. George Barnsley, senior partner in the firm of Messrs, 
George Barnsley and Sons, merchants and manufacturers of steel, 
files, &c., Cornish-street, is now Master-Cutler elect in succes- 
sion to Mr. A. A. Jowitt, of the Scotia Steelworks, Attercliffe. 
Mr. Barnsley’s formal installation to the ancient office will take 
place on the 6th September with the usual formalities. The 
cutler’s feast is fixed for that date. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was buta scanty attendance at the Cleveland iron market 
held at Middlesbrough on Tuesday last, and not much buying and 
selling was done. There was, however, no falling off in prices, as 
compared with the previous week. Merchants ref to take 
less than 39s. per ton for No. 3 g.m.b. for August and September 
delivery, and some of them were firm at 39s. 3d. Makers generally 

ed 39s. 6d. per ton for No. 3, but firms outside the combination 
offered various lots at 39s. 3d. per ton. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough was, on Monday last, the same as on the previous 
Monday, namely, 73,667 tons. > , 

Shipments have been so far but small this month; but it is 
expected that they will improve, as there are large orders for 
foreign account. Up to Saturday night 11,408 tons of pig iron and 
5740 tons of manufactured iron and steel had been shipped. 

Consumers are pressing hard for delivery of finished iron, but 


/ 
Pigs show a little more vigour this week. Consumers have _ 
again begun to accept deliveries, but there are still loaded trucks firm. 
waiting on the railway sidings that consignors cannot yet get per- 
mission to deliver. Prices are 7 Native hot-blast all-mine are 
is quoted 62s, Derbyshire pigs 47s. 6d. still, and Northamptons 
46s. 3d. nominal. 
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ving out few new orders. They expect 
node to be able to buy at lower rates, 
now that the price of pig iron is somewhat 
easier. ufacturers are, however, unwilling to 
make further concessions, being well off for work 


at present. Last week’s quotations still hold 
Ship plates are £6 5s. ton for small 
lots with mpt delivery, and £6 for forward 


delivery uantities. buil les 
are £5 12s. 6d. £5 15s. pom by 
£5 15s. to £6 per ton, all free on iene at works, 
less 24 per cent. discount. At Middlesbrough and 
Stockton the mills and forges will be laid idle 
next week, on account of Stockton Races. 


The Cleveland Ironmasters’ returns of the 
make and disposal of pig iron for July were 
issued on Friday last. They show that 118 fur- 
naces are at work, eighty-five of which are pro- 
ducing Cleveland’ iron, and thirty-three other 
kinds of iron. There were only 117 furnaces in 
blast in June. The make of Cleveland pig iron 
in July amounted to 155,680 tons, being an in- 
crease of 2983 tons on the previous month. The 
output of other kinds of iron, including hematite, 
spiegel, and basic pig iron, was 75,504 tons, 
an increase of 2220 tons.’ The total ine a 
iron made, of all kinds, was therefore 231,184 tons, 
or 5203 tons more than in June. The stocks in 
makers’ stores show an increase of 8162 tons. 
There is a decrease of 1930 tons in warrant stores, 
and of 11,085 tons in makers’ stocks. The net 
decrease for the month is 4853 tons. The total 
quantity of pig iron in stocks and store is 270,241 
—_ being a reduction of 61,095 tons since July, 


The North-Eastern Railway Company’s report 
for the half-year ending June 30th shows that 
the total expenditure for that time has been 
£1,673,002, whilst the gross receipts amounted 
to £53,267,967. The net receipts are thus 
£1,594,965. After providing for interest and other 
preferential charges, there is a balance of £906,418 
available for dividend on North-Eastern consols. 
The directors recommend a dividend of 7? per 
cent. per annum, which will leave a balance of 
£31,072 to be carried forward. A special meeting 
of shareholders will be held on Friday, the 10th 
inst., when resolutions will be submitted for 
authorising the creation of £2,000,000 4 per cent. 
preference stock. 

The opening of the Whitby, Redcar, and 
cre Railway has been postponed for a 
mont 

An important meeting of the Middlesbrough 
Chamber of Commerce was held on the 7th inst. 
The sub-committee appointed to draw up a 
uniform contract note for pig iron sent in their 
report, which contains the following:—‘‘ Tees 
River dues to be paid by buyers.” ‘‘In case of 
strikes or of workmen, or | 
Pp or partial stoppage of the 
works of either ee purchasers or sellers, deliveries 
of the iron hereby contracted for may be partially 
or wholly suspended—as the case may be—during 
the continuance of such interruptions; such sus- 
pensions, however, shall not in any wise invalidate 
this contract, but on the resumption of full work, 
deliveries shall be continued at the specified rate. % 
The report was adopted, and it was resolved to 
recommend ironmasters, merchants, and others 
engaged in the iron trade, to use in future the 
new form of contract note. The following resolu- 
tion was also adopted, viz.: “‘That this Council 
of the Middlesbrough Chamber of Commerce, 
recognising the great need for the erection of a 
lighthouse on the Saltscar Rock, off Redcar, 
hereby supports the application which has already 
been made by the ratepayers of Middlesbrough 4 
the Elder Brethren of the Trinity House, to the 
effect that they will recommend the erection and 
maintenance of a lighthouse on the site named.” 
It was ordered that a copy of the resolution be 
forwarded to the Board of Trade. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow warrant market has been com- 
paratively quiet in the course of the week, with 
not much speculative business. On Friday ‘last a 
good number of transactions took place up to 
47s. 8d. per ton, but the market as slightly 
weaker, and there was no further business done 
until Tuesday. The foreign demand for Scotch 
pigs is, on the whole, well maintained, and the 
shipments are fully up to ex tation. In the 
past week they amounted to 13,722 tons, as com- 
—_ with 13,579 in the corresponding week of 

t year, and ‘of the whole quantity 10,547 tons 
were sent abroad and 3175 tons coastwise. The 
stocks of pig iron in Messrs. Connal and Co.’s 
warrant stores are decreasing. 

Business was done in the warrant market on 
Friday forenoon at 47s. 7d., and in the afternoon 
at 47s. 8d. cash. There was no market on Mon- 
day, and on Tuesday a fair business took place, 
with little change in quotations. Iron market 
yesterday flat, sales 47s. 3d. to 47s. 1d. cash, 
472, 5d. to 47s. 3d. month. Market this forenoon 
quiet, business 47s. 1d. to 47s. 2d. cash, 47s. 0}d 
to 47s. 44d. month; afternoon, 47s. 1d. to 47s. 
cash, 47s. 4d. to 47s. "3d. month. 

There is a large business in makers’ iron, the 
current quotations of which are as follows :— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
57s.; No. 3, 53s.; Coltness, 61s. and 53s. 6d.; 
Langloan, 60s. and 53s. 6d.; Summerlee, 57s. 6d. 
and 51s. 3d.; Chapelhall, 57s. and 54s.; Calder, 
57s. 6d. and 50s. 6h: Carnbroe, 55s. and 49s. 3d.; 
Clyde, 50s. 9d. and “48s. 9d.; Monkland, 48s. 6d. 
and 46s. 6d.; Quarter, 47s. 6d. and 45s. 6d.; Govan, 
at Broomielaw, 48s. 91. and 46s. 9d.; Shotts, ag at 
Leith, 59s, 6d. and 54s. 6d ; Carron, at Grange- | o 
mouth, 48s. 6d. (specially sele cted, 54s. 6d.) and 
47s.; Kinneil, at Bo’ness, 493. 6d. and 48s.; Glep- 
garnock, at Ardrossan, 55s. 3d. and 48s. ; ; Eglinton, 
48s. 9d. and 46s.; Dalmellington, 493. 6d. and 


The different branches of the manufactured iron 
trades continue to be well employed. 
In coals there is much activity, and coalmasters 
and merchants in the Lanarkshire district are 
aoe that they will be able soon to obtain the 
full advance of 1s. per ton on all qualities. A 
large proportion of this advance has already been 
got for f.o.b. coals, and the chief obstacle to the 
rise in domestic coals is that one or two firms are 
keeping aloof, and seem fully determined to sell 
at the old rates, There isa very extensive inquiry 


for coals for shipment at the western ports. The 
f.o.b. prices at Glasgow are, for main, 7s. 3d. to 
7s. 9d.; ell, 8s. to 8s. 6d.; splint, 8s. to 8s. 6d.; 
steam, "gs. 6d. to 9s. 6d. At Glasgow the ship- 
ments for the past_week were very heavy, and 
large orders are now in course of execution. In 
Fife the fi has, if anything, been a ~—_ 
ag wipe but prices continue firm, at from 7s. 9d 
8s. and 8s. 6d. for shipping ualities. There is 

a good demand in this district for gas coal, but for 
housekold sorts there isless inquiry. At Leith the 
ed of coal have been than of late, 

while a good business has been done at —— 
mouth and Bo'ness. 

The coalmasters of the Slamannan district, at a 
meeting held in Glasgow, have — to raise 
prices 6d. per ton at once. 


As it was natural to , the upward move- 


ment in the value of has directed attention 
to the wages question, and in several localities the 
miners are besti themselves in the hope that 


they may be able to improve their position. The 


colliers of the Motherwell district held a jargely 
attended meeting a few days ago, at which Mr. 
John Donnelly presided. . Robert Steel ad- 


dressed the meeting, pointing out that the volume 
of trade had at no time been so tas at pre- 
sent, and it was unanimously resolved, “‘ (1) 
considering the present price of coal and the 
advancing state of the market, we are fully enti- 
tled to an advance of wages, and that we use all 
lawful means to obtain it ; (2) that we solicit all 
the mining districts of Scotland to agitate and co- 
operate in the movement ; and (3) that we invite 
delegates from the Hamilton district to meet us 
at a conference to consider what further steps 
—_ be taken in the movement.” 

e Secretary of the Fife and Clackmannan 
Mines Association has addressed a letter to Mr. 
Connell, the employers’ agent, soliciting, on behalf 
of =~ men of these counties, an advance of 
per day. 

Messrs. Russell and Co., of Greenock and Port- 
G w, have obtained an order to build ten steel 
paddle steamers for the East India river and 
ee They are each to be 270ft. in 
en, 

The shipping trade of the Clyde, as disclosed in 
the Custom-house returns for the past month, are 
quite satisfactory. The export of gunpowder was 
40,000 lb., valued at £770; but there was besides 
£5530 worth of dynamite and other explosives 
despatched in the course of the four weeks. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


_ JUDGING from dividends at some of the prin- 
railways and industries lately, the condition 
things in Wales may be regarded as satisfac- 
im The Rhymney Railway Company will 
announce shortly a dividend of 10 per cent., the 
Taff Vale 10 =i cent., and 8 per cent. bonus, and 
the Merthyr Wire Works 10 per cent. 

Mr. George Fisher is ex: to take the post 
of resident director on the Taff Vale Railway, 
vacant by the death of Mr. Bushell, and Mr. 
Hurman will take his position, retaining the 
designation of traffic superintendent. 

The Taff Vale Railway, once regarded as 
narrow in its liberality, has of late years attained 
quite a different reputation. The publicinterests 
have been well considered, large concessions made 
to freighters, and this week its extensive and 
newly erected engine shed—400ft. in length, and 
capable of holding 20,000 people—has been placed 
freely at the services of the National Eisteddfod. 

The holding of this neler institution has 
somewhat affected trade this week, the colliers 
from the Rhondda Valley flocking thither in con- 
siderable numbers. Trade, however, is good, and 
both colliers and coalowners can afford a little 
indulgence. Over 200,000 tons of coal left the 
Welsh ports last week, of which Cardiff sent 
149,000 tons. The activity in Cardiff has been 
very great, and some fine vessels have come into 

rt, one of which—over 4000 tons burden—is 

ing exhibited to the Cardiff public. 

= rt, Swansea, and some of the smaller 

ve also exhibited increased activity of 

9 and this gives a good momentum to the 
various new movements that are being floated. 
Dock extensions or improvements at Swansea, 
Neath, and Newport are on the cards, and 
“‘ Barry” is only said to be adjourned. Vigorous 
we tion at the earliest wants date is pro- 


Mr. Edmonds, of the Bute Docks, was the success- 
ful eae for a prize this week at the National 
Eisteddfod, on “‘The History of the Rise and 
Progress of the Steam Coal Trade,” and Mr. 
Williams, the “‘ father of the Welsh press,” for an 
essay on ‘‘ The Coal Resources of South Wales.” 

The iron and cognate trades are moderately 
active ; prices rule somewhat more firmly than 
they did, but there is not the buoyancy in trade 
which I should like to see. Compared with the 
coal trade the sister industry is flat. I am glad to 
hear within the last day or two of a few more 
enquiries. Tasmania is putting in an order, and 
Canada getting more anxious about deliveries. 

The price of steam coal is looking up 
decidedly, seconds and small about the same. 
House coal has not moved much of late. We 
must wait another month for the autumnal spurt 
to be made. 

The foreign iron ore trade is dull. bes lies of 
Welsh ore well q , and 
cinders are in demand. 

Pitwood has become somewhat scarce of late, 
and prices are looking up. 

The colliers of Mountain Ash, always a hotbed 

disaffection, have agreed to the arrangement 

= A sketched out by Mr. W. T. Lewis with 

regard to the “Doctor and the troubled 

spirit is now finally lai The colliers settled this 

at ee large meeting on Saturday, and when 

retiring passed a vote of thanks to those who had 
Seong about so satisfactory a state of things. 

The notice of the ship canal in THz ENGINEER 
of last week for connecting Cardiff with Devon- 
shire and London has attracted a good deal of 
attention, and it is felt in circles of influence that 
the scheme is is worthy of close attention. If the 
extra capital of Cardiff, which some appear 
desirous of flinging away on visionary schemes, 
could be cnlietel — this, great results might be 
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THE PATENT JOURNAL. 
Condensed from the Journal ef the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Bales Department, for Patent 
have caused much unnecessary — and annoyance, 
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3729. DaiLuine Macuixzs, A. Shedlock, New York. 

8730. Oprainina Martrers, R. Holliday, 
Huddersfield, and W. R. Hodgkinson, don. 

8731. Locks or Dams, W. P. Thompson.—{J/. Du Bois, 
Pennsylvania, U.S. 

$732. Carponisine Woop, &., W. P. Thompson.—(J. 
A, Mathieu, Detroit, U.8.) 

3738, Matrices Macuine, M. H. Dement, 

$784. SrereotyPine Apparatus, M. H. Dement, 

Ts, &c., W. Lake. —(4. C. Couch, Boston.) 

8737. UmBRELLas, &c., E. G 

8738. BaRBeD FRNCING, W. C. Johnson and 8. E. 
Phillips, London. 

8739. Pencit Caszs, &c., F. Haeffner.—(B. Mahila, 
Narnberg, Germany.) 

8740. Warer-cLosets, T. W. Helliwell, Brighouse. 

8741. Stays, W. H. Symington, Market Harborough. 

$742. RecENERATIVE Gas-LIGHTING APPaRaTUs, A. 8. 

Bower, 8t. and T, 

3743. Looms, W ton and KE. Knowles, Gomersal, 


lerley.—(&. Rosskam, Germany.) 
8745. ComBINED Por, &c., H. de M. Wellborne, 
London. 
8746. Tospacco-Pipss, &c., H. de M. Wellborne, London. 
3747. Nur-Lock, W. R. Lake.—{ W. J. M'‘Tighe, 
Booxs, A. Brehmer, Leipzig, an’ 
wn, Glasgow. 
Reveasinc Harnessep CaTTLe from VEHICLES, 
W. Corbould, Peckham. 
8750. Dottyine CLorues, &c., J. Sample, Newcastle- 


&c., J. Hickisson and W. London. 
752. or CUTTING Grass, &c., J. H. John- 


son. ‘osia, Florence.) 
$758. Toots, J. Jefferies, Luddesdown, and C. Thom- 
son, Peckham. 


8754. VenTiLaTinc Apparatus, C. M. Tate, London. 

$755. + ma J. and T. Webb, Coventry. 

3756. Boots, E. Edwards.—(?. D. Fréch- 
ingle, Paris.) 

8757. Mowine E. Pratt, Uxbridge. 

3758. Coatine with GeLatinovus Compounns the Draw- 
Roiiers, &c, of Spinwino Macuinery, E. 
Edwards.—(J. Appelt, Reichenderg.) 

lst August, 1883. 

$759. Taaw ine Suarts, J. Faulkner, Gorleston. 

8760. Automatic Fiusninc, &c, Tank, F. J. Austin, 
London. 

3761. Stamm Paps, T. Griffith, Ivy Lea. 

8762. Gow Carriaces, &c., D. Walker and W. 8. Simp- 
son, London. 

3763. Evecrric CLocks, M. Herotizky, 

8764. Street Cieaners, B. J. B. Milis.—(4. J. Rey- 

, Chicago, U.8.) 

3765. Suprortine Trousers, J. H. Topham, Deansgate. 

8766. Dampise, &c., Stamps, J. H. To 

3767. SHEAR-LEGs, and E. Gl 

3768, InvaLip Coucugs, &c., W. 

3769. Preparine Inrants’ Foop, N. Davies, Sherborne. 

3770. Gates, R. Allen, Tettenhall. 

8771. Exvevops, &c., J.C. Mewburn.—(4. 
7. Howard, Brookl; 

8772. Corrie Merta.s, W. W. Hulse, Manchester. 

3773. GLass TABLETS, J. Forrest, sen., Glasgow. 

3774. Avromatic Stopper for Borriss, &c., W. Sam- 
son, Dundee. 

8775. Constructine Roors, T. W. Webber, Ireland. 


2nd August, 1883, 

3776. Grinpune, &., Metaus, R. Wallwork, Manchester. 

8777. Propucine SuLPHoRET of Antimony, A. 
G. Brookes.—(7. Sanders, Haverhill, U.8.) 

3778. Gones or U. Bolton, Birmingham. 

3779. REGULATING CARBONS, &ec., of ELEctric Lamps, 
E. G. Brewer.—(La Société Anonyme des Ateliers de 
Construction Mécaniques et d’ Appareils Blectriques, 


Paris.) 

3780. Horsesnors, R. Wood, Manchester. 

8781. Razors and Sueatus, Clarke, Sheffield. 

8782. TeLePpuone TRA: TTERS, T. Morriss, London. 

3783. Horstixe Apparatus, J. P. Bayly, London. 

8784. Rattway Locomotive Exnaust APPARaTus, J. 
Armstrong, New Swindon. 

8785. Serrine and Distrisotine Typz, W. R. Lake.— 
(P. y Allizu, Madrid.) 

8786. E. Ludlow, 

8787. PLarTine L. J. 
and H. Ba 

3788. CHIMNEY 


ham. 
, Birkenhead, 
or Oowis, A. J. Boult.—(J. Wist- 
E. Edwards._(B. and J. 
, Angleur, Belgium. 


3790. AUTOMATIC paaren, B. Price, Portrush. 
8791. Draect-actinc Encrnes, Clark.— 
(B. @. Shortt, Carthage, 0.8.) 


8rd August, 1883. 
Eao Decapirator, A. C. Henderson.—(L. Olivier, 


8798. Cream, W. Horner, , Cuddington. 
3794. APPLYING PRINTED Desians to Stronewarg, &c., 


J. Miller, Glasgow. 
8795. LiFEBOATS, G. Skelton, Millwall. 
3796. EmBRorpERING Frames, W. Brabner, 
8797. Screw Nots, J. Heap, ‘ashton- -under-Lyne, 
8798. T. T. Croo! 
8799. WrIGHING Apparatus, H. J. Haddan.—(C. Mun- 


8801. TwisteD Yarns or Tareaps, C. D. Abel.—(P. 


France.) 
Weaving, P. Burns, Gillis, 
and R. G. M‘Crum, Milford. 
8808. Pacxrne Cases, W. R. Lake.—(J. H. Livermore 
and C. L. H. de a ee Paris.) 


8804. Furnaces, &c., W. J. W: Deptford. 

8805. Ovens, J. B. Petter, Yeovil. 

8806. from ENGRAVED PLA’ J. H. John- 
son.—(H. F. Marcilly and Uteschneider £ Co., 


8807. Rartway Passencer Cargisaczs, T. 
(WV. H. Holmes, Chicago, U.8.) 

8808. Winpine Yarns or TaReaps, W. Clark.—(La 
Société Ryo, Freres, Roubaiz, Prance. 

8809. RIVETTING W. Clark.—(D. M. Red- 
mond, Philadelphia, U.8&) 

4th August, 1883. 
3810. &c., Liqurps, B. Glasgow. 
8811. Ramway Cuatrs, 8. Nes M 


$812. Fo_pine or Com, 
8813. CrutcHes, &c., H. J. idan.—(@. N. Thurz, 


Vienna.) 
8814. Detacuine Gear for Surps’ Boats, &c., W. Mills, 
High Southwick. 


8815. Supports for Wings, J. C. Mewburn 
—(0. N. André 
8816, Pores for Lawn TEwnis Nets, 8. C. Davidson, 


8817. Grinpine Merauic Tuses, &c., C. Harvey, jun., 

Yardely, an . Paddock, 

8818. Pen M. Lowe, Birmingham. 

8819. UmBRELLAS, &c. ie mdon. 

$820. TREATING Liquors for ‘AINING HYDROCHLORIC 
L. Mond, Northwich. 

3821, Gas GENERATING Bond Northwich. 

8822. ImrraTine Srarnep, &c., Giass,G. ydill, London. 

RING MATTRESSES, 

8824. Treatina Vat WASTE for OBTAINING 
&c., H. Kenyon, Altrincham. 

8825.  VELOCIPEDES, H. J. Lawson, Coventry. 

Brewers’ Yeast, J. 8. Lord, Newark- 

3827, ELgcrric Laure, W. R. Lake.—(La Société F. 
Girard et Cie., 

8828. Macuines, W. R. Lake. —(K. Dus- 


chanek, Freiburg, Germany ) 
8829. TANNING, Clark. dalla Zonea, Venice.) 
6th August, 1883. 


8830. Hoists for Raisine and T. 


Brown, Walkden, and W. Brown, Little Hulton. 


Taventions Protected for Six Months on 
Deposit of Complete Specifications, 
3690. ALconois, H. A. London.—Com. 
from A. Ralu, Ermont.—28th Jul; 
3704. for ROLLERS and R.8. Piercy, 
kburn.—28th July, 1883. 


8705. Racks for Wuiskey, &c., E. 
Liv. —A communication from C. ©. M. Johnson 
Lexington, U.S.—28th July, 1883. 

8718. Rapiatine Axes, 8. Zachariasen, Christiania, 


—30th July, 1883. 
8728. Burnexs, J. 8. Muir, London.—3lst July, 1883. 
$783. Type Matrices Macuine, M. H. Dement, London. 
—8ist July, 1883. 
8784. Apparatus, M. H. Dement, Lon- 
Sur-Lock, W. R. 


J. M'Tighe, Pi burg, 1883, 
‘Tighe, Pitts —Sist July, 

$748. Binpinc Books Brehmer, , Leipzig, and G, 
Brown, Glasgow. —Slst July, 1883.” 


hich the 8 Duty of £5 
Patents on whieh Ay ty 0 


opkinson, Hudders - ugust, 1 

$258. Topss, &c., for Steam J. A. and 
J. Hopkinson Huddersfield.—9th August, 1 

$877. Sueets of Inpia-RUBBER, D. Gaussen, 
—19th August, 

8478. aig &c., N. K. Husberg, Stockholm.—27th 

t, 1880. 
“Articuxs of Sree. and Iron, H. Spring- 
n, Prussia.—9th August, 1880 

3182. Gas Motor Enaings, F. W. Turner, 8t. Albans. 
—8rd August, 1880. 

$185. Epoinc Grass Macuinery, P. Adie, London.— 
4th August, 1880. 

2240. W. Pitt, Tarrington.—7th 
August, 1880. 

8215. yt &c., W. Goode, Nottingham.— 6th 
August, 1880. 

8327. WaTerR Heaters and Ponirizrs, W. L. Wise, 
London.—17th August, 1880. 

3338. Carniaces, J. Wetter, London.—17th 


August, 1 
= STEAM , D. Joy, Anerley.—20th August, 


Puniryixa, &c., Apparatus, W. Lyon, London. 
—8rd August, 1880. 
Treaiine Copper, J. H. Johnson, London.—3rd 
August, 1880. 
$189. ScREW for NavicaBLy VessEts, J. 


Robertson, Govan.—4ih A 880. 
A. M. Clark, 


8212. Sream GENERATORS 
London.—5th August, 1880. 
$186. Tiz and Core Merat, T. Hyatt, London.—4th 


August, 1880. 
$221. Liguip Composition for — xo, &c., W. 
aworth, Burnley.—6th Auqust, 


$224. Stop-watcues, L. A. Groth, —6th August, 
886. 


1 
255. Recoverinc Bicarsonate of Ammonia from 
Liquors Propucep in the Manuracture of Sopa, J. 
Imray, London.—9th 1880. 
$263. of P. Thompson, London. 
—10; . 
3200. TreaTino and other Cerga.s, W. B. Dell, 
London.—12th 1880. 
$323. Money Titis, H. E. Sambrook, London.—l6th 
August, 1880. 


ich the 8 Duty of £100 
Patents on which amp 


rier, G —4 

$125. Treatino Town Reruse, A. Wilmslow.— 
5th August, 1876. 

$093. Fisa-sornts, &c., A. M. Clark, London, 
—2nd August, 1876. 

3200. Weavine Apparatus, H. Ainley, Kirkheaton.— 
14th August, 1876. 


Notices of Intention to Proceed with 
Applications. 


(Last day for filing opposition, 24th August, 1883.) 

1401. Tor Norcues for Denes W. Milner, Car- 
brook.—16th March, 1883, 

1568. Sappizs for Bicyciss, &c., J. B. Brooks, Bir- 
mingham.—28th March, 1883. 

1575. ELecTRo-MAGNETIC TELEGRAPH APPA- 
Ratus, W. 
tion from H. V. Hoevenbergh. —28th March, 1883. 

1576. Paintine TELEGRAPH, W. P. 
Thompson, Liverpool.—A communication from H. 


V. Hoeven h.—28th March, 
—A unication from J. D, Darling.— 
28th 
1584. of F. J. O'Farrell, 
Dublin.—29th March, 


1585. Heatina Apparatus, W. P. Thompson, Liver- 


.—Com. from C. Launa; 4, 1883. 
"Leighton, 


Courtine, &., CaRRiaGEs, J. 
h.—29th March, 1883. 
1591. Parzr A. Godfrey, New 
a Sroves, L. C. Besant, Greenock.—29th March, 
1597. Yas See, W. J. Smith, Inverness, N.B.— 
29th Mar 
= SMOKE-PREVENTING A. F. Andresen, 
Hampstead.—29th March, 1 
1606. Scarzs, C. 


cation from EB. Ubrig.—: 
1619. PuppLINe J. 
from P. Dujardin a4 


Mar 

1630. Gnounp CoLour, F. Frankfort-on-the- 

—A communication from O. Fischer.—31st 

March, 1883. 

1631. TRACTION Enores, W. Wilkinson, Wigan.—381st 
March, 

1636, OSCILLATING APPARA A. J. Boult, London.— 
A communication from P, warz and P. Treutler. 
--3lst March, 1888. 


1638. Corkrna Borries, J. J. H. Schultz, Hamburg.— 
March, 1888. 
Tei Wing, L. New York.—Com. 


1648, Lacks for MACHINE Baxts, Paton, Johnstone. 
—2nd April, 1883, 


iving the number of the page of THE ENGINEER at 
the they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by ing at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 
Applications for Letters Patent. 
*,* When have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics. 
$727. Packina, &c., ABRasive Piatss, A. G. Brookes. 
‘ 
ner, Al 
8789. W. 


Ava. 10, 1883. 
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1655, TURBINES, F. Hamburg.—Com. from 
G. de Laval.—2nd April, 1 

1662. Fotpixe E. "smith, West Dulwich.—8rd 


17 of Beaninas, R, Balderston, Paisley. 
1716. PROPELLING , Halifax. 
rom R. and ¥, 


—A comm 
write Fours, W Walker and A. Binns, Hali- 
. BPINNING FL . 
fax.—b5th A 1883, 
M. Parsons, Blackheath.—6th 
1748. Apparatus, W. R. 


sige, 
E. Shepard.— 6th April 


1760. ELECTRIC J. and H. B. 
Bourne, London.—7th April, 1 

1807. ENSILAGE, T. Potter, Aisbetord. —10th April, 1883. 

= Wine R. Dunlop, Cardiff.—10th th ‘April, 


&c., for Prorecrina A. G. 
(Speight, t, Hoxton.—17th April, 1888. 
ue LiDE VaLves, J, F, Johnstone, Belvedere.—18th 


1883. 
Sueer Iron, J. Tinn, Bristol —18th 
wie W. Mather, Manchester.— 
19th April, 1 
1995. H. A. Gadsden, London. 


from E. Foote.—19th April, 1883. 
Power, O. Trossin, London.—9th May, 


2585. ARTIFICIAL om F. H. F. Engel, —A 
communication from E, Murjahn.—2lst May, 1883. 

Rerinep J. Allen, Stepney.—2nd June, 

2805. Pencit-pornt Prorscro: F. Byron, Chester- 

field.—6th June, 1888. 

3028. Szwine Macuivery, A. G. Brookes, London.— 
Com. from R. Whitehill.—19th June, 1883. 

8029. G. Brookes, London. 
—Com, from R. Whitehill.—19th June, 1888. 

3079. Gas Motor some F. W. Crossley, Manchester. 
—2lst June, 1883. 

3084. Propucts of Compustion, J. H. Darby, Brymbo. 
—2lst June, 1883. 

G. Forbes, London. 

8133. Courtame Hoszs, J. C. Hudson, London.—28rd 


June, 1 
MeTALuic Tones, R. Heeley, Shirley.—27th June, 


8253. Wrixoina, &., Fasrics, J. ‘on, J. 
and R. W. Kenyon, i June, 1883. 

8274. CLasps for Corsets, H. Honor Oak.— 
July, 1883. 

Macurnery, J. Farran, Manchester.— 

3310. Crmcutan Saws, A. W. McMurdo, Scotby.—4th 
July, 1883. 


3326. Garment Cattep “ Drawers,” G. Macaulay- 
Cruikshank, Glasgow.—A unication from W. 
Benger Sons. —5th July, 1883. 

48 Motors, H. Holden, Manchester-—5th July, 


1788. ORDNANCE," 
A 883. 


uir, Bist July, 1883. 

8733. TYPE-MATRICE Macuineg, M. H. Dement, London. 
—B8lst July, 1883. 

8734. Apparatus, M. H. Dement, Lon- 
don.—81st July, 1883. 


(Last day for fling opposition, 28th August, 1888.) 


1647. Sarery Pivos, C. V. Boys, Wing, and H. H. 
Cun; e, London.—2nd April, 1 

1651. ConcenTRaTING SULPHURIC ACID, P. Thomp- 
son, Liv A communication from W. West.— 


2nd April, 1883, 
1652. ga Sarery Lamps, T. Coad, London.—2nd 


1667, Buses, J. Wright, London.—8rd A ~ 
1658. TREATING CemENT, J. Wright, Lon on, — 8rd 


160e'T aaa for U. &c., M. H. Harris, Lon- 

ASSELS for UMBRELLAS L 

don.—8rd April, 1883. 

1665. TYPOGRAPHIC Cc. H. 
Davids, New York.—3rd April, 1883. 

1668. TRAMWAYS, &c., R. G. Fairlie, London.—3rd 


A 
&e., Hats, M. Haslam, Stockport.—3rd 


Paoreorive Coverinos for Borrizs, F. Hi 
Sheffield.—8rd April, 1883. 


, 1883. 
Clarke, J. W. 
Graham, and | J. April, 1883. 


—5th A 
1719. Parer M. Bauer, Paris.—A commu- 
nication from A. Lotz.—5th 4 1883. 
=, F. Armstrong, Beckenham. 
1781. W. H. Williams, Birming- 
1741, Fry-waeeis, &c., W. Hargreaves and R. Har- 
wood, Bolton.—6th Apri, 1888. 
PHosPHatic METALLIC Scoria, G. Sutton.— 
A communication from G. Rocour.—6th April, 1883. 
1746. A. L. Bricknell, Brixton.—6th 


A 
1747, A. L. Bricknell, Brixton.—6th 


April, 1883. 
be Execrropss, F, E. Elmore, London.—Tth April, 


1755. Furwiture Venicies, J. W. and H. J. Davey, 
Bristol.—7th April, 1883, 
1779. Apparatus, J. Imray, 
communication from F. B —th April, 1 
1789. Gatvanic Batrerigs, G. B, de Overbec! 
from Doctor F, Hornung. 


from M. and P. 


Hochreutiner and A. et April, 1 
1852. Saag, &c., H. J. Haddan, 
fi 


Com. from F, A. April 1883. 
1068, Guu 4. Duncan, Manchester. 
2010. Corrine Fopprr, J. H. Johnson, London.—Com. 
from A. Albaret.—20th 


April, 1883. 
2035. Concentratina SutpHuric Acip, 8. B. Bowen, 
Armstrong, Ni 
ORKING BRAKES, ew 
Swindon.— 23rd April, 1883." 
2109. Corton, &c., J. and T. 
‘ker, Manchester. —26th April, 1 
2883. 8. Lowe and J. W. Lamb, 


Nottingham.—10th May, 

2395. Contract Boxes, ar Ayrton and J. Perry, 

London.—11th May, 1883. 

2521. Coan, &c., A. Leweley, London.—A 
communication from Ludlow.—3lst May, 1883, 

Cast T. Sheehan, London.—8th 

June, 

8094, Fricrion Gearino, W. E. Ayrton and J. Pe 
London. —21st June, 1888. 

Fasrics, D. Marcon, Paris.—27\h June, 

3208, Fustians, &c., J. Sellars, Manchester. 
—2nd July, 1883. 

W. Foulis, Glasgow.—8rd July, 

A. L, H, Holmes, India.—4th July, 

8842, Ferrocyanipes, Dr. H. Kunheim, Saati, and H. 
gZimmermann, Wesseling.—5th July, 1 

$350, Treatine Tin Dross, T. Lloyd, ‘Aberdylais, —6th 


$359. CarBuRETTING Gas, &c., J. Thomas, London.— 
6th July, 1883, 

$400. Orxine, &c., Hemp, A. V. Newton, London.—A 
communica from J. Good.—10th July, 1888. 

$419. Carpets, T. Tempest-Radford, erminster. 


—l1th July, 1883. 
$462. Ovi is Pickine, Ww. BR. 
ndon.—A communication and A. 


Cc. —13th 1883. 
9486, VaLves, J. 


A. W. L. London. —A 
from Messrs. Wilmot Hobbs and Co, 
NG Boots, &c.. § 
rom J. R. Scott.—19th July 1 
8705. Racks for Spirits, E. 
from 0. M. Johnson.—28th July, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
8rd August, 1883.) 
Wire, W. Halkyard, Providence, U.8.— 


1888. 
616. Caxpias, J. B. Goodwin, London.—5th 


ry, 1883. 

619. Huxozs for Doors, G. W. von Nawrocki, Berlin.— 
bth ry, 1883. 

688, Gas Moror Enatnes, C. W. King, Manchester, and 
A. Cliff, Forest Gate.—6th February, _ 

650. Driiis for Sowine Turnip, &&., P. Pierce, Wex- 

1SING, EIGHTS, war’ 

—6bth Fi 1883. 

654. PREvENTING Exposions, T. C. and J. C. 
Hai ves, Leeds.—6th February, 1883. 

655. —— for WEARING APPAREL, &e., W. M. and 
J. C. Newey, Birmingham.—6th F 

661. DyNAMO-ELECTRIC — J. Munro, West 
Croydon.—6th 

662. Wirth, Frankfort-on-the- 

ry, 1 

674. PREPARING Casetaas, D. P. G. Matthews, New- 
port.—7th February, 1883. 

684. Sewerace Apparatus, J. G. Stidder, London.— 
Tth February, 1883. 

— &., J. J. Turner, Kington.—7th 

691. and J. Robertshaw, 
Allerton.—8th February, 1 

February, 1 

W. R. Lake, London.—9th February, 

733. for Raitway R. R. Gubbins, 
New Cross.—9th 

734. Skins, H. Beck, London.—9th 
February, 1883. 

735. aan Woot, W. H. Beck, London.—9th Febru- 
ary, 

Pourts for Tramways, H. Scott, Liverpool.—l0th 


774, SPINNING, &c., Cortox, W. and C. G. Bracewell 
and A. Pilkington, Barnoldswick.—12th February, 


776, SEL¥-ACTING Excavators, T. Whitaker, Horsforth. 
—12th February, 1883. 
Srzamer, C. F. Bower, London.—l3t 
Iron, J. Evans, Gaythorne, and 8. 
—18th February, 
188 BRAKES, A. M. Clark, London.—13th 
February, 1883. 
700, Box fi Inows, J. Gautherin, Paris.—13th February, 
803. Wauts for W. Mullett, Brierley Hill. 


—l4th Fi 
CorFEE Cours, C. D. Abel, London.—15th February, 


February, 1 
956. CoLoURING E. G. Brewer, London.—21st 


February, 1883. 
1036. Carrripass, T. Nordenfelt, London.—26th Febru- 


ary, 1883. 

1172. Securtna Excenrrics on Crank Suarts, F, Holt, 
Derby.—5th March, 1883. 

W. R. Lake, London.—6th March, 


1431. BreecH-LoapInc REPEATING FIRE-aARMS, B. 
Burton, London.—15th March, 1883. 

1482. MeasuRiNG, &c., APPARATUS, A. C. Campbell, 
Blythswood, and W. T. Goolden, London. — 21st 
March, 1883. 

1818. CarriaGE WHEELS, B. J. B. Mills, London.—l0th 


April, 1883. 
2184, Martrer, H. O. Miller, Moscow.—30th 


April, 1883. 

2190. Dritiine, &c., APPARATUS, R. K. Jones, Birken- 
head.—1lst May, 1883. 

2520. CouPLine, &c., Apparatus, W. Vaux, Bradford. 


Bu M. H. and T. L. Hargreav 
aUNDRY an e8, 
argreaves, Isle of Wight.—2lst 


Hull, and J 


May, 1883. 
2552. Sizinc Macuines, J. Dugdale, Blackburn.—22nd 
May, 1883. 
W. Atwater, Orange, U.S.—24th 
2616. “Soment, W. R. Lake, London.—25th May, 1883. 
2706. Gas CaLornic Motive Enoings, E. an Crowe, 


Manchester, and H. Crowe, Middiesbrough.—Sist 
May, 1883, 
(List of Letters Patent which passed the Great Seal on the 


Tth August, 1883.) 
Bettina, H. J. Haddan, London.—l5th January, 


712. &c., G. Ermen, Holcombe.—9th Febru- 
ary, 

714. Hovsgs, 8. Deards, Harlow.—9th Febru- 
ary, 1883. 

716. ne Sopa, L. Mond, Northwich.—9th 


February, 1 

718. CrysTALLisEp Sucar, G. W. von Nawrocki, Berlin, 
—9th February, 1883. 

Bars, &c., F. Livet, London.—9th Febru- 


730. o'Gas F FURNACES, J. H. Selwyn and R. Walker, Lon- 
don.—9th February, 1883. 
&., T. Suffield, London.—10th 
Ware Picment, T. Griffiths, Oxton.—10th Febru- 


1883. 
766. Boxe Consumer, A. Perkins, London.—l2th 
February, 1883. 


768. L. W. Broadwell, 
178. ‘London.—18th February, 1888. 
RUSHES, C. Jac! = 
798. Latones, &c., W. Shorland, Barton-on-Irwell. 
—l4th February, 1883. 
840. Leap, &., Brenpinc Apparatus, T. Drake, 
Dry Puates or Fitms Berorz, &c., 
uel onken 
Pires, H. Tugby, Woodville. — 
872. &c., Hines and Skis, A. M. Clark, 
London.—16th February, 
one Tips, J. Foster, Kettering.—17th 
899. Toure: Contacr for Exvecrric Firtines, 
Ww. London.—19th Februa: 
Dunbar, brookdale.—19th 


February, 1888. 
917. Dame Loar-cutrer, D. M. Ford, Bristol.—20th 
Pen H. J. Allison, London, 
. Printinc Terecrarns, H. J. 
20th February, 1883. 


905. FIRE-GRATES, L 


943. Dryme &c., Supsrances, W. R. Lake, 
London. — | 1883. 

948. Szwina Macuings, Jones, Guide Bridge, and 
H. Gamwell, Liverpool. —21st February, 1883. 

1049. Propucine FicuRED DEsions on TexTILE Fasrics, 
C. D, Abel, London.—-27th 


1060. Gas Motor, F. von Martini, Frauenfeld.—27th 
February, 1883. 


1071. MacHINes = W. R. Lake, 
London.—27th February, 1 

1077. Sunstirure for Exonire, W. Smith, London. 

—27th 1883. 
1179. Rotter Mitts, H. Simon, Manchester.—5th 

Macurnes, C. Lever, Bowden, 

Macuines, J. Range, Nottingham,—' 

1215. &c., Macaulay- 
Crui! Glasgow.—7th March, 1 

1238. Barsep Fencisc Wire, W. Lake, London.— 
7th March, 1888. 

1428. REFRIGERATING or CooLINc Ain, G. H. Lloyd, 
Birmingham.—17th March, 1883. 

2469. SeraRatina and UriLisixa J. Lane, 
Elland, and D. Steuart, Manchester.—17th May, 1883. 

2484. JACQUARDS and Doszizs, W. Davenport and W. 

ley, Failsworth.—18th May, 1883. 

2579. Execrric Licurine, W. Stroudley, Brighton, and 

E. J. Houghton, Peckham.—23: ay, 
2908. Parntine and Empossinec Presses, M. Gally, New 

U.8.—11th June, 1833. 


8035. GeaR-cuTTinc H. J. Allison, London. 
—19th June, 1883. 


List of Specifications published Guring the 
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will be forwarded by 
Paten‘ ce on receipt amoun' price 
postage. ls. must be remitted 


ble at the 
eader Lac her Majesty's 


-lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves y for Tus Encuveer at the 
Her Commissioners of Patents, 
5233. Baruinc anp VAPORISING APPARATUS FOR 


Mepicat Pourposss, &., F. J. 
Trent, executor of W. Morgan-Brown, 

November, 1882. ly) communication from W. Rosen- 
Jjield, New York.) 8d. 

The apparatus is capacitated to administer a steam 
or vapour bath as well as a shower bath, and also bd 
—— generated may be tinctured or medicated so 

used not only for medical bathing, but ‘i 
fehelation or for disinfecting purposes. 


5248. Horszsnozs, F. J. Drewry, Burton-on-Trent 


, Burton-on- 


This relates to the pro- 

vided around their Sede with a dovetail groove 

itted to fasten as well as to change conveniently 
calkins, toes, and elastic joggles or bearers. 

5429. Srorace anp TREATMENT oF Grain, &c., K. J. 
Dance, Chadwick-road, Kent.—14th November, 1882. 
6d. 

This relates to the process of treating wheat grain, 
so that it can be stored without being liable to fer- 
mentation, decomposition, or corruption. 


5671, Ostarxinc CoLouninc Matrsrs, C. D. Ekman, 
London. — N 1882. 4d. 


th 
This relates to the method of treating wood, plants, 
or ph wey of plants containing colouring matter, by sub- 
j ig them under steam pressure in a closed boiler 
to the action of solutions containing sulphurous acid 
and a base or alkali. 


5'780. Mernops oF AND APPARATUS FOR SURVEYING, 

ING, AND Piotrine Lanp, A. J. Boult, Lon- 

don.—lst December, 1882.—(A communication from 
Dr. L. Cerebotani, Germany.) 8d. 

This relates to a process whereby, by means of simple 
instruments, distances can be determined and curves 
laid off in an elementary trigonometric manner, with- 
peo the calculation-of angles and without the use of a 

jus. 


5'766. TREATMENT OF MATERIALS USED IN PURIFYING 
Coat Gas FOR THE Recovery or Pro- 
DUCTS THEREFROM, J. Leeds.—4th December, 
1882.—(Not proceeded with.) 

This relates partly to the Leaitanal extracting a 
sulpho-acid liquor. 

5'769. EL Eecrro-MAGNETS AND ELECTRO-DYNAMO Ma- 
cuinss, EB. G. Brewer, London,—4th December, 1882. 
—(A communication from A. L. Bonnejils, Paris.)— 
(Not eded with.) 2d. 

This refers to the construction and employment of 
electro-magnets of a spherical or eroidal form, ‘‘a 
magnetic sphere,” and in the application of these 

etic spheres or spheroids to the construction of 
ord: induction machines, combining them with 

other im of known electro-magnets, either as a 

or ble sphere ordinary 


or as a hollow 
other kinds of bobbins placed inside the aio, or as 
a hollow ere exciting another magnetic 
sphere. 


5'785. Process ror Prerarine FROM 
BLADDERS OF = &c., L. A. Groth, London. 
—5th December, 188 communication from x 
Jo: Sweden.)—(Not proceeded 
This relates to the chemical treatment of the 
bladders. 


5704. APPARATUS FOR Fitiine Sacks, H. J. Haddan, 
— 5th Di 1882.—(A communication 
L. and B. Laplace, "Tssoudun, France.)—(Not 


proceeded with. 
Pe Xe pad is to control the weight of materials to be 


oe For Foon, &c., 7. Earp, Newark- 
on-Trent.—5th December, 1882.—(Not proceeded with.) 


This relates to the qnuerment of germinated or 
partially malted grain in combination with malt and 
other products. 
5857. oes FoR ForginG AND SHAPING MRTALS, 
ills, Birmingham.—8th December, 1882.— 
(Ne with.) 2d. 
This relates to the general arrangement of the parts. 
ConsTRUCTION OF WHEELS FOR VELOCIPEDES, 
&c., B. A. am.—B8th December, 


This consists in a or tire over 
the face of the rubber tire. ep 

5867. Orpnancez, A. M. Clark, London. 
1882.—(A communication from 


—8th December, 
4H. J. Buel, Paris.) 


This rela to a breech- cannon in 
witch thet breech is of the breech, upon an 
——- enlargement of and provided 

an 


fice which may be brought opposite 
bore, and with a tray for capperting and 


5868. ApPaRATUs TO BE USED WITH CIRCULAR Saws TO 
Prevent AcciDENTS THEREWITH, J. H. Johnson, 
London.—8th December, 1882.4 communication 
A. I. A. M. Trincano. )}—(Not proceeded with.) 


The apparatus consists essential: of a guard in the 
form of a slotted bar or lever + d from 
supports, and capable of moving in various directions 
in a vertical plane, and also provided with a device for 
o— the advance of the wood when finishing the 
y the for the workman to touch 
the wood with his hands at this dangerous part of the 
operation is obviated. 
58°70. Iscreasina ber? Erricency or TELEPHONES, W. 

R. Lake, London.—8th December, 1882. —(A communi- 
cation from A. EB. Dolbear, Sommerville, Mass., 


U.B.A. 
ith the plate 
dielectric, 


This consists in combination wi 

or plates composed of metal coated with 

an inductorium whose primary contains a circuit 

breaker, adapted, when in operation, to induce a high 

electro-motive force in the secondary circuit, 

thereby charge the dielectric. 

5872. in Rattway Trains, &., J. 
—9th ber, 1882.—{Not pro- 

ceeded ded with. ) "Od. 


The object is to produce visible signals in connection 

or combination with audible signals. 

58'74. Construction or Rixe AnD DovuBLine 
and E. Furniss, Mellor.—9th De- 


cember 


The 


toand made adjustable in a longitu upon 
or stan- 
standards are made with 


a bar F F, which is supported 
dards GG. The feet oes af thee 


slots, —twees the said standards are bolted to, and can 

be adjusted in a transverse direction upon the 

tourer or rail ring B B. ving i split ring EE is held 

parallel el with ith the ordina: » 80 as to embrace 

the spool or cop about SS or less, above it on 
same central line. 


58'75. Preparinc Waxes AND FOR UsE IN 
TREATING, LUBRICATING, OR FINISHING TEXTILE 
&., J. B. Hannay, —9th 

December, 1882.—(Not oceeded with.) 2d. 

Olive oil or other suitable vegetable or sspesete 
oil is employed as a vehicle or medium for a 
wax or non-saponifiable oil to textile materials ya 
fabrics. 

5876. VENTILATING | Burtprxes, 7. H. Thompson, 
—9th D ber, 1882. 6d. 

This relates to the employment of a ridge to be 
formed with a ventilating opening, or with two or 
more such openings, covered and sheltered to prevent 
the e of rain, and to cause the wind to have an 
inductive action. 


December, 1882.—( Not proceeded wii 
This relates to a hin page ory Ay child can 
recline at full length when asleep. 


58°78. Iron PerMANENT Ways FoR RAILWAYS AND 
J. E. Walsh, Halifax.—9th 
882.—(A communication from C, Verhesen, Utrecht.) 


The drawing shows how the rail A is joined on one 
hand with the conducting angle P, through the bolt 
means a collar prevents the direct prea- 


tt 


sure when the nut of the bolt is screwed on, while, on 


58'79. Jomrs, BEARERS, AND FoR Roorine, 
Pitzars, &c., J. B. Walsh, Leeds.—9th December, 
882.—(4 communication from M. G. Mitter and Dr. 
L. A. Hoffman, Berlin.) 6d. 
This consists in various forms and arrangements of 
— plates to form joints, bearers, and channels for 
roofs, 


5881. Mgans anp APPARATUS FOR 
“Sizes,” J. W. Harland, London.—9th December, 


with. 
ication and use of cassawa 
the horse chesnut for the 


5888. Sprixe Motors ror Sewinc Macurnss, A. 
Clark, London.—9th December, 1882.—(4 communi- 
from J. B. T. Bandouin, H. L. Mathieu and 

A. F. Conchon, Paris.) 10d. 

This consists in ‘an automatic s ring motor driving 
the main shaft directly without the intervention of a 
belt, the said motor being provided with means for 
winding it up, — a brake for enabling the speed of 
the machine to be varied when running, and with an 


motion ofthe machine or — for rendering the 


— 
EE attached 
5874 
FE 
\ 
| \ & 
High Holborn, to Mr. H. ¢ 
Patent-office, Southampton-' - = 
London. 
= 
vember, 1882.—(A communication from G. Brandt, , 
6 
B V7 
( | 
K S 1 
=) } 
April, 1883. SS) 
1805. Evgcrric Pitz, J. C. Mewburn, London.—Com. Tr 
bm G. 
the other hand, the rail A appears sufficiently firmly 
joined to wrought iron chair 8 through the cramps K 
proce 
It consists in the app 
roots, yams, cocos, ani 
manufacture of sizes. 
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5882. Vevocirepss, J. R. London.— 9th 
December, 1882. 6d. 
a bicycle or o' vi is 
balls in rooves or chann ends 
ves; Secondly, screwing or otherwise forming or 
thn the bearing balls to 


the head. 


. COMBUSTION MopERATOR oR REGULATOR FOR 
Stoves, &c., W. H. Beck m.— Oth De 
1882.—(4 communication = B. J. Petit-Badré, 
Paris.)—(Not proceeded with.) 2d. 
The ts of an ar it of the 
fireplace —_ which allows — to slide round - 
so as to close or open inlet according 
the requirements of the combustion. 


5886. App.yixc Tro THE oF Boots SHOES 
RetTIcULATED WORK TO PREVENT SLIPPING IN PLay- 
Inc Gags, H. Craston, December, 1882. 
—(Not proceeded with.) 

This consists in the 
the shoe reticulated work in catgut, string, wire, 
leather, or any suitable fibrous material, an either 
made to go over the sole, and fastened by 7 ots or 
loops or laces, or other ag = 
5887. Votraic 

9th Dicember, 1882.— — (Not ith.) 2d. 

The inventor employs as the liquid caustic 
potash or caustic soda in ‘cabstion, and for the » positive 
electrode he uses zinc, while for the negative e 
eli either iron, copper, nickel, cobalt, silver, or 


58688. Sarery Vatvss, A. Haigh, Halifex.—9th Decem- 
ber, 1882.—(Not proceeded with.) 2d. 
This consists in forming a valve with two seats. 
5889. Manuracture or STEEL AND APPLIANCES RE- 


proceed ith.) 

The Object is to prevent the heat of an ingot after it 
has been cast from escaping too rapidly, which renders 
reheating necessary, but to allow it to ert 8o slow 
and uniformly as will enable the ingot to be 
or rolled without reheating. 


5891. Pocksr Knives, &c., A. J. Boult, London,—9th 
communication 


1882. frm J. W. 
Rauh, Germany 
The et knives with a haft or 
shell formed like a box eways. 


5894. Means anp APPARATUS FOR THE AUTOMATIC 
LypIcaTION REGULATION OF TEMPERATURES, 
» G. L. Winch, ~ December, 1882.— 


vention is based uj the law of the expan- 
ion and of om » liquid, and solid 


5896. Construction or SH1Ps’ OTHER Lamps, B. 
Martin, London.— 9h December, 1882.—(Not pro- 


e object ‘or 
draft to suit the wtben, the in em- 
ployed, and other ae 
5897. TROUGH Pens oR Boxes FOR LIVE 
Srock, J. P. Smith, — 9th December, 1882.— 
ed 


e Obj 


remedial treatment, 

washes, or 2 ic. 

5899. Apparatos ror Licutixc, Heatine, aNnp Com- 
MUNICATING BY ELgctricity, &c., P. R. Allen, 
Lambeth.—9th December, 1882. 8d. 

This relates partly to an electrical coupling, inde- 
pendent of the brake coupling. 

5900. Toot To Serve as a SPANNER OR PIPE-CUTTER? 
&c., W. R. Luke, London.—vth December, 1882. — 
4 communication from @. L. B. Duhayon, Paris.) 


a pipe cu’ 
double- ae piece having a rib — with a 
to allow of the alteration of the 


coon. 5 Fasteners, W. H. St. Germans, 
— 9th December, 6d. 


This ox ae in constru belt fasteners with two 
excentric tongues, holders, or rollers, capable of turn- 
so that when the ends of a 

the holders, or 

— and a straining is brought upon the belt, the 

holders, or excentric are 
drawn towards one another, so as to firmly grip the 
ends of the belt. 

5902. Mzans of APPARATUS FOR PREVENTING THE 
or STEEL nay, Glasgow.—1 
December, 1 4d. 

ting the sion and fouling 
of the bottom of an iron or ee, by keeping it 

ition and rendering it 


uncoated with paint or com 
electro-negative by means of an electric current. 


5908. Cans on Veesets ror Conrarnine 
8. Marriage, Reigate.—11th December, 1882. 
This relates to the arrangement of tacos, 
5904. Looms ror A. Smith, Bingley.—1lth 
December, 1882. 
The object isto arrange the reed- fast when required 
to be so, and loose when so required. 
5909. Buperzap, ror on Boarp Sailr, 
, London. th December, 1882.—(4 com- 
F. Lebacq, Bruxelles) 6d. 
is so constructed that ane the 
motion of the or vehicle 
same may be used, the tap will yet in 
stant position. 
5914. Oxipisisc Fasrics, &c., ror 
AND Purposes, C. D. Abel, London.—1lth 
communication from G. Witz, 


The process consists of a peculiar 
chemical agents, producing certain 
modifications of the textile and other materials in 
neutral or acid media, either arn slowly, and 
either by a dry or a moist process, process 
mar applied to the dyeing or printing the 


dispensing with mA or catgut commonly used for 
the purpose. 


Ma H. H. Lake, Lon- 
don.—12th December, 1882.—(4 communication from 
R. A. Mather, Windsor, U.S. 
essentially in the form of construction 
of the armature. 


5020. Arm Pumps ok MacHINERY FOR VENTILATING; 
APPLICABLE IN Part 10 BLowine 
er, —12th — 

This relates to the. 


5018. 


with a steam cplinde pl pomp an 
outer or air cylinder, the piston-rod from the steam 
cylinder driving ond clear 


rods, the piston of the air cylinder without the inter- 
vention of crank or gearing. 


5023. Sea-comse J. H. Johnson, London.— 
12th December, Tt communication from D. 
Ammen, U.8.) 6d. 

The object is to uce a vessel of very great 
strength of construction, of — handiness of move- 
ment, and capable of bein afloat, and even tem- 
poraril y at sea, a hole of co 
size be in the bottom, by whatever cause. 


5024. Decoration or Wats, &c., J. H. Johnson, 
London.—12th December, 1882.—(4 "comm renication 
from C. Juncker, Paris. )—(Not preceeded with 


This consists in gerd applying natural and 
other objecta or materials suitable for decorating pur- 


5025. Movers’ Sarery Morgan, Ponty- 
pridd.—12th December, 1882. 

This consists in the arrangement - construction of 
miners’ safety lamps in which the air for combustion is 
admitted th d by a shield and up 
between two glass | cylinders and through wire gauze 
into the , the of 


tion being conducted away through wire gauze screens. 

5929. FoR ConTarnine CoLourt 
Perrumss, &c., C. B. H. Cheswright, London.—12th 
December, communication yrom C. Ches- 

ht, 
tubes from lead or its alloys plated a coa’ 
5031. Manvracrure oF CaPsULES FOR 


with 


connecting or branches between the lat 
a‘ such ules are fluted, corrugated, 
ae, — or folded longitudinally, so as to 


reduce their wid: ith, thereby presenting a neater 


5082. PREPARATION OR COMPOUND FOR USE AS A Sus- 

STITUTE FoR LinszEp P. G. Oster, Cdln-am- 
compo co. 

weight, cotton seed oil _ thick oil 90, white resin 

100, siccative 28, litharge 2. 

5938. or Grass, &c., R. B. Frank, 
London.—12th December, 1882.—(A 
from L. Micciullo, Rossano, Italy.) 4d. 

This consists in copying and multiplying works of 

art and others on glass, china, &c, 


59084. Macuinery ror Sawine Woop, W. Lake, 
London.—12th December, 1882.—(4 communication 


593'7. APPARATUS FOR DisPLaYING ADVERTISEMENTS, 
W. R. Lake, London.—l2th ber, 1882.—(4 
communication from W. Akin, New York.) 6d. 

This consists in mechanism whereby the cards, 
sheets, cr similar advertising mediums are automati- 


cally displayed at intervals in rotation. 


5989. Apparatus ror Removinc GrREasz, 
OTHER IMPURITIES 


grease, and of an automatically operatin 
outlet 1 tort the air that collects in the vessel. . 


5943. Spootisc- Macuines, 7. Hand and J. T. 
Wid Blackburn.—13th December, 1882.—(Not 
proceeded with. ) 2d. 
This relates to improvements for spooling machines 
for winding sewing thread. 
5044 Covers on Stoppers ror Borries, Jars, &c., 
London.—13th 


cranks to impart positive up-and-down movements to 
the healds in looms for weaving. 


5968. Consracction or VerTicaL Stream Bor! 


A. H. B. Sharpe and F, Palmer, Lincoln. —14th 
December, 1882. 6d. 
This relates to the vertical steam 


construction of 
boilers with a vertical fire - box having an inner 
projecting horizontal water vessel, which is in com- 
munication with the water space surrounding the fire- 
box, and is traversed by a series of fire tubes, or by 
one or more fire flues, leading from within the fire-box 

to an external smoke-box and chimney. 
5069. Va.ves or Motive Power Encines, W. Har- 
igen and W. Inglis, Bolton.—14th December, 1882. 


This relates, First, to the fitting of motive power 
engines having liberating valve with two or more 
admission valves, in place of single valve poten ordi- 
narily used, such two or more valves be 
separately and alternately or in rotation; condly, 
the ment of mechanism for imparting tw: 
and-fro movements to a valve for an rotation of. the 
valve shaft. 

5970. Pentacraru Encravine J. Mowat, 
N.B.—14th December, 1882. 
refers specially to means or i. a for 
mF the extent of motion | of the roller or —— 
being , to for irregularities in the 
Genes of different rollers or cylinders employed. 
5072. Apparatus For Ianrtine Gas, &., 7. Rowan 
Westminster, and §& Williams, Newport.—l4th De- 
cember, 1882. 4d. 
This relates, First, to a portable instrument for 


igniting gas and the like; Secon: , to the use of a 
dynamo-electric e for s ng by telephone 
bells and for other Pp 


5973. Macuivrry For SPINNING F. Ripley, 
Bradford.— 14th December, 1882. 

This relates to the use and em a traversed 

th, a stationary 


= within, and in com 
59'74. Looms ron Weavine, D. Bastwood, Yorkshire.— 
14th December, 1882. 6d. 

This relates to an apparatus for working the healds. 
597'7. Gatvanic Barrenrigs, J. Rapicf, London.—14th 

December, 1882. 4d. 

This relates to improved galvanic cells and to the 
construction of new cells for the same purpose, 
namely, for generating electric currents. 

5901 Taricycies, Bicycres, &c., 0. Pihifeldt, Redcar. 
—15th December, 18€2. 6d. 

e019. ELECTRIC W. &. Horry, Lon- 

don. 


This relates principall to the armature composed of 
several ental pally up by 
means of ob of each sec- 
tion, and by rivetting, fastening or soldering at the 


other as to form one continuous er in 
the of a wheel, or part of a wheel, or di se, this 
cond: exposed to the inductive effect of 
the magnetic fi 


6025. Szwixe T. Chadwick and T. Sugden, 
882, 

This consists in arran; 

in the shuttle, so that it 


uttle spool will prevent the from ee | 
with the shuttle, and conse 
= to rotate in the be of th 


latch 
short length of parallel-sided part, 


5046. or Cup Screw Hooks, 
Screw P. Screw Rinos, &éc, A. H. Adams, 
Handsworth.—13th December, 1882. 4d. 


roses, or 
other metal screws, shanks, or spikes. 


5049. Sarery Apparatus ror Surps’ Houps, 


or opened 
by which 
and of folding out of the 
way when not in use. 
5950. Raiway Apparatus, W. R. Sykes 
a ith December, 1882. 6d. 
to arrangements for workin, 
train, and thereby complete the electric circuit of a 
line in which 
solenoids, or break a circuii 
line. 


5051. Warcuezs, 4. B. Cole, Coventry.—13th December, 
1882. 4d. 


This relates to means for facilita' the winding up 
the setting of the hands, and regulation oi 


5958. Apparatus ror PURIFYING AND INCREASING THE 
ItLuminatisa Power or Coat Gas, J. F. G. 
Westminster.—13th December, 1882. 


__Tui relates to an apparatus for purifying and in- 
g the illuminating power of coal gus ty pansing 
it hydrocarbon liquid. 
ConsTRvucTION OF TaBLEs, A. Thompson, Glas- 
—13th December, 1882. 6d. 
mis 1 refers to improvements in that class of dining 
and other tables which have double tops. 


5058. Macuinery ror Comsina Woot, T. 
Whitehead, Leeds.—13th December, es 
This relates, First, to the arrangemen tnd conatrvc 
tion of the feed knife divided into two 
of guides or a flanged ro 
SKINS P. Jensen, London. 
ry December, 1882.—(A from 8. 
th a tannic and a 
mineral material simultapeous 


soci. Dynamo OR MaGNETO-ELECTRIC MACHINES, G. 
nders, 


Boston, 


The invention relates to machines the 
of electric currents by the ti ct 
magnetic field, and has for its shiet “object the a 
struction of a machine which will uce a continuous 
and uniform electric current without reversing the 
magnetic on de any part, and therefore without 
the n of a commutator for reducing or convert- 
or con’ continuous currents as 

uction of continuous 


in previous machines 
Eworavine Macuines, F. Wirth, Frankfort- 
on-the-Main.—13th December, 1882.—(4 communica- 
tion from L. Limbert and M. Salni, Hanan, Ger- 
many.) 6d. 
This relates to a machine in which a pantograph is 
employed. 
5064. Gamews Apparatus oF Looms, J. Irving, 
1882. 6d. 


Barnsley.— December, 
This relates to the employment of excentrics or 


era sul ro. 

n 

such fore-plate. 

604'7. or Bicnromates, J. H. John- 
son, London.— —(A communica- 
tion from 0., A., and A. Neuhaus, Bloerfeld, Ger- 
many.) 4d. 

This consists in the facture of bich tes of 


potash, soda, calcium, barium, and from 
their chromates by adding under pressure fend heat if 
necessary) carbo’ 
shall, Birmingham. 
This velaten, First, to transmitting the motion of 


the crank or pedal shaft to the tra 


a object is to insert an movable type in 
receipt of latest tele- 


be printed. 
564. APPARATUS FoR Tramway VEHICLES, W. 


» 80 
itcan be utilised at any time when an extra supply of 
power is required. 

om: i — 

communication from Ban Francisco. 
This syiahen partly to the combination with 
of a feed pipe, a branch pipe attached to the food } on 
and means for forcing through the branch 
pipe into the settler. 


1462. Nox-conpuctinc Composition For CovERING 
Steam Borers, &c., G. W. Redfern, London.—20th 
March, 1883.—(A communication from A. C. Goodell, 
‘Atchison, U.8.)—(Complete.) 6d. 

The ion consists a or 


coating orp ed to the surface to 
posed of slaked lime, cement, or ~A. ent substances 
and asbestos, in com tion’ with one or more outer 


coatin composed of —, and fibrous material, 
applied to to the base coating. 


Lastinc Macninus, P. M. Justice, 
March, 1883.—(A communication from J. 
Martsclger, H. Denow, M. 8. Nichols, and G. 
Forbush lete.) 1s. 2d. 
The object is to last mine, te 


may operate successively and a‘ 
the over the and suitable 
turn ao, so as to plait the 
leather at at the heel = toe. Mechanism is provided to 
feed the nails and hold them in position to be driven 
in at the proper instant. 
1562. Sewixe Macuinas, & Pitt, Sutton.—27th March, 
1883.—(A communication from L. B. Miller and P. 


stitch machines, “tbe object being to provide a sim: 
and durable and efficient mec! m for producing 
“twisted” chain stitch, and also to provide means for 
simultaneously sewin; two or more seams, phe ow vary- 


and adjusting their distances a looper is 
soas to form a ti chain stitch. Two or 


a of such loopers are used in combination with 
ual number of reciprocating needles so as to form 
the esired number of seams simultaneously. 


serving “4 
disintegrate = the te to treated, 
the rotary part having V-shaped circumferential ribs 
or or projections, and the abutment V-shaped grooves, 
the bottom are closer to the ribs than ee t 
and extend outside the —_ of the “| part, wi 
devices for adjusting and securing the abutment. 
1608. Firm Paper FoR PuoTo- 
GRAPHIC Necatives, R. H. Brandon, Paris.—30th 
— 1883.—(4 communication from A. C. A. Thie- 
Complete.) 2d. 


baut, ) 2d. 
This consists in the pre tion of a gelatinised 
bromide of silver film pa rom which the-pellicle or 
film after the photogra negative has been produced 


by detached or and ~~ ment in the usual manner, is 
ed or a dry state by hand 
g or other agent. 
FOR Ranwars, B. M. Chase, 
80th Ma: 10d. 


ton, 
of automatic rail 
in which the we' a locomotive, acting by a 
lever pivotted along the track, operates a pair of 
bellows to drive a column of air through a tube, such 
column of air, by suitable mechanism, adapted 
to operate a visual s and put in medion an audible 
of a train consider- 


alarm, to 
ably in advance of its a6 0 station or highway 
crossing. 


to a class 
ht of a 


SELECTED AMERIOAN PATENTS, 
From the United States’ Patent Office Oficial Gastte. 
280,¢ ce. CINDER J L. Boyer, Columbia, Pa. 

Filed April 9th 
Claim.—(1) In a he my car for the dumpage of fluid 
cinder, the floor constructed of two or more parts, 
having a central thickened end projection as bumpers 
thereon, vided with fulcrum ears R? beneath the 
face, osc! 
the rear end of the car 


ting upon a pin R%, and hinge ears S! at 
floor, in com- 


on the face of the 


track, the box clear of the car contents and the same 


at li to slide therefrom, substantially as shown 
and for specified. (2) In a cinder car 
for uid cinder, a movable connected top box 


of truncated form, its four sides of taper section with 
combined or cast as a whole, in combination with a 


suitably a: ed hoist acting on trunnions Q, and 

connected with the mye 8 RS by the ears P, mating 
with floor on ie 82, common to both, the 
floor, as descri! SY 2 on the truck T by ears 


and pin R’, he operate as and 
for the purpose set forth. 
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1564. Disinreoratine Macuines, W. R. Lake, London. 
—27th March, 1883.—(4 communication from 8. and y 
B. B. Dodson, New York.)—(Complete.) 6d. 
C. B. H. Cheswright, London.—12th December, 1882. 
—(A communication from C. Cheswright, Cognac.) 6d. : 
This consists in the manufacture and use of cap- 
for bottles and like wherein the 
appearance whilst ing to their stren an 
enabling a lighter gauge of metal to be employed in } 
this class of capsules than has heretofore been attain- ; 
id 
from R. & Greenlee, United States.) 6d. 
The chief object is to furnish means for feeding bination with the bo: oom, and 
various thicknesses of wood to circular and other saws. Pale 
5935. Avromatic Musica Instruments, W. R. Lake, 
London.—12th December, 1882. —(4 comnenioniton the same is adapted to be raised at an angle with the 
from A. H. Hammond, Worcester, Mass., U.S.) 6d. ———— r-) 
This relates partly to the combination in a mechani- {280903 ~% 
cal musical instrument, wherein a travelling music ne x 
sheet is employed, of a take-up roller, on which the . a = 
music sheet is wound during the playing of the 
4. 
Clark, London —12th December, 1882.—(4 communi- 
of prt from D. D. Wass, 8 Stuart, ae maine, stud or pivot in the shuttle, and so that the rotation a Co} ! 
and T. Motley, New York.) 6d. of the shuttle will tend to wind the thread upon the i Ah 4 
This relates partly to the combination of a vessel ip °C 
rovided with transverse tions, of a device for col- 
on in which the shuttle rotates to give off thread as 4a} 4 
it is required by the fabric being sewn. se t 
6027. Botts or Locks snp Latcues, J. | Wy 
Woodward, Wolverhampton.— 18th December, 1882 6d. | © <=, 
s The inventor claims in a latching bolt of a lock or i i _3e ( - | 
{ 
\ 
This relates to the methods of fixing caps or coyerm ae tb | 
upon bottles or other vessels, or of attaching toge a Tan ; oe 
separate articles by means of arms or plates hay Rd | . 
turned-in projections which are forced inward w | 
/ 
His COnSISts forming the bosses, roses, OF coll 
of solid brass stamped into the required form, 
The ai tus consists of a cage constructed of bars 
wo different speed 
20. INSERTING AND SECURING 
On. TY, COmMMUNI- 
The chief object is to store the energy or momentum 
| 
watches. 
and A. Coventry, Salford.—12th December, 1882. 6d. 
This consists in combinations and ets of 
mechanism by which the tool box and slides are, or 
may be, adjusted as required, and proper movements 
for actuating the tool box and giving the feed for the 
and allow it to be turned and fed forward step by step, i 
so that the mechanism for over the leather 
Diehl, New 4d. 
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THE CHICAGO RAILWAY EXPOSITION. 
No. IL. 
Or late years many light railways, known as “ loggi 
roads,” rit been vo Me the States for the purpose af 


ringing timber in the log from th t where it is felled 
ie suitable for logging railway laid, however, with 
ut 30 Wei 


to market, or to the nearest available saw-mill. 
lines are somewhat temporary in their character, as when 
the district is cleared of all available timber, the logging 
road is no longer required, and the rails are generally 
taken up and relaid elsewhere. As the track must be 
laid to where the timber is, it is impossible to select 


railwa dinary 
Vignoles section rail, weigh- 
ing freza 15 1b. to 35 1b. per 
yerd, is generally preferred, 
though wooden rails are 
occasionally used under fa- 
vourable circumstances; suit- 
able timber being cheap, the 
gradients easy, rendering the 
use of a light verve 
sible, and for 
temporary use only. The wear 
of a wooden rail is found 
to be excessive, especially on 
curves, where, owing to the 
higher coefficient of friction, 
the outer leading wheel has a 
greater tendency to mount 
the rail, and consequently 
crush the inner face. A 
wooden rail also labours under 
the disadvantage of being very 
slippery when wet, and is 
difficult to keep clear of snow 
and ice in frosty weather, 
thus greatly diminishing the 
load an engine can W. 
One method of constructing 
a wooden road is to lay down 
a longitudinal balk of some 
cheap timber, and spike on 
this a maple rail, some 4in. 
broad by 2in. thick. The 
longitudinals rest in notches 
cut on cross sleepers placed 
about 10ft. apart, and in some 
cases light cross ties are 
to the faces of 
the longitudinals, Fig. 1, to 
keep the track square and in 
gauge. Hard pine is used for 
wooden rails in the southern 
States, a stick about din. 
square and 16ft. long being 
laid on cross sleepers of similar 
section atom about 3ft. apart. 
The sleepers are notched 
upon the face to receive 
the rails, the notches being 
about 3in. deep,and lin. wider 
than the rails at the top, 
and lin. wider at the 
bottom, the face of the notch 
towards the inside of the 
track being left perpendicular. 
Wooden keys, ig. 2, are dri- 
ven in outside the rails, and 
hold them firmly in position. 
When worn out on one face 
the rail may be reversed, and 
when worn out on both faces 
it may be cut into shorter 
lengths, and used for sleepers. 
Permanent way of this de- 
scription can be made for the very small sum of £100 
per mile, and will a locomotive with Tin. by 
12in. cylinders, and weighing about 6 or 7 tons. : 

Our illustration—Fig. 3—shows a wooden railway in 
East Tennessee. It will be noticed that the undulations of 
the country have been pretty closely followed, and that 
cuttings or embankments are conspicuous by their absence. 
An American estimate for the lightest ble iron track, 
suitable for small locomotives, is as under :— 


Dols. 
Rails, 16 Ib. 25 tons 3ewt. at 60dols. ... 1508 say 301. 
Sleepers 5000 08 10 cents 
four per sleeper, 3in. by gin., 1710 1b. at 
Fish-plates, for 24ft. rails, 440 joints at 25 cents 110 ,, 22 
ing, track laying, timber work for crossing 


This sum seems surprisingly small, but the surface of the 
ground is merely “smoothed” for the permanent way, no 
cuttings or embankments are thought of, and streams are 

by means of or unsaleable logs, in the 
form of trestlework, or simply piled upon one another at 
right angles in the form known to contractors as a “ bird- 
cage.” Notwithstanding the rough and simple methods of 
construction used, the mere fact that a railway can be 
made for £600 per mile, in spite of rails costing £12 per 
ton, is sufficient to cause a feeling of envy in many share- 
holders of lines that have sunk a h ‘old this amount 


per salle in the vain hope of carrying a remunerative 
traffic, 

Messrs, H. K. Porter, of Pittsburgh, Pa., have made a 
speciality of the construction of locomotives for narrow 
lines and for exceptional work, and exhibited an 


iron rails weighing abo b. per yard, e illustrate the 
engine, was awarded the gold medal 
engine for g purposes,” in Fig. 4. e ing 
dimensions of the engine are as follow :—Cylinders, dia- 
meter and stroke, 10in. by 16in.; driving wheels, diameter, 
3ft.; truck wheels, diameter, 1ft. 10in.; rigid wheel base, 


EH = 


Fic 2 


5ft. 3in.; total wheel base, 13ft. 4in.; length over all, 22ft.; 
weight in working order, 13 tons 8 cwt.; weight on 
driving wheels, 11 tons 3 cwt.; weight on trailing wheels, 
2 tons 5 cwt.; capacity of saddle tanks, 416 gallons ; 


ae 


FIG. 9.-MOVING AN AMERICAN RAILWAY STATION. 


of railway, 3ft. The workmanship of the enginesis 
= fully that on main line 
engines, e tires, slide crank pins, an i 
links, are of steel, the valve motion vol en of hendaied 
steel, working in steel thimbles, and the ing sur- 


faces are somewhat longer than usual. The cylinders con- | pe’ 


tain an admixture of charcoal pig which is still made in 
certain districts, while in 
Great Britain even cold 


with a light sledge and finished with the set shown in the 
illustration, no other rivetting being used. The engine is 
furnished with a pump and an injector, both fi with 
seamless feed, steam, and delivery pipes. A steam 
syphon pump is also provided for drawing water out of any 
pool or stream near the engine, and delivering it into the 
tank, a very useful provision on a rough line unprovided 
with water tanks or cranes. It will be noticed that the 
bar frame between the driving and trailing wheels is 
stiffened by a as of truss which gives vertical 
stiffness, and fairly distributes the weight of the engine. 
As small engines are erally owned by small railways 
or private individuals who have very imperfect appliances 
for repair, Messrs, Porter have endeavoured to desi 
their engines so as to be especially capable of being 
repaired, and as they are built to template, interchan 
parts are kept in stock, and can be sent away at short 
notice, The driving axle-box brasses of Messrs, Porter's 
engines are generally made in three pieces for convenience 
of renewal, as it is found that users of small engines can 
more conveniently fit in the small centre wedge piece than 
a whole brass. Messrs, Porter put the centre portion into 
position by means of — screw — but in effecting 
repairs at a distance from x appliances it is usuall 
into place. Masia 
soe 
are 
for this class of work, and are 


that is usually 
nished by machine tools or 
hand labour. The rocking 
shafts are turned in the bear- 
ing, the holes in the arms 
bored and faced, and the work 
done by machine tools is com- 
— the arms being then 
ground on a large grind- 
stone, and finished by emery 
wheels, which are made at 
the works in a very simple 
manner. <A cast iron spoke 
wheel is filled up and lined 
with wood, leather bands 
are secured round the peri- 


P 

pegs, and the leather is then 
covered with glue, and rolled 
in loose emery. When the 
wheel is worn, the glue is 
washed off with hot water, 


and not bored out in any way; 
this practice is usual - 
out the States for car b 

and saves both metal 
time, and the surface of the 
brass is left smoother than if 
it had been turned or bored. 
The polishing buffs are made 
of india-rubber coated with 
emery, which enables an 
article of 
gular shape to ished 
_ Cocks and other small 
rass fitti are polished on 


and very o ined or 
substance for this purpose. 

A similar engine to that 
exhibited is reported —— 
Cincinnati and Green River 
Railroad, Kings Mountain, 
Kentucky, to haul, in every- 
day work, five cars, each 

ighing loaded 22,500 lb., or 


gon, Mic 
weig hing 


steel, the tubes being of | employed in California in a somewhat peculiar service, 

Fila 6 wrought iron lap welded | being used for hoisting logs from the bottom of a mountain 

— co ferrules brazed on outside at the fire-box | canyon up an incline 1200ft. long, with a rise of 650ft. 
end, e 


of plates are planed to a bevel, and 
are caulked with a blunt-edged tool. The rivets are hand 
rivetted, and closed by an open-ended snap, see Fig. 5, 
which makes an exceedingly neat job, and provides for 
rivets of unequal length, the metal running up towards 
the open end of the snap instead of forming an i 

collar round the base of the head. The rivets are closed 


ordinary locomotive, it runs round 14 chain curves on a 
long gradient of 1 in 38, and a train weighing 
86,000 Ib., or about 39 tons, 


route having favourable gradients, and as the road 
must be cheaply constructed, and follow the surface of 
‘ the ground, steep inclines and sharp curves are almost 
invariably found on logging 
remark ably well arranged and 
; == ortion of work being done b’ 
v Bs | 
ay Ay O20 - 
CC Tender brasses are 
polished on an em ose f 
= SSS 10 tons 1 cwt., up an incline 
FIG. 6.—GEARED LOGGING LOCOMOTIVE. of 1 in 40, over curves of 3 
chains radius. / 
load ever hauled is reported at 80 tons, while the daily mile- 
age varies from 50 to 98 miles, Another engine of this size 
and type is reported by the Grand Haven Railroad, Muske- 
higan, as having on one occasion hauled five cars, 
about 125 tons, at 30 miles per hour. Her daily : 
ormance is, however, on i service, where one 
car, weighing 18 tons, is hauled over inclines of 1 in 93 
and curves of 12 chains radius, the consumption of fuel 
— | being one cord of wood—128 cubic feet—for a day’s 
Yj Y blast iron has for many} work—112 miles—which is about — to a consumption 
Y/ 7 ae been understood to| of 201b. wood per mile. A somewhat larger engine of 
—Yf 7 a thing of the past. | this type, having 12in. by 18in. cylinders, is ve at 
: Vf 7; The principal brasses are | the Callie Furnace, Williamsons, Va., and has hauled 
| g Vf Y made of gun-metal con-| eleven empty cars, weighing 36 tons, up an incline of 1 in 
taining six parts of new curves of 24 chains radius. 15 cwt. 
i N NNXQ copper to one of tin, and | o is burnt per day on a mileage varying from 40 to 
Total 2700 B40 as usual in America, white | 60 the usual load one bogie car, 
metal is not used. weighing 9 tons, laden with 12 tons of iron ore. 
YY YY fire-box is of Siemens} One of Messra, Porter's four-wheel tank engines is 
a drum carrying a steel wire rope. The engine has 10in. 
by 16in. cylinders, with driving wheels 2ft. 9in. diameter, 
and the usual load hoisted is 11 tons. When used as an 
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Mr. E. Shay, of Haring, Michigan, exhibited a model of 
an engine ake for logging railways, and as the mode 
of construction is bold and somewhat novel, it deserves 
some notice. The engine, Fig 6, is carried by along channel 
iron frame, mounted on two four-wheel trucks or bogies. 
The cylinders are placed vertically on one side of the fire- 
box casing, and work on a longitudinal crank shaft placed 
outside the wheels, and abreast of the ash- This shaft 
is connected by means of universal and sliding couplings to 
other shafts which carry cast steel bevel pinions, which 

in bevel wheels fast on the bosses of the wheels, the 
whole of which are thus made available for traction, and 
are at the same time free to radiate to any curve on 
which the engine may be at the time. The employment 


CG QW 
WS SG 


Fics 
of gearing is of course objectionable, but it its the 
use of smaller cylinders, and virtually nals a small 
locomotive to do the work of a 


one, and it is stated 


that owing to the use of steel pinions, little trouble is 
experie! from Our illustration, Fig. 7, 
ing on a trestle or small wooden 
viaduct, which can be e of spoiled or refuse logs, and 
is generally used on logging railways in place of embank- 


ments. Mr. Shay builds these engines in four different 
sizes, the leading dimensions of the lightest and heaviest 


sizes respectively being given below :— 
Heaviest. Lightest. 
Weight in working order ... ... 16tons ... 8 tons 18 cwt. 
Driving wheels, diameter .. ... 2ft.4in. ... ft. 9in. 
Cylinders, stroke and diameter 10in. x 10in. Tin. x Tin. 
Contents of tank, gallons... ... 580 ... 417 
Speed, miles perhour ... ... 12t01d ... 6 to 12 


Hancock’s steam inspirator is used to feed the boiler, 
and a steam jet low lift injector is used to fill the tanks 
from any stream or pool near the engine. The 

engine has drawn a train weighing 88 tons up a rise of 
98ft. in 3800ft., part of the ps being inclined 1:17. 
This is a very remarkable performance when compared 
with the work done by oulimny locomotives upon steep 
gradients in Great Britain. Two of the steepest gradients 
worked by ordinary locomotives are situated on the 
Cwmfrwdore and Cwmnantdu branches of the Monmouth- 
shire Railway, and when these lines were first opened in 
1871, careful experiments showed that an ordinary six- 
coupled tank engine was just able to push double her own 
weight up an incline of 1 in 19°3, the coefficient of adhesion 
being one-sixth, and average pressure in the cylinders 


ot Shove inch. The — in the ormance 
engine given above ma rough] 
ised y ughiy 


as follows :—Weight of train, 88 tons ; weight 
of engine, 16 tons; total, 104 tons; resistance due to 
vity on incline of 1 in 17, 13,7031b.; resistance due to 
iction, 4 lb. per ton, 4161b.; total, 14,119Ib. The cylin- 
ders being geared 3:1 to the wheels, the tractive force 
Ib. average pressure on the pistons is about 107 lb., and 
it would therefore require an average pressure of 132 Ib. per 
square inch to be maintained in the cylinders throughout 
the stroke in order to perform this work. As this is a 
few pounds above the boiler pressure, it is evident that the 
ine could not have the train if its whole length 
been standing on the incline of 1 in 17, and appa- 
rently this incline was barely long enough to accommodate 
the length of the train, and was surmounted, partly owing 
to this ci ce and partly to the fact, often lost sight 
of, that the momentum of the train running at any speed 
at the foot of an incline is a powerful factor in enabling an 
engine to ascend with a heavy load. Theav power to 
be exerted by the engine throughout the ascent of the incline 
in question—98ft. rise in 3800ft. horizontal distance—is 
only 6016 lb., which tractive force could be exerted by an 
average pressure of 56°2 lb. #4 square inch on the pistons ; 
and this of course should well within the steaming 
powers of the engine ; while the adhesive weight being 
16 tons, or 36,000 lb., the coefficient of adhesion would be 
about 4, as in the case of the Monmouthshire engine 
referred to above. The Cummer Lumber Company, of 
Cadillac, Michigan, — to be well pleased with the 
performances and durability of geared engines, and give 
the following = as to the performance of an engine 
supplied them by Mr. Shay. The engine is constructed 
for a 3ft. gauge, and has two Sin. by 8in. cylinders geared 
2:1todriving wheels 2ft. diameter, giving a tractive 
force per lb. av. press. in cylinder of 43 lb. The heaviest 
gradient is 1 in 66, with a reverse curve of 14 chains 
radius. The average train varies from sixteen to eighteen 
cars, each car carrying about 125 cubic feet of timber, 
though as muchas 264 cubic feet has been found loaded on 
one car. No absolute weights of either cars or timber are 
given, but the fact that an engine weighing in working 
order but 10 tons 12 cwt. can draw over 2000 cubic feet of 
wet timber over an incline of 1 in 66, is certainly a re- 
markable feat. But two men, an engineer and a helper, 
are employed in working these trains, the helper making 
up the train at each end of the road. 

Our illustration, Fig. 8, shows a logging train en route, 
The car nearest the spectator is the nineteenth, countin 
from the engine, while the locomotive is almost out o' 
sight in the distance and is further hidden by the stem of 
a pine tree. Each car is mounted on two four-wheel trucks 
or bogies, and measures some 30ft. in length, weighs about 
‘9 tons, and carries 15 to 20 tons of wet timber. 


Another illustration, Fig. 9, represents the somewhat 
unusual spectacle of a railway station being moved by 
train, The main station building—which is somewhat a 
more elaborate structure that usual in the United States— 
is loaded on a flat car owned by the Grand Rapids and 
Indiana Railroad—a line running through the State of 
Michigan, and controlled by the ubiquitous Pennsylvania 
Railway. The vehicle labelled “Ca ” is an old pas- 
senger car converted into an American | rd brake van, 
which, however, is more a shelter and a sleeping place for 
the train hands than a source of brake power, this being 
furnished by the ordinary vehicles of the train. 

Though logging roads are impossible in Great Britain or 
the majority of her colonies, the fact that several thousand 
miles of light railways, for various purposes, are success- 
fully working in the United States should stimulate our 
energies to make cheap and light railways in the many 
situations where an ordinary line of railway is an expensive 
luxury, and an ordinary cart road gives insufficient accom- 
modation. In order to be remunerative, railways in our 
agricultural districts must apparently be made on the light 
and cheap system, the amount of traffic being insufficient 
to yey interest on the hea’ er necessarily involved 
in the construction of an colleaty nglish railway, while 
necessary for ic can nsed with on 
lines worked at a slow speed, and passing through sparsely 
populated districts. The working of American railwaysshows 
that cheap lines, almost absolutely unprovided with signals, 
fences, level crossing gates or station platforms, and strewn 
with facing points sea crossing on the same level, 
can be wor with a tolerable of safety 
a very great degree of comfort to the passengers; and while 
there can be no doubt that the block system, interlocking, 
and many precautions insisted on by Parliament and the 
Board o} e are absolutely essential to the safe conduct 
of main line traffic, yet they me absurd and unneces- 
sary when applied to small subsidiary lines where a few 
light trains run at a slow speed and stop at all stations. 
The Board of Trade officials make laws of the Medes and 
Persians order, and apply practically the same regulations 
ahaa emgr J 200 or 300 trains a day and to a little 
branch line worked by one engine; and the making of rail- 
ways in remote country districts in England has conse- 
yay! been much hampered by the expensive signals, 

., insisted on by the Government a with the 
not infrequent result that a little out-of-the-way station, 
perched among the solitary hills of wild Wales, is often 
provided with elaborate interlocking and signal gear, which 
are conspicuous by their absence in many overworked main 
line junctions. Railways in America, being practically 
unfettered by any Government control, are adopting more 
elaborate precautions and si on their crowded main 
lines than obtain at home, even on such lines as the 
Metropolitan or Charing-cross, while the majority of lines 
on which the traffic is light, are, according to English 
ideas, practically without signals at all ; and it must be con- 
fessed that there is a t deal of common sense in this 
marked distinction between crowded lines which can afford. 
and absolutely require, a heavy outlay for signals, and 
branch lines which must, if made at all, be made in the 
cheapest possible manner. 


SUBMARINE MINES. 


Monitors and mines have been more studied and 
developed since the time of the American war than any 
other engines‘of destruction. The former have developed 
into the modern ironclad ; the latter into torpedoes, which 
are ex to prove more deadly and destructive than 
any other military apparatus in the next great war 
between maritime nations. Soon after the introduction of 
gunpowder, mines were used defensively and offensively 
in naval warfare. Very much later the Russians protected 
their ports by such means to a large extent, and this was 
especially the case in the Baltic during the Russian war ; 
but it was left for the American war to teach men how 
powerful a weapon this might be. The protecting power 
of submarine mines lysed the action of the French 
fleet in the Fran war. It is of the greatest 
importance that the protective and the destructive action 
of submarines mines should be known. The action is, of 
course, the same whether used to attack or repel, and in 
both cases the user desires to know the area through 
which the mine will prove effective. The physical 
phenomena accompanying submarine explosions have been 
carefully investi and reported upon by Colonel 
Abbott in the United States. As would be expected, the 
greatest effect is in the line of least resistance, and this is 
generally vertically upwards from the mine. There is in 
this phenomenon an anal to what occurs at the dia- 
charge of a cannon. The line of least resistance corre- 

mds to the axis of the bore, while the water around 
plays the part of the metal of the gun. A vessel is i 0 
to three dangers when in the neighbourhood of an explod- 
ing mine—the hull may occupy a position in or itself con- 
stitute the line of least resistance, or it may be ruptured 
by the transmitted pressure, or broken by the waves 

erated. The ts of the e iments, as described 
in this report of Colonel Abbott, pointed to dynamite as the 
best explosive to use for submarine mines. There is one 
very interestin, h in that part of the report 
treating of explosive mixtures that shows how great a loss 
of power often takes place in the use of gunpowder. The 
sprinkling of unignited powder at the mouth of a big gun 
after its discharge has been noticed often enough, and great 
care has been bestowed on large numbers of experiments 
that have been made to attain perfect combustion. Here 
are some facts, then, bearing upon powder ignition. A 
charge of 50 lb. of mortar powder, in a lin. 501b. box, was 
fired upon ice. Ten fuses were used, well distributed 
through the powder. The explosion broke a circular hole 
through the ice, 5ft. in diameter, surrounded by several 
concentric cracks, for another 1‘5ft., with many radial cracke. 
The box was broken into small fragments, some of which 
were thrown to a great height. Unburned grains o! 
powder were distributed uniformly over the ice, the most 


f | the E , Vice Medlen 


distant being about 10ft. A belt lin. wide was marked 
off, and the powder me counted, 875 grains being found 
in 851 running inches. One hundred grains troy, con- 
tained by count 1618 grains of powder. The area of dis- 
tribution of unburned powder was 2,275,000 square inches, 
with, as will be seen, on the average of a grain of powder 
to a square inch of surface, and this gives some 20]b. of 
powder out of the 50 1b. ch as unburned. Even with- 
out experiment it would be inferred that the best result 
would be obtained with a small charge of powder in a very 
strong case, rather than with a r charge in a weaker 
case. Gunpowder, however, as has been said, is not suited 
for mining purposes, because its intensity of action when 
fired under water is far Jess than that of some other ex- 
plosives, The best effect is obtained by using explosive 
compounds, such as some of the many forms or modifications 
of nitro-glycerine. The relative intensities of action of the 
various explosive compounds experimented with are tabu- 
lated in the report, and it may be interesting to give 
these results. e relative intensities are expressed by the 
figures in brackets after the compound Tang gg gela- 
tine (117), dualin (111), Hercules powder No. 1 (106), 
dynamite No. 1 (100), rendrock (94), gun-cotton (87), 
dynamite No, 2 (83), mica powder No, 1 (83), Hercules 
powder No, 2 (83), Vulcan powder No, 2 (82), nitro- 
lycerine (81), Brugere powder (81), Vulcan powder No. 1 
(78), electric powder No. 1 (69), ignolle powder (68), 
electric powder No, 2 (62), mica powder No. 2 (62). The 
experiments made and the results obtained with each of 
these compounds are fully detailed, but it will suffice us to 
say that the report recommends the use of dynamite No. 1, 
at any rate provisionally, though it is not impossible but 
that explosive gelatine may be a formidable rival. The 
reasons for this selection may be briefly stated—that 
dynamite has intense action, retains its normal strength 
though exposed to freezing, thawing, and occasional wet- 
ting, it is with reasonable care safely handled, and of a 
form that admits of charging easily, while it is manufac- 
tured on a fairly large scale and at a reasonable cost. Some 
of the above-named compounds are made upon a very small 
scale and at out-of-the-way places, so that if hurriedly 
required in uantities for offensive or defensive 
operations could not be obtained. Dynamite No. 1, recom- 
mended, consists of 75 per cent. of nitro-glycerine absorbed 
by 25 per cent. of Kieselguhr. 
A oe bso explosive mixtures was found 
K (6+ BE)‘ 
Ww (D + A)! R® , and this formula, when repre- 
senting the en developed by explosive compounds in 
the Redonidl pies containing the charge, may be sim- 
KC 
plified to W @ +A): 
constant depending upon the explosive employed, the index q 
should be 2, except for loss Seodene of the slight compressi- 
bility of water, C the weight of the explosive in pounds, D 
the distance in feet, and A a constant depending upon the 
energy developed at the centre of the ern From the 
data obtained the constants in the latter equation—applic- 
able only to the horizontal plane—were as follows:— 


=~, The formula obtained for the mean 
(D + 001)*"! 
pressure per square inch developed by the explosion 
°/ (1832000 \2 

paring these ions available energy e 
explosive is seen to * directly proportional to the ch: 
and—nearly—inversely proportional to the square of the 
distance, while the intensity of action varies directly as 
the two-thirds power of the charge and inversely to the 
14 power of the distance. 

e in the early part of this brief comment stated that 
the solution required was the area of effective action, and 
we may therefore state, almost in the words of the report, 
that the eral formula for the extreme destructive 
range 4 of asubmarine mine c with an explosive 
compound, and acting upon a first- ship of war, may 
in ghevel under the following form for convenience 
application:—In any particular case substitute the 
numerical values of 6, Eand C, and find 4. If the vessel 
submergence e charge properly suited to its size is 
supposed, say, not less than 3ft. or 4ft. for ]001b.,and propor- 

21 E)C 
tionally greater for larger amounts: 4 = fe . 
If the strength of the hulls of vessels is increased the 
constant 8 — change; if some other compound than 
dynamite is the constant E changes, and so on. A 

deal of attention has been bestowed upon this subject 

y Englishmen, but little has been published. Perhaps 
greater attention has been bestowed in obtaining certainty 
of motion in a required direction than to area of action, 
but it must be remembered that for defence stationary 
mines will be largely used. One most important feature in 
mining work, which needs a much more exhaustive series 
of experiments than have been given to it, is that of 
sympathetic explosion. Under what conditions can an 
enemy’s mines be exploded and the path cleared? 
According to Colonel Abbott’s report, no fear need be 
entertained of the pathetic explosion of one charge 
from the explosion of its neighbour, or of a countermine, 
provided the case be of iron strong enough to resist 
rupture from the shock. 


, in which expression K is a 


NAVAL ENGINEER APPOINTMENTS. —The following appointments 
have been made :—George A. Haggarty, assistant engineer, to 
the Northampton, vice Bolland ; G. T. Simmons, engineer, to the 
Pembroke, additional, for service in the Arethusa; Job. K. 
Medlen, engineer, to the Asia, for service in the Active ; James C. 
Oare, engineer, to the Asia, for service in. the Bacchante; J. 
Stuart, engineer, to the Asia, for service in the Emerald ; Alfred 
J. Nye, engineer, to the Asia, for service in the Nymph ; Edwin 
G. P. Mollett, assistant engineer, to the Asia, for service in the 
Cordelia ; Charles E. Stuart, assistant engineer, to the Asia, for 
service in the Rupert ; Charles W. Gregory, assistant engineer, to 

3 Benjamin J. Lewis, assistant engi- 


neer, to the Hector, vice Nye. 
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RAILWAY MATTERS, 


Tue experiment of a uniform fare for all journeys is to be tried 
forthwith on the Ceinture Railway round Paris. The Pall Mall 
Gazette says the fare will be thirty centimes (3d.) for any distance, 
A uniform 3d. fare would not pay on the Inner Circle in London, 
when completed. 


TuE St. Gothard Railroad, which cost about £8,000,000, in the 
first eleven months it was open, ending with April last, earned 
£358,000 gross and £198,600 net. The largest earnings of any 
months were £40,540, in September. Nearly half of the earnings 
have been from passengers, but this traffic seems to have fallen off 
since October. 


In the German Empire, exclusive of Hungary, last year 139,452 
railroad servants were examined as to their capacity to distinguish 
colours. Of these, the Railroad Gazette says, 998, or 0°72 per cent., 
were found to be colour-blind. Of 115,154 examined this year, 
only 46 were wholly and 273 partly colour-blind—0°28 per cent. of 
the whole number. 


In concluding his report on a collision which took place on the 
8rd ult. at Ramsgate Station, on the London, Chatham, and 
Dover Railway, Major Marindin says :—‘“‘If the train had been 
fitted with a continuous brake the driver could have easily stopped 
the train, even if he had not applied it before he arrived at the 
west end of the platform, but the necessity for using such a brake 
ought not to have arisen.” 


On March 31st there were in New Zealand 1358 miles of railway 
expenditure ,821; the correspondin 0! year being, 
pen ts, £892,026 ; Re peeps £523, 099. There were this year 
1,564,793 tons of goods and 3,283,378 passengers carried over the 
lines. The 1358 miles open for traffic, with the amount still to be 
expended, will cost £11,409,479, the revenue upon which is at the 
rate of £3 3s. 2d, per cent. 

THE Railroad Gazette record of accidents on American lines 
pry | June includes 33 collisions, in which 26 persons were killed 
and 58 injured ; 55 derailments, in which 10 persons were killed 
and 35 ome and 3 other accidents, in which 2 persons were 
killed and 2 hurt. Twenty-five of the killed and 51 of the injured 
in the collisions were railroad employés, as were all of the killed 
and 26 of the injured in the pa ents, and all of the killed and 
injured in the other accidents. 

A NEw railway to Princetown, in the heart of Dartmoor, was 
opened on Saturday. It is worked by the Great Western as a 
branch from its line from Plymouth to Launceston. The junction 
is at a place called Yelverton, about ten miles from Plymouth, but 
passengers are carried on to Horrabridge, the next station beyond, 
and brought back again. The line is ten miles in le h, and isa 


continuous ascent over the hills to Princetown, rising . in ten | bers 


miles, or a mean gradient of 1 in 66. 


THE train accidents in June in America are classed as to their 
nature and causes as follows :—Collisions: Rear collisions, 22; 
butting collisions, 8; ae ee 3. Derailments: Broken 
rail, 1; broken frog, 1; broken bridge, 2; spreading of rails, 8 
broken wheel, 1; broken axle, 4; broken truck, 3; accidental 
obstruction, 2; cattle on track, 5; land slide, 2; wash-out, 3; 
wind, 3; misplaced switch, 4; malicious obstruction, 2; unex- 
Rotel $1 14; boiler explosion, 1; broken connecting rod, 2. 


In the six months from October 1st, 1880, to April 1st, 1881’ 
4123 tires broke on sixty-five railroads in 
21,247 miles of road—19°4 to every 100 miles of road, against 25 in 
1880. The Railroad Gazette points out that there was one tire break 
to every 124,760 miles run by a wheel. Like rails in this country, 
the breakages increase in cold weather. In successive months the 
numbers were :—October, 352; December, 435; Jan 1562; 
February, 775; March, 592. Below the freezing point 1553 break- 
ages occurred; above it, 956. : 


A GENERAL classification of the railway accidents in America 
during June is made as follows by the Railroad Gazette :— 


Collisions, Derailments. Other. 

nforeseen obstructions — . co = 14 


EARL GRANVILLE having placed at the disposal of the Institution 
of Civil Engineers one of the six sets of invitations forwarded to 
the Foreign Office by the Northern Pacific Railroad Company, Mr. 
George Barclay Bruce, vice-president, has been deputed to attend 
the formal opening of the line as the representative of the Institu- 
tion. Having been Robert Stephenson’s second pupil, and after- 
wards a trusted assistant of that eminent engineer, this nomination 
seems to be a very appropriate one. In December, 1859, Mr. 
Bruce, in accordance with a wish by Robert Stephenson 
shortly before his death, tested the t Victoria Bridge over the 

Lawrence, at Montreal. 


A REPoRT by Colonel Yolland has been published on an accident 
that occurred on the 1st ult, to an up passenger train on the Corn- 
wall Railway, between Menhenoit and St. German’s stations, when 
the last vehicle in the train, an empty third-class carriage, and a 

truck any loaded with fish, both got off the rails while 
trav g at about thirty miles an hour, but the train was 

after running a distance of about 473 yards, without doing 
m damage except to the permanent way. No persons were 
a and the train was not separated into two parts. After the 
accident it was found that the rails had opened out over 2in. 
Colonel Yolland says :—‘‘ It is most fortunate that the train was 
fitted with a cord communication, as it enabled the under at 
once to sound the engine brake whistle when he found that a 
carriage was running off the rails, and thus to attract the engine- 
driver's attention, and caused him to apply the continuous 
automatic vacuum brake and to pull upthe train in a short distance. 
If this had not been done the results might have been serious. 
The railway law does not require that trains should be fitted with 
the means of communication unless they are appointed to run for 
@ distance of twenty miles without stopping, and it is a serious 
error in the law, which will be corrected, I trust, when any legisla- 
tion takes place with respect to the working of railways.” 

Few of our British railways have a series of works in hand 
so extensive as those that the Lancashire and Yorkshire Rail- 
ny have. During the half-year it spent not less than 
£810,000 on new works charged to capital. Out of that sum 
£826,000 were nded on lines that are open for traffic—over 
£270,000 of the latter amount being for enlargements of stations 
and other works. In adding to the working stock £74,000 were 
pent, engines being the most costly of the additions. Of the new 

there were several important in ee as may be judged 

e sum expended was ,000 in the half- 

when it is said that th pend £399,000 in the half. 
ts There is a widening of the line between Heaton Lodge and 
eld, a loop line at Liverpool, a widening of the line into 
Bradford, extension works at the Victoria Stati * Manchester, 
@ series of works at Fleetwood Dock, on which half-a-million has 
been expended, and other costly works. In the half-year that 
has now been entered upon the expenditure will be heavy—it is 
estimated at about £950,000—but after that, as the anticipated 
sum is £1,770,000, it may be that there will be a 
diminished rate of expenditure. e Lancashire and Yorkshire 
Company has awoke to its position and to the necessity of spend- 
ing money, though the first result is seen in the fall in its 
dividend, but as the works - near accomplishment it gains a 
capacity of service that with its enormous population should make 
it much more productive. 


Germany, which had | hand 


NOTES AND MEMORANDA. 


IssoupuN, the birthplace of Nicolas Leblanc, the inventor of 
the process for making soda from salt, is about to erect a monu- 
ment to his memory. His discoveries in chemistry were of the 
highest importance, that relating to soda being made in 1790. 

THe annual rate of mortality for the week ending August 
4th, in twenty-eight great towns of England and Wales, averaged 
20°0 per 1000 of their aggregate population, which is estimated 
at 8,620,975 in the middle of this year. The six healthiest places 
were Plymouth, Cardiff, Derby, Birkenhead, Brighton and Bristol. 

In London 2505 births and 1465 deaths, or 8°7 per hour, were 
registered during the week ending 4th August. Allowing for 
increase of population, the births were sixty-seven, and the deaths 
so many as 224 below the average numbers in the corresponding 
weeks of the last ten years. The annual rate of mortality 
from all causes, which had been equal to 23°5 and 21'2 per 1000 
in the two preceding weeks, declined to 19°3, 

THE death rate in New York oles the week ending July 
7th, was 41°6 1000, the rate in thirty-two United States 
cities being 30°5. In the North Atlantic cities the rate was 24°7 ; 
in the Eastern cities, 35°38; in the lake cities, 21°6; in the river 
cities, 29°5; and in the southern cities, for the whites, 26°0, and 
for the coloured, 40°2 per 1000; 58 per cent, of all deaths were of 
children under five years of age. Accidents caused 2°9 per cent. of 
all deaths, caused 8°6 cent, of all deaths, the 
proportion being highest in the North Atlantic cities, 35°1 per 
cent., and lowest among the lake cities 18°9 of the deaths. 

LIEUTENANT D1gk, of the Russian army, has discovered a new 
illuminating substance which is able to impart luminous pres 
to the objects to which it is onpied. It is in the form of a powder 
and of three colours, green, yellow, and violet, the latter being the 
most powerful, Water in a glass vessel is by this means converted 
into an illuminating fluid. a lecture recently delivered by the 
inventor at the Nicolai Engineering Academy at St. Petersburg he 
explained the application of the substance to mg and industrial 
mining operations, as it consumes no oxygen. e illuminating 

wer lasts for eight hours, and the powder must then be renewed. 

German Government has lately making experiments with 
Lieutenant Diek’s invention. 

THE following method for the preparation of selenium on a large 
scale has been described by Hugo aa cite ingl. Pol. 
Journ.” 64, 247, 12:—The selenium originally contained in the 

rites is afterwards found i 


SUB-IRRIGATION trials have been lately made in America with 
results, jiggs, a prominent horticulturist in | 
0 county, 


Bi 
tried the plan in an orchard of 150 acres in Solan 


he found that the product was so increased in quantity and quality 
as to pay the cost of the improvement in one year. Trenches 
about 18in. in depth are dug at intervals of 7ft., and as long as 
required to cross the piece of land to be irrigated, and in these 
cement pipe din. in diameter and of 2in. open bore is laid by a 
machine like that illustrated in our last volume, carried along by 

, making a continuous pipe. ile the cement is still soft, 
holes are punctured in the pipe at intervals of 7ft., and in each of 
these a peforated plug is inserted, through which the water, when 
let into the pipes, will percolate and irrigate the ground. These 
pipes connect with a main trunk of 4in. or Gin. in diameter, 
which the supply of water runs. 

A sort alloy which attaches itself so firmly to the surface of 
metals, glass, and porcelain that it can be employed to solder 
articles that will not bear a very high temperature, can, according 
to Amateur Mechanics, be made as follows :—Copper dust obtained 
by precipitation from a solution of the sulphate by means of zinc 
is put in a cast iron or porcelain lined mortar and mixed with 
strong —— acid, specific gravity 1°85. From 20 to 30 or 36 
ages of the copper are taken, ing to the hardness desired. 

'o the cake formed of acid and copper there is added, under con- 
stant stirring, 7 of mercury. When well mixed, the 
amalgam is carefully rinsed with warm water to remove all the 
acid, and then set aside to cool. In ten or twelve hours it is hard 
enough to scratch tin. If it is to be used now, it must be heated 
so hot that when worked over and brayed in an iron mortar it 
becomes as soft as wax. In this ductile form it can be spread out 
on any surface, to which it adheres when it gets cold and hard. 

DvuRAND has explained the spontaneous ignition of coal as being 
due to the presence of pyrites, which on oxidation under suitable 
conditions inflames and then sets fire to the coal in which it is 
imbedded. According to Fayol’s ae however, tbe real 
cause of this phenomenon is the oxidation of the coal itself and 
not of the pyrites. The absorption of oxygen by coal—carbon— 
takes place more or less readily according to the temperature and 
the coal being more or less finely divided. According to the 
“Journal” of the Society of Chemical Industry, lignite in the 
state of fine dust takes fire at 150 deg., gas carbon at 200 deg., 
coke at 250 deg., and anthracite at 300 deg. or above. On heating 
a mixture of finely-powdered coal and pyrites to 200 deg. for four 
days the coal took up 6 per cent. of oxygen, whilst the pyrites 
absorbed only 3°5 per cent. Hence coal absorbs oxygen much more 
energetically than pyrites does, which has also been confirmed by 
the following experiment :—About 900 grams of powdered coal and 
3350 grams of powdered pyrites were at in 
a drying chamber. Up to 135 deg. both behaved similarly, but 
from there the temperature of the pyrites remained almost 
stationary whilst that of the coal quickly rose, ignition taking place 
after a few hours. Two other samples of coal and pyrites were est 
in a chamber at 200 deg. The temperature of the coal Ps ly 
increased. After forty minutes it got up to 200 deg., and the coal 
took fire, whilst the pyrites had at the same time only been raised 
to 150 deg. The ignition of the coal was not at all hastened by an 
admixture of pyrites. 

Mr. W. Crooxss, F.R.S., Dr. W. Odling, and Dr. C. M. Tidy, 
reporting to the official water examiners for the metropolis as to 
the results of their analyses during July, state that of the 182 
samples of water collected by them from the mains of the seven 
London — taking their supply from the Thames and the 
Lea, the whole, without exception, were clear, bright, and well- 
fil . In respect to aération and to general freedom from colour 
and excess of organic matter, they had maintained their excellent 
character, although, indeed, in one exceptional sample the propor- 
tion of organic matter present was in excess of what was customary 
at this season of the year. Referring to Dr. Frankland’s report on 
the water supplied during June, these gentlemen point out that it 
is stated that the river-derived waters supplied to London in June 
contained from nearly 2 to 2} times as much of organic impurity 
as a certain well-water standard, peculiar to the reporter. As 
usual, it is not thought advisable to point out that, measured 
the same peculiar standard, the ‘‘ organic impurity ” of the highly- 
reputed Loch Katrine water supplied to Glasgow is, ing to 
the reporter’s own figures, in excess of that present in the Grand 
Junction, Chelsea, West Middlesex, Lambeth, and East London 
Companies’ waters, and is double that present in the New River 
Company’s water. We would renew our pees against the use 
of this misleading scale of implied unwholesomeness and the 
partisan purposes it is. skilf made to subserve—a protest 
— called for at the at time, when the possible spread 
of cholera from Egypt to the United Kingdom has directed unusual 
attention to questions of water supply, and more particularly to 
the supply of the metropolis. 
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MISCELLANEA. 


Tuk Queen has intimated her intention of conferring the honour 
of knighthood upon Mr, Robert Rawlinson, C.E. 


THE number of visitors to the Fisheries Exhibition on Saturday 
last was 20,494, a total for last week of 151,467, and a total from 
the opening of the Exhibition of nearly a million and a-quarter. 


Mr, ALEx. B, W. Kennepy, M. Inst. C.E., Professor of Engi- 
neering and Mechanical Technology, University College, London, 
has been by the Section engi Civil 

eers to serve as a juror in , ion ineering 
and Machinery,” at the Amsterdaia Exhibition. 

A CONTRACTOR, who had lately undertaken to repair a road in 
Clinton county, State of New York, employed for the purpose 
clinkers and refuse from a neighbouring smelting furnace. People 
soon remarked an abundance of glistening icles on the road 
surface, which, on examination, proved to ure silver. The 
explanation was soon found. The ore sent to the furnace came 
from an ironstone mine which was traversed by an irregular vein of 
silver ore. But the ore smelted indiscriminately, and so silver 
became mixed with the scorie that were rere to repair the 
road. The contractor reconsidered the use of that slag. 


ATTENTION is now bei in given in Mecklenburg to the 
and Berlin ©; scheme, to complete which there have 
still to be two portions constructed. Herr yon of Hanover, has 
lately modified his project drawn up ten years ago in accordance 
with the altered requirements of the present time. This plan deals 
with the section between Biitzow and Giistrow, the cost of which 
is estimated at about £62,000. The original full dimensions will 
be adhered to, as it has been calculated that the saving to be 
effected by reducing them would not be considerable. It has 
been decided to draw up a new project for the final section between 
Giistrow and the Plauersee, 


AN accident occurred this week at the Eston Steel Works, Middles- 
brough. Something was wrong in a culvert near the converters. A 
man named Baxter went in to put it right, accompanied by a man 
named Sharpe. These men not re-appearing in due time, Mr. 
Bunting and Mr. Watherspoon, foreman, went to the rescue, but 
both were rendered installa | by the poisonous gases with which it 
then became evident that the culvert was charged. Means were 
quickly taken to ventilate the culvert and abundant assistance was 
procured, All four men were brought to the surface, and after 
receiving proper treatment three of them recovered. Baxter, how- 
ever, the man who first went down, was dead. 


THERE will, says a daily contemporary, be on view at Nice during 
next winter’s exhibition a vessel described by M. Torelli, its 
inventor, as a “submarine observatory.” It is made of steel and 
bronze, and is constructed so as to resist the pressure of the water 
at a depth of 400ft. It is 26ft. in height and is divided into three 
portions. The upper one is for the commander, who directs the 
work and gives explanations as to the wonders of the sea to the 
passengers, who are in the middle compartment, partly constructed 
of we in order to facilitate observations. The balloon is provided 
with electric light, and a so communicating with the 
steamer which accompanies it. e third part is reserved for the 
machinery used in ascending and descending. 


Durine the last few years the question of normal sections for 
iron has occupied in Germany the attention of practical and 
technical authorities on the subject, with the result of certain 
normal models having been adopted for rolled iron, as applied to 
building purposes. While the commission ed in the 
necessary investigations was at work the Imperial Admiralty 
requested the members to consider the question of applying this 

nciple to iron for shipbuilding purposes. The matter was under 

iiscussion for about three years, and has in its different stages of 
P come before several of the annual congresses dealing 
with engineering subjects. The recommendations made have now 
received the official sanction of the German Admiralty. 


A MEETING was held on the 10th inst. to consider a proposed 
waterworks at Bungay, under the provisions of the Public Health 
Act, 1875, for the — of Bungay St. Mary and Bungay Hol 
Trinity. Mr. J. Compton Merryweather, M.I.C.E., and Mr. J. 
Howard, C.E., of the firm of Messrs. Howard and Baker, London, 
invited by the committee, were present to discuss the water supply 
of the district. The discussion resulted in an offer being made by 
Messrs. Merryweather and Howard to construct the waterworks 
within four months, under a new and economical system. The 
offer was accepted by the committee. Street watering is to be 
done by means of the tricycle reel and hose system, also an 
improved water tower for fire-extinguishing purposes, which is 
carried out in conjunction with fire-escapes, is to be used. 

AccorDiNG to a correspondent of the Times there are now 
altogether six lighthouses and one light vessel in the Red Sea ; four 
of these are in the Gulf of Suez, and of the remaining three one— 
that upon the Brother Islets—is not yet lighted. Between the 
Dedalus Shoal and Perim Island, a distan ce of more than 800 
miles, there is no light at all; and though for 600 miles, after 
leaving the Dedalus, there are no dangers in the track of steam- 
ships, after that the sea is studded with islands and rocks, which 
render the navigation difficult and dangerous, especially on dark 
and hazy nights. The places which are more especially dang 
are Jibbel Zukur Island and the Mokha Shoals. On Jibbel Zukur 
Island there are now the remains of three or four large steamers 
which have been wrecked there during the last year or two. By 
placing a lighthouse on Abu Ait Island, three miles to the eastward 
of the northern 7 of Jibbel Zukur, and a light vessel on the 
Mokha Shoals, the navigation of this most dangerous part of the 
Red Sea would be rendered much more safe and easy. For home- 
ward-bound ships there is also a great necessity for a light on the 
south-east end of the Shadwan Island, as a guide to the entrance 
of the Straits of Jubal. With the great increase of the traffic 
through the Red Sea which has taken place during the last few 
years, it is now high time that there should be some improvement 
in the lighting of this great highway to the East. We may point 
out that the Canal Company is now extensively adopting Pintsch’s 
fixed and floating gaslights for the canal entrance and elsewhere, 
and no doubt will soon employ them in the Red Sea, where they 
are very much wanted. 


Tue change that is taking place in the tonnage of the vessels that 
do the carrying over sea is very well exemplified by a statement of 
the tonnage that left the port of Sunderland during the first 
half of the present year. In that period the average tonnage of 
the‘vessels frequenting the Yes had increased by about 14 per cent. 
In the number of vessels there is a considerable variation. Com- 
paring the half-year with the first half of the past year, it is seen 
that of vessels frequenting the port of less than 150 tons register 
there has been a decrease of 224, and of the vessels between i150 
and 250 tons the decrease is 53 in number; butall above that show 
an increase. Between 250 and 350 tons the increase is 36; 
between 350 tons and 500 tons it is 4; between 500 and 750 tons it 
is 104; between 750 tons and 1000 tons it is 46; and above 1000 
tons the increase is 29. It is thus evident that small vessels are 
less uenting the great port of North Durham, and that the 


by | work is done by fewer and larger vessels; and this experience will 


probably be found to be general, for the tendency is marked 
towards the use of steam-propelled vessels, whilst the small sailing 
craft that a few years ago were the chief support of the ports are 
dying out. The result is that there is a tendency towards the use 
of the ports that can offer the fullest facilities for vessels of large 


tonnage, and as Sunderland has very considerably increased its 


facilities of late, it finds the benefit of the change, and some of 
the smaller ports lose. And probably that change will go on, for 
it is not likely that the small vessels that now exist will be renewed 
when they are removed from the register; so that the por that 

emselves with the fullest facilities for the ing of 
will reap the benefit. 


| 
burners, flue passages, chamber and the sulphuric acid from 
which it passes into the hydrochloric acid made with the same. In 
order to recover it, the chamber acid is allowed to run downa : 
Glover’s tower without the addition of any nitrated acid. It is 
: thus brought into contact with the reducing gases from the cham- 
, viz., SO,, which precipitate the selenium contained in it as a 
\; red amorphous powder, The reddish turbid acid thus got is allowed 
to settle, decanted, and the deposit of selenium washed and dried 
at 100 deg. 
| 
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PORTER'S LOGGING LOCOMOTIVE AT THE 


FIG. 4. 


CHICAGO RAILWAY EXPOSITION 


STEAM TRAMWAYS. 
An important meeting of engi- 
neers and managers connected 
with steam tramways in Eng- 
land was held on Monday at the 
Westminster Palace Hotel, when 
the following gentlemen, amongst 
were present :—Messrs. J. 
S. Ayrton, North Staffordshire 


Gateshead 


ways; J. 
Mason, Bradford Tramways; J. 
Y. Mawson, Wigan 


chester, Bury, and Oldham Tram- 
ways; C. N. Nicholson, South 
Staffordshire Tramways; E. 
Pritchard, C.E.; H. Burdon, 
Manchester, Bury, and Oldham 
Tramways; H. Smith, Man- 
chester, Bury,and Oldham Tram- 
ways; G. Truswell, Dewsbury 
and Batley Tramways; and W. 
Vaux, Bradford Tramways. 

The meeting originated in a 
suggestion from the Board of 
Trade, that before issuing the 

that were contem- 
plated with regard to the work- 
ing of steam tramways, the engi- 
neers and managers should ex- 
press apy special views they had 
on the subjects. The arrange- 
— was made, therefore, that 
preliminary meeting should be 
held at twelve o’clock on Mon- 
day, after which Major-General 
Hutchinson, R.E., from the 
Board of Trade, would attend 
the conference later in the day. 

At the preliminary meeting, 
Mr. J. Kincaid, C.E., in the 
chair, the views of several of the 
gentlemen present were elicited 
on various interesting points,and 
the experience obtained on the 
tramways in various localities 
was referred to, The most im- 
portant points discussed referred 
to the engines in use, which 
were of various types, viz., 
M er and Man- 
ning and Wardle, Kitson and Co., 
the Falcon Engine Company, 
Messrs. Wilkinson and Co., and 
Mr. Perrett’s combined engine 
and car, each having special characteristics. The type 
senger cars was also much discussed, and the causes 
accidents that have occurred at Huddersfield, Birkenhead, Brad- 
ford, and Blackburn were also discussed. 

At the second meeting at three o’clock, Maj Hutchin- 
son taking the chair, Mr. Kincaid reported the results of the 
discussion at the preliminary meeting, which ap to resolve 
themselves into the following :—(1) Controlling the of the 
engines by reversing is objected to. (2) The engine should have 
brakes on four wheels. (3) The automatic brake cylinder should 
be used by the driver an well as bby the eutennstiondiiin: 4A 
separate mechanical brake as well as the steam brake should be 
in the hands of the driver. (5) The top load is dangerous on 
cars with a short fixed wheel base, except only where the cars 
are required to be small and the curves are not severe, and gene- 
relly the passenger cars with bogies or flexible wheel base are 


A sEconDaRY railway has 
been opened 


FIG 8.—LOGGING TRAIN. 


Fi. 3. WOOD RAILWAY IN EAST TENNESSEE. 


approved in preference to the fixed wheel base. (6) The top 
load is advantageous where the wheel base is not fixed, and strict 


i should be provided on the car, or the con- 
ductor should not be allowed to collect fares at: those places, so 
as to be ready to.apply the car brake. (8) An additional chain 
coupling is advisable in addition to the ordinary draw-bar. (9) 
It would be advisable that the automatic governor should be 
applied by a fifth wheel instead of by connection with the engine 
driving axle. Major-General Hutchinson went through these 
matters again and received further explanations from the gentle- 
men present, and thanking them for the assistance which he 
had received, explained that before issuing the new rules the 


rules were finally settled. 


, and in the country 
about twenty-five miles an hour. 
The locomotives, enclosed with 
awning, curtains, &c., but 


the de la 
of Brussels and Tubise. They 
weigh about 14 tons in running 
order, and work at a pressure of 
6 to 10 atmospheres (90 lb. to 
150 Ib.) square inch drawing 
two, sometimes five, “air 


tng up sta The engines can 
condense their 


steam, but rarely 
do so. On first pepe | the 
drivers were ordered to go slowly 
when passing horses, and stop 

entirely if they showed signs of restiveness ; but it was soon fo’ 
that the only fright the horses had was communicated to them 
by the drivers. They have now become educated up to passing 


their new rivals with no more concern than their own congeners. 
the many works on the line of route, the company 


shortly 


have no reason to complain of su! 
between 


to make a new line on the right 
Liége and Seraing. 


UTH KENSINGTON MosEUM.—Visitors di the week 
1883 :—On Monday, Tuesday, and Sa‘ 
10 a.m. to 10 mercantile marine, 
section, and collections, 14,155. On Wednesday, Thursday, 
and Friday, admission 6d., 10 | 
mercantile marine, Indian section, and other collections, 


‘i 
| WF 
d 
TRAMWAYS. 
ib it ated the works of the Société 
Tramways; B. S. Biram, Bir- the company by the com- 
ways; H. Foley, SS the members during their stay 
Tramways; J. W. Grover, C.E.; | at Lidge in July. Previously 
G. Herbert, Nottingham Tram- | “= the tramway stopped near the 
T. F. McNay, C.E.; J. W. New- = - was 74 kilos. (373 chains) long, 
mS, = ~metres, equal 4ft. 8}in. The 
> = | ing places at intervals, is laid in 
SS \ \ the middle of the road in the city 
= W } and suburbs, and on one side of 
=I z= | it in the country, so as to inter- 
other traffic. e steepest gra- 
= =} are some sharp curves. The 
eS line is divided into five sections 
of unequal lengths, each being } 
run over in seven minutes, that 
five miles. The speed in 
the ci is slow, in the suburbs 
3 There are four departures per 
hour, and on an average 3500 F 
\ = are carried daily. 
‘- = = = | me goods wagons are ready, 
\ : but not yet used. Only 34 kilogs. 
/ Re aS (73 lb.) of small coke are con- 
: sumed per kilo. (1093 ds) run 
| \ i 
/ 
. round curves. (7) In certain hill of the routes, either an 
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THE METEORITES OF CRANBOURNE, ROWTON, 
AND MIDDLESBROUGEH.* 


ALREADY in 1854 it was known that masses of iron lay near 
Western Port, south-east of Melbourne. Mr. E. Fitzgibbons, the 
secretary of the Municipality of Melbourne, was the first to direct 
attention to their meteoric , and he succeeded in remov- 
ing sufficient of the larger mass to have the pieces forged into a 
horseshoe, Two masses of meteoric iron were discovered in 
Victoria, and were reported on by the late W. Haidi , in Vienna, 
in 1861. The smaller block became the pro: of Mr. Abel, the 
engineer; the larger one was purchased for a sovereign of Mr. 
A. Bruce, now of Chislehurst. It appears that Mr. Bruce had been 
shown a piece of iron, which had the aeee of meteoric iron, 
in the fire-place of asquatter, and he asked the man if any more of 
the kind was to be met with in that neighbourhood. He was 
conducted to a spot in the adjoining parish of Sherwood, where an 
irregular spur of iron projected from the surface, and he there 
and then purchased it, with the intention of presenting it to the 
British Museum. Later on, when they proceeded to dig round it 
and uncover its sides, they were astonished at its size—it was found 
to weigh three tonsand a-half. Various sums of money were offered 
Mr. Bruce for the splendid block, but his one answer to all such offers 
was : “‘No! I have bought it fora sovereign, and I ren ae | to give 
it to the British Museum.” As has been stated, a part 'y of theiron 
was above the surface. Early in 1861 the spot was visited by Dr. 
Neumayer and Mr. Abel. One mass was found to weigh several 
hundredweight, the other, as already stated, between three and 
four tons. They were found to be, beyond all eer native, or 
meteoric iron, covered with a crust of the usual character, in which 
the customary hollows were not wanting. This statement is, how- 
ever, somewhat misleading; no crust corresponding to that of 
magnetite such as is presented by the Rowton siderite—see infra— 
is met with, but in place a layer of considerable thickness of 
hydrated oxide and magnetite, indicating a long period duri 
which the blocks had lain in the earth. The relative positions oi 
the two masses was S. 34deg. W., and N. 34 deg. E.—magnetic 
declination—and they were 3°6 miles—60 miles to a degree at the 
equator—apart. Both lay close to the surface, and were only so 
deeply imbedded that a point protruded from the soil. The Tati. 
tude of the smaller block, which lay north of the other, was 38 deg. 
8 minutes S., and the longitude 145 deg. 22 minutes E., those of 
the latter being latitude 38 deg. 11 minutes S., and longitude 145 
deg. 20 minutes E. The height above sea level of the former was 
107ft., and of the latter 127 They showed no ity beyond 
that due to the action of the earth. The under side of each mass 
was strongly south magnetic, and on the upper side north mag- 
netic. The longer axis of the Bruce meteorite, the r mass, is 
about five English feet, and it lay exactly in the meridian of the 


Neumayer made a number of determinations of the specific gravity 


of the nickel-iron of the smaller mass, in the jon of Mr. 
Abel, ranging from 7°12 to7°6, the crust being 3°66. This block was 
sent to the International Exhibition in London in1862. The larger 


was brought down to Melbourne, and placed in the Universit d 


made in the case of some which had been reduced in hydrogen, a 


_ further portion picked direct from the fragments which had come 


off the meteorite was taken ; both kinds were found to be equally 
ry The fresh plates taken direct from the meteorite con- 

ined 0°688 per cent. of phosphorus. Analysis of the plates 
showed them to consist of— 


Tron... .. 70°188 +28 = 2°504:5 


29°74 + 29-5 = 1-008: 2 


99°882 


This is evidently an of very well defined composition, which 
has been extruded from the nickel iron under special conditions 
when the latter was saturated with it and ready to expel it. It is 
the constituent of nickel-iron which forms the fine lines constituting 
the Wiedmannstiidtian figure, and not Schreibersite, as usually 
stated in writings on the etched figures of meteoric iron. Tinite 
is the name Professor Gustav Rose gave to leaves containing 13°2 
per cent, of nickel, and which he stated to form the figures on an 
etched surface. Dr. K. G. Zimmermann, in a letter to one of the 
editors of the Jahrbuch fiir Mineralogie, 1861, p. 557, proposed the 
name “‘ Meteorine” for a new metal occurring in the Cranbourne 
meteorite, which he found to contain no copper, nickel, or cobalt. 
The substance referred to in both cases was evidently the little 
plates above described. As the composition of this mineral has 
now for the first time been definitely made out, I propose to call it 
Edmondsonite, in memory of the late George Reconion, the 
head master of Queen pshire, a great lover of 
science, a man with whom I had the honour to be long and inti- 
mately connected. 

A curious accident should here be described which established 
the fact that the alloy is a definite chemical compound. A 
number of pieces of nickel-iron from this meteorite, which had 

y ing the experiment, which was condu out o' 
doors, it came on to rain, and some drops touched the hot tube and 
cracked it. Air slowly entered the crack and oxidised the iron, 
till it acquired a bright blue colour, while the little plate of 
Edmondsonite remained colourless. This result with the 
conclusion arrived at by Stodart and Faraday some sixty years 
ago,* on the oxidation of alloys of iron and nickel. An alloy of 
iron, or rather of the best Bombay wootz, with 10 cent. of 
nickel, made by them in 1820, in imitation of the Siberian 
meteoric iron, in which Children found as a mean of three analyses 
8°96 per cent.+ of nickel was compared, as regards its powers of 
undergoing oxidation, with pure iron. And the authors say: The 
colour, when polished, had a yellow -. A piece of the all 
has been exposed to moist air for a considerable time together wi 
a piece of pure iron; they are both a little rusty, not, however, to 
the same extent, that with the nickel being but slightly acted 
upon com tively to the action on the pure iron; it thus appears 
that nickel, when combined with iron, has some effect in prevent- 
ing oxidation, though certainly not to the extent that has at times 
been attributed to it. It is a curious fact that the same quantity 
of the nickel alloyed with steel, instead of preventing its rusting, 


there, near the shore, and unfortunately exposed to the action of sea 
water. Efforts were made to delay the shipment of the Bruce 
meteorite to England; but eventually the er block was bought 
by the trustees of the British Museum for £300, and it was pre- 
sented to the Colonial Museum; the Bruce meteorite was then sent 
to this country. When it reached the British Museum some holes 
were drilled into its under surface, and it was fixed on a turntable 
in the first room of the mineral gallery. It was found to decay to 
a considerable extent, ents oxidi and crumbled off, and 
drops of iron chloride exuded here and there. This, however, was 
stopped to a very great extent by injecting it with clear shellac 
varnish, and keeping it in a glass case rovided with trays contain- 
ing caustic lime. By this means the destruction has been reduced 
which was so rapidly decaying presented a very mar! ine 
character; that the tetrahedral structure broke up into plates, 
and between them were very thin plates of another constituent, 
whieh less readily underwent The action of moisture on 
these series of plates was like the exciting li a a 
vanic cell, and caused the oxidation to very rapidly. 
Many of the fragments which came off at this time were 

and reduced again to the firm, solid, original condition, and present 
beautiful structure. this I shall have more to say later on. 

It was at once noticed that the meteorite consisted entirely of 
metallic minerals—that it contained no rocky matter whatever. 
One of the first experiments which suggested itself was to deter- 
mine whether the iron was alloyed with nickel, cobalt, copper, &c., 
and whether it contained combined carbon. A weighted portion was 
suspended by a platinum wire, carefully covered up in caoutchouc, 
in a solution of re-crystalli salt, and conn with a Bunsen 
cell, in the apparatus shown in a woodcut in the paper. The posi- 
tive ceJl was kept slightly acid from time to time as it grew 
alkaline. Nickel-iron weighing 59989 grms. was dissolved in this 
way, and the greater part of the insoluble ingredients was found 
to consist of very minute bright, apparently square, prisms, which 
pervade all the nickel-iron, and apparently constitute nearly 1 
cent. of its mass. These prisms are acted upon slowly and with 
considerable difficulty by hydrogen chloride, but go readily in 
hydrogen nitrate. But I sball return to the consideration of the 
characters and composition of the prisms later on. The absence of 
all combined carbon was fully established. The nickel-iron thus 
dissolved was found to contain of— 


Some of the est nickel-iron crystals, and cleavages of them, 


were examined for other constituents than iron with the following 
results :—I. was a tetrahedron of iron with cleavages parallel to 
the faces of the tetrahedron; II. was similar to L, but thinner ; 
III. were several examples of clea’ plates, firm, not pliant, 
thicker than the paper-like a which will be described later on ; 
IV. were thinner plates, but not pliant ones; V. 

‘ollowing 


were thick 
cleavage plates; and VI. some borings. The f ingredients 
were met with :— 


L IL Ii. Iv. 
Insoluble part .. 1°405 Pa 0°108, 0°106, 0°724 none none 0°187 
3 and cobalt "801 9046 — 
Cobalt.. .. .. 0°601 0°756 
Phosphorus 0°187 0-018 — 


The rusted fragments of the meteorite, which were care- 
fully picked over, yielded many very good ‘crystals of sical ioe, 


y preserved. 
In one of the early notes on the Bruce meteorite, published 
M. W. Haidinger in 1862, he wrote: “ Vielleicht finden sich in der 
ttigungspunkte, welche wirklich verschiedene Mineralspecies 
darstellen.” Such an instance presents itself in the thin, paper- 
like, pliant plates which lie on the faces of the tetrahedra of 
nickel-iron and between the large plates of the crystals of nickel- 
iron ; they are in the form of equilateral triangles or are lozenge- 
shaped, have the thickness of stout writing paper, and unlike the 
plates of nickel iron, are = pliant. are strongly mag- 
netic, are of a white colour, and have evidently been extruded 
from the nickel iron at the time of formation. They are soluble in 
hydrogen chloride and nitrate. As the examination of them was 


* Condensed in the “ Philosophical Transactions,” Part III, 


from 
OF 3862, by Walter Flight, D.Sc,, 


P d to accelerate it very rapidly.” 

The Bruce meteorite contains many nodules of troilite lying here 
and there amongst the plates and of nickel-iron, always in 
rounded masses, only very occasionally an ill-defined cleavage plane 
being met with. They in size from }in. to more than 2in. in 
length, are usually covered with a thin layer of graphite, some- 
times with some daubreelite surrounding them, and one nodule, 
consisting of graphite, was found to enclose troilite which had 

ted inside the graphite in a curious way, so that the section 
of the nodule suggested the outline of a holly leaf. A sketch in 
the paper represents a section of the nodule of graphite, the shaded 
enclosed representing the =. Troilite is the only 
sulphide found in this meteorite, , it need hardly be said, was 
not in the slightest degree magnetic. A specimen of pounded and 
dried mineral was digested with a quantity of carbon disulphide, 
which had been twice distilled, for a day and a-half, and sulphur 
amounting to 0°0207 per cent. was dissolved. portion chosen for 
analysis was found to possess the following composition :— 


L II. Ii. IV. 

Insoluble part . O915 .. 2297 

Or, as the mean of these determinations :— 

36°36 

eo = 0130 . 
100°155 100°00 


The next mineral, the composition of which we have to consider, 
is that forming the prisms which, as we have y seen, are 
scattered throughout the mass of the nickel iron and form nearly 
1 per cent. of its mass. They resist the action of hydrogen chloride, 
and are only dissolved after long treatment with very strong acid ; 
they dissolve, on the other hand, easily in hydrogen nitrate. The 
exhibit strong magnetic characters; they seem to be identical wit: 
the mineral to which Gustav Rose gave the name of rhabdite. 
They appear to form square prisms, and the terminal faces of the 
— could rarely be met with. The prisms were exceedingly 

ittle, and were rarely, if ever, of their normal length. It wasa 
difficult matter to obtain the prisms quite free from organic matter 
—dried varnish, &c.—but the following very pure material was at 


last obtained :— 
L IL Ill. Mean, (Fe, Ni,) P. 
Nickel .. 49°715 48°955 49°335 48°38 
Tron.. .. .. 36°666 39°519 38°540 38-242 38°23 
Phosphorus .. (13°619) 12°586 12°645 12°950 13:39 
100°00 
The specific gravity of several specimens of the prisms gave 
numbers aaiies from 6°326 to 6°78. 


A few years ago Professor Daubrée} pointed out the t resem- 
blance which he had traced between the artificial phosphide of 
iron, Fes P, which M. Sidot had succeeded in preparing, and the 
rhabdite of meteoric iron. I have to offer my hearty thanks to 
Professor Daubrée for permitting me to inspect some of M. Sidot’s 
crystals, which bore the closest resemblance to the above crystals. 
More recently, in the spring of last year, M. E. Mallard§ com- 
municated a note to the “‘Comptes Rendus” on phosphide of 
iron found among the products of the spont fires in the 
mines at Commentry. The crystals are square prisms terminated 
by a pyramid, are strongly magnetic, have a specific gravity of 
6°71, and the composition indicated by the formula Fe, P. > 
of course, contain no trace of nickel; in all other respects, however, 
they bear the closest resemblance to the above body. 

en the crude nickel-iron of the meteorite was treated with 
hydrogen chloride till action coarse, insoluble icles, 
mixed with a black powder, and the needles remained. aa | 
could both be removed by decantation and repeated oe t 
was then subjected to a thorough cleansing with hydrogen chloride, 
with dilute nitric acid, with water, with a mixture of ether, alcohol, 
benzol, and chloroform, and, finally, when dried, with the magnet. 
In this way the coarse powder was obtained in a pure state. It 
consisted of a very brittle, very magnetic, coarse powder, which 


tal Researches in Chemistry and Physics.” 


*F 
and 


1850, p. 63. 

Berzelius found nickel 10°78 per cent. and Co. 0°46 per cent. in the 
Comptes Rendus,” Ixxiv., 1427; and M. Sidot, 

Comptes Rendus,” Ixxiv., 1425. 
§ M. E. Mallard, “Sur la production d’un 

et du fi anorthite, dans les 

mentry.”—" Comptes Rendus,” 1881, xcil., 938, 


ure de fer cristallisé 
houillereg de Yom- 


Ava. 17, 1883, 


dissolved easil: 
strong hydrogen nitrate, Analysis gave the 


L IL 
Iron .. .. 56245 55°00 5611798 = 2-004 
Nickel’ 29:176 291762 $2998 
13°505 18°505+81 =0°435x7=8:045 
98-798 


This is, doubtless, the mineral Schreibersite which ap to 
have the composition indicated by the formula (Fe: Ni), p. The 
material, as already stated, consisted of a coarse powder, of faceless 
irregular fragments of a very brittle constituent of the meteorite, 
Search was paving «Aree: for crystals, and occasionally, but 
very rarely, larger ies which 7 when broken up have 
formed this powder, were hit upon. One was met with, a 

brass-coloured oblique crystal, which readily cleaved across the 
base; it was but slightly acted upon by hydrogen chloride or 
nitrate, both of which, however, on long continued boiling, dissolve 
it slowly; in aqua regia, on the other hand, it quickly disappears, 


When heated a ent of one of these quickly became of 
a dark brown. ysis of these crystals gave the following 
results 
Tron... .. 69251 +28 =2484=} 
Nickel* .. — 14°410+29°5=0°488 = 
Phosphorus. 15°420 16°666 16°048+81 =0°517= 
100°000 


which results it to as the true representative of its 
composition. —* not accord very well with the analysis of the 

= and the relation of one body to the other must be left till 
Fresh material comes to d. 

Mention should here be made of a curious og on two or three 
occasions met with while searching through the débris of the 
meteorite. It consisted apparently of a square prism, which, 
while the sides were quite bright and metallic, had a square centre 
of a dull, almost black colour; it very readily broke across the 

i Such a prism broken across, showing the dark centre, 


prism. 
when subjected to analysis, gave the following results :— 
100115 


Which numbers agree with the formula (Fe, Ni.), P. 

Graphite occurs occasionally, but rarely, as nodules ; sometimes 
as ssa enclosing troilite, like the one already referred to; 
sometimes in large sheet-like masses, in one case about 4in. in 
length and 2in. wide. A specimen was carefully dried and 
pounded and burnt in a current of oxygen, and gave numbers 
which show it to have the composition :— 


00 cc $0 00 60.00 08 

100°330 


The nickel-iron was further examined for occluded Fong A por 
tion of the nickel-iron borings removed from the under surface was 
selected and heated in a lain tube ted with a Sprengel 
pump. Gas mom pen bs bulk to 3°59 times the volume of the 
iron was extracted, was found on analysis to have the follow- 


ing composition :— 
4°55 
Nitrogen . 1766 
100°00 


The Rowton iron.—Before the mass of iron fell in 1876 in Shrop- 
shire, only one iron meteorite was known to have fallen in Great 
Britain, while eight stony meteorites that have fallen in the 
British Islands are in the national collection, and of the more than 
three hundred meteorites which are contained in the collection in 
the Natural History Museum, more than one hundred are unquestion- 
ably iron meteorites, and of these the fall of seven only has been 
witni The circumstances attending the fall of the Rowton 
iron are as follow :—At about twenty minutes to four o’clock on 
the afternoon of the 20th of ‘8, 1876, a strange rumbling noise 
was heard in the atmosphere, followed almost instantaneo' y bya 
startling explosion resembling a discharge of heavy artillery. 
There was neither lightning nor thunder, but rain was falling 
heavily, the being obscured with dark clouds for some time 
both before and after the incident related. Abo 
the explosion, Mr. George Brooks had o to a turf field 
in his occupation adjoi the Wellington and ket Drayton 
Railway, about a mile north of the Wrekin, when his attention was 
attracted to a hole cut in the ground. The land where it fell, it 
should be stated, is of the pro of the Duke of Cleveland, 
at Rowton, near Wellington, in Shropshire ; and Mr. Ashdown, 
the agent of the Duke, took action in the matter, and obtained his 
Grace’s assent to the meteorite being presented to the British 
Museum. As regardsthe hole which was found in the field, Mr. Brooks 
probed the opening with a stick, and discovered a lump of metal 
of i shape, which proved to be a meteorite weighing 7} lb. 
It had penetrated to a depth of 18in., passing through din. of soil 
and 14in. of solid clay down to the gravel. The hole was nearly 

dicular, but the stone appears to have fallen in a south- 
easterly direction. Some men were at work at the time within a 
short distance, and oy together with many other ple in the 
neighbourhood, heard the noise of explosion. According to other 
observers, the sound was heard as of something falling during a 
heavy shower of rain, accompanied a hissing and then a 
rumbling noise. It is, moreover, sta that when Mr. Brooks 
found the mass “‘it was quite warm.” Mr. Wells descri it as 
being black on the surface, and sqpenentty covered with a scale of 
metallic oxide, but at the point where it impinged on the earth the 
oxides had been removed, and the metallic character of the mass 
had been revealed. When the meteorite reached the British 
Museum it was at once seen that it was wholly metallic in 
structure, and was covered with avery thin pellicle of the jet- 
black magnetic oxide of iron, and only where this had been 
removed by abrasion with the soil is the bright metallic surface of 
the nickel iron revealed. The depth to which the meteorite pene- 
trated the soil is proof of how much momentum still remained in 
it, ly due, no doubt, to the approximately vertical direction 
with which it entered the atmosphere, and in some d to the 
higher density of an iron mass as compared with one of stone, the 
rocky meteorites rarely penetrating to so considerable a depth. 
The meteorite closely resembles the siderite of Nedagolla, in 
India, as Professor Story-Maskelyne, M.P., F.R.S., has pointed out. 

Some fragments which had been removed by the lagllery's wheel 
were submitted to analysis, with the following results :— 

L 


II. 

100208 100°123 


This nickel-iron has the composition closely approaching that of 
what may be called a normal nickel-iron—in short, the metals are 
in the ratio in which they are met with in their oxides when pre- 
cipitated from an iron solution, containing an excess of nickel 
oxide, by ammonia, both when py Few excess of ammonia chloride 
is present and when it is absent. Asa result of several analytical 
determinations it was found to be :— 


0°1851 190°00 

* Both determinations were lost, 


— 
| 
4 
| 
| 
| 
porcelain es In hydrogen; a large 
? quantity of hydrogen chloride was extracted from them, and 
dozens of perfectly complete tetrahedra of nickel-iron, as well as 
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ts of nickel-iron devoted to the analytical 
f the fragmen' ‘iron dev: 

peed Db was found to contain a section of a nodule of troilite ; 
this easily a ape out of the iron; where it was in immediate 
contact with the alloy it was covered with a very thin layer of 
phite. No cleavage planes were noticed on the specimen ; it 
was examined with a magnetic needle and found not to be in the 
slightest degree magnetic, It was shown on analysis to have the 


composition 
The proto-sulphide 
(theory.) 
100°000 100°00 


Some fragments of the iron were sawn into very thin plates, and 
were kept quite cool all the time by a current of methylated spirit ; 
they were carefully dried and weighed, and the gas drawn from 
them when at a bright red-heat with a Sprengel pump. The plates 
of iron taken measured 1'198 cubic centimetres, and the gas col- 
lected after many hours’ heating was 6°38 times the bulk of the metal. 
This is about double the quantity met with by Graham and Mallet 
in other meteoric irons which had lain a long time in the ground, 

After subtracting a little oxygen and the co mding amount 
of nitrogen, due probably to the entrance of a little air into the 
apparatus, the gas was found to have the following percentage 
composition :— 


100°000 


usual, with less of the bright, ex 
a compound rich in orus, , er-coloured 
wry —— of the section in the drawing in the paper is a nodule 
of troilite. 

The meteorite of Middlesbrough, Yorkshire.—During the year 
1881 a very beautiful specimen of a meteorite fell near Middles- 
brough, in Yorkshire. It struck the earth at a spot called 
Pennyman’s Siding, on the North-Eastern Railway Company’s 
line from Middlesbrough to Guisbrough, about one mile and three- 

uarters from the former town, Its descent was witnessed by W. 

linor and three platelayers, who heard a whizzing or rushing 
noise in the air, followed in a second or two by a sudden blow of a 
body striking the ground not far from them ; the spot was found 
to be 48 s from where they stood. The fall took place on the 
14th March, 1881, at 3.35 p.m. The wind was from the north-east, 
and it was a clear and bright but rather cold afternoon, At more 
distant places, as No! lerton and four miles to the eastward, 
the sound resembled the boom of a as no luminous or cloud- 
forming phenomena are reported. e character of the hole, 
according to Professor Alexander Herschel, who at once visited the 
spot, points to the fall baving been vertical or nearly so. The 
stone was ‘‘ new milk warm ” when found, and weighed 3 lb, 8}0z.; 
the dark surface is entirely fused and crusted, and hasscarcely su: ered 

the fall. The stone forms a low pyramid, owe scolloped, 
in. in length, 5in., wide, and Sin. in height. The rounded 
summit and Ss sides are scored and grooved deeply with a 
polish like bl lead, in waving furrows running to the base, 
showing that this side came foremost during the fusing action of 
the atmosphere which the meteorite underwent in its flight, The 
rear or base is equally fused or branded by heat, but is rough, dull 
brown in colour, and not scored or furrowed. The meteorite 
penetrated the soil to a — of llin., and the penetration line 
apparently slopes about 10 deg. from the vertical from the 8.8.E. 
It passed through 7in. or 8in. of coke ballast, and thereafter brick- 
earth or coarse clay to the remaining depth. From experiments 
made by Professor Herschel on the power of penetration of a cast 
iron model of the meteorite, it is calculated that the actual velocity 
of fall with which the stone struck the Dmg must have been 
412ft. per second. As it would acquire velocity by falling 
freely through half a mile, it is clear how little of the 
original planetary speed with which it entered the atmosphere 
stone a greyish-white appearance, and is eviden 
for the most part composed of diltehes; uent bright metallic 
granules are to be am, a ee & entirely or almost 
entirely granules of nickel-iron. e rocky portion varies from 
grey to pure white, of = there are — and — the 
ter part ai to jomogeneous in structure, there are 
cose enclosed ee of e size and of a darker than the 
body of the stone. In the well-developed markings of the exterior 
of the stone, it bears a close resemblance, as Professor Herschel 
ints out, to the meteorite of Karakol—Kirgis Steppe, May 9th, 
840—of which Professor Goebel gives a figure in his paper of 1866, 
in the “‘ Mélanges Physiques et Chimiques de l’Academie Imperiale 
de St. Petersbourg,” vii., 318-324. e railway repr 6 who at 
the time this notice was written retained possession of the stone, 
kindly permitted a few fragments to be removed for examination, 
and I shall now proceed to describe the results of the chemical 
analysis of them. It has since been presented to the Yorkshire 
Philosophical Society, and is now in the museum at 
York. A quantity was dried and weighed and treated with 
mercury chloride, and it was found that 9°379 per cent. of con- 
stituents were removed. Asalready stated, of those examined under 
a microscope the metallic particles appeared to consist entirely, or 
almost entirely, of nickel-iron. The nickel-iron was found to have 
the following composition :— 


By etching the surface with bromine show figures than 
po i mt, doubtless 
A small, dark: mass at 


100 000 

The constituents, consisting of purely rocky matter, 

amounting to “621 per cent., are thus composed :— : 
90°621 


The soluble portion and the silicic acid belon to that portion 
was found to have the following composition waive ie 


100 000 18°598 


These numbers indicate the presence of an olivine of the form 
2 (4 Fe, Mg) O, or one resemb that which occurs in 
the Lancé stone, which fell July 13th, 1872, and was examined by 
Daubrée. No lime and no alumina were found in the soluble 

though hepsng sought for. The constituents of the insoluble 


part were as follows :— 

Oxygen. 

Alkalies .. ++ not determined 
10°907 

99°155 


If the chief silicate in the above portion be regarded as bronzite, it 
most closely resembles that met with in the meteorites of Iowa 
Co., Iowa, east of Marengo, which fell 12th February, 1875.* If, 
on the other hand, as is more probable, it be regarded as a lime- 
esia-iron augite, it is closely allied to the augite of the stones 
of Stannern and Jn The aluminous constituent is doubtless 
labradorite, and is probably present as some of the occasional 
chondra which are seen is a microscopic section of the meteorite. 


+ J. L. Smith, Amer. Jour, (8),” vol, x- 1875, p. $63, 
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DIAMOND MINING IN SOUTH AFRICA. 
THE obtaining of diamonds at the South African diamond 
fields at Kimberley has called for a very extensive use of 
machinery of modern type in the various processes of industry. 
Thus within the last six years of the development of the four 
principal diamond mines, i.¢., those of Kimberley, De Beers, 
Dutoitspan, and Bultfontein, in the bauling of the “‘ ground” contain. 
ing these precious stones, and the washing of this ground, and in 
several cases its transport from the mines to the depositing floors 
—where the diamondiferous soil goes through a process of weather- 
ing and becomes pulverised—steam power is throughout used. 
The general system of hauling is by inclined aerial gears, consist- 
ing of a double pair of stretched steel wire ropes, on which tub 
carriages of 16 cubic feet to 32 cubic feet capacity run, and the 
type of hauling engine used is generally of the semi-portable class 
of geared ing engines-—boiler and engine og ae on se 
rate bed-plates, but generally combined, and the boiler invariably 
of the locomotive t the engine is generally of from eight to 
twenty-five nominal horse-power, and the vast majority of those 
in use have been made by Messrs. Robey and Co., or Messrs. Davey, 
Paxman, and Co, The washing engines are mostly by the same 
makers, and are also of the semi-fixed , with a locomotive or 
multitubular boiler fixed on same bed with the engine, and they 
generally vary between six and twenty nominal horse-power. For 
the safety and protection of the mining community from accident 
owing to this extensive adoption of steam machinery at the mines, 
the Cape Government t year created the of an 
inspector of machinery at the diamond fields, in addition to the 
9! or surveyor at the mines ; and below we publish his recently 
published rules to be observed by steam users in the working of 
engines, boilers, &c., a perusal of which will, we think, interest 
those of our readers who discuss the question so frequently brought 
with s' users, jally wit! to the inspection or sur- 
veillance of boilers, From recent statistics we gather that 
the deepest worked claims in the Kimberley mine—which equally 
with all the other mines could more appropriately be termed the 
Kimberley Hole—are now a depth of 420ft. below the original 
surface, The shallowest of the other “holes” is the Bultfontein 
mine, which has a greatest depth of 200ft. The number of hauling 
aie in —_— at the four mines mentioned is close upon 150, 
and above 100 was engines treat the ground thus brought to 
surface; then again there are many engines employed in pumping 
water for the washing gears, and about a dozen small locomotives 
are in use. The diamond industry is, however, at present in a 
depressed condition, and nearly one-third of the gears are lying 
idle. An idea of the amount of work performed during the short 
life of these mines—up till now about a dozen years since their 
lamation—and also their immense value is shown in the 
‘ollowing few om About twenty-one million cubic yards 
of solid ground have been excavated in the four mines of Kim- 
ley, Beers, Dutoitspan, and Bultfontein. The assessed 
value of the Kimberley mine for 1882-83, as adopted by the Mining 
Board, was about £3,400,000. The value of diamondiferous soil 
taken out of the Kimberley mine during 1882 has been estimated 
at close upon £2,000,000. The yield of diamonds from good 
* blue” und in the Kimberley mine has a value varying 
between £6 and £14 per solid cubic yard. 


Standing General Order for Safety, No. 2 of 1883, taking effect 
from and after lst July, 1883, framed under Clause 12 of Section 
VI. of the Rules and lations for the working of Diggi 
and Mines on Crown Lands or on Private Properties in which the 
Precious Stones and Minerals belong to the Crown, in the 
Province of Griqualand West; published under Proclamation 
No, 8 of 1880, 

MACHINERY. 
Part GEAR, &c. 

Starting machinery.—1. Previous to starting any new engine, 
steam boiler, or hauling or lifting gear, and previous to resumi 
work with any machinery or gear after disuse thereof for a peri 
exceeding four weeks, and before filling up any pit in which stand- 
ing wires are anchored on bank or below, claimholders, accredited 
agents of companies or firms, must give at least twenty-four hours’ 
notice to the inspector of machinery, in case he may deem it neces- 

to make preparatory inspection. 

‘or repairs or for being thoroug leaned out—especiall: 
with reference to manhole covers, &c., ve ta taken off for care | 
inspection of boilers—at least twenty-four hours’ notice should be 


given to the i tor of machinery, in order that he may have an 
opportunity of being present should he so wish. 
Accident to machinery.—3. In case of breakage of hauling or 


standing wires or damage to machinery or gear, or in the event of 
a tub carriage running off the standing wires, the nature of such 
accident must be reported within twelve hours to the inspector of 


ing danger. en any person employed in minin; 

tions shall apprehend danger to himself ns pr: neal on prc 
of the unsafe position, state, or condition of machinery, plant, or 
gear, or of careless conduct of those in charge of such—e.g., careless 
engine driving—or from any other cause whatsoever, he shall 
report the same to the manager of his company or firm, or to his 
employer, who, after having without delay satisfied himself as to 
the reality of the danger so reported, shall at once cease work in, 
and remove his labourers from, the position of danger, or stop the 


po a &c., found to be unsafe or carelessly managed or, 


controlled, until the cause of the danger has been removed. 

Fencing to machinery.—5. (a) All fly-wheels of engines or other 
exposed quickly moving parts of machinery—when persons for suf- 
ficient reason can pass near them—are to be securely fenced in with 
suitable guards. (b) The opening in the wall of the engine-house 
where the hauling wires pass through, must be so constructed or 
fenced that persons may not gain entrance to the house that way in 
close proximity to the wires while the engine is running. 

For examining standing wires.—6. All standards or jumpers and 
tipping boxes <a standing wires, to be provided on the out- 
side with a suitable ladder or steps convenient to the bearings on 
which the wires rest, to afford facility for their proper and sys- 
tematic examination, even while tubs are being Sonia. 

Systematic inspection of wires.—7. A competent person to be 
appointed by every firm using hauling gear, who shall at least once 
in twenty-four hours examine the state of all hauling and standing 
and signalling wires, and shall keep a true report of every such 
examination in a record book kept for that purpose, and which 
shall be be gn service of the Inspector of pk ve whenever he 
may require it. 

iding in tubs or cages.—8, No persons are allowed to ride in 
or about tub carriages running on aerial gears or in cages in shafts, 
without the special permission of the m: r of the company. 9. No 
persons are allowed to ride in or about loaded tub carriages in aerial 
gears, or in the case of working shafts in any cage with a loaded truck 
therein, or in any cage unprovided with a proper shield or covering 
overhead, to prevent stones or other material falling into the cage ; 
and all cages must be provided at each end with a suitable bar or 
chain to prevent persons within from falling out. 10. In all 
hauling gears the number of persons allowed to travel at one and 
the same time may not exceed the following limits, except when 
allowed in —— cases by the inspector of machinery :—(a) Not 
more than three persons may ride in or about 16ft. or 20ft. tub 
carriages, and not more than four persons may ride in or about 
24ft. or — tub carriages running on ordinary aerial gears. (6) 
Not more than six persons may ascend or descend at one and the 
same time by means of single truck cages, or more than ten persons 
by double truck cages in all shafts where the usual pit gear is in 


Signal to drivers of hauling engines,—11, Signals from the men 


in charge of the ti , or at the bottom of shafts to drivers of haul- 
ing es, shall be made only by means of gongs or knockers, and 
the following code of signals must be adopted, viz., a signal of 
ONE RING or knock means haul-up if the gear be at rest, and stop if 
the gear be in motion. Two RINGS or knocks means reverse, THREE 
RINGS or knocks mean pull steady, and signifies that there is a man 
in the tub or cage. : ! 

Safe working condition of hauling gear.—12. Before commencing 
actual work with hauling gears in the morning, or after 
periods, each empty tub iage in aerial gears, or in the case 0 
shafts, each empty cage, must ; run up and down into the mine at 
least once before any person is allowed to ride in or about such 
carriage, with the view of ensuring the aerial standing gears and 
tub carriages, &c, &c., to be in safe and good working order. 

Signals for “man in tub.”—13, Whenever a person is about to 
descend in a tub or cage, he shall give notice of the fact to the 
engine-driver, and if the engine-driver can see the tub or cage from 
his place at the engine-house, he shall satisfy himself before start-. 
ras the engine that the person about to descend has entered the 
tub or cage. 14. In localities where the engine-driver cannot see 
the tub or cage, a semaphore, of a pattern to be approved by the 
pas greys of Mines or the I r of Machinery, shall be erected, 
and by means of this semaphore—which shall be visible by the 
engine-driver—signal is to be made to the engine-driver that the 
person about to descend has enterec the tub or cage. 15. The 
engine-driver is in all cases to await a signal from the tips or 
bottom of the shaft before starting the gear. 

Protection of signalling wire.—16. Great care is to be taken by 
claimholders and managers of companies to prevent access to the 
gong wire pulls by any persons other than those in charge of them, 
and to guard against the possibility of their being accidental, 
moved, every gong wire should be at least 8ft. above the gro 
between the engine house and the edge of the mine. _ A 

Safety chain for tub carriage.—17. A safety chain or wire 
perfectly independent of and apart from the ordinary tug chains 
and connections between tub —_ in aerial gears, or cages in 
shafts, and their hauling wire must be provided and be of sufficient 
strength to sustain the tub carriage or cage in the event of fracture 


of the tug chain. 
Indicat hauling gears.—18. When any aerial hauling gear 
is particularly availed of for hauling men out of the mine, a 


Part 

Mounting on boilers.—21. Every boiler must be ided with 
the following complete set of mountings, and where existing 
mountings have to be replaced, or for new boilers, the mountings 
should be arranged in conformity with the particulars following in 
oe yom 22 to 28 inclusive :—(1) Glass water gauge with water 

vel pointer. (2) Set of test cocks. (3) Steam ure gauge 
with syphon. (4) One manhole of ample size. (5) Set of mud 
plugs or hand holes in shell over fire-box, and in tube plate of 
smoke-box. (6) Blow-off cock. (7) Fusible plug in crown of fire- 
box. (8) Injector or a feed pump, driven by engine feeding 
through a check valve attached to the boiler. (9) Detached donkey 
pump. (10) Two safety valves. 

Test cocks and water gauges.—22. Every boiler is to be fitted 
either with a glass water gauge and a set of test cocks of straight- 
way construction, or with two glass water gauges each with inde- 
pendent connections to the interior of the boiler. 

Steam pressure gauge.—23.—Every boiler is to be fitted with an 
efficient steam pressure gauge es distinct mark on the dial 
plate, indicating the highest stipulated working pressure, otherwise 
the maximum working pressure allowed, is to be distinctly painted 
in bold figures—not less than 3in. in height—either immediately 
above or below the fire-door of the boiler. 24, If it is considered 
advantageous by the Inspector of Machinery, any boiler is at his 
direction to be fitted with a suitable extra branch nozzle to which 
his ben pressure gauge can be easily temporarily attached for 

yu of com 
, ote.—In ord! new boilers or mountings, proprietors would 
do well to specify that the steam pressure gauge attachment should 
be fitted with suitable nozzle—as above—and a cock so that the 
efficiency of the pressure gauge might be readily tested occasionally 
by shutting it to the boiler and ing it to the atmosphere. 

Water level.—25. The lowest limit of the working water level 
of every boiler, or the relative height of the crown-plate of the 
fire-box is to be conspicuously marked either by a brass plate and 
pointer placed immediately behind the tube of the glass water- 
gauge or bya distinct white line painted across the plate on the 
stoking side of the boiler, with words signifying its meaning. 

Manholes on boilers.—26. On every boiler one manhole at least 
of ample. size—and convenient to the fire-box where possible— 
must be provided in order to afford adequate means of examining 
the interior of the boiler, and it is to be fitted with an easily 
attached cover tightened up bolts, 

Feed to boilers.—27. Every boiler is to be provided with at least 
two independent feed a preferably a donkey pump and an 
injector, either of which must in itself be able to supply the 
necessary quantity of feed water. ; 

Safety valves.—28. Every boiler is to be fitted with at least two 
efficient safety valves—one of which must be a ‘‘lock-up” valve, 
or one that cannot be tampered with—which must have adequate 
combined steam way area to realise so much steam as to prevent 
the pressure in the boiler exceeding the limit allowed, no matter 
with what intensity the fire is burning. ‘ 

Boiler houses, &c.—29. For readily identifying boilers, engines, 
hauling gears, &c., the name or initials of the owners are to be 

inted in bold letters on two sides of such engine houses, tipping 

xes, &c., viz.: the sides facing the mine, and the side in engine 

houses in which the entrance is formed. When more than one 

ear is owned, the distinguishing number of such to be painted 
fier the owner’s name. 

Firing up of boilers.—30. At the “‘ firing-up ” of boilers a respon- 
sible person, other than a Kafir, is to be present to see to every- 
thing being in order. ies ; 

Testing boilers,—31. When a thorough examination of any boiler 
he regards suspicious, may be ordered by the Inspector of Ma- 
chinery, the proprietor must supply any assistance or appliances 

uired, as also afford the Inspector of Mach inery every facility for 

Hydraulic test.—32. Should the Inspector of Machinery consider 
it necessary to subject a boiler to hydraulic test, it must maintain 
the following pressure during the time necessary for examining 
every part of the boiler :—For a new boiler the proof pressure must 
be not less than 1} times the maximum working pressure, and for 
a boiler that has in use not less than 1} times the working 


pressure. 

When reports as above required cannot be made personally to 
the Inspector of Machinery, written reports or notices may be sent 
to at the undermentioned office, (Signed) F, 


of Mines’ Office, or of Mac 


| 
reliable indicator showing the engine driver the posiulon of tie 
carriage, &c., on the wires must be arranged in the engine house. . 
Brake power for hauling gear.—19. (a) In all geared hauling 
a the winding drum or drum shaft is to be fitted with a suit- 
able brake with foot lever, &c.—or other approved method of work- 
4 ing it. This brake is to be quite ohepeaiees of the brake that is 
as affixed to the engine itself, in order to enable the engine : 
; river to have effectual control of the hauled tub, carriages, or : ~ 
j trucks running on an incline, should anything go wrong with the 
crank shaft, or geared wheels, &c. (b) In order that this brake 
may always be ready for action, the foot lever must not be sup- 
ported by a wedge or chock of wood or similar method, but when 
necessary the brake strap must be kept off its bearings by this ; - 
lever being held up by a suitable balance weight. 
Length of hauling vope.—20, In the case of hauling ropes there Beh 
must not be less than two rounds of rope upon the drum when the 
tub carriage in aerial gears, or the cage in the case of shafts is at 
the bottom of the mine. 
| 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


P. Madame Borveau, Rue de la Banque. 
BERLIN.—Asuer and Oo., 5, Unter den Linden, 
VIENN. and Co, 


LEIPSIC.—A. TwizTmryver, 
NEW YORK.—Taz Witimer and Roczrs News Company, 
$1, Beckman-street, 


PUBLISHER’S NOTIOE. 


*," With this week's number is issued as a su an 
Engraving of the Improved Giffard Cold Air Machine. Every 
as issued by the Publisher contains this Supplement, and 

po. A Be 3 are requested to notify the fact should they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 

inform correspondents that letters of inquiry addressed to the 

public, and intended for insertion in this column, must, in all 

cases, Pre aga by a large envelope legibly directed by the 

writer to himself, and bearing a 1d. postage stamp, in order that 
& 


recei nation. 
No notice will be taken of communications which do not comply 


correspondents ies. 
*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 
C. A. M. (Demerara).—The process has not been in use for about ten years, 
and was given up chiefly on account of the cost. 
G. R.—Caustic alkali has no action on iron even in air, but with ammonia 
in presence of arr a nitride may be formed and the iron acted on, but 
generally, iron and steel are not attacked ; neither is silver. 


BOILER FEED-WATER FILTERER. 
(To the Bditor of The Engineer.) 

ay te any of your readers inform me of the best filtering medium 
for filtering boiler feed-water between p and boiler, the pressure 
being from 501b. to 70 lb. per square and the temperature of the 
water from 250 to 300 deg., pumping from 1000 to 5000 gallons per 
hour? 

Spennymoor, August 14th. 


COMPRESSION OF GASES OF DIFFERENT SPECIFIC HEATS. 
(To the Baditor of The Bngineer.) 


and initial 
with air? If the air under the above pressure was cooled with water, 


approximately proportional, though this would not be the case with 
gases if of very great difference in this respect.—Eo. E.} 
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LONDON GOVERNMENT AND LOCAL IMPROVEMENTS. 


THE engineer, as well as the ratepayer and the statesman, 
is interested in the complex problem of the local — 
ment of the metropolis, It is understood that Sir William 
Harcourt is prepared with a scheme which, if adopted, 
shall confer on London the privilege of being governed on 
purely m oe principles. There is to be one great 
pg Lag rom the Lea to a point beyond the Wandle 
and from Hampstead and Paddington to Lewisham an 
Plumstead. A territory of one hundred and seventeen 
square miles, with a population verging on four millions, 
growing at the rate of more than sixty thousand souls per 
annum, is to be placed under the authority of one colossal 
Corporation, extinguishing the dual system which now 
prevails, and ing of London one t “city,” instead 
of having it, as now, part civic and part metropolitan. 
The idea isgrand. The world has seen nothing equal to 
it, and possibly the great ideal will never be . But 

it is before us, in uncertain shape at present, so far 
as details are concerned. A broad outline is sketched, but 
how it is to be “filled in” does not yet appear. London 
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has great wants, and —— power is to be created for 
the purpose of meeting the necessity, To govern London 
is to touch the mainspring of the world. London must 
neither be desolated by cholera nor burned up by fire. 
There must be no famine of water, and no dearth of bread. 
The river must not overflow, nor the sewage poison it. 
London must have = Pr: night, and the deadly fog 
must not suffocate by . It must have wide 
streets, and proper railway communication, with a due 
allowance of tramcars, ere must be dwellings for 
the working classes, and open spaces for their re- 
creation, The dust must be laid, the mud must be 
swept away, and the snow in winter must be promptly 
removed, There must be some better means of cross- 
ing the Thames than those which now exist below 
London — There must be everything that is con- 
venient, much that is grand, and all that is necessary. 
Taxes must be equitable ; gas, or electricity, must be cheap 
and good; water must neither be dear nor dirty; the 
greatest wants, and the least, must be provided for, 
whether it be driving tunnels under the Thames or empty- 
ing dust-bins in back streets, Administrative talent and 
scientific skill must go hand-in-hand. The hygeist, the 
engineer, the mechanic, and all who are able to serve, 
must be worked up to the highest pitch, so that London 
may have health and wealth, and be cared for as so great 
a city ought to be. 

e have sketched no small undertaking, and it may 
occur to some people that a great amount of work must 
be going on already, or London would not be the healthiest 
capital in the world, nor so many advan as 
already appertain to it. Those who quarrel with the 
present order of things are perhaps scarcely aware of what 
is being done, and how much mischief is being prevented. 
Every year seems to bring fresh claims upon the 
authorities and additional responsibilities. ‘There is 
no standing still. London grows, and will grow. 
It consumes more water, burns more gas, builds 
more houses, and demands more attention, year by year. 
It is also far more particular about things now than 
formerly. There was a time when its population 
swallowed animalculz innumerable; but now the people 
are shocked at the idea of “ moving organisms” detected in 
two samples of water in twelve months. Gas is tested, 
water is tested, the smoke is critically examined, food is 
analysed, and everything is overhauled. Danger and 
death are detected on every hand. A whiff of sewer gas is 
typhoid fever, and diphtheria has been detected times 
without number in the milk jug. To eat, to drink, to 
breathe, is all alike perilous. It is dangerous to live, 
for it involves the risk of sickness and death. These 
are hard times for local authorities. How can they dis- 
charge their multifarious duties? Parliament itself is 
getting puzzled. It is told that passengers on the Dis- 
trict Railway are being stifled and suffocated. There is 
forthwith an Act of Parliament permitting the erection of 
ventilating shafts. Then comes an outcry that people and 
plants above ground are being poisoned. Parliament 
repents, recants, and makes a general muddle, seeking to 

e away what it has already given, and getting well 
abused allround. So with the water question ; Parliament 
rejected certain terms with disdain, and it now appears 
that a very fair chance was missed. also Parliament 

a Metropolis Valuation Act, without thinking that 

it would make any difference to the water charges. Sir 
William Harcourt says that London has got “into a 
scrape.” If so, it is Parliament that dug the pit. Butare 
there no signs and tukens of vigour in our local adminis- 
tration as at present constituted? Power has been given 
with a grudging hand, and a Treasury auditor has ever 
been on the watch to seize the Metropolitan Board by 
the throat. But London has been growing grander and 
cleaner, brighter and better for some years past. The 
mudbanks of the Thames have given place to a magnifi- 
cent river promenade. The river can be seen now 
without the necessity of the spectator getting on a bridge, 
or. going on board a steamboat. It is said that nobody 
ill give London so much as sixpence, because there is no 


.| one great municipality to glorify the 


nevertheless, has given London the ptian obelisk, 
which is itself an engineering trophy, not only on the part 
of the ancients but also the moderns; the former for 
having made such a thing, and the latter for having put it 
where it now is, But there is nothing sacred to the small 
critics, who think that criticism is nothing unless it 
can find fault. Perhaps on this question of personal 
liberality we might say something about Leicester- 
square, > © it is not a popular subject. Still it ought 
not to be forgotten that in this instance it was a 
private individual who transformed a very ugly blot into 
a very pleasant area. The Baroness Burdett-Coutts put 
her hand into her pocket for a tremendous sum of money, 
in order to erect a market which may yet come to some 
good, although the municipality which governs the central 
region of London failed to utilise the structure when 
invited todo so. The munificent gift of the great Ameri- 
can Pag orem and millionaire is also a proof that 
London is not without friends, even though it has vestries, 
By all means let London be grand and great in her 
institutions and in her works; but there is some consolation 
that whatever is done is done pretty well. People quarrel 
with the “Griffin;’ but if the heraldic dragon is to be 
despised, let it be borne in mind that it came forth from 
the Guildhall, and not from Spring-gardens. Neither was 
it a vestry that made the Duke of Wellington ridiculous. 
It is true the Strand is always being pulled up, and omni- 
buses are made to start on voyages of discovery into 
unknown regions to the north; but is it so certain that 
the roadway would be less frequently disturbed even if 
London one great big Lord Mayor to govern the whole 
of it. People are getting nervous about the wires, tele- 
hic and telephonic, which intercept the sky. It is 
eared that some of these will fall and act the of 
Eastern bowstrings, But if they are not stretched on 
les they must be buried in the ground, and this involves 
daging and disturbance. We hysicai con- 
di ws, So 


but we cannot alter natural as science 
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has yet gone, if we will have telegrams and telephones, we 
must have wires, A message may indeed be made to 
travel along a beam of light; but London is not yet suffi- 
ciently ethereal to carry on its business in that fashion. 
Utilitarian considerations must ever rank high in the 
counsels of a city which owes its prosperity and import- 
ance mainly to commerce and trade. If London is to 
have the electric light there will be more wires; but it is 
tolerably certain that gas will always be more or less in 
demand—if not for light, yet for heat. Just now we see 
the gas companies accomplishing that which politicians, 
big and little, are only talking about. Without any 
extraordinary aid the metropolitan companies have 
been consolidating their ranks, until there are but three 
where once there were thirteen, and an establishment has 
grown up at Beckton which the Lord Mayor of London 
might be specially proud to reckon as part of his official 
domain. The chairman of the Chartered Gas Company 
told the shareholders the other day that their revenue was 
double that of the kingdom of Greece, and was larger than 
that of Denmark. The officers and men employed by the 
Chartered Company constitute an army more than eight 
tkousand strong, and the maximum consumption of at 
the works is nearly 400 tons per hour. Thus vast are the 
operations of the Chartered Company. There is also the 
prospect of further amalgamation, and although no autho- 
ritative announcement has been made on the subject, 


there are certain indications of efforts in progress to make ~ 


the whole metropolitan gas supply the property of one 
company. Even suburban companies outside the metro- 
politan area are likely to be drawn into the vortex, 
Brentford being possibly an early example. One immense 
gas company, supplying a population of four millions or 
more, and possessing a capital of fifteen millions sterling, 
would afford fair proof that London does not altogether 
depend for greatness on the existence of municipal institu- 
tions. 

The metropolitan water supply, which, it is seriously 
posed and believed b wr Bi could be managed <a 
mere committee of the new municipal body, is itself a very 
large and complex affair, extending beyond the metropolitan 
area, and ean roy a population exceeding 4,800,000. 
There are no less than 142 steam engines, with an aggregate 
power of more than 16,000 horses, employed in pumping up 
the supply. There are 3000 miles of main within the metro- 
politan conga another thousand outside. The total 
capital raised by the water companies exeeeds £13,000,000, 
and the capital of the metropolitan gas companies is just 
about the same. Nothing is said about buying up the gas 
companies, so that it would be superfluous to calculate 
what these capitalists might wa in the shape of 33 per 
cent. gas stock. The electric light protects the gas com- 
panies from the crusade which rages against the companies 
whosupply water to the metropolis. There is no substitute 
for water. The source may be changed, but it must be 
water still. Another work which has been accom- 
plished before the advent of that perfect government for 
which reformers sigh, is that of the main drainage. This 
is complained of as imperfect, seeing that the sewage still 
enters the Thames. hat the Royal Commissioners, with 
Lord Bramwell at their head, may say on this point we 
cannot tell, though we might perhaps venture to guess. 
Now at last, having embanked the Thames, absorbed the 
Fire Brigade, constructed sundry new streets, bought a lot 
of bridges, and taken charge of 1769 acres of parks,commons, 
and open spaces, the Metropolitan Board are about to pro- 
duce a scheme fora low-level bridge at the Tower, and two 
tunnels under the Thames lower down. Coupled with 
these are projects for improving the approaches to the new 
Law Courts, and widening Parliament-street. Some eight 
or nine millions sterling will thus be wanted, and the 
Board hope to gain a moiety of this amount by an exten- 
sion of the ool toa wine dues from 1889 to the close of 
the present century. Not even the ideal Municipality 
oak be expected to propound a grander scheme. But 
those who wish to see the new régime introduced are by 
no means pleased to find the Metropolitan Board antici- 
pating the achievements of the power that is to be. It is 
demanded in tones of indignant remonstrance that the 
Metropolitan Board shall be treated as a moribund body, 
and shall henceforth be strictly limited to matters of rou- 
tine, until superseded by the grand Corporation which Sir W. 
Harcourt and Mr. James Beal have devised. Ifevery great 
and important measure is to be hung up until Parliament 
has sanctioned a scheme for revolutionising the govern- 
ment of London, we may possibly have to wait a little too 
long. Whether the plans which the Metropolitan Board 
are about to adopt are the best for the pu: may be a 
matter of dispute. It is expected that the Board will 
propose a closed bridge at the Tower. This will involve 
enormous compensation to the few wharfingers whose 
premises will be thus shut in. To moderate their 
demands, or to remove all grounds for any demand, 
we would recommend an opening bridge, the extra 
expense for which would be small compared with the 
wharfingers’ claims, The bridge once constructed 
would not be opened very often, and the process would 
become rarer year by year, until virtually the bridge would 
be a closed one. But the proposals of the Metropolitan 
Board are not yet officially declared, and will have to be 
thoroughly thrashed out by Parliament before any of the 
works can be commenced. 


THE DEFINITION OF FORCE. 


Forcr which most people think they have 
had experience, and which to an — particular is the 
very element in which he moves, It may wellseem strange, 
therefore, that doubts should still exist as to its pro 
definition. Yet that there are such doubts it is impossible 
to deny. There are, in fact, at the present moment three 
separate schools of thought on the subject. Two of them 
are ‘products of these latter days—equally bold and posi- 
tive in their novel views, but wholly irreconcilable with 
each other. The third represents those who are content 
stare super anti vias, and to retain the definition 


which satisfied their fathers, but who, nevertheless, are 
quite aware that their friends of the new light—-or lights 


| We cannot undertake to return - or - we 
Sr,—Will you kindly allow me to put the following query in an earl 
issue of your Can me tf, asa 
gases com to the same degree n perature in proportion to 
their Specks beat? Suppose the specific heat of air is rod nom pos 1, and 
upon being compressed to 65 lb. or square inch it rises in sensible heat 
to 880 deg. Fah., its temperature before compression being 60 deg. Fah. 
Then what — could be — from a ~ under similar 
and then allowed to expand an orm work upon a piston, its tem ~ ‘ 
rature would fall to 60 or 70 deg. Fah. below zero. To what temperature * 
would the gas under — fall, if similarly cooled, and expanded ? 
Blackburn, August 14 A Youno Enoinger. 
_ small difference of —_ heat the rise er fall would be 
SUBSCRIPTIONS. 
Tar 
at the varwus stations; or ti can, preferred, 
from the office on the following terms (paid in advance) :— 
(including double numbers)... .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-ofice order must be accompanied by letter of . 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 7 ‘ 
increased rates. 
Remitiance by Post-ofice order. — Australia, Belgium, Brazil, British \ 
Columbia, British Guiana. Canada, Cape’ of Good "Hope, Denmark, 
Raypt, France, Germany, Gibraltar, Italy, Malta, Natal Netherlands, 
ew Brunswick, Ne New 
Portugal, Roumania, . Tasmania, ey, tates, 
West Coast of Africa, West Indies, Cyprus, £1 16s." China, Japan, 
India, £2 0s. 6d. 
Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, ie 
60, , Java, pore, 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and wnder is three shillings ‘ 
Sor every two lines afterwards one shilling and sixpence ; odd lines a 
charged one shilling. The line averages seven words. When an advertise" 
ment measures an inch or more the charge is ten shillings inch, All | 
advertisements from the country muat be accompanied by a 
practical regularity regularity cannot be guaranteed in any 8 ease. 
are taben subtest 10 this condition. 
i 
* 


134 


rather, possibly somewhat interfering with each other— 


regard them as sunk in worse than Egyptian darkness. 
The first of these new schools shelters itself under the 


universe. 
the persist- 
, the per- 
nature are con- 
tinuous,not discontinuous; that theyare always inaction, not 
sometimes acting and sometimesqui t. If wegofurther, 
and ask for a definition of force, we fear that neither will 
this be forthcoming; but at any rate we may gather that 
force is a mpont if not the only reality. For this defini- 
tion, if we co et it, would be a most comprehensive 
one; it would Saleas what we mean when we speak of 
the force of a sledge hammer, and also what we mean 
when we speak of the force of an argument. So at least 
we may gather from Mr. Spencer’s disciples, if not from 
himself, The latest of these disciples appears under the 
_ mame of Mr. Norman Pearson, This gentleman deli- 
berately, and without a smile on his countenance, adopts 
the view just stated; and actually founds an argument for 
the immortality of the soul on the ground that the soul is 
a force, and that all forces “ ist.” Itis true, he admits 
frankly, first, that he knows nothing at all about the force 
of the soul; and secondly, that, so far as he does know, it 
is a chemical force, resulting from special combinations of 
phosphorus with carbon, &c. Now, nothing can well be 
more certain than that these processes of combination 
cease when the man dies and his brain turns to dust; 
but as the soul must of necessity persist, that only proves 
that the soul is a force of some othercharacter. By parity 
of reasoning, the same will of course hold of other 
descriptions of force—say, the force of a conclusion, the 
force of a repartee, the force of a joke; nay, we are thereby 
emboldened to put all the force we can into this present 
article, in the assurance of thereby rendering it as immortal 
as ourselves, 

The second party we have alluded to proceed in a wholly 
different fashion. Far from regarding force as everything, 
they regard it as nothing. The leader of the party in this 
country is Professor Tait, whose knowledge of mechanics, 
unlike that of the gentleman named above, will be most 
fully recognised where méchanics are best understood. 
Now, Professor Tait has said repeatedly that we have no 

ight to regard force as having any objective existence 
whatever. All we know is that bodies, under certain cir- 
cumstances, alter their velocities at a certain rate, and this 
rate of change of velocity—or taking into account the 
mass of the bodies, their rate of change of momentum— 
is that to which Professor Tait gives the name of force. 
When we speak of force, all we mean, or ought to mean, 
is this rate of change of momentum. This, and only this, 
is what we have to investigate. On this view the persist- 
ence of force, which to Herbert Spencer is the first of all 
truths, becomes not only meaningless, but false; for if there 
is one thing clear, it is that all bodies are not continuously 
changing their relative velocities. Moreover, since force is 
only a rate of change of momentum, it ought to be pos- 
sible to write a book on elementary mechanics without 
introducing the conception of force at all. Professor Tait 
recognises this, and some little time ago he presented to 
the Royal Society of Edinburgh a sketch of the way in 
which such a book might be drawn up. How the Society 
felt after it we have not heard. We do not, of course, 
question for a moment that Professor Tait understood 
his own meaning. We will go further, and admit that 
if he could have got one of fis hearers quietly by him- 
self for an afternoon or so, he might have made him 
understand it also—say that he understood it, at any rate; 
but further than this we are not able to go. ever- 
theless, Professor Tait has followers no less confident and 
enthusiastic than those of Mr. Spencer; and only a few 
weeks , in these columns, the assertion was made that 
in physical science no other meaning can possibly be 
given to force than the rate at which momentum is trans- 
ferred from one body to another. 

Who shall decide, when doctors thus disagree? The 
humble student of mechanics, anxious to learn what the 
“men of light and leading” in his generation have to tell 
him about the ultimate principles of his science, stands by 
gi embarrassed, perhaps at last a little indignant. 

e will not presume to offer him advice, but, as one 
brother recounts his spiritual experiences for the good of 
another, so we, as humble students also, may perhaps 
whisper to him how we have succeeded in taking comfort 
to ourselves, In the first place, we would suggest that he 
need not trouble himself much with the views of 
Mr. Herbert Spencer or his followers. They may be 
left with perfect confidence to time and to themselves. In 
the second place, as regards the school of Prof. Tait, we 
would ask him to look at an utterance coming, not from an 
enemy, but from a supporter, or at least a candid friend of 
the school in question. In the Philosophical Magazine for 
April, 1883, he will find a short note by Mr. Maxwell 
Close, in which he points out very clearly the manifold 
confusions, the almost inextricable jumble, in which the 
ordinary terms and conceptions of mechanics are involved, 
by the adherence to this wrong definition of force as the 
rate of change of momentum. Having read this article, 
our student will probably do one of two things—he will 
either give up mechanics in di he will take heart 
and resolve to see whether 
third definition which has been 
which has been u 


l there is not some 
iven for force, and 
eld by men with whom a student 


1 to fi is is 80. ins 
come across the following words:—* Force is an action 


;| have known something of mechanics—in fact, a 


PHE ENGINEER 


exercised on a body, tending to change its state either of 
rest or of uniform motion in one tion.” This is a 
literal translation from a book called the “ Principia,” 
written—some time it must be confessed—by one 
Isaac Newton. Now, Newton is generally supposed to 


many people are disposed to put him very near the fread 
of mechanical philosophers. True, freshmen of Trinity 
Col , Dublin, are said to prefer Salmon; the students 
of Edinburgh may thunder “Tait,” and the Burschen of 
Germany may shout for Kant or Helmholtz. But all 
these, we are inclined to think, would put Newton next 
to their favourite hero ; and therefore—as in the celebrated 
Greek election, where each man voted for himself first and 
Themistocles second—we may fairly forecast what would 
be the result of an unbiassed decision, But Newton’s 
view of force, as we have seen, was quite different from 
either Spencer's or Tait’s; and our student will be still 


more surprised to learn that this was not an antiquated 
superstition of his—that it has been y held since, and 
by men not in themselves inconsid Thus we read: 


“Force is that which tends to cause or to destroy motion, 
or which actually causes or destroys it?” This is the first 
sentence in “ aA Mechanical Principles of Engineering 
and Architecture,” by Henry Moseley. Again, “Force is 
said to be whatever produces, destroys, or changes motion :” 
this is the definition of Whewell. Whewell and Moseley 
were not unknown in their day as students of mechanics ; 
their fame even yet lin among us, Coming down to 
more recent times, we find the definition of Newton re- 
stated as follows :—“ Force is an action between two bodies, 
either causing or tending to cause change in their relative 
rest or motion.” .These are the words of William Macquorn 
Rankine, to whom even Edinburgh students will not 
refuse a measure of In like terms Harvey 
Goodwin—who is undoubtedly a mathematican, and 
when he wrote these words could not even be branded 
as a_bishop—“ Force is any cause which changes 
or tends to change a body’s state of rest or motion.” If 
he looks abroad he finds that Navier, Morin, and Redten- 
measure force kilogrammes; and pl we 

e a kilogramme to be, it certainly is not a rate of change 
of momentum. Lastly, if he turns to the “Elements of 
Natural Philosophy ” itself, he will be astonished to find 
that its distinguished authors, nolentes volentes, have deli- 
vered themselves in the following terms :—“ Force is any 
cause which tends to alter a body’s natural state of rest, 
or of uniform motion in a straight line.” 

Fresh from this search our student will be able to appre- 
ciate at its full worth the confidence which asserts that it 
is quite impossible in physical science to look at force in 
any other light than as the rate of change of momentum. 
He will assert humbly, but fearlessly, that it is quite pos- 
sible; that, in fact, it has often been done; that better 
to do; nay, perhaps his ions may get the better o 
him, and a may oh led to pono that St is not he who 
lives in org oe rather in the light of truth, with 
om and well, and Rankine, and Thomson, and 

ait. 

The fact is, the whole question is ogo enough to those 
who will approach it from the right direction. Force is 
known to us in two ways—first, as exercised by ourselves 
upon other things; secondly, as exercised by other things 
upon us or each other. It is the second class of forces 
which is studied in mechanics. These forces, like every- 
thing else outside us, can only be known ultimately by their 
effects, The most ial and obvious effect of force is 
motion, and it is the leading principle of mechanics that 
forces are proportional to the motions which they cause, 
these motions being measured by the momentum given 
to the bodies on which they act. So far, there is no room 
for difference of opinion. But it is easy to make a step 
further, and to say that forces are not only Pings esgpee 
to the changes of momentum they cause, but they are 
those changes of momentum, and nothing else. It is this 
step which has been made by Professor Tait, or rather it 
would seem by his followers, Let us see how it is justified 
by an meals similar cases. We will take first an 
illustration furnished us by Mr. Maxwell Close in the 
article already referred to. Disease causes death, and the 
strength of different diseases, or of the same disease at 
different times and places, might be a | the in- 
creased rate of mortality which they have induced ; there- 
fore, on these principles, we must define disease as being a 
rate of increase of mortality, and must demand that our 
medical literature should re-written in order that it 
may square with this definition, Again, the burning of 
fuel under a boiler causes the evaporation of steam, and, 
other things being kept the same, the rate of evaporation 
in cubic feet per hour will be proportional to the ey 
of fuel burned ; therefore, we must say that fuel is the 
rate of evaporation of water per hour in a given boiler, 
that and nothing else ; and our treatises on steam boilers 
must proceed on that supposition. 

We may & on for ever Lapa instances to show the 
absurdity of the step thus confidently taken, but it is 
needless, Our opponents can really find only one thing to 
say. They may point out that we do not call disease an 
increase in death-rate, or fuel a rate of evaporation, be- 
cause we know a deal about disease and fuel over and 
above the particular effects which they thus produce. We 
will not stop to inquire what would be the force of this 
objection, if it were true—as is here tacitly assumed—that 
we know nothing of force except from the motions it causes. 
It is sufficient to observe that this assumption is obviously 
and absurdly false. Asit has been well put to us, it would 
seem that these gentlemen can never have got wedged in a 
crowd, Weknow that force producesat least onething besides 
motion, namely, pressure. . In fact,in our persons we know 
it much oftener as the cause of the latter than of the former. 
To put this latter effect aside altogether, and insist on 
dealing with the former as the absolute and opeenine aeret 
of force, is as unwarrantable in theory as it is a in 


practice, A definition of f hich involves the 
earth, no force between the ji weightd 


crane and 


__Avo, 17, 1888, _ 


hanging motionless from it, no force between a locomotive 
engine and the train which it is trying in vain to. start— 
such a definition is actually worse than that absence of all 
definition which we et thefollowers of Mr. Spencer, 
Like them, it may safely be left to itself; meanwhile, we 
shall be contented with that view of force which contented 
magnificent f 


and their compeers have reared the 
which goes by the name of mechanical 


ENGINEERING PROGRESS IN SWITZERLAND. 
In the Swiss National Exhibition—now open at Zurich—there 
i and 
into 
four branches, respectively dealing with road-making, railway 
ion, water engineering, and the improvement of towns. 
heads, it is remarked the Alpine roads were, up to the com- 
of the present century, in an imperfect state, but 
existing improved communications have been 
ablished, partly by Napoleon I. for military purposes, and 
partly by international efforts made by the districts most 
interested. The system of roads in Switzerland itself has been 
much extended and improved, although the spread of railway 
ication has diminished the importance of many principal 


communication 
highways. These roads are said to contain numerous well-built 
stone and iron. bridges, in addition to the picturesque wooden 
bridges, of which specimens are exhibited. The introduction of 
railway communication in Switzerland was at first restricted on 
account of the objections then entertained by technical autho- 


cipally a 2 gr but the Federal Polytechnic Academy—opened 
in 1855—led to the formation of a body of Swiss engineers, 
whose representative association did much to raise their techni- 
cal standing. Competition between the private lines has done 
much of late years to reduce the profits of many Swiss railwa; 

Local interests and political manceuvres had, in some cases, led 
to the construction of lines almost parallel to each other, and 


of the industry 

1775, who established the firm of Escher, Wyss, and Co., Zurich. 
Other firms shortly followed, and the industry soon acquired 
relative importance. The construction of boilers and steam 
engines was begun about the year 1840. Amongst the most 
notable improvements effected in this bi reference is made 
to the model of steam engine introduced by Sulzer, and shown 
by him with marked success at the Paris Exhibition of 1867. 
The water motor invented by Schmid, of Zurich, was the result 
of a competition established by that city for plans, by which the 
pressure of the water afforded by the newly-arranged municipal 
water supply could be utilised as a motive power for small 
industries. This motor is said to have met with great success, 
being now employed not only for the purposes indicated, but also 
in connection with large factories. With reference to the 
development of engineering and mechanical science in Switzer- 
land, it must be remembered that the country produces com- 
paratively little fuel, the annual import of coal being 660,000 
tons, 


MILL FURNACE BOTTOMS, 

ExpErIMENTs of interest to the iron trade have this week been 
completed at the Greatbridge Iron and Steel Works, Tipton, of 
the Greatbridge Iron and Steel Company, as to oxide bottoms 
for mill furnaces. An arrangement that has been adopted 
at several works in South Staffordshire and also in Scotland, for 


sand 


produce a far spelt ee of 


ae ents were conducted. There were present a 
num Sou 


days during which the trial was . The 5 tons kept one 
good 43 tone of tron wad 


\ 
he published his “ First Principles,” has claimed a high 
place amongst the authorities on mechanical science 
and this claim seems to be most readily admitted in all 
those circles where mechanical science is least under- 
stood. Now it is not too much to say that, in the ence, 
eyes of Mr. Herbert Spencer, force is and 
everything is force. The Persistence of Force is the one 
great, unquestionable, all-embracing principle, which ex- 
plains all other principles, including evolution itself, and 
rities in all countries against the employment of sharp curves and 
steep gradients. Thus, the line from Zurich to St. Gall was at 
e first regarded as impracticable. When, however, the first Swiss 
railway was opened in 1849, a rapid extension of that form of 
communication resulted, and the present full development of the 
was attained. At first talent was 
many railways of third-rate importance were built in a manner 
only suited to an important main line. A better state of things 
now exists, it is stated. Special reference is made to the 
Gothard Railway as being a lasting monument of engineering 
skill. Several Swiss lines are of a special character with very 
steep gradients, and intended to meet the requirements of 
tourists in various mountainous districts, such as the Rigi, &c. 
There is a separate display of plans and models in connection 
with these lines. In addition to similar exhibits from some 
other railway companie:, there is a collection of interesting 
exhibits referring to tunnelling, in which the most important 
systems of boring machines are represented. The two other 
branches referred to are appropriately represented by plans and 
models representing works of importance already constructed or 
in contemplation. Machine construction is treated in‘a separate 
group, and is represented by 160 exhibitors. The pioneer 
doing away with sand bottoms and using oxides, is a hot-air cham- 
ber, patented by Mr. Job Tibbs. In constructing a furnace accord- 
ing to his invention, our Birmingham correspondent says, the iron 
plate bottom of the furnace is inclined from front to back, and also 
from the fire bridge to the flue bridge. At the back, and near the 
flue end of the furnace, is a hole or channel which opens out into a 
small supplementary chamber containing wagons, and during a heat 
‘ the fused cinder formed runs off into the wagon, leaving the bed 
dry. An oxide bottom used under this arrangement, with a 
fettling of from 34in. to 7in. thick, as compared with the Mi 
bottom, will, the maker claims, 
iron, and ata cost of at least 
the prevention of the accumulation of the melted cinder on the 
bed and its running in among the piles. The patentee claims 
also that whereas some cinder bottoms are used in plate and rail 
mills for the first heating, re-heating being accomplished on a 
sand bottom, by his chamber the second heating can be accom- 
plished on the same bottom as the first. Recognising its 
advantages, Mr. Scovil, of Scovil, who leases Coldbrook Rolling 
; Mills, St. John’s County, N.B., Canada, is about to intro- 
duce this form of the oxide bottom system into the States, 
and for this purpose adapt the chamber to gas furnaces in Pitta- 
burg, where sand bottoms are now almost exclusively used. A 
native ore that would make as good a cinder bottom in the States 
as the pottery mine in Staffordshire was expected in the Port 
Henry ore, a high-class hematite material found in large quanti- 
ties at Port Henry, on Lake Champlain, in the north-eastern part 
of New York State. Five tons of this ore were sent over to 
Staffordshire, and it was to test its action that the Great- 
thé trial the heat was purposely kept extreme in view of the 
ptospettive use of the gas furnace, and the opinion was that thie 
—_ gteater the heat the better: On several occasions when our corte- 
ore y uniform in su and in colour; ard 
notwithstanding the extra heat there were no cracks of 
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was 
lasted eleven turns. The yield in this case 
that obtained where the Staffordshire materials are 

The 
the mill furnace turned out 
ddled bars, and the weight of pig iron taken to the puddli 
was 29 tons 9 cwt, 2qrs. 161b, or 130 rg 
4 owt. 29 qrs. 4 Ib. each. 


dling a 
taken to two puddling 
yield 


i 
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NEW VOLUMETRIC METHOD OF DETERMINING MANGANESE IN 
STEEL, CAST IRON, FERRO-MANGANESE, &e. 

THE method referred to, devised by E. Raymond, is recom- 
mended as being expeditious and accurate. It consists in 
—— all the manganese as peroxide, dissolving it in a 

solution so as to bring back the manganese to the state of 
manganous oxide, and determining volumetrically, by means of 
on permanganate, the quantity of ferrous salt which has 
converted into ferric salt, The method of rapidly 
precipitating manganese peroxide is peculiar. If we act upon 
cast iron or steel with nitric acid and potassium chlorate in 
certain proportions, and boil the mixture, the manganese is 
completely precipitated in the state of peroxide insoluble in 
nitric acid, but retaining a small quantity of ferric oxide. 
Suppose that we have a sample of steel or manganiferous cast 
iron containing less than 7 per cent. of manganese, Three 
grammes are tested in a small flask, with 40 cc. of nitric acid, of 
specific gravity 1°20, added little by little. The liquid is stirred, 
and ultimately heated to complete solution, It is withdrawn 
from the gas flame, and fifteen grammes of potassium chlorate 
are added, and then 20 cc. of nitric acid, of specific gravity 1°40, 
are now added. It is boiled for about fifteen minutes until the 
escape of chlorine ceases; all the manganese is found thrown 
down as peroxide, but water is added, the mixture is filtered, 
and the precipitate is: washed with boiling water. To dissolve 
manganese peroxide thus obtained he measured exactly 
50 ce. of an acid solution of ferrous sulphite made up with 
40 grammes of ferrous sulphate to 750 cc. of water and 
250 cc. of sulphuric acid, of full strength. The 50 cc. are 
poured into the flask in which the sample has been dissolved, 


and to which a little peroxide adheres, and it is then po 


poured upon the precipitate and the filter in a 
evaporating dish. The manganese peroxide dissolves very 
readily, transforming its equivalent of ferrous sulphate into 
ferric sulphate. The liquid is then diluted with from 100 
to 150 ce, for the next operation. We can take a solution of 
permanganate formed by the same proportions as are used in 
determining iron by the process of Marguerite—5°65 grammes 
of the crystalline salt per litre of: water—and determine its 
- standard exactly. By means of this liquid we determine volu- 
metrically the quantity of ferrous sulphate remaining in the 
solution of manganese, We then take 50 cc. of the original solu- 
tion of ferrous sulphate diluted as above and determine the total 
ferrous salt. The difference between the two determinations 
corresponds to the ferrous salt which has been peroxidised by the 
manganese peroxide. The quantity of iron then peroxidised, 
multiplied by 8°491, gives the quantity of manganese contained 

ted upon. In the case of a steel or cast iron 
ittle of the manganese it is convenient to dis- 
solve the peroxide in 25 cc. only of the ferrous solution. Small 
,Gay-Lussac burettes may then be used in the titration of onl 
0:010 metre internal diameter and uated into cc., which 
allows of great exactitude in the determination. For a 
spiegeleisen, not more than 1 gramme of the sample should be 
taken, and for a ferromanganese 0°3 gramme is sufficient. 


A MODIFICATION OF NOACK’S METHOD OF PREPARING CAR- 
BONIC OXIDE, 

Noack’s method was described in Tar ENGINEER, June 29th. 
He showed that carbonic oxide can be obtained by passing carbon 
dioxide over zinc dust. It has occurred to Leo: P. Kinnicutt 
that the same gas might be obtained by heating carbonates 


directly with zinc dust and more conveniently. This led him to po 


bo? Phew sad of experiments with magnesite. He found that 
when powdered magnesite mixed with twice its weight of zinc 
dust is placed in a copper retort and heated so that the bottom 
of the retort is nearly surrounded by the flame, a gas is imme- 
diately given off which, after the first five minutes, is nearly 
pure carbonic oxide. For the first five minutes the gas is a mix- 
ture of carbonic oxide, carbon dioxide, and, in case the substances 
were not perfectly dry, a little hydrogen. In place of a retort, 
hard combustion tubing can be used. An analysis of the gas 
when given off at the rate of four bubbles a second, collected 
- directly from the retort and measured over mercury, gave the 

following results :—Volume of gas = 152°5 P = 583°4 t = 4 deg. 
Cor. V = 115°4, After absorption of CO, by KOH: Volume 
of gas = 150°0 P = 588°8 t = 5deg. Cor. V = 1147; per cent. 
of CO, = 00°61. He has undertaken the study of the decom- 
position of other carbonates; but as a method for preparing 
carbonic oxide the above is in every way satisfactory, the manner 
in which the gas is given off sitnbiieg that of oxygen when 
made from potassium chlorate, with the advantage that the evo- 
lution is more easily controlled. 


LITERATURE. 
Practical Electric Lighting. By A. Hoimes, Assoc, 
M.LC.E. London: E. and F.N.Spon, 1883, 154 pp. 


to write a small book on electrical 


also | “the principles 


It is, therefore, necessary that some one who has approached 
electricity and magnetism with'a view to its moe - 
cations, and unfettered by the traditions of the old school, 


whose largest currents were used for ye og electro- 
plating, ould write this sort of introdugtory: volames 

r. Holmes has not done it. 

The promise of the title is somewhat modified: by the 
preface, which states it is only intended to explain briefly 
and clearly to.those- who» have io electrical knowl 
involved in the production of the light,” 
and to give them some information about the apparatus 
employed. It does not profess to be a complete guide 
through all the practical details, nor is it, on the other 
hand, a mere compilation of lecture experiment notes, more 
calculated to astonish and amuse than to instruct, Bat 
really the use in its title of the word practical is not war- 
ranted. The book is only practical in the sense that it is 
written in a way which appeals to the practical mind 
which is irapatient with the study of the half-dozen books 
which must be gone through with the selective judgment 
as to what is really required, and which an amateur 
cannot possess, 

After anintroduction in Chapter I, we have in ChapterII, 
a terse yet sufficient description of various elementary 
facts and of the chief units of measurement. Then 
follows a chapter on batteries. Chapter IV., on eto- 
electricity, and currents, and magnéts, is commendable for 
its simplicity and directness, Chapter V., on dynamos, 
gives a general idea of most of the usual kinds ; and Cha) 
ter VI. a very clear description of the different results in 
working, characterising various modes of winding the 
electro-magnets, followed by a description of some of the 
ordinary electrical measuring instruments. As with 
dynamos, so also with lamps—described in Cha VIL 
and VIII. Aclose examination of the actual things would 
be n to enable the reader to fix in the memory the 
author’s descriptions, but these are sufficient to outline in 
the mind the general types. Chapters IX. and X. on 
conductors, circuits, and testing, form a very good intro- 
duction to the subjects dealt with, and Chapters XI. and 
XII., on storage of electricity, and selection and cost of 
light, will serve to clear up the notions of the general reader 
and help him to understand the leading features of these 
subjects. Finally, a short chapter is added on motive 


wer. 

Into the explanation of the way in which currents are 
generated in coils of wire by magnetic induction, the 
author might and should have entered more fully 
before proceeding to describe magneto and dynamo-electric 
generators, especially as this is necessary to enable the 
reader to understand the reason for the forms of armature, 
coils, and cores explained further on, Chapter VI. should 
be carefully digested by the reader before reading the 
latter three-fourths of Chapter V. On arc lamps more 
information with more engravings should have been given, 
and in this matter the author might have adopted the 
same care as he has bestowed on the dynamo machine 
windings with advantage. The author has apparently 
forgotten those questions which most puzzle beginners on 
electric lighting subjects. He does not remember how 
often the questions “how much?” “how many ?” and 
“ what size ?” must have occurred to him in days gone by. 
As he has used the word practical in his title he should 
have had clear detailed engravings of at least one well- 
known form of dynamo electric machine, and one good 
arc lamp, These he should have explained in principle 
and detail, and then of other machines and lamps ex- 
plained their peculiarities, but shown that all depend 
on the same principles. The value of Chapter XTiI. on 
motive power ma questioned, as may also the formula 
for the indicated power of a steam engine. In this the 
author has taken the trouble to eliminate the 33,000, he 
measures stroke in inches instead of feet, and uses square of 
diameter of cylinder instead of area. He thus gets inch- 
unds instead of foot-pounds, and a divisor of 252,000 
instead of 33,000. The direct relation between the Watt 
unit of horse-power on one side of the equation and the 
pressure X feet moved through on the other is thus lost 
without any advantage. 

There is, however, little fault to find with the book, if we 
sn part of the title,and remember the disclaimer in the 
preface. A paragraph on page 69 relating to compound 
shunt dynamos may be modified. The proportion of the 
main current that passes through the fine wire magnet 
shunt will vary when the external resistance of the main 
circuit varies, but if the machine self-regulates perfectly, 
ze, if the difference of potential between the terminals of 
the dynamo remains constant, the actual amount of current 
passing through the fine wire magnet shunt will be practi- 
cally constant also, The book is nicely got up, and the 
original engravings in it are clear and well selected. It 
will be found useful as giving beginners a good idea of the 
selection they may make of subjects for special study in 
complete works, - 


INTERNATIONAL ELECTRICAL EXHIBITION 
IN VIENNA, 1883. 
No. IL 


Writine on Tuesday, our special correspondent at the 
Vienna Exhibition says that in spite of many evil pro- 
phecies, it could then be said definitely that the openi 


of the Exhibition on Thursday—yesterday—would r 

what may be called a fairly complete success. Everything 

would not be ready, but at what exhibition was there 

ever everything ready at the opening} Most of the cases 

he says had {arrived, a great had been unpacked and 

put in order, and the rest were tapidly got out and 
on the shelves, 


In entering the Exhibition one meets with great piled- 


rass plate, 
vanic 


Som 

formed to the various shapes réquired for 

lating stands, &, Telegraph instruniénts are numerons, 
and Itgly seems to come out stronger in this line than one 


“185 


would have expected. The London Gutta-percha Com- 


has one large stand completed, and from the unpack- 
a ane on on their uae of the floor their exhibit 
Company; on ibits among other things 

Wil i Thoinson’s syphon recorder with tray battery, 
which is sure to attract. much attention. A very large 
containing ar immense of electroliers 


variety 
and . lam by Home 
| and. of Wi 


jenna, This firm also has a large 

lustre in the centre of the small theatre that has 
been fitted up in one of the annexes. This theatre is 
sure to form a great attraction, and is, indeed, very nicely 
fitted up, so far as‘the stage is concerned, The accommo- 
dation for the audience is such as cannot be expected to be 
sufficient for the probable number of visitors, The rest 
of the lighting of this theatre is by Ganz and Co., of 
Pesth; not only the auditorium but also the s being, 
we understand, undertaken by this company. There 1s 
another small model theatre outside a northern annexe, 
which is designed with the intention of making it abso- 
lutely invulnerable, or rather absolutely safe when attacked 
by fire. We are told that tical experiments will be 
made with this. theatre. e hope they may be carried 
out without risk to the main building. An interesting 
department is that in which the effects of electric lighting 
upon furniture and drapery are to be shown, This seems 
ost ready. In the Rotunda itself a great deal of 


electrical railway apparatus is already _ in place, - 


Signal-posts are there without number. e Northern 
Railway of France exhibite a miniature electrical railway, 
and the Southern Railway of Austria have carri shown 
fitted up with electrical brakes, with the electrical currents 
also utilised for lighting the carriages. This latter is a most 
interesting exhibit, to which we hope ‘to refer at length on 
a future occasion, We are sorry to observe that Professor 
Fleeming Jenkin’s new system of telpherage is not to be 
way 0 ing the space necessary for it. e Munici- 
pality of Yieoun has had a quarrel with the tramway 
company, so that the latter has determined not to run 
its cars down to the Exhibition from the town, They 
were willing to lay down the necessary lines if they had 
been allowed to make an extra charge for the journey, but 
this was refused. The consequence has been that the 
Siemens Company has constructed a line for itself 
from the Prater Stern to the north gate of the Rotunda, 
and thus a most interesting practical demonstration of 
their electric railway system will be made. 

The dynamos already on the floor are numerous, Ganz 
and Co, have failed as yet to get their enormous dynamo 
machine, the outside diameter of which is 52ft., erected. 
The heavy casing containing the field magnets has fallen 
twice, we are told, in the attempts to get it in place. The 
Edison Company, the Burgin-Crompton Company, and the 
Anglo-Austrian Company are making extensive prepara- 
tions. The former are quite ready, but the two latter, we 
regret to say, are very much behindhand. Great credit is 


due to Schwerdt, of Carlsruhe, who has four dynamo © 


machines laid down, which are -at present doing a great 
deal of the lighting work of the buildings during the 
preparations. 


IMPROVED GIFFARD COLD AIR MACHINES, 
In our impression for 6th July last we gave illustrations and 
description of two forms of cold air machines made under the 

tents of M. Giffard, but modified by the General Engine and 
Boiler Company. We now illustrate by a supplemental ink 
photograph and by engravings, at page 129, one of the large 
size machines made by the above company, and a small machine. 
Figs. 3, 4, and 5 show the 20,000ft. machines and the larger sizes 
and all of the same general construction. In the 20,000ft. machine 
the air cylinders are 20in, diameter and 25in. and 20in, 
stroke for the compressing and expanding cylinders re- 
spectively, The steam cylinder is 12in. diameter. by 265i 
stroke, and the full speed of the machine is 100 revolutions per 
minute. The action of all these machines is precisely the same, 
air is compressed in a carefully jacketted compression cylinder, 
and as, however well jacketted the cylinder may be, the com- 
pressed air is certain to rise in temperature, after leaving the 
compression cylinder it is passed through a large number of solid 
drawn brass tubes, on the outside of which water is circulated 
by a circulating pump which will be see in all the illustrations, 
The air is cooled in this way to within a few degrees of the 
circulating water, which in case of machines used on board ship 
is taken from the sea. The compressed air is then admitted to 
an expanding cylinder, where it performs work against a piston 
coupled to the crank shaft, and aiding the compression of the 
original air. The air when expanded down. to about atmospheric 
pressure is di ed into the freezing chamber, and used for 
any purpose requiring extreme cold. Minus 40 deg. Fah., that is 
to say 72 deg. below freezing point, is the temperature guaranteed 
in the case of all machines of 5000ft. and upwards; but these 


. Fig. 
2000ft. and 1000ft, size of the Giffard machine ; these A agecage 
as closely as possible from M. Giffard’s own designs. » small 
machines have have indicated as low as 
minus 65deg. Fah. Our engravings explain themselves. 


Tue FortH Bripck Raitway.—Major-General Hutchinson and 
Major Marindin have to the Board of Trade u an 
inspection which they le of the works in progress for the con- 
struction of the bridge over the river Forth at Queensferry. After 
givin details of the progress made with the excavation of tho 

‘oundations of the viaduct piers, which are on Whinstone 

of the strains upon. the piers an er parts. 0 

bridge, sh 

ler no 


construction of the bridge, viz., 30 tons per 
and 34 tons in com on, We caf te 


table to 


tractors 


gutters; whilst the clearness of the piles as they were taken to j E 
the rolls showed that there had been no approach to sucking. |. 
The appearance also of the sections after passing through the 
| 
| 
{ 
i 
4 
machines have frequently delivered air at 100 deg. Fah. or more 
below freezing point, and the General Engine and Boiser Com- 
[risa hing 
matters which, while being stripped of the innumerable : 
details which afflict the mind of an electrician, and seem to : 
him to have a necessary place in a book however 
elementary, to | thon inaccuracies, shall contain that 
information which is required by those who wish to gather 
an intelligent conception of the why ahd wherefore of the : 
very modern practical of electricity and magnet- 
ism, There is so much that has for years been looked direction, and a rolling load of 3400 tons on the span (i.¢. two tons 
tial to a knowledge of electricity, that. those to the foot), will the stress either ih tension or compression exceed 
ricity, oné-fourth of. the ultimate resistance of the steel to be used in the 
who are thoroughly acquainted with that old school jargon | up of electrical wire, cable, copper square inch in tension, 
which has been now largely displaced by what may be | and lead-covered wire and cable. Telephones an that the J ney sped 
called practical electricity, cannot, though accomplished | batteries of innumerable vari are already in place, e e, an e ad Pa 4 are 
electricians, divest their minds, and so cannot write a book informed have been ordered, indidate that it is the intention of the ; 
suitable for the engineer who wants to get an introduc- a 
tion to the subject which shall not disgust him at the horised 
outest with ite minutize of wholly inapplicable erudition, 
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SCHISCHKAR & HARRISON’S UNIVERSAL HORIZONTAL BORING MACHINE. 


EXAMPLES OF THE GRAPHIC TREATMENT OF 
STRESSES IN FRAMEWORK. 
By Ronert Hupson GraHaM, C.E. 
No, II, 
1, Didcot roof.—The roof over Didcot Provender Store, 
represented in outline on 137, is 46ft. 6in. in span, and 
10ft. Gin. in total rise; so the ratio of rise to span, 


expressed in fractional form, is 7a3z The principals are 
The incumbent weight upon the roof is found 
by assuming 45 lb. to be superposed u each square foot 
of covering between bays. This ledietes dead weight of 
materials, as well as all accidental weights arising from 
wind pressures, and the lodgment of rain and snow. The 
given reciprocal figure of the roof shows that the maxima 
stresses take place in the extreme divisions 12 and 44 of 
the side rafter, and are each equal to about 22°8 tons. Sup- 
posing the working limit of stress for iron to be 5 tons per 
square inch, the corresponding area of cross section would 
be 4°56 square inches, The thrust in the rafter decreases 
uniformly from the end next the principal to that next the 
ridge, where the stresses in divisions 27 and 29 are onl 

122 tons. Consequently, the area of cross section, if oa 
culated for uniform strength, can be reduced from 4°56 
square inches at the lower to 2°44 square inches at the upper 
end of the rafter. The stresses induced in the various 
members of the roof-bracing are least in bars near the 
princi and test in bars situate at the centre of 
span, between which limits they increase in almost uni- 
form ratio. The maximum tension in the members of the 
bracing is brought to bear upon the vertical rod 28, in 
which the stress amounts to as much as 9 tons; and the 
corresponding area of cross section will therefore be 
18 square inches, The minimum compression takes place 
in the struts 14 and 42, in each of which the stress amounts 
only to 1°7 tons. Hence, theoretically speaking, the area 
of cross section might be here reduced to 034 square 
inches, It will be remarked that the members of this 


roof-bracing are alternately in tension and compression, 
oo aa ing represented by light and the latter by 
ines, 


2. Goods shed at Weymouth.—This roof is 71ft. Gin. in 
span and 16ft. in total rise, so that the ratio of rise to 
span is +. . The principals are 10ft. apart, The in- 
cumbent weight is found on the’ see that 40 lb. is 
supe upon each square foot of surface between bays, 
including dead weight, as well as all accessory pressures 
due to wind pressures and lodgment of rain and snow. 
This weight is distributed over the roof by apportionin 
1°6 tons to each joint of the side rafters, e recip! 
diagram shows the greatest strains are brought to bear 
upon the extreme division of the side rafters next the 
principals, where the thrusts in the parts 10 and 34 are 
each equal to 13°7 tons. Assuming as before, in the case 
of the Didcot roof, that the working limit of stress of iron 
is 5 tons per square inch, we find the corresponding area of 
cross section to be 2°74 square inches, Here, again, the 
stresses in the rafters decrease in uniform ratio towards 
the ridge, where the thrusts in division 21 and 23 are 
each 7°8 tons, and the theoretical area of cross-section 
1°56 square inches, The stresses in the bracing are alter- 
nately compressive and tensional, increasing uniformly in 
amount from the ends towards the centre of span. The 
— tension induced in any member of the bracing is 

ught to bear on the vertical rod 22, in which the stress 
amounts to as much as 5°5 tons, and the corresponding 
area of cross section to 1*1 square inches. The least com- 
pression in any member arises in the struts 12 and 32, 
in each of which the induced stress is as low as 1‘9 tons. 
Hence, theoretically speaking, the area of cross section 
might be reduced to 0°4 square inches. It will be observed 
that the stresses in the great tie rods 


formly from the centre to the ends of the span, ae 


their maxima of 12°2 tons in the divisions 11 and 33, 


on increasing uni- | ; 


their minima of about 8°7 tons in the divisions 19 and 25. | 
If, therefore, it were decided to design these tie rods round | 
in section and uniform in strength, they would each assume | 
the form of a long truncated cone. 


UNIVERSAL HORIZONTAL BORING MACHINE. 
Tur machine here illustrated has been specially designed by 
Messrs. Schischkar and Harrison, of Halifax, to meet what they 
have found to be a requirement in engineers’, machine makers’, 
and general millwrights’ establishments, where it een | 
recommends itself as a strong boring machine, which is 
readily applicable for the many different uses to which ma- 
chines of its class are put. The engraving represents a No. 4 
machine, for boring cylinders up to 20in. diameter, and the 
compound tables of which are self-acting in the horizontal and 
transverse slides. The tables rise and fall by screws and gearing, 
and can be worked either by hand or power. The table is pro- 
pelled in the horizontal motion by a steel screw 2}in. diameter, 
which runs along the inside of the bed, and is fitted with double 
disengaging nuts, the handle of which is underneath the table 
and easy of access to the operator. It is also fitted with 
uick return traverse motion. The carriage, which fits on all 
‘our sides of the bed, is fitted with adjustable dies to take up all 
wear, and to insure a perfect fit. The table will fall from the centre 
of bar 15in., and has a transverse traverse of 2ft., and is 3ft. 6in. 
long by 3ft. wide, with T slots the full length of the table to 
secure the work. The table is arranged so as to turn completely 
round, thus enabling the operator to bore at any angle. Sup- 
posing a cylinder to have been set on the table, it can be bored 
out, faced up at each end, the flanges turned by block and cutter 
fixed on the bar. The boring bar, then being taken out, a 
drill can be placed in the spindle, the back gear thrown out, and 
a high rate of speed thus gained, the stud holes can all be drilled 
out, the table turned quarter round, the valve chest stud holes 
drilled, turned half round ; the stud holes can then be drilled in 
the opposite end of the cylinder. Thus it may be seen that the 
cylinder can be practically finished with the exception of planing 
out the steam chest face. 

Supposing this machine is used in an establishment where a 
horizontal boring machine cannot be kept constantly going, by 
placing a tcol-holder on top of the table, it is at once converted into 
a sliding, surfacing, and screw-cutting lathe. As the machine 
is fitted with a full set of change wheels and reversing gear 
for cutting right and left-hand screws, and will take in anything 
over the top of the table up to 2ft. 6in. diam. and 4ft. diam. over 
top of bed, and in length 7ft. The machine is also adapted for 
cutting key beds, as a drill can be fixed in the spindle end, the 
shaft secured by V block on the table, which gives a traverse of 
2ft. The fast head is fitted with a steel spindle with long 
gered bronze bearings. It carries a 3ft. 6in. face-plate 

which any class of work can be bored and turned. The 
boring bar which is supplied with it is 6in. diameter, and is 
fitted with steel-hardened centres and sliding block for facing 
purposes. The makers have made this machine a speciality, and 
everything is put together in the simplest manner so as to secure 
economy in cost. Its aggregate weight is 54 tons. 


KELWAY’S TELEMETER. 

THE accompanying engraving re; ts an instrument which 
enables a navigator to ascertain the distance of his ship from a 
light, headland, or other object, without consulting a chart. It 
consists of a base line A B and two arms C D, of which is 
graduated to inches and tenths of inches. The two arms C and 
D are respectively pivotted at E and E', and can be freely 
moved over the F and F", and clamped at any desired 
angle. The protractors are graduated in both directions from 
0 deg. to 90 deg., cut to 30°, and also to } points of the compass. 
The right-hand arm and protractor D is capable of being moved 
to and clamped at any point on the base line A B. In using the 
instrument the operations are as follows :—(]) Take a bearing of 
the light, or other fixed object, noting the exact time. (2) P. 

observation and clamp 
t. 


to the second bearirg, and the graduation at which the arm D is 
cut will be the distance from the object at the time of the second 
bearing. This instrument is not only useful for navigational 
purposes, but it is applicable to naval gunnery and torpedo 
operations, in such a manner that the range of an object from a 
point in advance of the vessel can be easily found before the 
point is reached, thus allowing the necessary adjustments to gun 
and o to be made in anticipation. [or instance, assume 
the distance of the object has been found by the instrument, 
and it is required to know how far the ship will be when it 
reaches a point in advance of the ship’s then position, the arm 
C would be put to the ascertained bearing on F and the gradua- 
tion on C, representing the distance remembered. The centre of 
protractor E* would be placed on A B to the distance it was 
proposed to run, and the arm D made to intersect C at the point 


\ 
A 


fo) 


to be remembered, when the graduation at which D is cut will 
give the range for which preparation should be made. The 
tables referred to which have to be supplied with the instrument, 
shows how far a ship will travel in given times at given speeds, 
the lines of figures being printed alternately in black and red to 
facilitate reference. The scale on the arms is in inches and parts 
of inches, but they may be read as knots, cables, 1000 yards, 100 
yards, or in any scale, and the instrument can be used at any 

ing. The scale is larger than that of ordinary charts, 
and can be varied at will. It will, of course, be noted that con- 
tinuous bearings can be taken and the mean adopted, so as to 
eliminate errors in speed observations. 


THE NORDENFELT GUN TRIALS AT DARTFORD, 


On July 26th Mr. Nordenfelt carried out a programme of 
experiments, showing the powers of several of his machine guns, 
at Dartford. The arrangements were well ordered, and such as 
enabled the visitors to see all that they wished. A twelve- 
barrel rifle calibre gun, weighing 24 cwt. on naval carriage, 
rounds. A single-barrel rifle cali 


was 
600 
bre gun, weighing 13 1b., on 
stand, in half a minute fired 54 rounds. A three-barrel 
rifle calibre gun, weighing 561b., on combined field and tripod 
carriage, in half a minute fired 186 rounds. A five-barrel rifle 
calibre gun, weighing 128 lb., on combined field and tripod 
carriage, fired 300 rounds in half a minute. A ten-barrel rifle 
calibre gun, weighing 260 lb. on field carriage, fired in one minute 
900 rounds. These pieces were fired with Martini-Henry ammu- 
nition with solid drawn cartridge cases, that is to say, not of the 
service pattern, but such as can be fired from the service rifle on 


an emergency. ihe 

A two-barrel gun, lin. bore, weighing 185 1b. on mounting for 
torpedo boats or mastheads, was fired against a jin. steel plate in 
front of a lin. iron plate ; range, 50 yards. There was a slight 
hitch, but the piece was got off fairly well, firing twenty rounds 
in six seconds, the bullets, which were solid steel, through 
the plates. A four-barrel lin. gun, weighing 33 cwt. on naval 
carriage, fired 100 rounds—twenty-five volleys—in twenty-four 
seconds. There were also the following pieces tried :—A five- 
barrel rifle calibre gun on two-wheeled infantry limber carriage, 


as tp enable the sharp 
les Beresford appeared to be confident as to its powers 
to move well at a gallop, urging the drivers to keep up a good 
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a gun, 3 cwt., on naval 
carriage; a five-barrel rifle calibre gun, mounted on Lord Charles 
Beresford’s “galloping carriage,” and a 2in. 5-pounder shell 
gun, weighing 6cwt.. mounted on naval recoil carriage. A 
\ volunteer squad, taking the name of the London Rangers 
Machine Gun Club, exercised with the five-barrel rifle gun, handling 
when take a second ing. (4) Ina printed table supplied with | the gun well. The galloping carriage was, we believe, founded 
prin 
the instrument, and by using the above observations and the | on the idea of a fire-engine. Its front wheels were very small 
peed of the ship, and the time occupied between the two bear- 
the figures found will show the distance run in knots, 
tenths of knots, and yards. (5) On the base line A B, set | 
the protractor F' to the distance thus found; place the arm D | g x 
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EXAMPLES OF THE GRAPHIC TREATMENT OF STRESSES IN FRAMEWORK. 
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sewer ventilation, our 
street sewers, and-for the treatm 


: 


22°5 1000 in the decade 1861-70, to 
1871-80—a reduction equivalent to 44 per cent. It may 
therefore be safely estimated a quarter of a million 

in the ten years 1871-80, who have 
died had the death-rate remained the same as in the previous 
thirty years. 

Though we are quite willing to believe that a portion of this 
reduction of death-rate may be due to increased medical know- 
ledge, and to the greater care now exercised in isolating infectious 
diseases, we cannot but think that the greater part is due to the 
fact that human life in this country is for the most part lived 
under better sanitary conditions than heretofore. For 
pointing out what these sanitary conditions were, and for 
pressing them on public attention in spite of opposition, active as 
well as passive, sometimes even mingled with ridicule, we are 
muchindebted to Mr. R. Rawlinson. Undertheseci t we 
think that a brief sketch of his career will be of interest to our 
readers, many of whom will no doubt not be oblivious of the 
fact that to the labours of those who established sanitary engi- 
neering as a branch of the profession they are indebted for their 
own success in life, as it has opened up new fields for ingenuity 
and industry. Great as the results achieved in the sanitation of 
cities have been, it is probably more in connection with the 
services rendered by Mr. R. Rawlinson when serving on the 
Sanitary Commission in the Crimea that his name will go down 
to posterity. In a letter dated Downing-street, 22nd February, 
1855, Lord Palmerston commends the Sanitary Commission to 
Lord Raglan, the Commander-in-Chief, and requests him, in 
somewhat terms, to aid the Commission in their 
labours, and to enforce the rules which the Commission might 
find it necessary to draw up. This Commission, which consisted 
of Dr. Sutherland, Dr. Gavin, and Mr. Rawlinson, immediately 
on their arrival set to work to arrest the cause which pro- 
duced the awful mortality then prevailing in ow: Eastern 
hospitals, a mortality so dreadful that it was at the rate 
of 420 1000 annum. By the carrying out of 
works which had for their object the rigid exclusion of sewer gas 
from the wards of the hospitals, the drying and subventilation 
of the floors, the thorough changing of air in the wards, the 
equalisation of temperature, the prompt removal to spots without 
the camp of all filth, this death-rate was promptly reduced at the 
end of March to 31 per cent., to 14 per cent., to 10, to 5, to 4, 
and finally in June of 1856 to but little over 2 per cent.—a rate 
approximating that which then existed in the military hospitals 
at home. The number of deaths reported in our Eastern 
hospitals during January, 1855, was 3168; whilst for June of 
the following year, just before our troops left the Black Sea, the 
total deaths re were six. though it un- 


Satisfactory 
doubtedly is to see how surely the figures of death-rate declined | Sani 


before the advancing foot of éanitary administration, it is, never- 
theless, terrible to reflect on the number of valuable lives which 
would have been saved had that organisation been sooner called 
into existence. 

Mr. Rawlinson was born at Bristol 28th February, 1810. The 
Rawlinsons are an old Lancashire family, and in Chorley his 
father established the business of a general builder and contrac- 
tor, and wisely made his son go through each department of the 
practical work connected with those trades. He thus became an 
efficient bricklayer, mason, and carpenter, and from the fact that 
much of his father’s work was connected with engine houses and 
factories, he acquired a knowledge of mechanical engineering and 
millwrighti At the age of twenty-one he entered the office 
of the late Mr. Jesse Hartley, the dock engineer of Liverpool, as 
measurer of masonry. His natural fondness for and talent in 
drawing quickly led to his advancement, and in two years from 
his eutry of Mr. Hartley’s office he became chief assistant to the 
eminent hydraulic engineer. Shortly after this time, in 1836, he 
b ident engineer, under the late celebrated Robert Stephen- 
son, in the deep and difficult cuttings near Blisworth, on the North- 
Western Railway. On the opening of the line in 1840 as the 
London and Birmingham Railway, Mr. Rawlinson entered the 
service of the Corporation of Liverpool as assistant surveyor, 
where he remained for three years, when, on the recommendation 
of the late Jesse Hartley, he e engineer to the Bridgewater 
Canal Trust, when several most important works in connection 
with the feeding of the canal and its improved working were 
brought about by him. 

In 1847, Mr. Elmeg, the architect of St. George’s Hall, Liver- 
pool—then in course of erection, was struck down with con- 
sumption, before leaving England—to which he never returned— 
for a milder climate. He entrusted the completion of his work to 
Mr. Rawlinson, who so far modified the designs that he con- 
structed a hollow brick arch ceiling to the Hall, being at once the 
lightest and most suitable as regards ventilation and acoustic 
moma of any hitherto made. It was about this time that it 

e evident that Liverpool had outgrown its source of water 
supply. eae his es to this — Mr. Rawlinson 
prepared the details of a magnificent scheme of suppl vi- 
tation from Bala Lake, and the river Dee in Poder: = Aad Oe is 
to be regretted that Mr. Rawlinson’s scheme was not adopted, 
the Rivington Pike scheme having been selected as the cheaper ; 
this, however, it has not proved.to be, and with the guts 
Liverpool it is becoming inadequate. A modification of Mr. 
Rawlinson’s scheme, namely, taking water from the river Severn, 
is now in progress. 

It is difficult to estimate how great would have been the 
results attained had this scheme been carried out at the time 
Mr. Rawlinson proposed it, but it seems at least probable that a 
vastly different source of supply than the present would have 
been adopted by many of our northern towns, and not impossibly 
for the metropolis itself. In 1848, the Public Health Act for 
the proper administration of sanitary matters in England and 
Wales, was passed, and Mr. Edwin Chadwick, C.B.—chairman of 
the commission—whose name will always be associated with the 
early history of sanitation, recommended the appointment of 
Mr. Rawlinson as an inspector under the Act. . Rawlinson 
thus entered the public service, and held his first inquiry at 


this country 
n’s advice on subjects 
rate attained in 


portmonnaie he carried, forcing 
the pelvis, producing a severe and painful wound, 
of which he was two years before completely 
The satisfactory results obtained in the Crimean 
i to the appointment of a ent Army 
Sanitary Commission, which sat for the first time in 1860. a 
that the death-rate of our Indian army 
60 per 1000 annually to less than 20. 
During the cotton famine in 1865-66, Mr. Rawlinson was again 
called away from his ordinary official duties for work of a special 


works in ninety- Lancashire towns, involving an expendi- 

ture of £1,650,000. These works were principally the construc- 

tion of reservoirs, town and house drainage, street 

improvements, formation of public parks, cemeteries, recreation 

grounds, river improvements, land drainage, market construc- 

tion, &c. Without giving details of these works, it is worthy of 
that the 


cases, toremain perma- 
nently in the trades they had adopted. The whole of these works 
are of a permanent and useful character, and have done much to 
improve the condition of the localities in which they have been 
carried out. The cost was entirely covered by loans, extendi: 
over various peri 
For his services in this matter Mr. Rawlinson was made a - 
panion of the Bath. It is worthy of note that the administrative 
charges on the above-named sum were only 3s. 6d. per £100. 

In the years 1865 and 1868 Mr. Rawlinson was chairman of 
the Commission appointed to inquire into the means to be 
adopted to prevent “pollution of rivers.” These Commissions 
have already done much, and it is to be hoped that the Acts 
which have been framed ‘in consequence will do more towards 
making our rivers pure and places of healthy recreation, rather 
than open sewers, as too many still are. In 1876 Mr. Rawlinson 
and Mr. Clare Sewell Read were appointed Commissioners to 
inquire into the n erits of various methods of dealing with town 
sewage, and the conclusions arrived at by them in their valuable 
report have largely aided many towns in satisfactorily 
dealing with their sewage. He drew up the “suggestions” for the 
use of local surveyors and sanitary engineers as to main 
sewering, house draining, water supply, and sewage irrigation. 
These have from time to time been extended, and diagram 

lans of details of main sewers and reservoirs added, so as to 
suitable not only for Great Britain, but also for British 
India and the colonies. Most of these “suggestions” and drawings 
have been published in our pages, the type —— for water 
vols. xlix. and 1. These 
suggestions and plans have accepted by English engineers, 
and also i on the Continent. 


and assisted by Mr. R. O’Brien Furlong, the 
secretary to the Commission, much valuable evidence as to the 
insanitary condition of Dublin—a city perhaps the most healthily 
situated and at the same time the worst sanitated of any in the 
kingdom—was brought forward. 
As the result of the labours of the Commission an active 

of scavenging has already been in tion for two years, and 
with improved arm 2 it is to be hoped that (“dear dirty ”) 
Dublin will some day hold her own amongst.the capitals of the 
world. At present Mr. Rawlinson is a member of the Council of 
Civil Engineers, a vice-president of the Society of Arts, and 
chief engineering inspector for the Local Government Board. 
He is in his seventy-third year, but, judging by the vigour which 
he is sometimes able to put into his part in a discussion at 
the Institution in defending the Thames water supply, 
when it is shown by some chemist that Thames water is so bad 
that it is impossible that anybody could drink it and survive, or 
when some previous sewage contamination farce is trotted out, 
he will remain long among ys to enjoy his honours. 


Crystal PaLace ScHooL oF PracticaAL ENGINEERING.—The 
certificates awarded to the successful students in the 23rd session 
of this school were distributed on Saturday at the workshops in 
the South Tower of the Crystal Palace by Mr. Robert Rawlin: 
C.E., 0.B, Mr. F. K. J. Shenton, Superintendent of the Crystal 
Palace School of Art, Science, and Literature, said the lectures 
this term to students of the first year’s course in mechanical 
engineering on ‘‘ Railways, their Construction and Appliances,” had 
been attended by 28 students, of whom 21 proved eligible for 
examination, and 19 passed satisfactorily. One of the examiners, 
Mr. William Crickmay, A.M.I.C.E., reported that the questions put 
in this subject were of a most tical nature worked out theo- 
retically. The work in the drawing office he considered excellent 
when it was borne in mind that this was only the commencement of 
at neers course. Mr. T. H. Blakesley, the examiner in the 
Civil Engineering section, reported that he was agreeably surprised 
at the readiness of the average answers to vivd voce questions. 
Having regard to the prominent part which electricity seemed 
destined to take‘in the social economy of the future, it was very 
important that the elements, at all events, of the science should be 
un | of here given in the 

and working of resistance coils and other simple apparatus 
sould Eardly be over-rated. Before presenting the certificates, Mr. 
Rawlinson, in an address to the students, remarked that to some 
of them it might seem that there would have been a greater career 
open to them in this profession if they had been born at an earlier 
period. It might, however, be some comfort to them to remember 
Gorn the young men fa , and he 
could assure them that for those who were not inclined to be 
fastidious, but were ready to turn their hands to any kind of work 
in their profession, there was plenty to do, ey for those 
who would take advantage of the y apeery provided in this 
school to fit themselves for entering the great field open to them in 
the colonies, In illustration of what might be done in a rough-and- 
ready application of rude appliances, he gave an account from his 
experience as Sanitary Commissioner in the Crimea of the success 
with which the causes of the excessive mortality among our 
in the first year after the campaign were counteracted. e 
French, w! made the itary 
provisions needed, had 40,000 men down with otha ly 


tary | With elaborate flushing arrangements and o 
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MARKET HARBOROUGH DRAINAGE. 
Tue main sewerage scheme for the united districts of Market 
bh and Great Bowden, in Leicestershire, and Little 
Bowden, in Northamptonshire, is now completed at a cost of 
upwards of £16,000. The work consists of over nine miles of 
pipe sewers, varying in 24in., together 


tion with the sewers, including several river and brook crossi 

The sewage is conveyed by gravitation to land adjoining 

river Welland, about two miles below Market Harborough. 
This land, twelve acres in extent, has been prepared for irriga- 
tion and intermittent filtration, and is now in full working order, 
growing crops, and delivering an effluent quite clear. The work 
of forming and connecting the private drains has been going for- 
ward during the past six months, and is now pro- 
gress towards completion, This work is in almost’all cases being 
carried out by the Local Board for the private owners, under the 
direction of the surveyor tothe Board. The old sewers are 
being utilised for storm water, thus forming a duplicate system, 
to the great relief of the sewage disposal area, and a contract 
has been recently let by the Local Board for works to supplement 
these old sewers, in to more efficiently deal with 
waters falling on portions of the district. The contractor for 
the whole of the contracts is Mr. G. Stevenson, of Eckington, 
and he has carried out the work in an efficient manner under the 
direction of Mr. E. G. Mawbey, the surveyor to the Local Board ; 


Mr. J. B, Everard, of Leicester, acting as consulting engineer. 


PULLEY BALANCING MACHINE. 


| 


wheel, the speed being increased (poms Gomer one side of the 
ee dips towards the horizon, if the rim be not of equal weight 
all round. A piece of chalk is brought up gradually so as to 
mark the heavy side ; and the opposite side is then weighted to 
correspond. The trials are repeated until the pulley runs per- 
fectly true. 


WATER SUPPLY OF SMALL TOWNS. 


ST. ALBANS WATERWORKS. 


On 132 we give the first of a series of engravings illus- 
ities then waterworks of St. Albans. This will be followed 
by others and their description in future impressions. 


TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) PPE 

Tue works are getting into as steady activity as. the orders 
hand and permit ; most of the having now 
got over the indisposition or absolute inca, ity to do much work 
which last week chi i the hands about Smethwick and 
West Bromwich mainly. 

To-day—Thursday—in Birmi , and yesterday in Wolver- 
hampton, there was still a inquiry for black sheets, as well 
for corrugated roofing as for braziery work. When the iron was 
needed for immediate consumption, makers’ terms had to be given ; 
but most of the chief consumers had contracts —ae 
sought to place new orders only to satisfy customers who been 
inconvenienced by the strike, and whose wants cannot be wholly 
met by the instrumentality of the sheet iron firms with whom 
orders were some time ago placed. The prices at which galvanising 
sheets were pi le were from £8 down to £7 17s. 6d. for 


aa aggregate demand than 
lately. There is a demand for them for roofing om in South 
America, and in India amongst the countries where an absence of 
rain permits of their out-of-door use in an ungalvanised state. 

Sheets in a galvanised form were pretty firm in price, and 
makers are in receipt of growing orders. The a uoted are :— 
£13 10s. for 24 w.g., packed in bundles, deliv Liverpool ; 
£15 10s. for 26 w.g.; and £17 10s. for 30w.g. The Australian 
demand is showing rather more vigour for favourite brands than 
has for some time been noticeable. 

Plates were ht after mostly for tank use as well in London 
and elsewhere as in this district. They were to be had at from £8 
down to £7 15s. Boiler plates were reported 
class firms. High-class qualities, bearing brands of that 5 
were from £9 upwards, but a serviceable quality was to be had at 
£8 10s. strong. 

There was a little more movement in strip iron. Gas strip is 
again being bought, but prices remain low at £6 5s. upwards. 
Bedstead strip was likewise in fair request, Hoops had a steady 
ap at from £6 7s. 6d. up to £6 15s., according to quality 


an 

The bar mills are not with work, Some high-class 
qualities, for which about 10s. under maximum rates is taken, 
are still going out to the colonies in large quantities, but the local 
demand relates chiefly to less valuable kinds, the ‘rates for which 
run from £6 12s. 6d. down to £6 2s. 6d. . 

The “list” of Messrs. N. Hing 


£9; double best crown bars, £8 10s.; and treble best crown 
bars, £9 10s., all at works, These quotations apply to rounds and 


squares to 3in., and not exceeding in 3 and 


THE ENGINEER. | 
Dover, which resulted in a com; reorganisation of the sewer- 
ith pleasure that her Majesty has been pr 5 of that city. This inquiry was quickly followed 
' hi Rawlinson, C.B., member of the Council of | which has not availed itself of Mr. Rawli 
years has been chief engineering | affecting sanitation. The reduction of d 
: these towns by working with, instead of against, nature’s 
led Lord Palmerston to appoint the Crimean Army i 
Commission as already described. In the pursuit of his duties 
at the seat of war on the morning of the 10th June, 1855, 
Mr. Rawlinson nearly shared the fate of thousands of our 
soldiers. Whilst riding with two officers he was struck by . 
as it does, pipe sewers—instead | a 42 Ib. shot, which just clear of his body, but struck a 
acting as noisome cesspools—for 
lent of sewage by irrigation. 
By these improvements, and by the more efficient scavenging, 
together with increased knowledge of the laws of sanitation 
which has naturally followed in the wake of these improvements, 
the death-rate of England and Wales has been reduced from 
nature. He d and directed the carrying out of public 
, Messrs. Grorce Ricnarps & Co., who have introduced into 
represent an area of 800 acres, and a length of nearly 400 miles. | England, from the other side of the Atlantic, some new types of 
By means of these works the impoverished cotton operatives | wood-working machinery, showed at the recent Engineering 
were enabled to earn wages in a healthy manner, and were not | Exhibition at the ‘Agricultural Hall a pulley balancing machine, 
pauperised, thus inducing them to return to their employments at | of which a sketch is annexed. In operating the machine the 
disc that rotates the pulley, supported on a conical centre like 
that of a lathe puppet, is set in motion gradually by a friction 
ia 
Td 
| 
2 
Nii \| 
\} 
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1879, Mr. Rawlinson was appointed chairman of the Royal oe 
ary Commission of Dublin, where, associated with Dr. — 
singles, £5 1Us. for doubles, and 1Us. Tor latens. 
Best stamping sheet firms reported themselves full of work, and 
rejecting offers. For the gauge mostly in demand £11 was required 
by several firms. For this iron there is a good call upon the 
nited States. and also upon Canadian and Australian account. 
Ironworks, is at date:—Netherton crown best bars, Us.; bes 
also £7 10s. | best_rivet double best. plating 
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ingles up to eight united inches, 10s. per ton extra was demanded, | 
e 


aiid Coke: Limited, quote their list as: 
Bars, 5s. 
strips, 


es—of 
tank plates to 13 w. 
to 20 w.g. were quoted £9 10s., and charcoal sheets, £14 1! 

The intended manufacture of steel in this district by the basic 
process has just acquired additional interest by the success of the 
exhibit of that class of steel’ at Amsterdam. To-day it was 
mentioned on Birmingham ’Change that the jury at the Holland 
International had awarded Messrs. Thomas and Gilchrist a di gor 
an 

t iron made from phosphoric pig. The exhibit, it will be recol- 
ine n collected from all the European countries where 


are prepared 
der qualitics procurable at 42s, 


or 

down to 60s. Staffordshire and Shropshire all-mine 

posite but in actual sales 62s. 6d. was the gen 
th Yorkshire, Thorncliffe brand, was quoted 57s. 6d., which is 

2s. 6d. less than a fortnight ago. 

Coal is moving. The gas and steam coal collieries are doing 
more, and the unsettled weather is helping the firms who have 
put up the price of the best household descriptions. 

There was a satisfactory meeting on seme in Birmingham 
between the tative masters and men who were delegated 


to make arrangements for a coal trade wages’ board 
model of that which obtains in the finished iron trade, , 
Cochrane was appointed chairman of the Wages Board, and Mr, 
Rust, the men’s representative from ident, 
It was decided to ask Mr. Haden Corser, barrister, Wolver meee, 
to become president of the board, and, failing him, Mr. 8. W' - 
son, Town Clerk of Walsall. A Rules Committee was appointed, 
and is now engaged in drawing up a code of rules. 

The directors of the Midland 
pany, Limited, have decided to recommend the payment of a divi- 
at the rate of 5 per cent. per annum on the 


ordinary, 
and 6 cent. per annum on the preference shares for 
the ‘onal saan £2000 to the reserve fund for the 


were 


Bored of wagons, and 17s. 5d. to depreciation of plant and 
machinery. 

The live of the Sandwell Park Colliery Sanpeay in their 
annual which will be presented on the 21st . state the 


t e during the year at £5185, which with £4365 brought 
m last account makes £9551 available. From this £2000 has 
been deducted for depreciation, £3402 for an interim dividend paid 
in March. The repurt recommends a dividend at the rate of 
cent. per annum and the conrying forward of £636. It states that 
the new shaft is nearly completed, and the er advancing 
so as to be in ess for the winter trade. e engineers 
that the depressed state of the trade has prevented the 
of as much coal as us There are 114 miles of gate- 
roading in the mine. The whole of the work, this r said, hed 
been maintained in a state of efficiency, and no lives been lost. 
steadily on. ers and angles are selling pretty freely, Export 
pero the most numerous for h ond some other merchant 
sections, but the prices attached by middlemen are unsatisfactory. 
Indeed, throughout the entire trade there is more ongiiains on 
score of prices than on the question of demand. makers are 
en Messrs. Robert 


emand as times 
crown 


ditto, £8 5s, 


or 
The North ‘Staffordshire pig iron trade is rather better at the 
momen‘ present outturn equal e demand, 
Gnd hence there is no chance of getting up, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
Manchester.—The condition of the iron trade here continues 
with very little variation, either as prices or demand, from 
what I have had to report for several weeks past. The amount of 

ing going on is extremely small, but as producers of pig iron are 
making large deliveries against old contracts, they are not very 
much in want of new orders at present, and prefer to hold on to 
their full rates, even if they are not able to do much business, 
rather than force sales by redu prices. Finished ironmakers 
are also generally well supplied with work, but this is due in con- 
ble measure to the extra pressure brought about by the recent 
strike, and a considerable proportion of the orders in hand are for 
prom; very. For the present manufacturers are not in want 
of orders, but there is no heavy weight of business apparent in the 
market, and buyers show a hesitation about purchasing forward to 
any large extent, which is not an indication of any great confidence 
in the stability of the market, 
attendance at the Manchester 


There was a moderately good 

market on Tuesday, but the demand both for pig and manufactured 
was d Where there are inquiries for pig iron in the 
market it is chiefly for forge qualities, for which makers are now 

~ asking very nearly the same price as for foundry. Lancashire 
makers have been able recently to os of a fair weight of iron 
a the forges in the neighbourhood of their works, and further 
local business to a moderate extent is still pending. In district 
brands occasional sales of forge Lincolnshire continue to be made 


at makers’ , and a few small sales of Mid iron are 
reported, livered equal to Manchester local and ict brands 
are from 45s, to 45s. 6d. for forge and foundry Lancas 45s, 4d. 


for forge, and 45s, 10d. for foundry Lincolnshire, less 24 ; but in | shire, the 


north country iron there are second-hand lots, offering at about 
business doing in hematites continues only very small. 
Where there are buyers in the market it is chiefly for long forward 
speculation, but mak tly d hed 
ion. makers a) 'y do not care to commit them- 
on the tasks of present values, and 
, which they are willing to entertain, there is 
generally, Here and there 
rule prices are well 
£6 2s. 6d, to £6 5s,; hoops, £6 12s Gd. to 26 lds and 
sheets, £8 to £8 7s. 6d. per ton. ‘ 
The reduction in the wages of the finished ironworkers in this 
district which was put into force generally last week has met with 
some little opposition, but the actual stoppages of work have been 


Ht anything there appeers to be rather a falling off in the demand | those 


way Carriage and Wagon Com- | Vv 


trades... It is, however, only in one 
that there is any very appreciable 
actual . decrease of activity, but the tone of the 
reports issued by the Trades’ Union connected 
the engineering trades’ is less cheerful, The secretary of 
the Steam Engine Makers’ Society reports that whilst there 
is no marked improvement in the branch returns for the 
past month, in a few cases a decline of trade is recorded, 
which does not speak well for the future, unless a revival were to 
set in from causes which are not known at present. In the number 
of vag we ga although there is an apparent decrease, owing to 
there g less on the in connection with the Sunderland 
strike, there has practically been an increase. The greater part of 
this increase is in the London district. Throughout Lancashire 
the state of trade continues satisfactory, the number of unemployed 
in the above district not being more than . cent, of the 
society’s membership. The returns sent in by the various branches 
of the Amalgamated Society of Engineers show an increase in the 
number of unemployed members on the books. The Sunderland 
strike is still causing a drain upon the society, and in the machine 


trade of Lancashire there is a decreasing amount of activity, make, 


throughout the district, with the exception of one or two leading 
firms, being only badly off for work. Almost entirely from this 
cause there has been an increase of 1 per cent, in the number 
of unemployed members in the Manchester and Salford district. 
In other branches of trade, such as locomotive building, where the 
pressure of orders still necessitates the working of a good deal of 
overtime, tool making and boiler making, in which a ste 
business continues to be done, and in | engineering work 
is generally being well maintained, and for pattern makers an 
smiths there is still a demand, extremely few of this class of 
workmen being on the books for want of employment. 

Some of the leading boiler makers in this district have been suc- 
cessful exhibitors at the Amsterdam Exhibition. Messrs. W. and J. 
Galloway and Sons, of Manchester, have received a gold medal, 
which is the highest award in the class, for their exhibit of fittings 
and general accessories for boilers, ae ert has also been 
awarded to Messrs. a Adamson and Co. 


was 
further supported by a cast iron bed-plate 20ft. long by 5ft. 
wide and jin. deep, and finally securely strutted by a series 
of timbers driven firmly into the sand, the whole being covered over 


wder, was 
velocity of 19908. per second, and a range of 7876 yards, was 
obtained. 


g through the second plate, 


tion that ft had been slightly shortened, was found in 
perfect condition at a distance of 17ft. 6in. from the rebar 
entirely 


In the coal trade, although the home demand is only quiet for 
t uirements, there is plenty of inquiry for forward 
elivery, with a large quantity of coal going away for shipment, 
and the market shows a strong tendency towards an early advance 
in prices, The pits generally are kept running nearly five days a 
week, and of the nt ey there is comparatively very little 
going into stock, both house fire and steam coals moving off fairl 
well, Engine fuel is still only in moderate demand, and slack 
continues plentiful. Quoted at the pit mouth remain at 9s. 
for best coal ; 7s. for seconds ; 5s. 6d. to 6s. for common; " 
to 5s. for burgy; 3s. 9d. to 4s. 3d. for best slack, with common 
‘to be bought from as low as 2s. 6d. per ton upwards, As 
regards round ae however, the above prices are only quoted for 
and for delivery 


the decline in exports, though not heavy, is almost who! 


held at on Tues- 
ire miners until the strike is over. This resolu- 


The Derbyshire miners, at a 
day it, resolved to make a levy of 
North Staffordsh 


with | tion affects the colliers employed at the Renishaw Park, 


Hornsth Holbrook, Plumbley, Renishaw, and naighbeering 
collieries. ‘The coal trade, both in South Yorkshire and North 
East opines ap continues fairly active, and the recent advance in 
house coal is easily maintained. 

‘Wagon companies have been doing pretty well during the 
six months, 6 British Wagon Company have declared a 
dend at the rate of £6 cent, per annum, and it was reported. 
that a much larger business had been done during the past half 

ear than for several half years previously. The North Central» 
Rotherham, also declare a 6 per cent. dividend, 
while they are le to put £900 to the credit of the reservo fund. 

Messrs. Unwin and Rodgers, Limited, of the Globe Works, have. 
gente the resolutions to wind up the affairs of the company in 

ui n. 

‘The unfortunate feature of the trade returns for J age that 

y in iron, 
» hardware, and cutlery—the articles in which Sheffield is 
chiefly interested. A great deal of the falling off is due to the 
depression in the United States, to which market we are sending 
very little in raw material, steel rails, or finished goods. Taking 
steel alone, we sent to the United States last July only 1131 tons, 
as with 11,359 tons in July, 1882, an 13,750 in July, 
1881. ‘The total weight of steel rted in July last was 
4360 tons, as com with 15,273 tons in the corresponding 
month of 1882. e value was £112,235, being £64,000 less than 
ayear ago. The decline in the exports of steel to the United 
States is chiefly in Bessemer billets and blooms; these, of course 
are of little value compared with crucible steel. In hardware and 
cutlery, Canada, the West Indies, and Spain are the only markets 
which show an improvement, The value is some £36,000 less than 


ivi- 


last year. In steam engines and general machinery the fo: 
is maintained, the only falling being 
Spain, Italy, and In 


an 

A slight improvement is reported in the plated ware trade, 
One concern, I hear, have made a fit paw to 9 per. cent, 
though it is only intended to pay 5. e exports of plate and 

ted ware last month were also larger. Generally, the local 
trades are but indifferently employed, and there is an increase in 
the number of men in the cutlery departments who are kre 
partially employed, The heavy es, with the exception of 
rails, are > ally in armour-plates, large castings for 
marine purposes, goods, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THE Cleveland district sed this week, owing 
to the Stockton races. It is true that the blast furnaces continue 
in operation, but the whole of the a foundries, my pane 
ing works, and so forth are standing. Formerly the races did not 
begin until the Wednesday in race week, and then it was frequently 
attempted to work up to Wednesday night, laying off only the rest 
of the week. But recently the Race Committee made the race days 
Tuesday to Thursdayinclusive. Underthesecircumstancesitbecame 
obvio useless to start works where furnaces had to be heated 
up for the fragment of the week before or for that after the races. 
e manufacturers avail themselves of the A apr to give a 
holiday to their staff, and they devote the week to ring those 
necessary re and alterations to their machinery other 
appliances which would take too,much time to do at ordinary 
week-ends. Meanwhile, consumption of pig iron being practically 
stopped, and shipments impeded, the uce of the blast furnaces 
is ~ eeiertend put into stock, and there accumulates at a prodigious 
ra 
For the reasons given above, the attendance at the Cleveland 
iron market held in Middlesbrough on Tuesday last was meagre in 
the extreme. But little business was done. No. 3 g.m.b. was 
sold at from 38s. 6d. for forward to 39s, for prompt delivery; but 
transactions were few and far between. These prices were settled 
by merchants, as makers, to a great extent, held aloof, and did 
ts still During August they have scarcely 
ipments still continue poor. ig ey have 
averaged above 2300 tons per day, as 4000 tons per day, to 
which the average for June reached. It seems certain t' 
there be a heavy accumulation of stocks at the end of the 
month, and lower prices may possibly result. The price of warrants 
is nominally 38s. for Connal’s No. 3 grade, delivered f.o.b. 
Middlesbrough; but this figure is merely nominal, as no transac- 
Middlesbrough store has diminished 647 tons during the week, lear. 
es! 8 e v= 
— quantity 73,020 tons. 
the finished iron trade there is nothing new to a 
of the manufacturers are from home, and were, therefore, 
attendance at the market. No buying or selling was done. 


Most 
not in 
Prices 
continue the same as last , and are as follows :—Plates, £6 to 


present sales, over next month an advance of 1s. | £6 5s,, according to specification and to delivery required; angles, 
per ton is asked. £5 10s.; bars. ts 17s. 6d.; all for payment in cash monthly, less 
The activity in shipping is also tending to en prices, | 24 per cent, discount, and with delivery at makers’ works. There 
7s. 6d. to 7s. 9d., an seconds house coal 8s. 6d. to 8s. 9d. per ton, om is otill 


For coke there is a fair demand on the basis of late rates, 

.~—It is ae note that the improvement in the 
demand for Bessemer m, which I noted last week, is full 
maintained, and there is some probability that it will show i 
to be something more than a flash in the pan, The demand is 
coming from continental, home, and American buyers, and there 
seems to be a disposition to close contracts before quotations 
advance. Prices are still the same; but makers are stiffer to deal 
with, and should the firmer tone of the market be maintained for 
a short time will rise. No. 1 Bessemer is quoted at 51s. 
ton ; No, 2, 3 and No, 3 forge, 49s. The in tion of a few 
weeks back to take orders of any bulk at prices slightly below these 
has gone, and buyers are not now so slow to make contracts at 
quotations as they were a short time since. Stocks of iron have 
been reduced somewhat owing to the heavy tonnage that is being 
Steelmakers are also better supplied with work, | 
in the rail by since Iron ore in better demand at unc 
prices. The importation of Spanish ores has fallen off considerably 
owing to the low price of native ores. Shipping fairly employed. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
WHEN the strike among the ironworkers took place in Stafford- 
men employed in the Sheffield district. came to the 
sensible conclusion not to cease work, but to abide the result. 
; give w ‘er wages were taffordshire. A 
meeting of Sheffield ironworkers was held on Monday, when a 
letter was read from Mr, James Capper, in which he said :—‘‘I 
beg to inform you that the strike is practically over, and the 
majority of the workmen have been working at the reduction since 
Monday, the 23rd July.” Under the agreement entered into here, 
the masters could claim the reduction for five weeks. Mr. W. 
Ellis, the r mtative of South Yorkshire on the Board of Arbi- 
tration, said he believed the men were bound by the agreement 
which they had entered into with the masters, Afterwards a 
deputation waited a Mr. J. D. Ellis, the chairman of John 
Brown and Co., Limited, who informed them that in his opinion 
the men employed by the company had acted honourably through- 
out, and he thought ag. Briy worthy of some concession. It was 
stated at the interview that the wages of Messrs. OC. and 
Co.’s workmen had not yet been reduced, nor had the wages of 

employed at the Tinsley establishment. 


the t week. It 
seems clear that the — is still quite equal, if not slightly in 
excess of the production. Under these circumstances prices would 
rise, but for the prevailing feeling of despondency taken by the 
shipbuilders as to the future. Acting upon this, they in almost 
every case refrain from buying ahead. As there has been no con- 
siderable amount of buying since March last, it is clear that con- 
tracts must be fast running out everywhere. A time is therefore 
a when either the shipbuilders mcet largely contract 
their operations, or they must come into the market to buy ship- 
building materials, As the latter is the more probable of the two 
alternatives, an increased firmness in manufactured iron may 


shortly be expected. 
Great tions continue to be made for the reception of the 
members of the Iron and Steel Institute in September. The 


principal hotels in the district have been requisitioned, and other 
arrangements are in a forward state. At the different works a 
great deal of cleaning up, tarring, painting, &c., and so forth, is 
proceeding, and there is yee prospect that the district will be 
made to assume a suitably festive ap ce. It is reported that 
the Council of the Institution of Mec Engineers have invited 
Mr. Isaac Lowthian Bell to be their next president. Mr. West- 
macott’s term of office ends in January next. Mr. Bell has long 
been a vice-president of the Institution, and should he accept the 
invitation of the Council, there is no doubt that he will worthily 
and ably fill the presidential chai:. : 


‘NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been very quiet d the 
greater part of the week, and warrants have been at lower 
prices. Ina number of cases operators, who found the holding of 

ig iron unprofitable, have been disposing of it, and this is the 
chief cause of the drooping condition of the market. There is, 
however, a good, steady demand for makers’ iron. From America 
the reports are quiet, but the shipments of the past week are again 
with 13, the preceding week, and 13,258 in the correspon 
week of 1882, A furnace has been put out at the Portland Iron- 
works, leaving 114 in blast, as against 110 at the same date last 


usiness lone in the warrant market on Friday forenoon at 
46s, 114d. to 46s, 10d. cash, and 47s. 14d. to 47s, 1d. one month, 
the being 11}d. to 47s. 4d. cash, 
The was quiet on 


£6 15s.; B.B. crown hoops and strip > gas str 7 
wide, £6 Tin. Shin., £6 and Sfin. to 12hin, 
5s.; nail strip from 12in. to 24in., and from 
£6 10s.; angles, £6 10s. to £7 ; and £7 10s, to Sheets— i | 
e me ‘opted. 
igs were not in active sale, but accumulated stocks are being ie) 
ugh r freedom with which pro- 
to accept deliveries, 
6d. down to 38s. 9d.; 
at 46s.; and Derby- 
Best hematites were a trifle firmer upon the week, though sales for ; 
a 
gn | 
During the past week further have been made with 
the 20-ton gun manufactured by Sir er Whitworth and Co, | 
for the Brazilian Government, and to which I have previously a4 
made brief reference in my ‘‘ Notes.” The experiments took _— \ 
on the Birkdale sands, near Southport, where a va had been ; 
specially erected to test the penetrating capacity of the gun. The i 
target consisted of a solid wrought iron plate 18in, in thickness of 
ne! good quality, manufactured by Messrs. John Brown and Co., — = 
of effield. In the rear of the plate was & backing composed of ee ie 
a steel hoop 37in. long with a 23in. hole, and rammed hard with a 
wet sand; then a second backing composed of T-iron rivetted on to | 
wet toa six or seven to at 
the target an experiment was made for vg and the gun having a 
been loaded with a lb. and a charge of 
powder—200 lb,—would, it is estimated, carry the shot at the same (4 
elevation upwards of five miles. For penetrating the 
gun was loaded with a Whitworth steel shell weighing Ib. and | 
a ghaage of 200 lb. of powder, and was fired at about 90ft. distance ' 
from the target. The shot, which was 9in. diameter, went clean = 
rong 2 the plate about an inch from the centre, next through the ii 
hoop, bursting it open ; then, after passin i” 
the shot struck the iron bed-plate, br a 
| | 
a ; steel, on the Whitworth breech-loading principle, with all the |: 
Heath and Sons quote :—R. £7 ; | recent yy at mae and the experiments were watched by . 
best ditto, £7 10s.; R.H. angles and tees, £7 10s.; R.H. best |-Admiral vedo, of the Brazilian Navy, and Capt. Carvalho, if 
angles, £8; R.H. best tees, £8; R.H. plates, £8 10s.; R.H. best | naval constructor for that Government. 2 
plates, £9; R.H, best best plates, £10; Ru. best best best plates, i" 
12 ; Ravensdale hoops, £7 15s.; and Ravensdale sheets, £8 5s. , 
Messrs. gam | and Co., of the Clough Hall Works, quote: ‘ 
**Crown” bars, 7s, 6d.; best ditto, £6 17s. 6d.; angles, ‘ 
£6 17s. 6d.; best ditto, £7 7s. 6d.; tees, £7 7s. 6d. ; best ditto, 
£7 17s. 6d.; ‘‘ Crown IF aang also £7 17s. 6d.; and best boiler : 
ton, ese quotations include delivery to Liver- 
| 
if 


THE ENGINEER 


at 46s. 113d. to 46s. lid. and 46s. 114d. cash, 
47. 1$4. to 478. 1d. and 47s. 1}d. one month. At 


ago. Gartsherrie, 

f.0.b. at G om, pee ton, No. 1, is quoted at 
> ltness, Gls. and 53s.; Lang- 

586.; Summerlee, 57s. and 5ls. ane | 


436. 6d.; Monklan 3d. '3d.; Quarter 
47s, 9d. and Govan, at Broomiclaw, 48s. 
and 46s. 34.; Shotts, at Leith, 59s. and 


to the placing of important orders in the 
shipbuilding trade. 
e coal trade is in a condi 


and the advance intimated a fortnight seems 
to be well maintained. As the value of pig iron 
is not, however, much, if any, affected by the in- 
se it is doubtful whether it will be possible 
‘or the 
desire. At Glasgow the week’s shipments exceed 
fully 5000 tons those of corresponding week 
last year. In Fifeshire the tone of business is 
a shade amg 4 although prices are maintained 
f.0.b. at from 7s. 6d. to . per ton according 
to quality. There is a rather better demand for 
and gas coal is likewise in request. 
The coal shi at Leith during the week 
amounted to tons, while 7: tons were 
d and 7584 at Ayr. 


which the now in of 


the liquidation i is “oo | 
Elpkinstone’s agents to 


a = new company as — for certain | 3854. 


‘or surface damages. is expected that 
this this dispute will be arranged without much further 


writing off £17,000 for add- 
£5000 to reserve fund, and carrying forward 
to next year, the "directors of the Steel 


Company of Scotland have declared a dividend PH B 


of 11 cent. for the year ended 12th July last. 
advantage, as they. might have been 
to do, of the advance in the price of 
coal, the 5-7 of Lanarkshire are agitating for 
an increase of The demand 2 they present 


wages. 
is 6d. extra per day ; but it is as yet m Seca wg 3863. CRANES, 


clear whether they are likely to be successful in 

the prosecution of it. The men have no organisa- 

tion, and they also lack competent leaders. This 

latter want may, of course, be supplied, as has 

were been the case, in the height of a crisis ; 
far the of the movement are not 

iw ing from the workmen’s point of 

We 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 
My task this week is a slight one or day idle the 
National Esteddfod, which caused four 
ness at the great majority of the cline The 
two days worked, however, were unusual ly f 


000 ‘tons, ewport 


ing off, during last week. 
nis 
ci; ing off, i was a 

Cardiff’ the istricts immediately affected by the 
Esteddfod being the Rhondda, Merthyr, and 

owlais. 

I had the pleasure of seeing and hearing the 
colliers in another capacity than as hewurs of 
and must admit that as vocalists they acqui! 
to perfection. 

The Barry Dock scheme still continues to engage 

attention, and already I hear expressions of utmost 
determination to carry it out. 


to obtain the full advance they 5243. 


Y | 9832. Dim Stocks, H. J. Allison —(C. Hart, U.8.) 
and | 388% éc., 


A.C. Henderson.—(@. Rothgiesser, 
8884. Corzs for Castine &c., H. A. Gadeden.— 


'. 4. Herruck, New York, U.S) 
Counreractine the Trust of SCREW PROPELLER 


comb, Providence, U. 
8888. Boats, A. J. Boult.—(M. F. 0.8.) 
$839, Execrric Wire Ixsuators, W. P. Thompson.— 


8845. BREECH-LOADING T. Woodward, 

8846. Licut Depot, A L. Fyfe and 
L. Goldberg, London. 

8847. SionaLuine, &c., APParatus, W. R. 
Ziembinski, Cracow, M. kzwambaum and H. &typul- 
kowski, Warsaw.) 

8848, Firep.aces, &c , W. Clark.—(J. Burnam, U.8.) 


8th August, 1883. 


| 3849. DirreRentiaL W. T. Eades, 


Birmingham. 
$850. Frovr, J. H. Johnson. —(Z. 
nes, 
Lanrerrs, J. H. Johnson.—(R. Krauss, 
Crom 


Caba: 
8851. Gas 
Germany. 
$858. Sarety Car Sicnazs, W. 
Looms for Wxavinc, R. 
pton, Worcester, U. 
8855. DistiLLinG Peat, F. C. Glaser, Berlin. 
8856. Sopa Crystazs, 0. D. Abel.—(La Société Anonyme 


des Produits Chimiques du Sud- Paris.) 
8857. Siro and Press, 8. H. 8 kheaton. 
8858. Grove, &., E. K. Dutton.—(C. A. 
ning, ‘Barmen.) 


REECH-LOADING SMALL-aRMs, W. M. Scott, Bir- 
mi and ©. Proctor, Handsworth. 
8860. Tamamine Carns, H. H. Lake.—(F. G. Beaumont, 


5 ‘er.—(0. France. 
&c., F. Service, Ebbw Vale. 
9th August, 1888. 


$865. W. Redfern and R. Wilkin- 


8866. ‘Paovipina ComPREssED Gun Cotron, &c., with a 
Coatmmo, F. C. Glaser.{W. F. Wolf, Walsrode, and 
M. von Forster, Berlin ) 

Enornes, W. Hargreaves and W. Inglis, 


3868. ScREW-PROPELT.ERS, L. York. 

8869. Boaiz Trucks, T. English. Ha’ 

8870. Pavine Biooxs, C. J. Dobbs, Middlesbrough. 

3871. Nosir’s ComBinc H. Priestman, F. K. 
Adcock, J. Brown, and J. Copley, Bradford. 

8872. TRICYCLES, J. MoCoig, 

3873. SepaRnatine Merats from Ores, H. Cassel, U. 

8874. BREECH-LOADING T. Horsley, Yorie, 


‘Brandon 
(8. Ward, 


8877. ALCOHOLIC W. Gedge. — (4. 
Tichenor, Alameda, U.8.) 

$878. Crank-sHarts, J. Russell, Cardiff. 

8879. Marzriat for Trunks, &c., H. A. Silver, London. 

10th August, 1888. 

3880. Stream Win R. Roger, Stockton-on-Tees. 

3881. Sprvnixo, &c. J. Macqueen, 

8882. Looms for Weavine, T. Kiad and J, Maugham, 


8883, INCANDESCENT Lamps, T. T. Smith, London. 

of Lime, W. Weldon Lombard, 
larseilles 

8885. VeLocipepr Brakinos, J. Bradbury, Braintree. 

8886. Srorace for Szconpary Batreries, A. J. Jar- 


The Newport, Pontypridd, Rail- | 
way is now really approachin; and | 3887. Doo z. , Boo 
appear certain that tober will see it | segs. "Toots "Bellin. —(P C.J 
slow. Only 12,000 tons came | 3889. Facturraina the Recovery of Losr 
into Cardiff last week, but Newport received | ¢- 4. Watson, Willesden. 
— 20,000 tons. _Pitwood is firmer, 80 11th August, 1888, 
wansea 18 ex ree E 
In finished steel there has been a | 3891. Cc BLE Gases, W. 8. Suther- 


sustained. 
slight drooping tendency, but makers are not dis- 
posed to give way. 

In the Swansea coal district trade is good, and 

mn pa collieries are in capital form. I am 

also to be able to report well of the whole 

of the anthracite district down into Pembroke- 
shire. The railways are showing good signs of 
this, and the eamples of coal Ihave seen are 


INDEX oF PaTENTS.—In the House of 
Commons, on Monday, 3 E. Wilmot asked the 


President of the of Trade whether the 
revised Index of Patents, es time pee 
to the Associated Cham of Co 


been ig and, if so, when it wo abe be 
blished. ‘Chamberlain, in reply, 
ex from isi? to 1852, comprising the old law, 
was nearly completed, and in the ordinary course 
the remaining portion —_ to the present time 
would be proceeded with almost immediately ; 
but, in view of the le passing of the new 
Patents Bill, he had asked for a report as to mea- 
sures which might be taken as soon as that Bill 
became law in ete toe ite its publication. 


crt attention of an: 
Patent Office for years, 


said the | 9904- 


land, Birmingham. 
8892. Fitters, U. D. Abel.—(4. Perret, France. 
ing Comping ns Newion Barney 
umping 
TEAM ) 
3008. Lerrer-PRESS Macuines, A. Godfrey, 


New Reddish. 
3896. Corrox F. ow, 
3897. RecuLtatine the 
Enoines, N. Macbeth, Bolton oors. 
, Srrex Wire, N. Whitley, H. Hoyle, 
an 
8899 Looms for Weavine, J. and W. Youngjohns, 
Lawn 
Execrric Swrrcs, J. Lea, London. 
Frae-aros, G. V. Albury. 
3908. Lawx Curtine Macuinss, T. Green, Leeds, and 


teon, Stockton-on-’ 
. Puniryine Warer, J. H. Johnson.—(Z. Couillant) 


8906. Repropucrion of Writines, &c., J. H. Johnson. 
M. de 
, Berlin. 


18th August, 1888. 
$908. ExpLosrve Carrriposzs for Biastina Rock, &c., 
E. A. Brydges.—{ Messrs. 
RASHING 
Vogel and Co., Neusellershausen. 
8010. IncANDESCENT ELECTRIC Lamps, A. Swan, Gates- 


8911. Acriows for Piaworontzs, E. A. Brydges.—(A. 


$012. Apr 8. York. 
APPARA 
3918. Tubs Expaupens, G. Lobf 


8014. Puntryine Warze, &c., Goldthorpe, Wakefield. 


8917. Gatvamic Batrenizs, H. —(4. 

8918. Locks for Baos, &., J. H. pti” 

PENHOLDERS, J.D. London. 


20. ConTROLLING Lake. 
Anonyme des Teintures et Apprits de 
Tarare, Prance. 

$921. Devices for Fine-anms, A. J. Boult.— 
Brussels. 


3926. A. EB. 


8928. Hors, W. Linden, Streatham Common. 


Bix Months on 
Deposit of Complete 
8887. W. R. Lake, Lonion.—A 

communication from W. 8. Liscomb, Providence, 
August, 1888. 


for Groves, &c., E. K. 
unication from 


A. Pfenning, 
—A communication from 


A. ©. Tichenor, 
Kiumeda, U.8-—0th duguat, 1868. 


Patents on the Duty of £50 
Be Sim L. A. Groth, London.—6th 
we Pa Permanent Way, J. Cleminson, London.—24th 
8245. Kwrrtina J. 

INES, Bradley, 
$243, Spinniaa, &c., Corton, E. Hird, Bolton-le-Moors, 


Inventions 


8.—0th August, 1880. 


—9th August, 
$250. Torpepo Boats, D. H. Brandon, Paris.—9th 
August, 1880. 
8810. InsuLaTiING T. 
London. ug August, 1850, 


Truman, 
Enatnzs, G. F. Corliss, Paris.—5th October, 
Svuaar, H. Springmann, Berlin —10'2 


Comstne Fisrovs Materiats, J. H. Johnson, 
London.—24th 4 
8281. Sewime F. Cutlan, Cardiff.—11th 


August, 1880. 
3294. Sewrwe Macuuves, M. H. Pearson, Leeds.—12th 
August, 1880. 


$488. Freep, &c., Pomps, F. C. Sim 
Denison, Dartmouth.—27th August, 1880. 


Patents on of £100 


8029. ArTicuLatine, &c., the Axtzs of Ratwa 
Carriaces, J. London.—27th July, 1876. 
$217. Printine ge E. G. Brewer, London.— 
15th August, 187! 

Goat, J. Macnab, London. —9th 

ugust, 1876. 
$177. Dressine Haddan, London 
ugus' t 


Notices of Intention to Proceed with 
Applications. 
(Last day for filling opposition, 31st August, 1888.) 
&c., Crooks, H. J. Haddan, Lon- 
don,—Com. from A. Lasmoles.—15th March, 1888, 


London.—4th April, 1 
1698. Praowerens, W. L. Wise, London. —A communi- 
cation E. Boulier.—4th 


Apri, 1888. 
Boxes, E. Wright, Southend-on-Sea.—4th April, 


1701. Acruatine Exzcrric Brus, &., H. J. Eck and 
D. J. and C. B. Callow, London.—4th April, 1883. 
1705. Hot-water Apparatus, T. C. Olney, 
April, 1 
Racquets, G. A. Adkins, London.—5th April, 


wo Burren, G. Par- 


aévand A.V. Wirth'—S¢h April, 1888. 
on.—A communication 


de — B. 
Hoff.—6th April, 1 
1745. ELzcrric F. H. Varley, London.—6ih 
1761. EVAPORATING and Compressina J. Weibel 
P. » Switzerland.—7th 4 
8. Reeves, 


1762. CHIMNEYs, &., R. H. 
London.—7th April, 
— B. G. Hall, Malvern Wells.— 


170. Pire Fasrics, J. H. London.— 


Com, from L. T. nes 4 1888. 
1774. Eurcraic Arc Lamps, L. , London.—9th 


1775. Distrisutinc Toracco rx Macuinzs, 
A. C. Henderson, London.—A communication from 
E. F. Leblond.—0th April, 1883. 

1788. Coverine Wire or Stranp with Gurta-PERcHa, 
W. H. Wardale, London.—9th 

1794. Seconpary Batreriss, R. Tatham, Rochdale, and 
A. H salford.—10th 4 


ollings, 883. 
1811, Apsostine the Suarra Cargiaass, &., 
C. Healey, Gloucester.—10th 1 
1825. Rat for Rarmtways, &c., . Alexander, Lon- 
unication from 


Ci@aReTTE Macurves, A. 
don.—Com, from E. Leblond.—1ith 4 1883. 
1835. Ga Moror Exot J. Butcher, 
-Tyne.—llth April, 1883. 


Treatine Frax, &., W. R. 2, 
“M. Foret.—12th April, 1883. 
1889. 39, ELEoraic Cc W. R. Lake, London 
W. J. Philips &G. L. Kitson.—13th April, 1883. 
. R. Lake, Lond 


April, 1 
1974. Decorticatinc Macuinzs, W. ~ 
—Com. from T, Burrows.—18th A; 


pril, 1888. 
2047. SEPARATING SUGAR 
4 


HL H. Lake, London. 


2188. Removinc or Woot from &., J. 
cation from C. Gombier. , 1883, 


Ave. 17, 1883. 


W. London.—A communication from 


2977. Raismna, the Canoreys of and 
other Enarvzs, J. P. Coultas, Grantham.—15th June, 
&c., W. H. Thew, Waterloo,— 
Ranors, J. M'I. Shaw, Glasgow. —26th 
Wasrx Puxvrans, Rai, Brixton.— 
20th June, 1883. 


8275. Execrrica, Ramways, &c., W. A. Traill, Port- 
rush.—and July, 1888.” 
ELEcTRicaL 


1771. jun., and J. Brown, Liver- 


1776. Ixcanpgscent Lamps, EB. Miiller, Lon- 
don.—9th April, 1883. 
1782. Rotrers, H. A. Walker, London. 


1801. Comp J.G. Parker, Ply- 
mouth.—10th April, 1883. 


1823. Srzam Pump. J. G. Joicey, Newcastle-upon-Tyne. 
—10th April, 1883. 


1858. Wick A. J. Boult, London. 
munication from W. C. Seaton —12th April, 1883. 
1864. Lire and G. J. 
L. H. —12th A 
the forion of 


April, 1888. 
1907, Prorgctine Firemen in the Discuaroz of their 
Dorizs, W. R. Lake, London.—. unication 
ALVANIC 
TTERIES, 


A. BE. Adlard, London.—17th April, 


1958 Exgcrricat Sianazs, C. D. 
London.—A communication Abdank-Aba- 
kanowicz.—17th as, 1883, 

. .—A communica- 

G. Herscher Co.—17th 1883. 

1968. Panine the Barus of F. 
and J. Cree, 

1972. CARTRIDGES, &., H. 
communication from the Industrie 
Gesellschaft.—18th April, 1 

1982. Conveyine Or to the &., 
J. Bowman, Huntly.—19th 

1985. Rotary. 

communication from 


Aprit, 1888. 
Combault, Lon- 


Com. from érian.—2lst April, 1883. 
2040. RecuLatinc, Mrasurine, &., Fu J. H. 
Johnson, London.—A communication from H. i. J. 


Parenty.—2ist April, 1883. 
Gromerricat F. H. Wood, 


Merryweather, Green 


H. J. Haddan, com- 
munication from J. H. Kna; —22nd May 


munication M. Honigmann.—25th May, 
2958. C. L. Jackson and J. Westley, 
Bolton.—1l4th 1888, 
8125. and between Euzorno- 
&c., Sir D. Salomons, Broomhill. —g8rd June, 


Gas, & Sir D. Salomons, Broombill.— 
28rd Jt 
ELM. 


8376. 
D. C. Upton, London.—7th culty 
$860. Recgrvine. and Courrisa Newsrarers, J. E. 
8489. SHEA! communica- 


tion fone. Josephs.—16th J 1883. 
Cc. F. Bally, werd. —20th 
breast Packina, J. V. Taylor, 
CompPpounps 
J. Simpson, July 1888. 
3682. InsuLaTep Wires, H. E. 
communication from A. A. July, 1888. 
L. 8. Zachariasen, Christiania. 
8747. Nor-rocx, W. communica- 
tion from W. J. July, 1888. 


Patents Sealed. 
Beal on the 


February, 1888. 

Pasric Schreiber, —lith 


sis, STOVES H. Thompson, London.—l4th 


hampton.. February, 1888. 
Beesley, London.—l4th February, 


Compresszp Ar Morons, R. Bolton, London.— 
February, 188s. 
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i 8915. Exxcrric Lamps, G. F. Redfern.— 
THE PATENT JOURNAL. Boston, U.8. 
- 2678, Gatvamic Bar A. M. London.— 
was quiet, 
change in prices. Yesterday's market | +,» 7; has come to our notice that some applicants of the 
y business from 47s. O}d. to 47s. 2d. cash | Patent-ofice Sales Department, for Patent Specifications 
and 47s, 3d. and 47s. 4d. one month. To-day— | have caused much unnecessary trouble and annoyance, 
Thursday—market idle, with business at 47s. 1d. | both to themselves and to the roe officials, by 
and 47s, 1}d. cash and 47s. an month. giving aw A ~ 
Ordinary mixed numbers of pig iron are at the | 67 diving the proper number of the Specification. The | 3022. HypRocatoric Act, L. Mond, Northwich. 
moment rather slow of sale, but the special | mistake has been made by locking at Taz Enonrezn | 2023. Auwonts. Sc. ond. Northwich 
qualities are in active demand at quotations fully | Index, and giving the numbers there found, which only 
refer to the pages, in place j bart ng those pages and 
tinding the numbers of the : 
rush.—2nd July, 1883, 
Applications for Letters Patent. 8455. Tre and other Cans, J. Maconochie 
have been ‘‘ communicated.” the Lowestoft. —13th 
name address of the communicating party are oe 
printed in italics. (Last day for fling opposition, 4th September, 1888.) 
Tth August, 1888. 
8831. Beer, &c., W. Clark.—(4. B. and W. B. Feroeand 
54s. 6d.; Carron, at 49s. (speci 
selected, 55s.) and 47s.; eil, at Bo'ness, 
and 47s, 6d.; Glengarnock, at Ardrossan, 55s. 
48s,; Eglinton, 48s. 9d. and 45s. 94.; Dalmelling- 1785. Batrerizs, G. Brewer, London.— 
ton, 49s. 6d. and 48s, 6d. ( Com. from G. Arnould & R. Tamine,—#th April, 1883. 
In the malleable department there is great | 3835 Borris, 
- gnimation, and the prospects are improved owing Suarts, G. A. Teulon, London. . u bridge. — 
8836. Storrine, &c., Canes, F. Guilleaume, 
$837. ApyusTaBLE Cuains, W. R. Lake.—(W. &. Lis- 
#. Marun, Chicago. 
3840. Taps and Cocks, 8. Defries. London. 
8841. Watcu Keys, J. 8. Birch, New York. 
Trays for Bakers’ OVENs, mn, Ww. 
8844. CHEMICAL J. Gibbs and D. ‘April, 1888, Macuurss, J. Co’ 
5 1832, INCANDESCENT ELECTRIC Lames, J. W. Swan, 
Laureston.—1lth April, 1883. 
1836. Leap and other Meratuic Ones, T. 
: Archer, jun., Dunston —11th April, 1888. 
1854. BREECH-LOaDING Finz-arms, W. Gardner, Lon- 
money obtainable 18 for 
but further progress in 
by the refusal of Lord 
| | 
| | 
Chava ) | 8287. PorTaBLe Bensreaps, &., R. Cane, London.— 
: ) 17th August, 1876. | 
8689. Muasunina, &c., F. Virtue, Hull — | 
16th September, 1876. 
— and Sons.—19th April, 1883. | 
2009. Umin-Brown, H. J. Haddan, London.—A com- 
munication from La Banque Industrielle de Belgique, 
—20th April, 1883. 
2016. Groovine &., Rous, A. B. Wilson, 
Holywood.—20th April, 1888. 
2088. ApparaTos, J. H. Johnson, London.— 
2158. Exzcrrio Cur-ours, F. V. Andersen, London.— 
28th April, 1883. 
2181. Treatixe T: . Haddan 
London.—Com. 
2402, J. 
8875. Sewine Neepizs, R. 
1720. and PRESERV: 
tridge, London.—5ts April, 26) 
1726. JRWELL Vapour. F. Wirth. Frankfort-on-the-Maine.—A Ccom- 
from G. L. M 
1727. W. 
from 8. B. Hunt —5th = 1883. 
1744. Woop UNINFLAMMABLE, F. K. 
Thomas.—llth April, 1883. 
1830. Recutatine the Drawire and Detivery of 
ce Cut. 
. Hargrave, Durley. from J. H. 1888. 
ConTROLLinc the Movements of Frepine | 1965. Om Lamps, H. E. Phillf Dublin.—18th | 
Paris 
: 2000. CoLounING KsROSENE, Clark, 
don.—Com. from H. R. Burk.—19th af nag 
2044. Dynamo-ELEcTRIC Macunves, A. M. k, Lon- 
don.—A communication from La Société et | 818. Fastawines for Boo c., F. J. Brougham, Lon- 
don.—l4th February, 1883. 
Locks Latcues, J. Kaye, London.—l4th 
ears, ADC in common With most people we 
816. Hion-ePRED Steam and other Morivs 


Aug. 17, 1888. THE ENGINEER. 141 
$80. Wasre Liquor, L. Howell, Taibach.— | 2776 Pressure and Vacuum A. H. | 6047, Susanne Tunnzts, G. Ctarke and R. St. by velocipedes and -cars or other vehicles in 

New Yor ic, U8 5th J ‘une, 1883. @. Moore, Kingston-upon-Hull.—13th December, | descending inclines, compress ait which may be 
ge Grass, J. H. Wild, Leeds.—15th | 2778. the Srresara of Mareriats, &c,, A. H. 1882.—(Not proceeded with.) 2d. afterwards utilised’ roping the 

ELF-REGISTERING ONEY TILL, RBED ENCIN Johnson, Manchester.— each pro’ false floors manholes, 

W. Webb, London. —160h Fal 1888. 12th June, 1883. , valves, flexible tubing, th Re 
852, SToPPERING chultz, London,— Exectric Arc Lamps, 8. Pitt, Sutton.—1l6th | and compression rings for jointing, and each length proceeded wi th) 34. 
‘ \y June, 1883, floated ot and sunk into the required position, when The objects are to for 
864. Waite Leap, éo., J. C. “sea —— the floor removed, ped in, the ground tting air to the fol, t the 

roares, C. Berlin.—160h List of during the | fion, the foo replaced nd ‘the length connecter! to | Fesulating 

PIANOFORT pa lon, the floor and the length connec 
ending August Lith, length by removal of portion of bulkhead, | oF sticking, and to provide eflcent reking 
871. IncanpEscent Lampe 5851, 2d.; 5852, 2d.; 5890, 2d.; | 6959. Press: ASBESTOS INTO W. 

son, and W. H. Coffin, th February, 1888. | 5802, 44-3 6805, '8006, 84.7" S007” S010, | nom 

; , 2d; 2d; 2d; in a cylinder with an asbestos solu- 
897. Pxospuoric Acrp, &c., T. Twynam, Hampstead. | 5967, 4d.; 5979, 2d.; 5981, 4d.; 5988, 5984, 2d.: by means of the me is the polishing by machinery of jewels, 

—19th February, 1888. 5987, 4d; 5988, 4d.; 5990, 2d.; 5992, 6d.; 5993, 2d.; | into the wood, so as to render it no brooches snd! of comparatively 
937. and Wueets, W. Eyre, Sheffield. 2d.; 5995, 2d.; less liable to be damaged by hea 
Panis 0018, 2d.; A014, 6015, 2d.; 8016, 6d; 6018, 6d.; | Stmam FURNACES, 7. | 6980. Exrrosives Buastixo, Hannan, 

Purposes, &c., A. M, Clark, —20th | 6020, 6d.; 6022, 4d.; 6023, 6d.; 6029, 6d.; 6031, 6d.; "Not —18th December, gow. —15th 1882. 4d. 

February, 1888. 6088, 6087, Gd.; 6088, 6d.; 6089,'10d.; 6049, 6d.; | proceeded with) ting formation ot This consists in a compound made by combinin 
and other Marramam, W. Lake, 6059, 8d.; G051, 6d.; 6052, 6d.; 6057, 6d.; 6058, 6d.; | between the grate bars prussiate of of potash, 

Thames Ditton.—23rd 002, 6d. ; | siete in the placing clatern of water beneath tho Torrie amide or other higher oxide. 


' = ELF-acTING Grass, W. D. and 8. Priestman, 


820. Dressinc Fasrics, W. R. Lake, London. 


Furnaces, P. W. 
Doous, @. B. Rennie, London.—tird 


"1000. Crank and Jack and H. Mac- 
Liverpool february, 

1002. the Biaprs of E. P. 
Timmins and J. Rose, Cardiff.— 


1018. DamPrne Fasrics, J. B. Me. Bentley, 
—24th February, 1888. 


-upon-Hull.—26th February, 1883. 
1063. Warerine Roapways, &c. W. Smethurst, Brynn, 
and T. T. Crook, Bolton.—27th February, 1883. 


Barron, Glayton.—980h 


1118. &c., T. A, Hearson, Black- 
heath.—lst March, 1883. 
H..E. Ni Newton, London.—5th March, 


1108 Cor Rerarnine Sprvpies for Loom Suutries, A. 
J. Boult, London. —— March, 18838, 


March, 1883. 
1229. Permanent CoLourED Carp Pic- 
tures, A. H. Dawes, Windermere.—7th March, 1883. 

1282. VentiLaTinG House Drarns, &c., G. E. Mineard 
and T. Crapper, London.—10th March, 1888, 

1294, Rartway Foo-sionaL Apparatus, J. Coleman and 
I. Henson, Derby.—10th March, 1888. 

1819, Heatine and Purirytne Water, J. H. Johnson, 
London.—18th March, 1888. 

1338. Hyprocarson Ons with Sream or 
Warten, A. J. Boult, London.—13th March, 1883. 

Compounp for ExtinevuisHing Fines, C. 


2554. 

Todmorden.—22nd May, 1888. 

2590. or Cocamna Incors, D. Evans, Blaen- 

avon.—24th May, 1883. 

2680. Fat, &c., Bonzs, &c., 
C. D. Ekman, London.—80th May, 

2724. ConvERTING RECIPROCATING into Rotary 
Morton, W. R. London.—81st May, 1883. 

Corns, H. W. » Bedford. —1st 

une. 

2888. StorreRInG Borries, R. J. Sankey, South Hill. 
—9th June, 18838, 

ag ‘Woop Screws, H. H. Lake, London.—1lth June, 

2916. Can Ax.E-poxss, H. J. Haddan, London.—12th 
June, 1883. 

8001. Macuinzs, 8. Pitt, Sutton,— 
16th June, 1883. 

3007. InsutaTors for Wires, L. B. Gray, 
Boston, U.S.—16th June, 1883. 

(List of Letters Patent which the Great Seal on the 

14th August, 1883.) 


ToHES and = G. W. von Nawrocki, Berlin. 
—15th 1883. 


859. INDELIBLE Ink, H. A. Dufrené, Paris. — 16th 
February, 1883. 
860. Prano &e., W. 


, Halifax, 
W. Botto: Brighouse.—1 1888. 
868. Mortice ce A A. W. 
16th February, 1883. 


873. for Hotpine Ropgs or A. E. 
Maudslay, Littlebourne.—17th February, 1 
877. ts J. Reap, Febru- 


ary. 
879. Beps or Berrus for Surps, J. emg jun., and 
R. M‘Intyre, Glasgow.—17 Barats 1883. 
Barrett, Keighley.— 


895. COLLARS, 
19th February, 1 

896. PRINTING 'PLares, J, i Meihe, London.—19th 
February, 1883. 


&ec., M. Passenham.— 
19th 1883.” 

921. Water Gavors, J. Holden, Swindon. — 20th 
February, 1883. 

950. F. J. Drewry, Burton-on- 


Trent.—2lst February, 1888, 
J. G. Tongue, London, — 2ist 
988. ~ F. Ji N ham. 
ohnson, Notting! 
1006, WaRPINo, MACHINES, and T. 


1186. &c., L. Perkins, London.—2nd 
1883. 
1218, SigNAL Apparatus, F, J, 
urton-on-Trent.—7th March, 1883. 
. Suutrie-Box for Looms, J, Brownlee, Glasgow. 
1883. 
1267. Merce. W. Chadburn, Liver- 
—9th March, 1 
Propvucine Goan Gas, H. E. Newton, London.— 
xt 8th March, 1883. 
W. P. Buchan, Glasgow.—22nd 
larch 
1686. VENTILATORS, A. Mechan, Glasgow.—4th April, 


Mertens, 8. Pitt, Sutton.—7th April, 1883. 
1851. Curr Tickets, J. Lewthwaite, 


ING, 
—12 
a YELLOw Dys, G. A. Bang, Leeds.— 
&c., Macuinzs, W. Siemens, 
2881. Buoyant for &e., F. 
W. Brewster, London.—1l0th May, 
2680 Fits, 8. Pitt, 2rd May, 
2588. Stzam A. Hoyois, Clabecq.—24th May, 
2720. Frost, Manchester. — 81st 


Ma; 
Sotvtions, T. Glover, Run- 


ABSTRAOTS OF SPEOLFIOATIONS, 


5812. Fitters, H. Rawlings, Clapham-road.—6th De- 
cember, 1882. 6d. 
consists in means for neh mete porous material 


ed 
front of the inlet to distribute the w of water into 
the filter. 


5848. Fosiste Pives ror Preventing Expiosions 
tn Steam Bowers, J. Burton and R. Byrne, 
December, 1882.—(Not proceeded ) 

burnt ou 


plug and forced up by a screwed 

ferrule to make a joint annular feather 
? of the thimble pro 

ly into boiler and is separate 

the other Pat, buts held in position by the fusible 


VentiLatine Suart on Cumney, F. A. Binney, 
hire.—8th December, 1882.—(Not proceeded with.) 


Cheshire 
2d. 
The shaft has three or more tye ke ines 
formed at about from the 
curved shields guide the current of air into the shatt, 
and an oo collar directs it upwards. 
ConverTING WHEELED VEHICLES INTO SLEDGEs, 
F. A. Binney, Manchester.—8th » 1882,.— 
(N fot proceeded wi 


2d. 
This consists in the use of bars to form runners, and 
at leo receive the wheels of vehicles, which are 
ereto by bolts or screws. 


WEATHER, Skelmerdi: 


strip of wood 
springs. An incline on the door frame forces — 
gg as the door is closed, and brings it 
the ground. 


5892. Cuimneys ayp VENTILATING Cow1s, &c., J. 
White, 9th 1882.—(Not 'pro- 
ceeded with. 

This relates to stationary cowls usually fitted with 
baffle ponds te the outlet and it con- 
sists g such cowls with free but narrow 

t outlet i narrowest at the outer lip, 
and widening inwards, ‘and also in making the surfaces 

of the outer case b the gs of Vor U 

shape. 

5895. Lamps, &., H. J. Marshall, 
— 9th December, 1882. — (Not proceeded 


This tes to the combination of colours to produce 
a known coloured light in railway signal lamps. 


5906. Measvurina H. J. Haddan, Kensington. 
882.—(4 communication from @. 
Féton, france) (Wot proceeded with.) 2d. 

The chain consists of a series of oblong rings, pre- 
ferably 2 decimetres long and 1 centimetre wide, every 
fifth Link being 205 millimetres long and the following 
only 195 mill rie” thé Fak Raving a small | in 
ring at one end of and 
formed b approaching the” rods of ‘the 
link, su g serving to indicate the metre, 

6907. Tyvrz Dressina Macuines, H. J. Haddan, 
Kensington, and Berger, Leipzig.—l1th December, 


Endless bands are provided with grooves to receive 
t; and conduct them between adjustable stones or 
grinders, hooks being placed above the bands to 
pes in the maya, and a hook connected 

and a er provided 
for collecting the types when dr 
6019. SxraraTinc Yarn Tubes on 


ite from tubes 
(waste cops) upon w it has been wound, and it 
ts of two concentric discs with teeth on 


contiguous sides, and clearance being left between 
them, — one disc being fixed and provided with an 
inlet and central —~ while the other rotates, and 
its teeth unwin e threads, which are drawn out 
through the poo Bey coining by an endless band, also 
having teeth, and Josey J perpendicularly or at an 
angle to the faces @ discs, 


5980. Wicks, J. Poa 12th December, 1882. 


—(Not proceeded with.) 2d. 

This consists in forming wicks used for drawin; 
from a reservoir to the where it is to be ‘guitea, 
of a bundle or series of capillary tubes made of glass, 
steel, or other , or of a combination of the same, 


5086. Macuines ror “ Putrine ovr” Scourtnc anp 
OTHER OPERATIONS IN or 


Leatner, W. 12th December, 
A communication cif WwW. Vaughan, 
usetts,) 8d. 


in of yieldin,; 
machine 


e and ada; revolve "0 
directions in such a manner as to 


the pressure of the 


—_ into which the hot ashes drop and generate 
eam, which is carried up by the draught through the 
grate 


CoNTROLLING AND MEASURING THE SUPPLY oF 
Heatine anp ILLUMINATING Gas, A. G. Henderson, 
Wood Green, and J, A. Kelman, hers Holborn.—18th 
1882. —(Not proceeded with.) 4d. 

First, to a governor for regulating 

Se m gasworks, and maintaining an esta- 
the mains ; Secondly, to the regula- 


and 
rovements in the details of the wet 
in patent No. 4084, a.p. 1879. 


ILLUMINATING AND OTHER Gasgs, dic., 4. G. 
Green, and J. A. Kelman, High 
1882.—(Not proceeded 


bottom and an open water chamber at to; = Neo 
Third by horizontal perfora‘ 
an improved water - 


APPARATUS, Brothers, Manchester- 
Sth December, 1889, Not with.) 


A series of distributing pipes rage see a building, 
and in case of fire, can be used to direct water on the 
flames without such when 
not required for extinguishing fire they em 
. PHOTOGRAPHIC a A. Newgate- 
street. —18th December, 1882,—(Not with.) 
The object is to enable photogrs) inserted 
and from albums wi! or 
ing the leaf, and it consists in forming each leaf wi 
a removable Insert or which is withdra: 


sert withdraw a photograph, and is 
en replaced 


50966. THE or THE Lzss 
LE MATTERS apes 1m Gas, J. Jame- 


. PERMANENT arp Srock For 
December, 1 4 communication from R. Abt, 
Paris.—(Not with.) 4d. 

This relates to an improved rack-toothed rod or rail 
and improved toothed-wheel locomotive and tender to 

veel en n steep inclines. 

connected, and 

narrowed or ta cross wise. 

driving wheel of the locomotive is driven by two 

cylinders to which steam is admitted through the main 

coupling between the tender and engine frame. 

6076. Krys J. H. Johnson, London.—14th 
December, ae communication from E. C. B. 
Gallois, aria) 

This consists in providing keys or wedges wi 
means for expanding them, for fixing 1 them firmly in 
place, and for contracting them for their release. 
APPARATUS FoR ACTUATING Pete, 

, H. Johnson, Becles.—14th December, 1 

mats. consists in cases where locking 
apparatus is employed in forcing the tongues of the 

of or pt to th which such 

ts are actua’ the lower- 
g of the signal. 

5079. Fastenina For Groves, Boors, Srays, 
¥F.R. Baker, ‘Birmingham. 14th December, 1 
(Not proceeded with.) 2d. 

Upon a slide a runner works, and a catch on it 
notches in the front, or sides of the 
slide. On top of the runner is a knob, over which the 
button-hole works, and which when Re fi 
in the action of fastening the glove de 
and causes it to hold on to the slide. nother 
provement consists in f i the ‘slide and back 

love yon en 

e slide, so as to obtain a or the 
thumb while pressing the knob in ig thelglove. 
5980. APPARATUS FOR THE or 

&c., H. B. Newton, —14th December, 1 
(4 communication de Poilly, de Fi Fitz- 
James, and de Brigode, Pa: 6d. 

This relates to the moaigheal blowing of bottles and 
other articles of glass; and consists in a novel axranes 
ment of valve apparatus for admitting compressed air 
from a suitable reservoir to the blowing iron. 


or Town Srwacz, &c., R. Nicholls. 
December, 1882.—( Not proceeded with.) 


These pram Som into tanks containing burnt earth 
or burnt clay and crushed coke, and is allowed to settle, 
after which treated with hydrate of lime. Sul- 
phate of alumina in solution is then added, and carries 

matters with which it combines to the 
uid is drawn off to other tanks and 


heat in 
th off passed through 
absorbent 


bin, 


to the 


This relates to ethod of 
having hooks or 


December, 1882. vet procteded woth} 


The object is to utilise the motive power genorated ' 


} Hyprav io Steerine Gear, C. Stout, Carnarvon, 
and C. H. Hillcoat, Liverpool.—l5th December, 1882. 


of an ordinary 


is moved by the steering wheel, and ‘when o mn opening one 

of the ports the piston is set in motion, bin turn 

sets the cut-off valve in motion, and so shuts off the 
when the rudder has attained 

esired position. The slide valve is provided with a 

ring, so that when the steering wheel is left at rest 

wping valve is forced into the centre of the ports and 

covers all the ports in the cut-off valve. 


5988. THE Receipt or Monzy 1s Pustic 


VEHICLES, Wrigley . Me 
—15th 1882. —{Not proceeded with. th.) 4d. 
This booms to chert for effecting the following 


urthly, actuating a hammer so as to s ¢ a bell the 
number of times, indicating the fare as each ticket 
jerry tL and Fifthly, to register the number of fares 
paid in each class, and the gross total received. 
6900. Water, A. W. L. Reddie, 
16th December, 1882.—(4 communication from E. 


ections in such a manner as to presen’ sur- 
by a coil of gas pipe. 

6992. oy Grates, H. Hoyles, Sheffield.—15th Decem- 


ber, 1 
The objects a at posite to utilise the heat of the fire 
to the le extent; and , to 
enable y removed and replaced. 
1t consists in the of refi and radiat- 
ing surfaces, and in the construction of the smoke 


fe at its junction with the entrance to the chimney. 


5008. Wire and L. Greening, Warrr 
December, 1882.—{Not 


with.) Id. 

This consists in so that the 
interstices instead of being opposite to , are 
obtained. 

6004. Propetiinc axp Srezrino Snips, &c., H. J. 
Haddan, Kensington.—15th December, 1882.—{4 com- 
munication from J. L. F. Barbier, France.)—(Not 


on the vertical shaft and the 
in a forked bearing. 
oRING Woo: Haddan, Ki 
from B. Tremsal, 


The wool to be washed is caused to fe der 
various washing baths without 
by means of endless ‘bres are 
prevented from in’ 


5996. Frvsuine Water-ciosets, C. 
W. Gauntlet, th December, 1882,—(‘Not 


‘oceeded wii 
aha aad a cistern is a syphon with its inlet in 
the shorter limb near the bottom of cistern, and the 
overflow or bend above the top of the cistern or normal 
water level. The longer limb passes down through the 
of yes and forms a flush conduit, and its 
upper part is enlarged. At the inlet to the shorter 
limb is a tube fitted with a piston, with a hole through 
it, provided with a valve. The piston is connec connected to 
a lever actuated by a pull rod. The cistern is fitted 
with a ball valve. 
500'7. AND Pressino Macntne, A. Older 


eq! 
6908. Macninery ror Breakine, Grinpin6, on 
PuLveRisine &c., L. L. Loizeau, 
Paris.—10th December, 1882. 4d. 
The machine is constructed with levers carrying 
movable rollers. 
59099. Materia, ror tHe Decoration or Apart- 
ad with) Paris.—15th 


paper removed by damping same. 
6000. LicuTine on DistriBuTING AND ApPa- 


mirrors, or prisms for 
tributing light from apy suitable source. 
6001. Manvracrure or Wire Com- 


1 4 comm 
G. Reinhard, Germany.)- proceed with. nth) 


The object is to the of continually 
lubricating the wire 
which is soluble in water, a 
wie te asolution of the same for about 
before drawing it. 


6002. Gewzratine ayp Dierriputine Euxctric Cor- 
RENTs For LicutTine INTERIO! A. M. Clark, 
London.—15th December, communication 
from @. Trouvéd, Paris 

This relates, First, to of 
lighting a suite of apartments 


in effectin; ti 
several or all ie 
commutator board two or more keys, 
and two or more series of contact studs, 


} 
i 
i 
O131, 
id, 
This consists steam engine cylinder 
*,# ae will be forwarded by post from the with piston, the rod of which extends through each ' 
Patent-office on receipt of the amount of price and end cover, and is fitted with hooks to receive the { 
re Sums exceeding 1s, must be remitted Li rudder chain. A plate cut off valve has an ordinary ; 
‘ost-office order, made — at the ber Magelyts slide valve working on its back, and motion is given * 
a awe gy to Mr. H. ler Lack, her Maj 8 to it by a quadrant so arranged that when the piston 
Patent-office, Southampton-buildings, Chancery-lane, moves the} quadrant sets the cut-off valve in motion y 
to prevent them { 
Fourthly, to 
gas meter descri i 
| 
deposited in the hydraulic main, of certain illumina- 5 ; 
1883. To aérate and flushing filters they are made in pairs | properties, of which the gas has been deprived, | © 3 
and connected by pipes with valves, so that either can | and restoring them to the gas before passing to the | ous roll; Secondly, punching eac CKet as ues ee 
be put out of use while the other is at work, and air | condensers, and also to the partial purification ¢ the | with the amount to be paid ; Thirdly, for enabling the 1 ; 
or water made to through the porous material of | ga8 80 treated, and it consists in passing the liquid | 
over steam Pines, whereby hydrocarbous vapours are | 
given off and are mixed with the gas on its way to the 
condensers ; Secondly, to the condensation of gas pre- | 
paratory to its passage to the scrubber in a vertical } 
multitubular vessel with a closed water-chamber ai i 
Theisen, Germany.—(Not proceeded with.) 2d. i 
This relates to apparatus in which a stream of water ! 
i ver vertical bars formed with pro- 
| blown out presents a larger outlet for the escape of | 
| 
| 4 
ington, 
ceded, 
(Not proceeded with.) 2d. proceeded with.) 2d. 
The gas is cooled and then compressed, after which | The object is to combine a screw propeller and ! 
: it is exposed to natural cooling and then to cold pro- | rudder in one apparatus. A vertical shaft with a fly- —- 
of the duced _by the expansion of a portion of the gas pre- | wheel at top carries a bevel wheel at the bottom gear- 
We 18 ZOrm e m of the door, and a ing with a similar wheel on the propeller shaft placed 
below the rudder with which it turns. The rudder is ; 
904, WASTE-PREVENTING CisTERNS, B. C. Cross, Leeds, 
—19th February, 1883. 
906 Looms, J. Williams and H. Barnes, Burnley.— 
This consists in the general construction of tho 
machine, in which the pressure is regulated by a 
| B82. 6d 
ee paper, and when dry is covered with a white varnish, 
Ops, H. J. HAaddan, Aensingion.—lath December, to which pearl, metal, glass, or other material is 
1882.—(4A communication from B. Scheidecker and applied to form their incrustation. The material is < 
R. Kohl, Germany.)—(Not proceeded wi covered with varnish, and cloth applied, by which it f 
—l5th December, 1882. 6d. : 
This relates to the use of a combination of tubes 
heated, vapour steam, and ammoniacal vapours being 
given off, the former escaping and the latter ee ' 
retained by a suitable absorbent material. The soli 
} 
nal. 
| bipping device being provided for reversing the move- ; 
2774, TesTIne STRENGTH and WFrichine MacutINneRy, A. | ment of the carrier, and a treadle device for increasing ) 
H. Emery, New York, U.8.—5th June, 1883. Ee rollers. ne @ passes Dy fhe lainps of the aineren i 
t 


Ave. 17, 1888. 


Bamens, Boho. 
Ons, . Bmmens, Soho- 
square.—15th December, 1882.—(Not procecded with.) 


it. For 


centre, forming a — 
fitted, the divids 

outer ends, The from 
distinct, or well-defined, with- 


6006. Musers’ Sarery Lamps, D. Ballardie, Glasgow. 


—16th December, 1882. 6d. 
and to the means for locking it. 


. Locks aND 
16th December, 1882.—(Not proceeded with.) 
This consists, First, in means for facilita' the 
turning le, exerting pressure 
on them in any of sev directions; Secondly, in 
connecting handles of locks to the door by plates, 
each of which passes on toa neck on the stem of the 
knob, and is held there so as to admit of its free rota- 
tion, and made fast in tion _* screw; and 
Thirdly, to means for tating adjustment of 
handles to the thickness of the door. 
6012. Excavatisa Macuinery, J. Imray, London.— 
16th December, 1832.—(A communication fiom P. 
Chevre, Paris.) 8d. 
general arrangement of the parts. 
6018. AMaLoaMaTING AND Serriinc Apparatus, J. 


Jacquelinand V. 
This Loess to the 


This consists in apparatus by which pulp or even 


tailings may be advantageously t for the 
recovery of preci metals contained therein. Upon 
supports are placed the bottom planks of a circular 
wooden tank, within which is a series of flat fan- 
shaped dies of wood cut with the grain vertical, the 
arranged so as to leave a series of radial 
channels round the tank. A central pillar carries 
overflow pipes passing through the bottom, and also 
a footstep in which a s revolves, and is fitted with 
arms, through the outer end of which bolts pass and 
are fitted at bottom with weightod wooden shoes. 
6014. Cottars, 2. B. Hayward, London.—16th Decem- 
ber, 1882.—( Not with . 
This relates to means for keeping neckties in posi- 
pk Z passing them through slits formed in the band 
collar. 


6015. Exp.osive Compounp or Biastine Powper, J. 
Polkinghorne, Cornwall.—1l6tlv December, 1882. 2d. 
e pound sist hlorate of potash, 
hydrate of carbon, flour and ferro-cyanide dan. 
sium, mixed together and thoroughly incorporated. 
6016. Macurwzs ror AUTOMATICALLY INSERTING 
Pressino Boarps on Saeers perwern oF 
on Fapric, J. C. Mewburn, London.—16th 
December, 1882.—{A communication from C. H. 
that it descends 
su springs so lescen: 
‘ to the weight upon it, and above the table 
two rollers travel, working in guides above the table 
‘Between the rollers the cloth 


enters and is over the table into regularly 
arranged folds the rollers. Two sets of pincers 
travel with the and are opened and closed at 
the times so as to seize a board and carry it and 


6018. AvupiBLE Apparatus, J. Stevens and 
T. Burt, Glasg 16th Di ber, 1882. 6d. 

This relates to sirens, and ,consists in substituting 

for the discs oped ano carried by central spindles 


usually emplo: annular rings or cylinders with slots 
or orifices, and causing them to rotate upon similarly 
slotted stationary — 
compressed air flows 
rings or cylind 


or cylinders. while steam or 
rough the orifices, the rotating 

being directly actuated by the 

steam or compressed air without the intervention of 

carrying spindles and driving gear. 

6020. Te.erHonic Apparatus, G. L. Anders and J. B. 


Henck, jun., London.—16th , 1882. 6d. 
This relates principally to instruments for use in 
connection with receiving telephones, such as 


described in patent No. 1395, a.p. 1881, but it is equally 

cable to other forms of static receivers, and partly 

to other electric teleph I sist: y 
transmitting instruments, especially adapted for use 
with static receivers, but also applicable to other forms 
of electric de pe and to one modifica- 
tion a m © diaphragm is fixed horizontally and 
carries at its centre a button of hard carbon or other 


ragm. 

metal, set so as to project over the diaphragm without 
touching, and a quantity of ulated coke or other 
condu material is upon the diaphragm, so 
as to come in contact with the metal strips which are 
in connection with the upper button. The mouth- 
piece is so as to direct the sound waves 


dary wire 
of the induction coil used for the transmitter, thus 
keeping the latter always in circuit for talking, while 
the receivers are aleo always in circuit for listening. 
Before using the instrument an intermittent battery 
current is wire of the 


itted. A d k bl 
compound key enables 

be accomplished by the same movement, which serves 
also to pass a signalling current to the distant station. 


6022. Propucine MonaLconotisep Hypric 

W. A. Barlow, 

This consists in the process for producing monal- 

y 

which have been previously transformed into salts 
bases by alcoholisation. 

6023. TeLxPrnonic Apparatus, W. R. Lake, London.— 

communication 


. 16th December, 1882. ion from @. DM. 
Torrence, Philadelphia. 
This com’ @ transmitter and a receiver, both of 
transmitter 


construction. The consists 
in supporting one of the electrodes of a microphone in 


the h 

. The dam 
a so that it can 
other parts. 


608'7. Macutve ror Finisninc Textite Fasrics, L. 
B. Luzeau-Coudrais, Pimlico. —1 December, 1 
—(4 communication srom A. ) 6d. 

The fabric is wound on a rotating cylinder, and is 
drawn bya cloth forming a carrier over a perforated 
casing and between an iron and copper cylinder. 

Steam issuing from the casing moistens the fabric. 

and the cylinders being heated, dry the fabric and 

smoothe it as it passes between them. 


upon a support, 
axis 


of the handle under the influence of a load 
from it, backward motion of the handle 
vented by a ratchet. 


6039. Mosaic FLOORCLOTHS AND OTHER LIKE Mosaic 
Fasrics, &c., F. Walton, Twickenham.—18th De- 
cember, 1882. 10d. 


Linoleum and like oxidised oil compositions, in 
various colours, are rolled out into sheets, and by 
special mechanism cut into , which are combined 
upon a sheet, preferably of the same material, spread 
u a backing of woven fabric and paper, and the 
whole consolidated by heat and pressure. 
6049. Warer-ciosets, R. H. Leask, Dublin.—19th 
prinetpelly in tilting or rocking basin 
a or 
m em y 
when the handle is pulled. , 
6050. Recenerative Hor Brasr Stoves, B. A. and 
C. B. Cowper, Westminster.— , 1882. 8d. 
This relates to the kind of hot blast stoves known as 
“ Cowper's stoves,” in which the waste gases of blast 
are used for im’ heat to the air blast; 
and it consists in shaping the ks used for forming 
the flues of these stoves, so that when placed together 
within the stove they divide the space into a _ 
passages, separated 


of a movable abutment, w! acts upon curved or 
inclined faces on the collar, the abutment in small 

es being or turned over automatically 
by causing the sliding carriage of the machine to 
ter ested’ upen or @ ht, 
men’ 


6052. Parzr Baos, B. K. Dutton, Manchester.—19th 
1 communication 


ed rollers. 
The tube of paper to pressing rollers, one of 
which is quoclied with a cutter and the other with a 
Subs then pastes covering tellers, ths outting Binds 

u en passes to severing rollers, the cu’ e 
of which is curved, so that the cut edges overlap when 
folded. The blank passes between a presser bar and a 
bed when the bar descends, and by flattening my tube 


a distance from the mouth, causes the 


for the insertion of a Senet which the 
upper web back over the bar, ends of mouth 
wards. primary 


conn: ers, com- 
nation with a je, an bed, and 
travelling tapes, effect the com; folding. 


6058. Treatment at HicH TEMPERATURE OF ALKA- 
LINE Satts anp Merats, C. A. Faure, Paris.—19th 
December, 1882. 6d. 

The object of the invention is the manufacture of 
metallic sodium of the by atmospheric 
nitrogen, and in gen the treatment at high tem- 
perature of alkaline salts or metals. The matters to be 


are in a tube heated externally by suit- 
able fuel. e material then falls on to a block of 
very brick, in which electrodes or pencils of 


"and fo subjected to tie heap of 
harges. 


carbon 
electric arcs, currents, or disc 
6057. Satt, &c., 8. Pitt, Suiton.—19th Decem- 
ber, 1882.—(A4 communication from R. @. Starkie, 
apparatus consists @ cylinder formed 
stretching canvass over a number of longitudinal bars, 


1882. 4d. 
This relates to improvements on patents No. 
A.D. 1870, and No. 2481, a.p. 1872, in which a series 
vessels were employed, and the 


if 


Oppo- 

d bear upon 
o te sides of the commutator, which is so 
coil is brought into action in turn 


rod through 
a m fixed u} a w a 
stuffing-box of 'y well-known kind. The 
linder and piston are arranged so that when the 
slide of A engine the t 
steam the jure es instan’ above 
described — ft the steam 


to the bottom of the 


nearly 
and with a 5: lent 
the 


cylinder in which it works, 
u the quickness with 

, for the greater such 
the below the 
in its 


fore instantly raise the latter to its 
6104. Cocks on VaLves, G. Teideman, London. —21st 
December, 1 8d. 
The plug of the cock or valve may be formed or con- 
strates te the way with ox ox 
false plug between the body and tho plug. The 


is 
, and also openings at 
lower part at right ro Vines angles wan that in the 
ying, wit those in the body. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gastte, 


gr Pomp, Henry 
Claim.—{\) In 
, and upper 
tinuous 


arranged and operating su 

and for the purpose herein sho 

280,882. Process or Trzatine ALcoHOLic Liquors 
wits Exectricity, Anson C. Tichenor, A 


means of wires and electrodes, one of which is pro- 
secon removing envelope m quor 
and it by on another or cl 

and rostoring the old env at intervals when 
has received bstantially as 


a it of impurities, su’ 
herein set a 
281,050. Eszcror, bouis B. Fulton, Pittsburg, Pa.— 
Caine ej having the threaded 
wal jector 
D, the combination therewith of tube 


H, having cylindrical mouth, threaded enlargement i, 
and contracted throat g, with the main combining — 


tube G or G G!, having ribs /, fitting in and 
Lives having 


supported 
by the tube H, both en 
communication 


ribe'/ and Hy, Saving 
and tu 
contracted ‘throat g, substantially as described. 


— 
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apartments, and is connected by the return wire of | contact with the other electrode by the attraction or acted by tithe watts Seas See es 
y each lamp with one series of contact studs, the other | repulsion existing beveen Seen Pee A | which rotary motion is imparted. The oe 
. wire being connected to the keys. By turking the | bar or magast i suspen by one end, so that an in an inclined position, and to the inner edges of the 
tho of apertasents Mehtell electrode attached to i bars, bars are secured, so as to form a series of com- 
The invention further relates to a trough ba’ in | make contact with the electrode to the dia- pertments round the inside of the periphery of the Ban 
which the zinc electrodes are of triangular form and og om The magnet to held te working poetics tv cylinder. The material to be dried is fed to com- 
attraction or repulsion exerted on its end ob the upper end of cas 
lowered, and thus regulate the exposed to the or materials air is forced in near centre at the end of the 
itter, for ucing a constant curren’ an ann magnet, which vided, one | 6061. Trearmerr or Fisrous Marertats SulTaBLe 
A special pond of preparing the electrolytic solution | end turned inwardly and then outwardly at the FOR THE MANUFACTURE OF PAPER STOCK AND o 
for the battery is also described. Paper, 7. Routledge, Sunderland.—10th December, s08 
7 
—e 
2d. out the ringing singing so accom pan: WD 
The objects are to ensure better contacts and insu- | telephonic receivers. waters caused to con Ks, 
lation, greater safety against fire, and quicker and | 6020. Errecrixc THE CouPLING OF VEHICLES, H. P. | vessels under hydrostatic pressure, it consists in a aS ae . 
better laying of the wires of an electric arcu Hoghton, Manchester.—18th December, 1882. 6d. making the change of liquor in one vessel only at a a a © 
fixed contacts, such as for the poles of batteries and | ‘This relates to means for enabling wagons and | time, agile | pumping. When treating certain ‘ay i / 
dynamos, commutators, &c., screws with conical ends | vehicles to be coupled and uncoupled without necessi- | materials, as season shoots of bamboo and other a pone Lt P Ss 
work into bosses with oval holes, so that the wires | tating the operator getting between the vehicles, and t and separate their fibres, and 4 BSS ws ENS 
are wedged up against the bosses to any required degree | it consists in the use of a link carrier actuated by suit- sappy constituents, they are s \' Y- NIN 
For contacts that have frequently to be made and un- | able side levers, and serving to raise the coupling link short and then passed AN iN . 
po ee consioting of two hooks are used. | over the coupling hook off the next vehicle. devil being submitted a 
To inst fire excess of current a cut-out ‘ SS — Sk 
or safety regulator is used consisting of a fusible metal Thomas, Kentish Town.—180h ror Krrcnen Boruers, J. Wil- 
enclosed tube, and which, when melted, breaks Th ects are to simplify the action and to errs: December, 1882. 6d. 
the circuit. An alarm apparatus is also described. ~ nge valve enclosed in a casing, and ~ 
the parts so as to facilitate repair, alteration, or adjust- stem, wich a | vided at its 
6004. Arracninc Extecrric Lamps To or | ment. A jack-guide is used, made of metal pins projec of the pod un tially 
Sorports, 8. 8. Emmens, Soho-square, and R. J. | secured in a hammer rail with a bevelled face, so that the bin of th (2) 
Barnes, Holborn.—15th December, 1882.—({Not pro- | the rail increases in thickness from the bottom up- eo pressure c & COMBDEDS of the casing A, suction valve U, 
ceeded with.) 2d. wards. The jack works between the pins. Theset-off seat the steam escapes through holes in the Se m having lugs F, lift valve C!, 
The main object is to utilise the globes of gas fittings | screw or pin through the jack at an angle corre- | °8iD8- conn: k N, and lever I, all when constructed, 
4 as supports for electric lamps, and it consists in the | spondin with that of the hammer rail, and the stroke | GO'71. Carriage asp Wacon AXxtks AND BosuHes, 
use of a holder to which the feed wires are connected, regulated by turning this screw &c., J. Dakers, Aberdeen.—20th December, 1882. 6d. 
and which has projecting arms to engage with the e is connected to the top of the| This relates to an ong ead in the axles and 
edge of the globe. be removed without disturbing | bushes, and in fittings for the same. 
6072. ARririciaL Horizons ror QuapRants, &c., W. 
6088. Toot ror CourLine Uscouriixa Rattway B. Gedge, London.—20th December, 1882.—(4 fusel oils or other 
VenicLes, J. Graham, Abergavenny, and T. J. munication from 8. Pattee, San Francisco.) 6d. purities from alcoholic liquors, which consists, 
Graham, Birmingham.—18th December, 1882. 6d. This relates to a means of determining the true | first, in passing through them an electric current by 
The object is to enable railway and other vehicles to | horizon in sextants, octants, andlike instruments when 
be coupled and oe without getting between | taking observations under conditions when the natural 280 B82 — 
them. and it — tube 6ft. horizon or any fixed distant object is not available. 
handle at one end and a jaw at the other end. 607 CANDESCENT ELECTR amps, L. A. 
the tube is a sliding rod actuated by a handle at one A 
end, and the other end also being fitted with a jaw, so from A. Bernstein, Boston, U.8) 6d. . 
that when placed in the proper position over the| ‘The object is to render incandescent electric lamps PATE 
coupling link and the me | tod actuated, the link | more durable and more economical, and it consists in eS Se 
will be grasped, and can be lifted over the hook of the | forming the light-giving part of the lamp of a hollow Ne == =-=-------4) SN 
next vehicle. A spring opens the jaws when the cylindrical carbon, with ead supporting carbon socket ee iN 
handle is released. pleces, to which the conducting wires are attached. N aN 
One of the conducting wires made git whilethe 
and contract withous of leaking | 
6088. Execrro-morons, L. Milne and L. B. Miller, 
London.—20th December, 1882. 6d. 
Patterson, London.—\%th December, 1882.—(A com- rd point, and it consists use of an armature 
ication from lorris , ; 0 having two distinct and independent coils wound 
: other and crossing each other at the ends of the artha- 
ture, the core of which is of a cross form. A commu- 
The object is to construct a hand winch which will | tator is employed consisting of four sections, and the 
afford greater safety aud facility of working than the 
ordinary crab. The axis which receives the winch 
handle or hand rope wheel is connected with the 
winding drum through a train A wheels, and a 
portion of such train is mount a: when in a position midway ween the neu e 
which may either be allowed to mov and the line joining the centres of the two poles of 
or be held fast by a brake. When the support is held | the field magnet, and cut out to be replaced by the 
fast by the brake it serves as a fulcrum, through which | other coil when in a similar position in receding from (281.050 
‘ t when the fulcrum is permitted to yiel e drum SS 
is free either to remain at rest or tu turn independently 
suspended | from 4. Zalm, Amsterdam.) 6d. 
being pre-| The apparatus consists of a cylinder arranged in con- \ Se 
nection with the steam pipe by which steam is su al 
o ou 
C 
\ 
[6084] TE 
~ | 
: | ts | tially as described. (2) In an ejector, the combination 
|] of head A, having branches B, C, and D, nozzle E, 
Se | flange 
i, and 
epos! upon oth, 
each other by a single thickness of brick. So as to "7 “ } 
better distribute the current through all the passages i } PT PAGE 
of the stove at the cool inlet and outlet, a crescent- } J No. II 
shaped baffle plate is provided, and prevents the i. 125 
current from setting directly out of or into the pipe, 
and divides it over the area of the stove, so that it HE are) eee 
6051. Screwure Macutines, & Dizon, Salford.—19th We 
December, 1882. 6d. 
This relates to machines in which a sliding collar is 
— and — or AS. cutting 
ies; and cons! actua‘ by means 
quickness the less will be| 
istov. Shocks or 
Sessoms are prevented by a helical arranged 
around the piston-rod outside the stuffing-box, and 
supported at its lower end by stops upon guide rods 
fixed to the cylinder cover and above by a movable 
plate, which can be adjusted by nuts upon a 
' suitable non-conducting material. Upon the button rods, so as to regulate the tension. When the slide of 
rests another one, mounted as in the." Reis” trans | | the 
mitter, so as to be free to follow the vibrations of the Leinbach and C. A. Wolle, Pennsylvania, U.8.) 6d. 
This relates to apparatus for ie ge forming 
flat-bottomed paper bags. A web of paper has its 
sides folded over a forming plate, and the pasted ed 
are described. So as to avoid the necessity of pressing 6104 ae aa 
a key when talking, the plates of the receiver are con- Tue NORDENFELT GUN TRIAIS .. .. 186 
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ELECTRICAL TRANSMISSION OF POWER. 
By Proressor J. LopcE. 
No. V. ‘ 

Peruars the most interesting of the expressions we 
obtained last time are—first, that giving the highest possible 
efficiency which it is possible to obtain with a given wire 
resistance in the circuit, that is in the line wire and 
machines together, no matter at what s you may run 
the machines; and, secondly, those giving the electro- 
motive forces which the sending and receiving dynamos 
ought respectively to develope in order to give the above 
maximum efficiency, and at the same time to transmit a 
given power. See Problem 5, p. 179, vol. lv. 

It will be worth while to throw these into the simplest 
values which they can attain in the case when the line is 
a stout and fairly insulated line, such as is likely to be 
employed in the greater number of cases, The solutions 
to the problems were last time expressed in their complete 
form, abbreviations indeed being used, but no approxi- 
mations, since the accurate values of the abbreviations 
M, M, and D were given. 

We will now insert the approximate values of these 
uantities, and will simplify the various expressions on 
the hypothesis that the insulation resistance of the line is 
great as compared with the conduction resistance of the 
circuit. The insulation resistance we called S; the conduc- 
tion resistance of the whole circuit is R + p, + p,, the line 
plus the two machines, and this being practically the same as 
the quantity we called D, we shall now use D to denote it. 


The quantity we called M, is approximately 1 412 gn" 


Hence if we refer to the value of D given in (7), we 
see that 


M, M, very nearly equals 1+ . 
3 inserting this value into equations 41, 45, and 46, 
we ge 
the highest possible efficiency ~=1-24/ (Al?) 


the receiving electro-motive force necessary to transmit the 
useful power p ; 


best B= 4/ (8D); 


the sending electro-motive force corresponding ; 


(46) 


=M, E, (1+ / 3): 


It is useless to attempt to get a higher efficiency than 
(41') by turning either machine faster; the only way to 
increase it is to improve the insulation of the line. 

Observe that the electro-motive force necessary. to 
transmit a given power most efficiently increases with the 
square root of the power, and with the fourth root of the 
insulation and conduction resistances, 

The strength of the current at the receiving end is 

¥(pM)) 
v(8D)’- 
and a little more, of course, at the sending end. 

Electro-motive force obtainable from a given machine at a 

— .—Having now determined the electro-motive 
orce which the machines ought each to generate, we may 
next ask whether anything can be discovered about the 
speed at which they must run and what is the connection 
between this speed and the resistance of the wire which is 
wound on them, Referring back to article No. 1, equation 
(6) or (17), we find the electro-motive force expressed in 
terms of the resistance p and of the characteristic function 
¢ of the machine as plotted in a curve from a series of 


experiments, 

E=}K C), 
where K is a constant expressing the size of the machine. 
Now, if V be the volume of the wire space of the arma- 
ture and V' ditto of the field magnets; if L be the length 
of one mean turn of wire on the armature, and L' ditto 


(30°) 


on the field magnet, K varies with LL'’y (V V'), as may- 


easily be seen by thinking out the process of obtaining 
equation (6). This means that for a number of precisely 
similar machines, differing only in size and all running at 
the same speed, and wound with wire of the same total 
resistance, the electro-motive force developed in their 
respective armatures will be as the fourth power of their 
linear dimensions. Hence, to get a high electro-motive 
force pemreeige ( large machines must be used. The limit 
is not reached till the interest on first cost it greater than 
saving 
e function ¢, determined experimentally for an 

one speed and plotted, gives the relation which 
exists between the strength of the magnetic field in 
which the armature rotates and on the strength of 
current exciting the field magnets, The more iron there 
is in the field magnets the better, provided it can all be 
properly magnetised ; and » depends mainly on the quan- 
tity and quality of the iron. The curve having n 
plotted for any one speed, it can be drawn for any other 
speed simply by altering all the ordinates proportionately 
in the ratio of the two doubling them all, for 
instance, if the actual is double that when the obser- 
vations were taken. 

proportiona! e speed, there is ev van in 
running the machine. fast. The limit 
more power is spent in churning the air than is com- 

msated for by an increase in the electrical efficiency. 

t is difficult to ry ae this relation accurately ; but since 
the resistance of fluids at high speeds may be taken as 
roughly proportional to the square of the speed, it will be 
convenient to remember that the power t in churnin 
the air varies with the cube of the s This of itse 
explains why it is that extravagantly high speeds are 
impracticable and wasteful, even without the further con- 
sideration of wear and tear. Finally we come to p, the 
resistance of the wire with which the machine is wound, 
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and here also a pegs pre any is necessary. It is impossible 
to get a very high electro-motive force at any permissible 

without a fairly great value for p, because without 
plenty of wire on the field magnets they will not be pro- 
perly excited, and without many turns of wire in the arma- 
ture the electro-motive force will be low. At the same 
time remember that it is. not resistance per se that is 
wanted, but great length, or rather a great number of coils 
of wire. Resistance iteelf is an evil, and to avoid it as far 
as possible the very best wire must be used, and that on the 
field magnets should be thick, a great quantity being used. 
The space of the armature is more constricted, and fairly 
thin wire may have to be used for it, but it must not 
be too thin, 

To determine the connection between p and x, which 
will give the highest possible results; in other w to 
determine the best speed at which to run a given machine, 
or the best wire with which to wind a given carcass 
running at its maximum d, is determined by practical 
considerations: we have by (17) and (46')— 


E,=$K, 
and by (6) and (45') 
E,=3K, 2, (C,) 


=v +0,)+ af 


These two equations if solved will give the best values for 
m, and ,, the sizes and characteristic curve of. the 
machine having been already determined. Or they will 
determine p, and p,, the resistance of the wire with 
speci: wer with the highest efficiency at given speeds, 
But to the in this itis necessary 
to have made preliminary experiments on the carcases of 
the machines when wound with some known wire or other. 
As a practical illustration of this let us take a Despretz 


-| kind of example, such as was discussed in Art. III, Let 


R=1000 and S=16,000 ohms; let the power to be trans- 
mitted be rather less than a horse-power, or p=685 Watts. 
Let the carcases of the sending and receiving machines be 
similar, and with the following data U gier about them, 
viz., that if either carcass be wound with such wire as will 
have a total resistance of 460 ohms, and if the speed be 
2100 revolutions a. minute, then the electro-motive force 

nerated by a current of ‘616 ampéres is 2437 volts ; while 

e electro-motive force generated by u current of } ampére 
round the field magnet, and with a speed of 1400 revolu- 
tions per minute, is 1370 volts, These are attempts at the 
pretz data, as will be seen by referring to 
Art, IIL, and more — to “case 2” in the third 
column. The imagined data show that approximately the 
function?¢ is in this case simple proportion, or that the 
electro-motive force genera simply varies with the 


current as well as with the speed; for Us — 1370. 


E, 2437 
1400 x 
2100x816" This will indeed usually be the case, because, 
since it is not economical to use strong currents, we may 
surmise that under the most favourable circumstances the 
magnets will not be saturated, and that therefore the 
function ¢ may be taken as approximately simple propor- 
tion ; so we will write 4 K () as & C, and observe that 
the value of & in the present instance is about ‘009. 


Then wehavek np C = = VP Y SD, D, 
sD 
ork = (SD)=7 S(K +P, +?) 
showing that the proper values of n and p are independent 
of the power . similar but longer expression gives the 
best relation between p, and n,. 

It was originally my intention, after having worked 
out the theory for a pair of series machines, to do 
the same for shunt machines, But there are objec- 
tions to using shunt machines as motors to be driven 
by acurrent, and no apparent counterbalancing advan- 
tages. At full speed they do well enough, and are 
as efficient as the others, but at starting nearly all the 
current goes through the armature, heating it over- 
much, and. not. exerting on it the full turning: couple 
such as a series machine would give whose mag- 
nets and armature would be both very strongly conte. 
There are advantages in compere machines in the direc- 
tion of steadiness, and we will discuss these, but I shall con- 
sider it unnecessary to examine the case of a shunt motor. 
For the generator, shunt winding is very satisfactory, 
and on the whole is likely to be more efficient as well as 
steadier than a series wound generator. 

_. Meanwhile, there is one very important method which is 
likely to receive great attention, namely, the combination 
of accumulators with dynamo and motor, the power bein 
received from the line by a set of secondary batteries, an 
the motor being driven from these instead of direct. 
Sir Wm. Thomson pointed out at York how this plan 
rendered very ae prnental in the line practicable, and 
also how it removed the danger of high potential in the 
immediate neighbourhood of the consumer. It is also 
obvious that a continuous power, such as a waterfall, may 
be thus intermittently utilised, and a great power obtained 
for a few hours instead of a moderate power all day long. 
The current is to be generated at the sending station by a 

shunt dynamo, or set of shunt dynamos arranged in 
series, the middle of the set being put to earth; the 
terminals are to be connected to the,direct and return line 
wire respectively, and at the receiving end the lines are 
connected to the poles of a large number of aécumulators 
all in series. ese cells will give the nee back 
electro-motive force at the rate 


of the receiving dynamo, and if we 


has been said in Article II. about transmission along an 
imperfectly insulated line remains true without modifica- 

tion for the battery charged from a dynamo at a distance, 

Besides the advantage gained by being able to store up 

power for intermittent use, a battery is a more economical 

receiver than a dynamo for this reason, that it can give a 

high electro-motive force with far less internal resistance 

than a dynamo can—in other words it is like a low resistance 

dynamo running at a furiously high speed. Cells known 

as the horse-power-hour size need only have a resistance 

of about the five-hundredth of an ohm, with connections ; 

consequently a back electro-motive force of say 2300 voltsmay . 
be obtained from a battery with an internal resistance of 

about 2 ohms, Against this advantage, however, is to be 

set the fact that the electro-motive force during discharge 
is only 2 ohms an cell, instead of say 2°3, and that a rather 
less quantity of electricity is returned from the cells then 

was putin. Consequently, regarded from mere economy, 

the use of cells could hardly be advocated ; their use 
depends on their great convenience and the ease with 
which a few can be coupled uv direct to any piece of work. 

They are to be charged all in series; they will be dis- 

charged in batches; or they may be coupled up abreast if 
powerful currents are wanted—for electro-plating for 
instance, Accumulators, in fact, constitute a machine for 
transmuting high electro-motive force and small currents 
received from a distant station, into low safe electro-motive 
force and powerful currents such as may be wanted in 
actual use. ‘hey may also be used in locomotive appliances, 
such as boats and tramcars, to which the laying on of a 
wire is difficult. In former articles I have considered the 
charging and discharging of accumulators, s0 I have now 
only to consider how to obtain their power from them by 
a motor. Next week, therefore, we will discuss the case of 
a common series-wound dynamo, driven by the current 
from a storage or other battery, and through short thick 

leads of perfect conductivity and insulation, 


' VIENNA ELECTRICAL EXHIBITION. 

Tue expectation we expressed in our last issue, namely, 
that the opening of the Exhibition on Thursday, the 
16th inst., would be successful, has been fully realised. 
So far as its popularity is concerned, that was perhaps 
always tolerably certain, because the Viennese people ever 
hail with delight anything new that offers a prospect of 
novel excitement. A thunderstorm on Wednesday night, 
accompanied by heavy rain which) lasted intermittently for 
two days, and left the Prater roads deep in mud, did 
not prevent great crowds proceeding to the Rotunda on 
the opening day. The number. of 8d. tickets sold on 
Thursday was 4000. On Friday it fell a little short of 
that number, but on Saturday and Sunday, the weather 
being fine, the numbers of admissions paid for reached 
large totals. The great crowds streaming down the 
Prater towards the Rotunda remind one of the thron 
that swarmed along the same roads in 1873 to 
great “ World’s Exhibition.” In the streets and in the 
caffées, one hears talk. of little else than electricity; and 
an enterprising cabman, Leopold Frank, No. 737, deserves 
to have his name enrolled in scientific history as being the 
first to introduce electric lighting in cabs. A smalldynamo 
is driven from the wheel of the cab, and furnishes suffi- 
cient or more than sufficient current for two incandescent 
lamps. The surplus energy is stored in a small accumu- 
lator, and serves to keep up the light while the cab stands 
for a considerable time. Frank had a difficulty at first 
with the municipal authorities, because their rules for cab 
regulation provided only for oil lamps and candles, but 
fortunately an intelligent chief director overruled these 
objections, and Frank is now allowed to drive before 
an admiring public in the full glory of electric illumi- 
nation. 

So far for the larity of the undertaking. English- 
men and Presta: do not yet seem to have alan the 
fact that the Exhibition is open, because few of them are 
in Vienna, The idea seems to have gone abroad in England 
that there will be nothing to see for a month or so yet, and 
some even’ seem to deprecate the whole undertaking, This is 
adecided mistake. Although much remains unfinished even 
now after the formal opening, it is already easy to judge 
of the general character of the Exhibition, and it seems to 
be generally agreed not only that it will be very soon 
as nearly complete as an International Exhibition could be, 
but that it is of greatly higher scientific and industrial 
interest than was the Paris Exhibition. It is capable of 


teaching much more to the thorough-going practical 
engineer and user of scientific instruments. hus the 
Crown Prince Rudolph, in his inaugural speech on Thurs- 


day, was not unreasonable in expressing a hope that this 
sown pewve to be the most important electrical Exhibition 
yet held. 

Very unfortunately England is very ly represented 
and most of the English exhibitors pga | behindhand 
in their preparations than any othera. The only exhibitor 
that at all approaches the English in unpreparedness is 
a very well known French firm, and this forms a 
marked exception. in the French, department, which is 
generally already yo complete and excellently arranged, 
and is besides the largest of all.the national sections with, 
perhaps, the exception of the Austro-Hungarian. It is a 

ity to observe that what will eventually be an interestin 

Enelish exhibit is just now left entirely to the mercy 

two labourers, who spend their days in slowly moving 
those machines that bave eed been unpacked about the 
floor in an erratic and apparently aimless manner, and, so 
far as can. be discovered, utterly without any sort of super- 
vision or direction. It is but fair to say that the Vienna 
Committee of Direction undertook to provide steam-power 
and shafting, and this offer having been accepted by the 
Epglish firms in order to save expense of sending out 
batters and engines, complaints are made by these latter 
that they have been unable to do anything because the 
committee has not completed, and proceeds slowly with, 


opposition electro-motive force while being charged 
z their true ohmic resistance p,, and electro- 


motive force between the extreme terminals ¢,, all that 


these promised provisions. But we are afraid that. the 


Englishmen have gone too much on the extremely bad 


| 
and M, is 1 | 
| 
say, and the current can, by adjusting the number of cells 
be kept at any small value desired, ‘The smaller the cur- 
rent the greater the mone ; while by the use of a suffi- 
ciently high electro-motive force any amount of power can 
be transmitted. The accumulators simply take the place 
call their . total 


144 


On Thursday the Crown Prince arrived punctually at 
eleven o'clock. The formal opening occupied about ten 
minutes only, and the speeches were of no icular inte- 
rest, except that the Crown Prince claimed for Vienna the 
honour of having first introduced successively lucifer 
matches, stearine candles, and street lighting by gas. We 
cannot say how far these claims can be substantiated. The 
Prince made up for the shortness of his by the 
length of his round of inspection. He spent fully three and 
a-half hours in walking about and examining with 
minuteness a large number of the exhibits, interro- 
gating the exhibitors in a very intelligent manner, and 
one that evinced a keen interest in what he wasi i 
He was accompanied by Baron von Erlanger, the presi- 
dent, and Graf Wilczek, the honorary president of the 
Exhibition, and by a large and distinguished company of 
invited guests, among whom were the erzog Albrecht 
and the Crown Prince of Portugal. 

limit ourselves to 2 general description of the contents of 
the Exhibition. 

On this page we give 
a plan, showing the gene- 

arrangement of the 
national sections, &c., on 
which are placed reference 
numbers indicating the 
different nationalities, as 
explained at the foot of 
the plan. This, for con- 
venience of reference, we 


WW 


reproduce with some addi- 

ntering e sou 
gate, we find the south \\ 
transept wholl ied N 


NW 


which in this place are 
of much interest. The 
pavilion is 
ichly and handsomely 
ornamented, but appears 
to be simply decorative 
and without useful pur- 
This leads into the 
Rotunda, where we find 
nearly the whole of the 
southern occupied 
by the Austrians, It is 
to be lighted up by a 
lustre of forty-eight incan- 
descent lamps of Dr. Hol- 
lenbach’s design, and by 
Swan lamps — by 
Ganz and Co., of Pesth, 
the current comin 
through accumulators 
the Sellon-Volckmar sys- 
tem, supplied by the Elec- 
trical Power Storage Com- 
pany, of London. They 
cover, roughly speaking 
one-third of the ground 
in the Rotunda, the 
French covering another 
third diametrically oppo- 
site on the north side. 
Facing the centre of the 
Rotunda is a large and 
handsome open pavilion, 
put up by the Ministry of 
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which Japanese, Chinese, and Indian art are mixed up 
with an amount of in 
European drawing-room. 


attracts a 
catalogue locates a number of English exhibitors on this 
part ofthe floor who as yet show no ex of present or 
uture appearance, Only about a fifth of the exhibits of 
the Society of T: h Engineers as stated in the cata- 
logue can be found in place so far, but it is at least satis- 
factory to notice that a considerable extent of empty table 
belongs to this Society. 

Passing onwards to the north-east of the Rotunda, we 
find Denmark making a very interesting show, amon, 
which are some Jiingensen by Professor 
Jiinger, of Copenhagen. Danish Marine 


NORTH 


long, which are to a great extent loaded with the “ Pro- 
of Physical Society. is li 
fesses to be, would be of .the greatest 


the public will have an op 
es and music made in 


The north-west galle 
is a rectilinear 
tion of the above, and it 
and the straight gallery 
running along the whole 


Commerce. Here is laid 
out for inspection a large 
collection of the different 
forms of telegraph appa- 
ratus at present in use in 
Austria, among which 
perhaps the most interest- 
ing is ar type-print- 
ing telegraph instrument; telegraph apparatus that is 
now out of use, but which illustrates the history of tele- 


graphic progress; plans and drawings of the electric and | i 


pneumatic telegraph system carried out in Vienna— 
where the pneumatic system is extensively and success- 
fully used—and an interesting collection illustrating the 
process of decay of wooden telegraph posts. 

In the south-east quadran — of the Rotunda, 
among the most interesting exhibits are those of A. W. 
Lamberg of type printing ‘~~ machines and of 
telephones and microphones; Winiwarter’s lead-covered 
cables for telephoning and electric lighting ; a great number 
of electrical railway semaphore signalling apparatus of the 
different Austrian railways; F. Silas’ chronophone; 
several electric clock designs, in one of which the clock 
ee for a couple of years without any help; a very 

utiful collection of coloured figures on g plates, 
produced by the pane of electricity in brushes, sparks 
and currents, by fessor Antolik, of Arad, in Hungary; 
the Southern Austrian Railway's new—and as yet un- 
tried—system of electrical carriage intercommunication 
from passengers to guard ; and a iage from the elec- 
trical railway from Médling to Briihl, with the latest im- 
provements for preventing sparking in stopping and 


The Italian section comes next, ing to the east 
transept, and it is chiefly remarkable for the very beau- 
tiful telegraphic apparatus shown. In one of the columns 
at the entrance to the east is A. Freissler’s.elec- 
trical hotel lift, which is already in working order, and 
forms one of the most interesting exhibits in the whole 
building. The sides of the east transept are occupied b: 
the English section, which contains exhibits by the Tele- 
graph Construction and Maintenance Company, and by 


The space by is bounded by the letters E E; ; ; ; 
letters I I Russia by G X ; France nearly 


among other things, show the needle with which Oersted 
ectro-magnetism, as being of historic 
in’ 


‘We then pass into the French section, which, as already 
said, is in some the finest of the whole Exhibition. 
Gaston Planté, Paul Jablochkoff, Dr. Boudet, and Messrs, 
Brequet and Co, are among the exhibitors, The collections 
of microphones, ener’ physiological cardiophones, 
arteriophones, and other instruments shown by Boudet has 
probably never been surpassed for ingenuity and scientific 
refinement. The exhibits of Brequet are equally interest- 
ing and excellent, and we hope to return to these exhibits 
to describe and illustrate them in some detail. We intend 
in our articles on the Exhibition to restrict ourselves to the 
description of objects of technical interest to engineers, 
but the above two collections have so much special 
scientific interest that we feel inclined to make an excep- 
tion to our general rule in their favour. The French 
Ministry of Commerce also make a most interesting di 
play, as also does the Northern Railway of France, L. 

utter, Lemonnier, and Co. show a collection of machines 
and projectors that will be examined with interest by all 
military and naval men. The same design of projectors 
as those that did such good work on our ships in Egypt last 
year is exhibited. 

Russia occupies a somewhat small space in the north- 
west quadrant, but there are soe | things worth studying 
in it, among which Robertowitsch’s phonophores deserve 
special mention. Next comes Germany, which covers a 
surprisingly small amount of ground in the Rotunda; but 
this is partially explained by her exhibits in the machine 


y | rooms being extensive. The south-western quadrant forms 


Austrian section. Here is placed 
s exhibit, which stretches round 


part tr 


length of the north side 
of the Rotunda contain all 
the dynamos in action and 
the engines driving them. 
The boilers are in a gal- 
4 lery intermediate between 
iS these and the Rotunda. 

As we shall describe and 
illustrate the exhibits in 
these galleries in very full 
detail, we need say little 
of them now. The 
Schuckert machines are 
very numerous, and, so far 
as those which are as yet 
in action are concerned, 
they and the Schwerdt 


al e lead. Crompton an 
= Biirgin’ hines will 
| 


tion of the Exhibition 
at some future date which 
it is at present impossible 
to calculate. The Weston 

machines are now ready, 
4 and are remarkable for 

their solid and workman- 
like build. The Anglo- 
Austrian Brush 
would now have comp. eted 
their preparations if the 
Vienna Committee had 
furnished them withsteam 
power and shafting some- 
what earlier than they did, 
and their exhibit will cer- 
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drivin 
shaft being in one piece 
with that of the dynamo, 
The other more interest- 
ing exhibits here are those 
of the Paris-Edison Company, with modified Edison 
machines driven by Siemens-Armington engines, and those 
of Briickner, Ross, and Consorten, of Vienna. 

Most of, these firms have series-wound, shunt-wound, 
and compound dynamos, but the separate exciter, 
although it has not al er disappeared, —— 
— rarely in this Exhibition. Many firms also exhibit 
both continuous current and alternating machines. 
Brotherhood three-cylinder engines appear attached to a 
large number of the dynamos; sometimes, as in one exhibit 
of Sautter, Lemonnier and Co., assuming so diminutive a 
size as to seem almost comical. Langen and Wolf also 
show several Otto gas engines 

The north-east gallery is occupied y by a hall hung 
with pictures by modern Austrian artists, and containing 
some statuary. This is to be lighted by four arc lamps, 
but they have not been got in working order yet. Then 
comes a long series of “interiors,” furnished in very 


; A, accumulators, 


dis- | elegant styles by Viennese upholsterers, and lighted by 


various kinds of incandescent lamps, the Edison supplying 
the most brillian’ light. the 
east | a , and a very 
setiticieny It is lighted for the most part by incan- 
descent lamps, the central lustre in the auditorium se 
by Hesse and Woolf, of Vienna, and the rest by Ganz an 
Co. Some arc lamps required for effects are furnished 
by Piette and Krizik, of Pilsen. ides theatrical re- 
tations, an int ing series of scientific lectures will 
a given in this theatre. first will be given next week 
by Sir W. Siemens, and later on Sir Wm. Thomson is 
expected to contribute one. The subjects are not yet 
known. Microscopical exhibitions will also be made in 
this theatre. 
In our article on the exhibition last week, the big 


= Ava, 24, 1888. 
inci . Killi ell as Thomson’s on | through the east transept into the eastern machine 
ively terested meal ens of of gallery. In the southern end of this gallery is a library ; 
comparatively unin parts hing forward | the Eastern T Com Ty mast be ecsdiend and ing-room. ‘The library has been stocked by 
however, that the Rotunda is speci- | Hartleben, Fookseller, of Vienna, and is supposed to con- 
ally distinguished for its extreme minuteness. a is | tain the electrical literature of all nations. this sup- 
filled up by a gorgeous pavilion, interior upholstered by J. | position is a very great mistake *. evident from the fact 
Wiedmann in the richest and most romantic style, in| that the books are contained on four shelves about 5ft. 
interest to visitors, we trust 
ye dentists’ by a Phila- | that the original intention may still be carried out, and 
delphia-London Company ap) in this section, and | that the room may not be left, as it now is, a mere news- 
~ paper reading-room. In the same gallery are situated 
various dark rooms, in which the Commission will experi- 
: ment on the lights, and telephone auditoriums, in which 
rtunity of listening to the 
ar distant parts of the build- 
ing. These and the library occupy nearly the whole of 
what is called the south-west gallery, or annexe, and the 
position is well chosen for these ees because it is 
quite shut off from the rest of the Exhibition; there is no 
traffic through it, and looking down the gallery from its 
end, nothing is to be seen but two rows of very bare and 
uninviting cupboards, so that this corner will probably 
remain a place of quiet 
refuge from the noisy 
| crowds that tramp about 
a the rest of the place. 
MVC 
eee | Fe 
SOUTH with the vertical engine 
| 
starting. 
| 
| 
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dynamo machine by Messrs. Ganz and Co. was referred 
to as 52ft. in diameter. This should have been printed 
52in. radius, or 104in. in diameter. 


THE CHICAGO RAILWAY EXPOSITION. 
No, III. 

Mucu expense is caused and time lost by the constant re- 
packing of piston and valve rod glands on locomotives, and 
though innumerable varieties of packing have been tried 
in this country, none of them appear to have achieved 
unqualified success or to show any marked superiority in 
durability, lessened friction, or decreased wear of piston- 
rod. Metallic i though often here, 
never appear to have a fair trial, which, judging from 
their success and general adoption in the States, is a matter 
of regret, A report, giving | experience of several loco- 
motive superintendents who have used metallic packings, 
was recently communicated to the Association of Master 
Mechanics, and was, as we have previously mentioned, very 
favourable to their use.. The metallic ing shown in our 

‘acki pany, iladelphia, and appears to give 
excellant results. The of is very 
simple and Three rings of Babbit’s 
white metal are p round the rod, and are held against 
a cone by the pressure of steam aided by a spiral spring. 
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bears against a.ring which fits a spherical collar 
on the gland, the result of this prairie om that the 
packing is free to move laterally inside the stuffing-box, 
and that the vibration of the - m-rod cannot cause any 
leakage or uneven wear. driver cannot unduly 
tighten the packing, the ——— of the steam forcing the 
rings into the cone and taking up any wear, while the 
i ing retains the packing in place when the engine 
is running without steam. The wear of the rod is stated 
to be very slight and uniform, while the packing rings 
usually run without renewals between general repairs 
to the engine. The working friction of locomotives 
has also been diminished in the United States by the 
nr of balanced slide valves, which, though exten- 
sively tried in this country have been geverelly aban- 
doned, and are now only to be found on the Great North 
of Scotland, where Mr. Wm. Cowan seems to be able 
to make them answer, chiefly by the addition of an 
air inlet valve to the steam chest, acting when steam is 
shut off, and preventing that suction down the blast pi 
of hot gases and cinders from the smoke-box into t 
cylinders, which sometimes takes place. Many balanced 
valves act very well as long as steam is on, but soon com- 
mence cutting when the regulator is shut. 


@IDE 
TRIPS ING PLAN SHOWING STRIPS 
two f ing, exhibited by Mr. W.}F. Richardson, 
of Troy, N.Y., is extensively used jin the United 


States, and is said to 
grooves are planed in 


AN 


ive satisfactory. results. Four 
e back of the valve, and four 
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CROSS SECTION THROUGH EXHAUST PORT 


are kept against a relie Feat by ight sprigs mM, 


The distance between 
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R. 
never crosses the ridges made by its neighbour, hence | the size holding one pint of oil costing £5 15s. The lubri- 


keeps tight. It will be noticed that the joint between the 
strips, at the corners of the rectangle freed from pressure, 
are in a line with the travel of the valve, and hence are 


MAYS 


LONGITUDINAL , SECTION THROUGH VALVE, CHEST 


always in contact with the ny caused by this joint, and, 
therefore, keep tight. Any leakage is ae to the 
exhaust cavity by means of the passage shown through the 
crown of the valve, 
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The Allen or Trick valve shown in our illustration has 
many obvious advantages, but owing to the internal 
nicely | the bearing surface on the valve face it is apt to 
wear very fast, unless relieved of the pressure on its back. 
However, this valve gives a sharp cut-off and admission, 
and when well made wears as well as an ordi 
valve. Both the Allen and common D-valve, fitted wi 
Mr. Richardson’s are extensively 
used on the Boston and y, Old Colony, Fitchburg, 
and — roads, but have never, we believe, been tried in 


he principle of the displacement lubricator is un- 
doubtedly the best for lubricating the valves and’ pistons 
of locomotives where running with steam on, but its 
simplestapplication—-Ramshottom’s patent—has been found 
to work very unequally, —— feeding with the greater 
part of the lubricant in the first half-hour of its working, 
and letting the engine run without oil during the remainder 
of the trip. Roscoe’s lubricator, which provided a means 
of oe the feed, was a distinct improvement upon 
Ramsbottom’s, but as it afforded no positive indication of 
its working, the rate and regularity of the feed was a 
matter of guesswork. This evil has been found so great 
on marine engines that sight feeds have been exten- 
jr used at sea,a glass tube or window showing dis- 
inctly each drop of oil as it is displaced, and passes on its 
way to the steam pi American engineers seem to ex- 
perience a difficulty little known in England, and sight-feed 
indicators adapted for locomotives were exhibited at Chicago, 
and though all of them were somewhat complicated in 
construction, the advantage of a regular supply of lubri- 
cation is so great, and effects such an economy in 
both wear and tear and quality of lubricant used, 
that it seems to the makers of lubricators worth 
while to incur the disadvantages of a somewhat delicate 
apparatus if it can enable a driver to see at a glance each 
drop of oil supplied to his valves and pistons. Messrs, 
Fairbanks, Morse, and Co., of Chicago, the well-known 
weighi hine makers, exhibited two sight-feed lubri- 
cators, differing in detail. In one—Reid’s patent—the 
oil falls, drop by drop, in a gauge glass, which at starting 
is filled with com air by a miniature hand pump 
attached to the lubri , the object being to equalise 
the steam pressure, so the latter has no tendency 
to blow the oil bodily through the lubricator, a very com- 
mon defect in many lubricators, which are thus emptied in 
a few minutes. In the Thayer lubricator a horizontal 
tube is provided, having a bore of only jin. diameter, 

ingenious mechanism oil and water in alternate 


y an ingenious 
uantities are fed this tube to the steam pi Both 


expensive, 


water 


cator exhibited by A. W. Swift, Elmira, N.Y.,is more com- 


As shown, however, in our illustration—Fig. 12—it feeds ~ 
which 


and 


a glass plate, and it is obvious that every 
densed water falling on the surface of the oil A represents 
of oil 


and the flow of water by the 
filled at the plug F, and a small cock at H permits the 
escape of air while filling. The joints between the main 


‘body of the lubricator and the condensing chamber are 


sweated together, while the plug H and the emptyi 
valve at the bottom of the oil chamber seat upon 
metal, in order to ensure tight joints, As long as the 
lubricator is working, the 
mii oil level A is always visible 
ithrough the glass sight piece, 
'}'and warning is given of the 
proximate exhaustion of the 
oil by the underlying con- 
densed water becoming 


visible, 
Messrs, J. E. Lonergan and 
Co., of Philadelphia, ex- 


hibited some oil cups, which 
were especially adapted for 
locomotives, and differ con- 
siderably in a and 
arrangement from those in 
general use on English rail- 
ways, though somewhat simi- 
lar lubricators are exten- 
sively used in the United 
States and 
re mts an oil cu - 
ally suited for coupling and 
connecting rods. e oil is 
contained in a cylindri 

glass vessel, seated upon cork 
D, which a 
tight joint against the brass 
The feed is given 


screw by whi 


lift, the larger the quanti 
of lubricant fed at 
revolution. The whole lubri- 
— is = tight, and feeds 
0 when engine is 
in ‘scien The feed can 
to a nicety, and instances have been 

one filling; the cup, when ing only oz. 
of oil. e atitnee. of a wick, the ease and ity 
with which the rate of feed can be changed, and the 
readiness with which the driver can ascertain the condition 
of his oil supply, are the obvious advantages of this oil cup 
which, however, may be dropped on the road. 


be 


known where conn 


— 


Several forms of grate were exhibited for 
rior or refuse coal, We illustrate in Fig. 14 one 
devices—the Howe grate, exhibited by esers, Howe and — 
Co,, Scranton, Pi lvania. A set of cast iron grate-bars: 
are used, through holes in which work tee-shaped rockers 
about 15in. long, pivotted as shown. These being coupled 
together, can be worked by a lever, and the clinker 
broken up and the fire cleaned without 
door, e rockers are not all placed in line, but 
a so that their action does not leave the fire in ri 

t s up the whole surface. The coal 

and 


infe- 
these 


newer Western States of America is of 
and contains a large amount of ash 
therefore some arrangement of grate is 
to render the capable of raising steam. 

Some of the locomotives exhibited were fitted 


same rate, whether the engine is running with steam or 
without. 
m | hy.) in the chamber C, falls into a water trap P, 
Ba A KZ escapes through a small orifice L in a bright metal plate 
falling into the oil chamber B beneath, consequently 
displacing a corresponding drop of oil, which passes into 
Le the steam pipe through a small nozzle R, which pro- 
gf | jecting into the centre of the current of steam, ensures a 
mixture with the particles of oil. The drop of 
Y falling on the surface of the oil can be seen through 
N CY CC an 
NY 44 
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grooves 
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r than 
travel of the valve, each strip wears its own path, and ma : 
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patent ash of W. H. G. Newth, of Detroit, Mich., by 
which the content can be emptied 
ing und engine, openings in ‘ 

being ob a lever on the foot- 
plate. The floor of the ash-pan is formed of a series of 
about 8in. wide, turning on pivots, which are 
worked by suitable arms coupled together by a rod, which 
is in turn connected to a hand lever on the foot-plate. 
The contents of the ash-pan fall on the ballast when these 
ivotted plates are turned to a vertical position, and when 
in their normal horizontal position the ashes are retained 
as usual. It may be doubted whether this method of 
construction is perfectly tight, and peas water could not 
be usefully to cool the ashes. advantages, however, 
of being able to empty: the ashpan without going under 


Fic 


the engine are considerable, especially on the narrow- 
gauge, where it is often very imconvenient to crawl 
underneath and painfully haul out, bit by bit, a few 
hundredweights of hot ashes, and as this disagreeable duty 
can genefally only be done over a pit, it is apt to be 
neglected until the ash-pan is warped, and the fire-bars 
burnt or bent by the superabundance of hot ashes. 
Injectors are gradually taking the place of —_ on 
locomotives, and the lifting variety is generally preferred 
to the simpler non-adjustable forms used here, injectors in 
the States soe | generally placed alongside the fire-box 
above the level of the water in the tender tank. One 
advantage of this arrangement is that the feed pipes can 
be kept above the axles and need not be disturbec| when 
the engine is lifted. The National Tube Works of Boston, 
Mass., exhibited a Mack’s lifting injector, which we illus- 
trate in Fig. 15. The parts are easily detached for exami- 
nation or repair, and the injector can be adjusted to work 
well under great variations of pressure and feed. This 
injector was shown at work in the Exposition, and when 


with steam of 80 Ib. pressure successfully fed 
against a boiler pressure of 170 lb., though the quantity 
of water thrown in was not large, and the escape at the 
overflow pipe was continual. The adjusting steam cone 
is pierced with a very small orifice which admits steam to 
the injector directly steam is turned on by slightly moving 
the steam cone which serves also as a stop valve seatin 
on a face properly coned for the purpose. The water is lifted 
by the vacuum thus created, filling the injector,and runnin 
out at the waste opening, when the cone can be opened fu 
and the overflow closed. The injector exhibited, a No. 8, 
was capable of feeding a locomotive boiler at the rate of 
1800 gallons per hour. 

Fine collections of railway lamps of various kinds were 
shown by the Adams and Westlake Company, of Chicago, 
and by Messrs. Post and Co., Cincinnati. Some of the 
engine head lamps shown were arranged to indicate the 
number of the engine, the figures being arranged in a 
vertical row on a glass placed diagonally on the front 
corners, and illuminated by the direct rays of the lamp. 
It is said that the figures being placed one above the other 
can be more readily distinguished on a passing engine. 
Head lamps were also shown fitted with shifting coloured 
glasses at the sides, indicating the nature and destination 
of the train. The lenses of most of the hand and signal 
lamps were of the Fresnel pattern, uncut, and pre- 
senting a great contrast to the polished bullseyes used here, 
while the ordinary shunter’s lamp, which can be held by 
one hand, and made to indicate red, white, or green by a 
simple motion of the thumb, seems unknown in America, 
the general practice being to use red and white engine- 
room lamps, the shunter holding one in each hand and 
keeping the lamp not required behind him. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible tor the opinions of our 
correspondents, ] 


PROPOSED BRIDGE OVER THE THAMES BELOW LONDON BRIDGE, 


Srr,—Many are the and suggesti for communication 
across the Thames below London Bridge submitted to ic 
scrutiny that it is needless to remark at any great length it is 
without doubt a complete necessity to erect a bridge, either a high 
ar low. level, in preference to any tunnel or subway between the 
fiwo banks of the Thames. 

It was the announcement of the London Chamber of Com- 
emencé ‘that ‘they were prepared to exhibit in its council-room an 


or prop or means of crossing the Thames below 
London Bridge that induced me to respond to their invitation. I 
grepared a scheme which I had carefully considered, and arriving 
zat the cenelusion that it would be an immense advantage to erect 
& tow level bridge with a suitable structure in the centre to allow 
hips to pass through, which I have carried out generally in my 
scheme, and whick has the advantage of avoiding any costly demoui- 


the centre 
idi headway from high-water mark, the 


girder arches, spandri 
double i 


cornices, pets, & 
and also a single dotted say 


by hydraulic power to the height of the = 3 the single 
dotted lines w: the central span parts from the structure to 
rise the required height. The hoisting a is to be erected 


resting heir 
pe oe bases of the piers, two piers on each side 16ft. in width, 
each wii 


to be ted, the iron work to be embedded in 
or stone foundations, with hollow iron columns to support it, fixed 
to the piers on each side, the semicircular springing from 
the two outer piers on each side of centre span securely tied 
together. The hoisting of the centre arch is intended to be 
done by hydraulic power, situated on each side of the arch in 
the rooms provided for that purpose, the water tubes being 
embedded in twelve of the columns, thus preventing exposure to 
view, the rooms being over an arch with a waterway 
of 20ft. in the clear, and being 12ft. from high-water mark to the 
crown of the arch. 

In eight of the iron hollow columns nearest the abutments are 


line on each side of the central | future of 
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were included in one specification, and all were described as con- 
neeted parts. For the information of your readers, we may add 
that the testing machine, scale, and gauge which are shown and 


isting | described in the English patents, are the same machines which are 


in use by the United States Government at the Watertown 
Arsenal in Massachusetts. This testing machine is capable of 
testing a load up toa breaking strain of 800,0001b., and can the 
next moment without any adjustment test a specimen with entire 
accuracy whose breaking sirale is not over 1 lb. is machine has 
been in experimental and a operation for seven years with- 
out repairs of any sort, its delicacy is as great as when erected. 
We hope to give English engineers an opportunity in the near 
examining one of these machines in actual operation. 
ALE AND TOWNE MANUFACTURING COMPAN 
Merritt, Secretary. 
Stamford, Connecticut, July 11th. 


A SINGULAR CASE OF BOILER CORROSION, 

“Sr1r,—I had recently the opportunity of examining a 20-horse 
Cornish boiler showing a curious instance of corrosion. The boiler 
had been at work only seven or eight months. Owing to pressure 
of business in that i it had been imperfectly scaled. At 
the end of that time it leaked so badly that. work had to be 
‘ stopped and the boiler examined. It was then found that a 
proportion of the rivet heads of the flue tube inside the boiler had 
actually disapp d—b incorporated with the scale, and 
could hardly hold the plates together. Isend you throug 
sample post one of the metamorphosed rivet heads. The plates 
were in good condition, and with the exception of a slight pitting 
in a spot or two, showed no signs of corrosion. There is no 
peculiar in the water used ; in fact, a twin boiler has been at w 


provided with steel rivetted cranked chains running to the of 
the columns and over pulley wheels and down through the hollow 
semicircular girders to the outer piers, with a weight of five to ten 
tons attached to each chain to act as a counterpoise in lifting the 
apparatus or centre arch, this acting as a part of the power of 
raising and lowering at will, the remainder of the power bei 
hydraulic. Thus, when a ires to pass b 
the central arch at a given signal, either by electricity or manual, 
the valves are opened, the balustrading rises to the height of the 
parapets to prevent ngers coming in contact with the central 
apparatus; more valves are then opened, when the centre arch rises 
to its tive height. Thus prepared, the og taps a clear road 
to pass gh; the time required for raising the apparatus, the 
ship to pass through, and lowering again to its former position, 
would not exceed four minutes. It is practicable to erect a bridge on 
this principle to allow the largest ship in the world to pass through 
by enlarging the radius of the semicircular framing, and removing 
the outer piers of the central nearer the abutments. The 
rincipal advantages of the design are as follows:—Lowness of 
evel, easy gradients for traffic, economy of construction, no costly 
approaches on either side of the river, the low level permitting 
direct access, avoiding costly demolitions of streets or properties, as 
little alterations are required, simplicity of construction for hoisting 
apparatus, occupation of the least possible interference with the 
navigation of the river. It is estimated that the cost of the bridg: 
including approaches, water towers on land, machinery, &c., would 
not exceed £400,000, which is about one-fourth the sum necessary 
for a high-level bridge. J. Pirt Bayry. 
18, Fulham-place, Paddington, 


ENGLISH AND AMERICAN PATENTS. 

Sir,—We notice in the issue of THE ENGINEER dated June 
22nd, a statement with reference to some patents recently taken out 
in this country on the application of Mr. Albert H. Emery, of New 
York, for testing machines, dynamometers, scales, &c. As these 
patents were issued to the Emery Scale Company, which is owned 
and operated by this company, we venture to offer some sugges- 
tions on the point of comparative expense of English and Ameri- 
can patents, as it seems to us the conclusion you draw from our 
case is not altogether accurate. 

In the first place, correctly state the cost of nineteen patents 
in this country at £133 patent fees; but it should be remembered 
that a United States patent gives protection for seventeen years 
from its date, without any subsequent tax whatsoever. 

Assuming for the moment that all the subject-matter of the 
nineteen United States patents could have been covered in one Eng- 
lish application, which for three years would have cost £25, we find 
that, even at the same rate per year, to get protection for seventeen 
years would require an expenditure of about £141. But as matter 
of fact, in order to keep the British patent alive, it would be neces- 
9 hog y a tax of £50 before the expiration of three years, and 
£100 before the expiration of seven years. Having therefore paid 
in all £175, instead of £133 called for in the United States, the 
inventor is protected for only fourteen years, instead of for seven- 
teen years as in the United States. 

All the above is on the supposition that the subject-matter of 
ninéteen patents could have been covered by one British patent. 
As matter of fact, however, all the subject-matter of these nine- 
teen patents has not been covered by British patents, and on consul- 
tation with our solicitors we were advised that to obtain sure pro- 
tection in Great Britain, it would be necessary for us to take out 
six patents, which has been done. Thus,.on the basis assumed by 

ou, to protect the same subject-matter in the United States we 
ve paid £133 patent fees for seventeen years, while in Great 
Britain for three years the cost was £150 patent fees. It would 
seem, therefore, that as to the mere matter of cost the ice in 
ber country is more favourable to inventors than that of Great 
itain. 

On the broader question of practice as to allowing different 
inventions relating to the same sbject-matter to be included in one 
application, there is probably no doubt but what the English prac- 
tice is more favourable to inventors, and on every account more 
desirable than the practice in this country. 

For example, in the patent for the Emery testing machine, 
which machine embraces as necessary components pressure ga 
and a scale, it was necessary in this country to show and claim the 


y | testing machine alone in one application, while separate applications 


were n for the gauge and the scale. This not only increages 
the bat in the case of or in the 
one iring to investigate a patented invention, tends greatly to 
confusion. “This confusion arises because each application of course 
requires a separate specification; and in describing the testing 
machine by itself, the gauge by itself, and the é by itself, a 
great deal of repetition is necessary, which could be a if all 


upwards of twenty years in the identical conditions, and is, not- 


ead 
Palermo, July 28th. RoBERT GILL, 


Smr,— You were enough to insert my re ler 
head in yours of the 27th July, and I now inclose the results of 
experiments made with an old flue boiler and the modern one 
now generally used for comparison, and as both boilers worked 
under the same conditions, this will serve to show the progress made, 
and as these boilers were used in the dockyards for testing pur- 
poses, considerable attention was paid to accuracy. 
Old, flued Boiler, Woolwich Dockyard, May 10th, 1845, 
Lbs. of water evaporated per lb. Cubic feet of water evaporated in 


an hour. 
Calculated at the Calculated at the Calculated at the Calculated at the 


actual tem constant tem- actual tem - constant tem- 
ture perature, ture perature. 
the feed-water. 100 deg. the feed-water. 100 w 
9°02 9°43 47°88 50° 
New Multitubular Boiler, Portsmouth Dockyard, March 18th, 1874. 


7°56 7°90 49°23 51°46 
Length of fire-bars in each boiler, 4ft. Same description of coals 
used in each trial. 


The reason for selecting these two trials is that the coals were 
the same, size of furnaces, steam blown off at atmospheric pressure, 
and performing the same duty ; and it may be asked where is the 
progress made in modern boiler-making, and is it creditable that 
800 deg. to 1000 deg. of heat should escape up the funnel to waste? 
The temperature in the funnel of the old-flue boiler ran about 
350 deg. to 400 deg. It is not my province to point out a remedy 
it will be sufficient for me to point out that an evil exists and will 
ments is given to es, and none to ers. i) 
seems to be studied. W. A. Martin, 

Pocock-street, Blackfriars-road, London, 8.E. 


Sin,—Your correspondent’s expression of astonishment at the 
little real progress made in the performance of marine boilers is 
just, and it is, as he says, a disgrace to this age of engineering skill. 
The many eg he has had of comparing the execution of 
the old flue boilers with the more recent multitubular ‘ype, seems 
to warrant this assertion. It may not be out of P gusess if you will 
permit me, to remark upon the probable cause of some of the dis- 
advantages under which boilers labour; i.¢., their imperfect 
heating surfaces. A common rule is to deduct one-fourth of the 
whole tube surface as inefficient. This may be largely increased ; 
in fact, nearly one-half of the whole tube surface of multitubular 
boilers are useless, due to the presence of a thin film of steam, 
which covers the under side of the tubes, clothing them with a 
non-conducting medium, the heat passing through the 
tubes from coming into contact with the water lying contiguous to 
them, except at those points above the centre line of tube—hori- 
zontally. ‘This may be seen by the effect produced by the rolling 
of a vessel when running with a sea on her beam. A ship under 
full steam may show no sign of priming in her boilers untila 
heavy sea or long swell causes her to roll; immediately the boilers 
begin to prime, and continue to do so for some little time, it then 
ceases, the water showing no signs of ebullition until some change 
takes place in the rolling of the vessel. The deduction is palpable. 
Whilst the vessel is in smooth water the film of steam around the 
bottom surface of the tubes is at rest; the rolling action of the 
ship causes a displacement, and the portion of the tube recently 
inefficient is brought into contact with the water. The tubes 
having become overheated discharge the water away from them in 
— form, destroying its compactness and causing priming. 

continual roll gradually cools the overheated portions 
Until they possess an equal temperature with the other parts, and 
become alternatingly efficient heating surfaces. Then it is ebulli- 
tion ceases, for the continual roll does not permit the lower 
portions to become overheated. This leads us to the further con- 
sideration of the wearing away—in fact, the rapid decay of the 
under sides of tubes.. The passage of soot and ashes is a small 
factor; but the real cause is the continued overheating, which 


destroys tho nature of the metal, decomposition takes place, and 


the tubes are utterly destroyed. 
‘Twelve years ago I suggested the sbove ressoning to Mr. Stewart, 


tions or thenecessity of long approaches on either sides of the river, 
combined with simplicity in its construction. It will be seen from 
the illustration that the bridge is early English in style, with five 
structure, having a of 175ft. eadh inthe clear, with 40ft. 
headway ; length of Salen: 880ft.; width, 74ft. The abutments 
and piers are intended to be erected of granite, with conical- 
shaped starlings, enriched with polished Aberdeen — 
columns, curved caps and moulded bases, &c., with wrought iron 
be nian 
arch. he douvle aotted ne denotes where a D trading rises 
j \ WX; \ 
A, 
J The action is by no means uniform, some of the heads being intact. 
Can it be that a difference of quality between the iron of the rivets 
and that of the plates set up an electrical action? 
Perhaps some of your correspondents, would kindly help 
me to a plausible explanation of the phenomenon, of which ibly 
Fc 15 
| 
{ 
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Blackwall; Mr. Penn, Greenwich ; and to Messrs. Thompson and 


, Newcastle. They all agreed to the conclusions, but did not 
see how they might be remedied. I ested an alteration in the 
form tube, w I e Dr + influence 
upon the evaporative ca) of one i 

ese lead to of the whole 
subject of m it may lead to some 

. ical good. J. By PRoKHAM. 
(Has our dent ever seen what takes place inside a boiler 
when at work? He speaks with such confidence that we assume 


that he has. Our experience, however, with comparatively large 
models of marine boilers with glass ends does 
Mr, Peckham’s statements,—Ep, E.] 


ABSTRACT OF A PAPER ON THE COMPARISON 
OF INDICATOR RIGS.* 
By Ropert GRIMSHAW. 


Corrxrcr instruments may be applied and used in wrong he 
and incorrect results, The steam engine indicator is fre- 
quently so applied and used ; the devices employed to reduce the 
motion of the crosshead often causing great errors in the diagram. 
Among the methods we may consider—(1) Cord attachment from a 

in in the end of the shaft or side of crank, direct to the paper 
a: (2) cord from a swinging lever slotted'to receive a pin in 
the crosshead ; (3) cord from a swinging lever connected with the 
crosshead by a vibrating link; (4)’cord from a swinging lever 
attached to the crosshead, the pivot of this lever vibrating at the 
wad of a swinging link ; (5) the reducing wheel ; (6) Pantograph ; 
In devices 2'and 3, which are the most commonly used, the cord 


stroke of the piston ; and pa longer cards on an indicator at the 


back end than at the end. e shorter the connecting-rod 
and cord, for a given stroke, ped Aged the errors. (2) The slotted 
lever gives absolutely correct its when at mid-stroke, it is per- 


pendicular to the crosshead path, and when (a) the cord its 
motion from a pin which is driven by @ radial slot centred in the 
mW of the lever, and ndi to the cord at mid-stroke, 
b) With long cord attached directly to the lever the results are 
cally correct, provided that the “‘ dip ” of the cord is divided, 

and the cord is led off so that at mid-stroke it makes a right angle 
with the radial line from its attachment to the pivot. (c) With a 
long cord wrapped around a circular arc, centered in the the 
cally correct, no matter how the cord off, 

cally immeasurable error, gives equal 


results are ly 
This theoretical, but 
cord lengths for both halves of the stroke, but the end quarters 


give somewhat lo card lengths than the central quarters, The 
error decreases with the total angles of lever and cord swing. (3) 
, Fig .7. 


widePulley 


Morton or usvat, PenputuM. Link. 


The lever with fixed pivot, and linked to the crosshead, gives quite 
or results when properly applied, al h not so accurate as a 
ble-slotted lever of the same lagi. + mid-stroke it should 
be vertical, and the link sufficiently below the crosshead attach- 
ment to divide the dip. Remarks 6 and ¢ concerning the cord 
attachment to the slotted lever apply to this rig. As in the latter 
rig also, the longer the lever, ah. 5 the cord between lever and guide 
pulley, the more accurate the results, Fig. 1 is reduced from a 
carefully made plotting, full size, of the motion of a rig with 
levers 36in, and 24in. long. The vertical line represents the posi- 
tion of the pendulum at mid-stroke. The dip of the link was 
divided at this position. Four different cord angles gave as many 
varying results. When the angle of cord vibration was divided and 
the guide pulley placed at the point G P on the second horizontal 
line parallel to the crosshead path, the error in a 4in. card was 
y measurable. Circular arcs swept from the upper point G P. 
from the points indicating successive positions of the point of co 
attachment, show that with this position of guide pulley the first 
quarter of the forward piston stroke gives more, and the last 
quarter less, than a quarter of the card length, this being reversed 
on the back stroke. Carrying the ss below the line of 
divided cord vibration, the errors o length are exactly the 
ite of those made with the aa above the line of 
vided cord vibration. Fig. 2 shows in do’ lines the result of 
the guide Sey thet rl little below the line of divided 
tion as the of the arc described by the cord 


Fig.2. 


putti 
cord 


~~ 


\ 

> 
iy 
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anywhere but in the line of centres of the long lever ; thus lesing 
one of the main advan’ of fixed centre levers, the dispensing 
with a guide pulley, point of cord attachment describes a 
mixed curve w is neither regular nor symmetrical, one limb 
being variably convex, and part of the other being decreasingly 
convex and then in ly concave. With the lever plumb at 
mid-stroke, the “‘ dip,” op versed sine of the swing of both levers 
divided at mid-ewehe, and the cord running off parallel to the 
crosshead path, the results, while not so correct as those from the 
other lever rigs, and not accurate enough to set valves by, will do 
to give a general idea of engine performance and an approximation 
as to horse-power. The greater the angular vibration of pendulum, 
link, and cord, and the greater the angle made by the cord with 
the path of the crosshead, pecan d where the cord makes an 
acute angle with the radius between cord attachment and swinging 
centre, the greater the error, tendency to error is so great, 
that some cord angles likely to be chosen by any one not thoroughly 
conversant with the errors of this rig, actually give a negative 
movement to the paper drum, during the first ms of the out- 
stroke ; so that for an engine with a steam valve the admission 
line would appear as compression to initial pressure, and with cut-off 
at ;'; stroke, the diagram would commence with the expansion 
curve, and have two vacuum loops so large as to prove the ag 
to be driven by the main belt, and copein into the boiler. Fig. 3 
is a photo made with sorupalous eave, 


Morton or Lever with VisraTina Pivor. 
with a 36in, pendulum on a 24in, the “dip” or 
versine of the ‘latter being ided by the line, which 


represents position at mid-stroke. The curved trace was made by 
the & pencil in the bole | the 
e revel curve” re’ ina ous paragrap) 
The nine small circles on this curve show the successive positions of 
the cord attachment at equidistant portions of the n stroke, 
With the angle of cord vibration divided, the error on a 4in. card 
measurable, but not serious for rough calculations of horse- 
power, though sufficient to throw the cards out for plotting true 
theoretical expansion curves. The slightest variation from this 
height of guide pulley luces an error so great as to vitiate rn 
with early cut off, even for calculation. Wi 
the guide pulley much above the line of divided card vibration, as 
shown in the diagram, there is produced the 
referred to in the preceding paragraph 
Fig.4. 
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Fatsz Dracram By Lever Swinorne Pivot. 


a forward stroke the cord slacks, and is not — tightened until 
the end of the third eighth of the stroke. The positions of the 
point of cord attachment at successive eighths of the forward stroke 
are shown in Fig. 3; while in Fig. 4 the dotted lines show the 
false card which would be Saupe with 60 1b. absolute initial 
pressure, and cut off at 4 stroke—clearance and compression being 
as shown in the correct theoretical diagram hatched in full lines. 
The numbers 0, 3, 6, &c., on the lower line indicate correctly suc- 
cessive piston positions ; the same numbers on the upper line show- 
where the piston would be represented to be, by the rig shown. 
(5) The reducing wheel gives absolutely correct results when pro- 
ly applied, which is seldom the case. The cord should be led 
rom an offset from the crosshead, so that it will, at all piston posi- 
tions, be absolutely el to the piston-rod. When it makes an 
eagle with the, rod, it gives a shorter card than is due to the stroke, 
but not only t! the for any given fraction of the out-stroke 
is shorter than that for the succeeding one. These errors being 
due to the decreasing angle of the cord as the piston advances, it 
follows that if the indicator is screwed into first one end of the 
cylinder and then the other, the from the crank end will 
not only be shorter than that from 
ani 


e back, but more distorted ; 
d that the further the wheel is from the central line of the 


the fret of of | meeting, corroborating those 


redu wheel wrongly applied. The es made by the tangents 


as are shown by the dotted lines ; the right-hand 
the back end, (6) The pants hh can be mad 
in 


\ 


Farst DiaGRAMs TAKEN BY RepUCING WHEEL. 


if cord is to be used; piano 


stretchable. Braided corn is best, ; 
wire is better, and absolutely prevents the objectionable use of a 


guide pulley 
Since pi this paper, Mr. B. F, Teal has submitted a model 
of a method of reducing the crosshead motion by differential 


pulleys carried on the crosshead, and giving the paper drum posi- 
tive motion on each stroke. 


results at high 
its 
lack 


lever is by far the best rig, from 
eapness, ease of attachment while engine is run- 
spring, direct cord connection, and adaptability to 
od stroke on = indicator. 
ore tract was » the appearance of a lengthy 
mathematical discussion of this question in a well-known 
e meeting at which it was presented, rerders it necessary for the 
writer to add to the abstract a memorandum of the manner in 
which the tests and measurements were made. 
pendulums and links were made, with the ne 
laid down, drilled squarely with a yn 
ces carefully measured, Scribe lines were 
drilled in the same manner to mark successive 
eighths of 24in, piston strokes, With a tested T square, the mid- 
stroke positions of the levers were laid down to drilling 
the centres for piston tion holes, The levers were then accu- 
ay centred, and the point of cord attachment drilled for a 
metal marking point which should not only make a trace of the 


e the positions of that tat each piston position, The dis- 
ces from guide pulleys were transfiurred by stiff trammels, and. 
the card lengths measured to hundredths of an inch as well as 
fa ey recorded. In addition to the graphical test and proofs 

e by the levers themselves, full-sized were made with 
a hard pencil, and these were measured to check the graphical 


In still further corroboration, an indicator was clamped to the 
drawing-board in various positions, and the successive eighths of 
piston stroke recorded on the usual paper card by direct cord 
attachment to the levers. The levers, thus connected to the 
indicator, were shown at the Institute meeting, and cards from the 
‘*swinging-pivot ” lever were taken by the author, and handed out 

portions of the paper which 

referred to that rig. After the meeting, the writer offered the 
indicator to the member who upheld that rig, if he would either 
take a correct card with that rig, or disprove the methods and 
measurements there offered. The author. still owns the indicator. 
The writer’s measurements, cularly those of the swinging- 
ot lever rig, were checked by skilled engineers and dra tamen 
various of the country, and the levers and are on 
deposit at the Franklin Institute, for the convenience of those who 
may wish to test for themselves, The inference is clear: Where 
carefully made measurements by distant and disinterested parties 
give different results from those obtained by calculation, there 

, to offer the following 


its results, the author begs : Given, a = 6; 
then, a*~b%=ab—b?; (a + 6) (a—b)=b (a—b)3 a+b = b; 2=1, 

THE AND Street Institute.—The ent for the 
autumn meeting of the Iron and Steel Institute, to be held on the 


18th, 19th, and 20th of September, at Middlesbrough, are now 
almost completed. An influential local committee has’ been 
formed in that town, under the chairmanship of Mr. Bolckow, 
and has organised a series of excursions and entertainments in 
honour of the Institute. The New Basic Steel Works of the 
North-Eastern Steel Company, and the new and very extensive 
works of Bolekow, Yonge, and Company, at Eston, will be the 
chief places to be visited, and as they are the first works that have 
been established in this country for ing on the manufacture 
of steel by the basic , it is likely that they will be examined 

i by the members. Another interesting excur- 
sion will be made to the South Durham coal district, where a new 
syst3m of man coke, admitting of po | considerable 
economy. in the yield as well as in the collection and utilisation of 
all the | ee pr obtained by the distillation of coal, has nome 

papers 

fund of several 
expenses for enter- 


into the 


thousand pounds has been raised to cover 
taining the members of the Institute. 


Tux AccipENT AT WHEAL Acar Minz,—The 
circumstances of the accident at Wheal Agar Mine a Fig has 
Gren- 


ptain Daniell, who 


Morton wirn Wrona.y APPiixp Want. 


* Read bofore the Franklin Institute, May 18th, 1883, 


engine, attachment to that same azis, 

the greater the pone cards by this always show the 

the Tis. these ax lotted eight 
erse on the are 


tain capstan 

been used for such a strain he would not have allowed it to be used 

for the men. The change of ropes was made during his absence. 

Captain Daniell also he never heard of such a strain 

been put upon the rope. The jury returned a verdict of “ 
death,” adding as a rider. that catches should be fixed 


The results of my inves’ and tests are, that for accurate 


entire motion curve of the & of cord attachment, but would — 


1A7 
earlier equal DOrtions Of the outward StTOKe; tha’ 
are taken such 
ve 
same-rémarks apply~to. the lazy tongs; but in this there a) I 
two special sources of error: lost motion in a dt of Fonts 
and springing of the frame at high speeds, prolonging the card at. 
the two ends, hence making cut-off appear too early and horse- 
power too low. In all cases, the pls should be light and non- 
Fig. 6. 
24 __18 1206 
may be ther (a) attached direc o the lever ; (6) wrapped around lene EAL IP GP. 
@ circular are or sector centred in the as of the pendulum. ‘ 
No. 1 is irrevocably tainted with the angularity of the connecting- 
rod, compounded with that of the cord. It always gives less than 
a quarter the diagram length, for the first quarter of the out- \ Dear Rae : 
viii 
GP. 
A} | G.P. 
ENG ; 
NS 
) 
ane 
fell, the county coroner. e@ evidence o 
; in consequence lure of the whim rope g the night 
1 WE eee | the capstan rope was attached to the cage to draw up the my 
\ 6 The piatan Pentecost stated that the rope was used on the Satur- 
Fi ba est * ®, | day prior to the accident with a weight of 10 tons, and it had been 
| used to lower 20 tons. Mr, Frecheville, the Government 
not provided for in the es Act, but managers and agents of 
Ly mines should know that it was improper that such a Py should be 
used for If the manager knew that the rope was 
strained it his duty to see that it was not used to raise 
augmen toonths ago it was 
ge mae the wires were broken. The faulty part was at once cut 
. yas Go , and new shackles were put in. He was not aware.that a strain of 
wo pi en: e 
Faraz DIAGRAMS TAKEN BY USUAL PENDULUM LIKE. @ 20 tons on the rope on his own responsibility. wor to 
attachment. The correct cards for the plotted amount of clearance do it to get the down to prevent the water -_Cap- 
¢-off and compression are in full lines. (4) The 
centre is probably the most erroneous a 
Fortunately it is not a usnal rig. It does not 
of a circular sector for cord attachment, nor can : 
he cord be attached, as in where the pendulum pivotis stationary, 
the cage to prevent Tope 
S 
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PUMP GEAR, ST. ALBANS WATERWORKS. 


OF FEET 


2 
SCALE 


WATER SUPPLY OF SMALL TOWNS. 
No. IX.—ST. ALBANS WATERWORKS. 


TE original water supply works of the city of St. Albans, | P' 


date back many years. In the excavation of the roads old 
wooden water conduits have been discovered. A well was made 
aud an engine-house with a tank over it erected on leasehold 
ground on Bernards Heath about the year 1836, from which mains 
were laid, and the town—as it then was—received an intermittent 
supply for many years. As the place remained stationary for some 
time after coaching ceased with the introduction of railways, 
this was ample. On the London and North-Western and Great 
Northern Railways introducing their lines the town began to 
revive, and more recently, since the main line of the Midland Rail- 

passed through, bringing it in connection with London in a 
little over half an hour, the town has taken great strides. The 
extensive repairs of the Abbey, and the creation of the town into 
a city with a Bishop, has had a beneficial effect. To meet the 
requirements of the increasing population and in view of the old 
works being leasehold, in 1865 the directors obtained an Act of 


the 
cast iron, above ground, and contains 190,000 


gallons. 

In 1874, Mr. A. F. Phillips, M. Inst. C.E., having become 
engineer of the works, acompound condensing beam engine, with 
three 8in. pumps was put down, and a second reservoir containi 
600,000 gallons constructed. In 1879, owing to the continu 
rapid development of the city and the demands likely to be made 
upon the works from the complete system of se’ to be 
carried out, the company applied for a Provisional. Order 
empowering them to raise additional capi A second well, 
200ft. deep, 7ft. Gin. diameter, with a 12in. boring, continued 
150ft. beyond, with adits 230ft. long, was made, in which has 
been fixed the pumps illustrated this week at 152, with 
the engine for working them. The normal 1 of the water 
from the surface is 160ft., and of course comes entirely from the 
chalk formation; it is of excellent quality, and not so hard as 


some of the chalk waters. A double set of mains have been laid | i 


with spur wheels, the pinjop being 2ft. diameter on engine shaft, 


end, is driven | Ind 


pitch. The pump connecting rods are 12ft. 3in. long guided 
with crossheads 


ith 


and 
wheels in pairs fixed between cast iron girders, 
that the coupling will pass between them to 


arranged 
admit of 


the rods Ren age vl, The pumps are two in number, 


and piston, the pistons being 


ram 
rams l4in., with stroke of 3ft. 6in. The 
fitted 


with three brass Ramsbottom rings each, and, with 


ing 18in. diameter and the 


rams, are of cast iron accurately turned. The pumps, 


the 
barrels, 
thick. 


i The valves are double-beat, of gun-metal, 
spindles being 


wrought iron bushed with gun-metal. 


and glands are of cast iron bushed with gun-metal in. 


the centre 


To main- | j 


tain a constant flow of water the cranks are set at right angles, 


the weight of the rods and the cranks being 


. The ent 
some difficulties owing to the 

being a public road on either side of 

directors after some consideration accep 

Messrs. Oliver and Company, Limited, of Broad Oaks 
Chesterfield, for the work. The foundations were 
the company’s engineer, Mr. A. F. Phillips, under v 
tion the whole of the work has been carried out. 
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RECEIVING AND STORING LOCOMOTIVE COAL 
FOR THE GREAT SOUTHERN AND WESTERN 
RAILWAY, WITH A DESCRIPTION OF A NEW 
FORM OF WAGON,* 


By J. A. F. ASPINALL, Member, Vice-President, 


eee —— be that there are some points 
novelty in details, 


various sh: ports, and to the several methods of 
it into shi fn ‘the + case it is proposed to describe the 
of discharging the coal from ships, yay oa 


coal districts, and any 
sudden stoppage of work in the coal mines affects these railways 
much more rapidly than it does those in England, as the points 
from which coal can be drawn are limited. It therefore becomes 
to provide for these contingencies in proportion to the 
wants of the railwa: For many years the coal used upon the 
northern division of the Great Southern and Western Railway had 
been delivered into a ery at the Ringsend Dock, then carried up 
the canal to a point about one-fourth of a mile from the yard at 
Inchicore, in which it was stored. From the canal boats it was 
loaded into tip wagons, which ran down a tramway to the stacking 
ground, where the wagons were tipped, and then hauled back to the 
canalbyhorses. This was an expensivesystem forreasons weneed not 
enter into here, and the coal was much broken up and damaged b 
repeated handling. The opening of the railway to the North W: 
enabled this system to be improved upon, with the additional 
advantage to the railway company of doing nearly all the work 
upon their own line. e coal is taken out of the ships with 
hydraulic cranes, and then loaded into drop-bottom wagons, which 
are shunted in and out of position by hydraulic power. When a 
train load is made up the ms are taken over the North Wall 
Extension line to Inchicore, and there discharged, by means of 
the drop-bottom doors, into a coal yard 500ft. in length by 62ft. 
in breadth, over which run two high-level ane laced 20ft. from 
centre tocentre. Thecranes and coal buckets will be first described, 
then the details of the wagons, and ay the high-level road. 
The power for working the cranes is suppli a pair of horizontal 
75-horse power engines, which work the other cranes, traversers, 
and capstans in and about the goods warehouse. These engines 
pump the water into the accumulator at a pressure of 700 1b. per 
square inch, These enginesand hydraulic machinery were supplied 
and erected by Sir W. Armstrong and Co., of Mowssdilo-on tyne. 
There are four cranes at present in use, and these are placed upon 
the river wall, as shown upon the diagram, Fig. 1. A tramway is 
laid for them torun upon, so that they can be moved to suit different 
ships. When at work the weight is taken off the wheels and 
thrown on to four strong corner screws, to prevent the possibility 
of moving. The space occupied by each crane measures 12ft. by 
9ft. In the centre of the tramway a trough is constructed, in 
which lie the telescopic pipes which convey the water from the 
hydraulic mains to the cranes. At intervals of 30ft. in this trough 
are placed suitable cocks, attached to both the pressure and return 
hydraulic mains. When any considerable alteration is required in 
e position of a crane, the pipes are disconn from one set 
is but a few feet, the conn pipes bei lescopic, Ww 
of a certain amount of movement without Geesnnecion. The 
pedestal of the crane is formed with “yn iron plates, 
and within it are the turning and lifting cylinders and the 
valve gear. On the top of the pedestal a stand is formed for the 
attendant, who controls all movements of the crane with two 
handles. The jib of each crane has a sweep of 24#ft. radius, and 
is balanced by means of a weight placed at the back, as shown in 
the diagram. The amount of water used at each lift, or it should 
perhaps be said passed through the crane at each lift—for the same 
water is used over and over —* 18'1 gallons for the lifting 
cylinder, and 3°6 gallons for the turning cylinders, Each crane 
will lift 30 cwt., the “Ee is 6f. per second, and the turning 
speed is 7ft. per second. en first working the cranes for unloading 
coal, buckets carrying 10 cwt. each were used, the weight of the 
bucket and load 18cwt. Later, however, these were changed 
to a larger size, carrying 20 cwt., and weighing 10cwt. when empty. 
The weight lifted each time was thus 30 cwt., being just wi' 
the gee d of the cranes. As the same amount of water is used 
in each case, this doubled the work done by the cranes without 
increasing the expense. There is nothing new in the form of the 
coal buckets, which are shown on diagram, Fig. 4; but it may be 
mentioned that for this class of work the cylindrical form seems to be 
the best, as they are subjected to such rough usage, and the absence 
of corners prevents their catching in the hatchways. It is also 
of im to have no projections of any sort that can be 
avoided on the outside of the bucket, as these are sure to be 
sheared off or damaged. It is found convenient to allow the 
tipping catches to fall into a recess in the rim of the bucket, and 
thus take nearly all strain off the hinge pins. In practice it is 


crane es one li minutes, 
lows for s in placing wagons, e bucke' 
getting them into position in the hold. en thres henaeng Hw 


is the usual number, can work at one ship, using the e coal 
buckets, one ton per minute is di > ere is no ty 
in getting out 60 tons per hour under these conditions, 


Particulars of Coal Tonnage Discharged by Great Southern and 
Western Railway Hydraulic Cranes at North Wall Quay. 
| Hours worked by A 
1883, | Name of ship. 
Jan. 20..| Maggie Warington. | 1086 17| 15/15/15 | 64 |17°0| 4 
Feb. 5 Do. 1093 | 15/15) 15) 60 | 182] 4 
 21..| Levant 775 | 104) 103) — | 30} | 25-4] 8 
©26..) Do. --| 873) 41 | 21-2] 8 
Mar. Do. 650 | 12 83 | 3 
» 6.) Bo 922 | 15 14; 14|—)| 48 | 38 
» Do. ee | 14 89 | 23°0| 3 
April 6. Do. os 50 | 184] 38 
Total .. ..| 7212; —|—|—| — | 3605 
Mean of tons 


arsed lore any number of 
iron were cted, the designs of wooden bottom 
wagons in use on other railways were carefully looked into, and it 


* Read before the Institution of Civil Engineers of Ireland, 


5 pO: yg: | In bringing the subject of the following paper before this Institu- 
Peta aK ion. the author cannot help feeling that it is one which will oni 
/ 
d = larger quantities o é sul of many papers before 
/ =e \ = the London Institution. It will be found, however, that these 
\ chiefly relate to the of coal from the pits to the 
use. The Hoglish railways have the advantage of being within 
a = = == comparatively easy communication with the coal districts, and, 
— ————————E—— > = eas though very Bo consumers of coal can, in case of a strike, turn, 
= | without much difficulty, from one district to another for their 
i | | | supply, they do not, therefore, require to keep a very large stock 
‘il z= | of coal on hand in one place in proportion to their consumption. 
z 7 = | With Irish railways, however, it is somewhat different. The 
== i} \ 4 
= | | = 
| =a a asa 
ump rods are made of 4in. wrought tube in convenient lengths, 
coupled by wrought iron flanged couplings screwed = to _ 
Vi 
| 
| pistons are 
Incorporation and purchased a piece of ground at Snatchcups Yip , <P 
End, which, though somewhat inconvenient, was the only land yy Ly GH 
then obtainable, and erected new works with a 25-horse power yf | GH 
high-pressure horizontal engine working a pair of 8in. pumps, the / Wf, ; ¢) 
water being raised from a deep well sunk in the chalk 190ft., and Wy Uy 
continued with borings. The greater part of St. Albans stand- Wy Gj 
ing on the high Wy 
constructed of y 
Wy 
Ly, Wj 
PLAN 
area of the rams, the pumps delivering more 
than on the up stroke. The rising main 
Each pump is provided with a separate su 
the delivery, so that by disconnecting the 
one pump can be worked independently of th j 
may be desirable todo so. There are 
through the district, affording both a constant and intermittent | each pump, and a large one common to 
supply, the old customers being changed to the former on making | valves. The pumps deliver into the reserv 
the necessary alterations in their fittings. The engine is 
compound, cylinders being placed tandem, and fitted with a surface 
condenser. The high-pressure cylinder is 16in. diameter and the 
low-pressure 28in. diameter, stroke 32in.; both cylinders are 
steam jacketted, the jackets being cast on. The high-pressure 
cylinder is fitted vy * an expansion valve adjustable while the 
engine is running. The crank shaft is 9in. diameter, of best scrap hose F i F ‘ally 
iron, and the fly wheel 16ft. Gin. diameter, weighing three and tor 
a-half tons. The air pump is worked with a crank connected ——————— rapidly. Two classes of wagon have been made—one entirely of 
to the crosshead. The condenser is 8ft. long by 2ft. 6in. ‘ inieneniie iron, to be used exclusively for in: and the other of 
through the tubes, the steam outside. The pump shaft, which is | to she Lord Warden, vice Brown ; Alfred Palmer, engineer, to the 
” jus, additional, for service in the Prince Albert, vice Baker ; and ——— See 
Wm. Barnett, assistant engineer, to the Jumna, vice Fidder. 
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PLANT FOR RECEIVING AND STORING LOCOMOTIVE COAL - 
3 (For description see page 148.) 


SQALE OF. FEET 


Ko} 
9 
| 1 

TOTAL LENCTH 500 FEE’ -|----—- > 


1 


WEIGHT QF BUCKET 10 
LOAD 20 CWT 


PLAN SHOWING ARRANGEMENT 
OF BUFFER WITH TOP CUSSE 
PLATE REMOVED 


SSS THE DOORS 2.7 LAH WK 


was thought that the one used by the North-Eastern Railway | made in this paper when designing the truck shown in 2. He in unfastening the doors, the coal, and shutting 
would be found to be well considering the | a with an iron body and wooden whereas amounted to four minutes with two men. The 
= a quantities of coal with which this company has to this is wholly of iron. One iron truck, Fig, 2, and what may be | weight of truck alone was 6 tons 8 cwt.. The of 
This wagon is shown on Fig. 3, but was not found satisf: called a North-Eastern truck, Fig. 3, were first of all built to test | the iron fram, Wie. 2, enabled two large doors to be put in the 
wagon was wanted which would carry ten tons, that “ain their oe merits. Both carried ten tons, and both were con- | centre, of such @ size that few lumps of coal would not pass 
charge itself rapidly without a man having to get inside it, that | structed in hopper form, so as to empty themselves without a man | through. A large proportion of the below the fram 
d have doors through which the Sane lumps of coal would entering ‘ent Sy chou b nae Geue eee the door were hewould | the truck was thus made shorter, occu siding room, 
pass, that these doors should be readil begs by one man, andas | run a risk of being shot out with the coals, , with very ttle chance | enabling a shorter wheel-base to be —a matter of considerable 
i and that when closed they should be efficiently yet | of saving himself. The timber under framing of the wooden wagon | importance consi some of the sharp curves round which these 
ears Hea ay so as to prevent the possibility of their opening in | prev ee an being used. There are two doors at each trucks had to pass. e time occupied in unloading was about one 
An able Ie Wood on m subject of drop-bottom wagons was Tide which fall open easily peg ba the str oe has been Nee out | minute with two men, including unfastening and closing the doors. 
ne tle Pe Char before the Cleveland Institution of | and the catch pulled back. by | The ten tons of coal ran out in from ten to fifteen seconds. 
in April, 187 ” He therein ted out the 1ft. llin. If small coal only any it wilron ot enough, eight of the truck itself was five tons. The advantages 
of the forms of hopper wagons, also les steam | iron wn 


ich he to over these | coal jambed in th ed same pattern, 
difficulties. Advantage was taken of the ove the most 
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port, and the results of each trial are given in tabulated form as 


wn {| 


Round.| Projectile. Result. 


8 


It may be added that d the various trials the pressures in 
ton 12} to 17 tons, according to 


of | at a wrought iron 18in. plate, and give in section ptm 


tion of the target, the path taken by 
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most remarkable result of these experiments is that the 
of ignition of the gaseous mixture is little affected 
admixture of strange gases. The greatest variation occurs 


i 


@ gaseous mixture is by the 
explosion. In the case of mixtures of methane and air 
is method of investigation cannot be used because the volume 
of the gas is not altered, and no such considerable 


P 
to it. The results of this experiment vary iderably een 
600 and 750deg. In any case the age of ignition in this 
instance li ly about 640 deg. This 
result shows that the assumption that the gas exploding in 
mines explodes at 1000dey. cannot. be maintained. It 
already been shown by Davy that it is not possible to explode 
the mixture with a white-hot rod, and he held that flame was 
absolutely necessary to accomplish it. The authors find that 
the mixture always explodes at about 800 deg. in a pyrometer 
after the lapse of some time, while hydrogen and oxygen always 
go atonce. In Davy’s experiment the heat of the rod caused a 
circulation of the gases which*hindered the continuous action of 
the high temperature on the gaseous mixture. If in place of the 
iron rod an inverted iron crucible be employed, ignition always 
takes place, even when the iron is only red hot, because the 
remains sufficiently long in contact with the hot metal in 
hollow of the vessel. The authors point out the application of 
this fact to certain mining questions, 


TARGET USED IN SIR J. WHITWORTH’S 20-TON GUN TRIALS. 


of the ends of the curved latches mentioned above. When it is 
desired to one of the doors, the round shaft is 80 as 
to lift the latches, and the door at once swings the 


rivets inside are made with as small heads as possible, to prevent 
their catching the coal. To close it the workman places his foot on 
the edge of the door, and swings it back to its place, when the 
eir slots and retain it. The oma angle through 
which the doors @ very 
matter. Above each of these curved latches a hinged 
will be noticed. This has a projecting tongue upon it which fits 
into the slot in which the curved works, en 0 the 
doors the first operation is to knock these catches out. is is 
used as a locking arrangement to prevent the possibility of the 
doors opening in transit. The three chief points about the wagon 
described are—rapidity of ing, quick discharge of its load, and 
rapidity of closing. e ogame 0. 5 shows the overhead road 
upon which these wagons run in order to discharge the coal. It 
bearing the rails are bolted. e general idea of the arrangement 
is to get as much clear as possible for coal, and to have the 
uprig ts so placed as not to interfere in any way with the delivery 
coal when being used. The yard is paved with wood, upon 
which the small skips for coaling the es run freely, A steam 


el wi e ine 
stands which is being coal ‘ 


TEST TRIALS WITH A NEW WHITWORTH 

20-TON GUN. 

IN our correspondent’s “ Notes from Lancashire” last week, 
reference was made to a series of trials which have been made 
with a new 20-ton gun, built by Sir Joseph Whitworth and Co., 
of Manchester, for the Brazilian Government, and he now 
sends us further details, which, with the accompanying illus- 
tration, furnish a more complete description. The gun, which 
is one of a number ordered by the above Government, is intended 
for the Brazilian man-of-war Richvelo ; it is made of Whit- 
worth’s fluid pressed steel, and consists os an inner. tube sur- 


iameter of 9°05in. and 29 calibres in length, rifled on Sir Joseph 
Whitworth’s well-known system. This system of rifling is 


tooling. e he form of projectile, it ma; added, 
does not depend the gas check Mody 


danger of its stripping as is sometimes the case with projectiles 
that have to depend for their rotation solely upon the gas check. 
It is also well known that a gas check does not in all cases 
entirely prevent the escape of gas past the projectile, and when 
this is the case erosion must inevitably commence, which ulti- 


when the shot or shell is re- 


sary. The gun was fired ata distance of about 90ft, from the 
face of the target, and the velocity, judged by the result 
obtained by the previous shot fired under practically the same 
conditions, would be about 1900ft. per second. The shell—9in. 
diameter, and manufactured of Whitworth steel—made a clean 

etration through the and in its further burst 
into two pieces the} steel , passed through the com- 


l}in. plate and oak planks bolted on with T-iron, 
e 


into fragments the cast iron bed-plate supporting the back- 
ing, and finally buried itself in the sand at a distance of 17ft. 6in. 
from the face of the plate. The shell when dug out was found 
to have sustained comparatively little injury, that it had 
been somewhat shortened at the extremity and a it twist had 
been given to the pointed end. 


RESEARCHES ON THE IGNITION OF MIXTURES 
OF EXPLOSIVE GASES. 
MALLARD AND LE CHATELIER chose for the investigation of 
Sar hydrogen and air, and of carbonic oxide 
and air. 


then allowed to enter, when one soon becomes convinced whether 
or no at the temperature an explosion took place. This is 
known, first, by the noise; and, secondly, by a change of 
volume, which most gaseous mixtures undergo during explosion. 
Here it is assumed that the temperature of the furnace remains 
constant for a certain time, which, indeed, is hard to arrive at. 
We must therefore make two determinations of temperature— 
one before the experiment, the other after—and take the mean of 
them. The results can only be regarded as sufficiently exact 
when the two temperatures, thus determined, are not exceedingly 
far apart. With each gaseous mixture a number of series of 
experiments were made at tem res which were as little 
removed from each other as possible. One must lie above the 
pay 5 ams ignition, the other below it. The results obtained 
in manner were very accordant, as the following numbers 
obtained for the explosion of mixtures of hydrogen and oxygen 
will show :—First series, 540 to 555 deg.; second series, 552 to 
577 deg.; third series, 550 to 560 deg.; fourth series, 557 to 
562 deg.; fifth series, 539 to 552 deg.; sixth series, 552 to 
557 deg.; seventh series, 552 to 559 deg. The temperature of 
ignition, therefore, of this mixture lay at 552deg. In other 
experiments the authors have gone much further, and the work 
was much increased. The following determinations were made -— 


Hydrogen. 
(1) Hydrogen and oxygen. (0°15 O, 0°85 +» 560 to 570 deg. 
22 0-70 H ee 55! ” 
” ” ee ” 
Hydrogen and air (0°70 air, 0°30 H) 552 ,, 553 ,, 
(0°80 air, 0°70 H) 580 5, 570 5, 


H ” ” 
carbone +, (0°15 0, 0°35 H, 0°50 CO) .. 562 ,, 592 ,, 


rogen, oxygen, and 
«+» (0.21 0, 0°49 H, 0°80 CO) .. 
Carbonic oxide. 


oxygen .. .. .. (0°300,0°70 CO 
Carbonic oxide and : d 
0°80 CO) 


(0X6 O, 0°35 CO, 0%5000,) .. 


(05 air, 0°15 0, 0°50 Og) .. 
Methane. 


” 


560 596 
630 ,, 650 

645 ,, 650 

(9700, 650 ,, 680 4, 
Carbonte oxide and ar {070 air GO) 650% 
605 ,, 716 
125 

600 ,, 650 

640 660 


THE STRIKE IN THE Fite TRaDE.—Another effort has been 
made, unfortunately without success, to terminate the strike in 
the file trade. The committee of the File Manufacturers’ 
tion have had another meeting with a deputation from the File 
Grinders’ Society, the result of which was the offer of the men 
to accept 5 per cent. reduction, instead of 10 per cent. As the file 
cutters have accepted 10 per cent., the committee of the masters 
refuse to submit this offer to the general body, and thus the dis- 
pute remains unsettled. It has led to the employers turning their 
attention to the adaptation of machinery to file-cutting and file- 
grinding, and at this moment the manufacturers who use 
machinery are helping others by grinding their files for them. 
CHESTERFIELD AND DERBYSHIRE INSTITUTE OF MINING, CIVIL, 
AND MECHANICAL ENGINEERS.-—This Institute will meet at Notting- 
ham on the 11th and 12th September next. Excursions wil] be 
made to the Woollaton and Clifton collieries and Sir J. Oldknow’s 
lace factories. The following papers will be discussed :—Mr. T. G. 
Lees’ paper on “A Self-acting Arrangement for Unloading and 
Loading Colliery Cages—Fisher’s Patent.” Mr. Robert Wilson’s 
r on “The Koepe System of ‘Winding at the Bestwood 
ieries.” Mr. Sydney F. Walker’s el on “The Electric 
Light and Transmission of Power by Electricity: (4) Electric 
Lamps; (b) Dynamo-electric Machines ; (c) Accumulators.” The 
following paper will be read or taken as read, ‘‘ On a System of 
Endless Rope Haulage in use at Clifton Colliery, Nottingham, 
with Remarks on various Clutch Gears in use, a Description 
of a New Frictional Clutch for Hauling Engines and other 
Machinery,” by Mr. Henry Fisher. 


THE PATENTS BILt.—The Patents Bill has passed the Lords and 
has been sent back to the Commons with a number of amendments, 
mostly,however, of purely formal character. On Wednesday night 
in the Commons it encountered the polite attentions of certain Irish 
members, in consequence of which the debate was not finished by 
a quarter to six, and so stood adjourned. It will not ben 
to particularise the amendments, but we may mention that the 
Lords have struck out the clause which required every patent to be 
enrolled in some obscure offices in the Channel Islands and in the 
Isle of Man before it could have force in those vast and important 
territories of her Majesty’s dominions.. But, on the other hand, 
there are a number of minute provisions as to infringements in 
those'islets which can be of no earthly use, except to minister to 
the vanity of the House of my and to the yporeening body, what- 
ever its name may be, of the Channel Islands. Some of the errors 
and inconsistencies which we pointed out a fortnight ago have been 
removed, and generally the Bill presents a more workmanlike 
appearance. 

THE CLOSING oF COLLIERIES IN YORKSHIRE. — Notwithstand- 
ing the fact that the number of collieries which have been aban- 
doned in Yorkshire during the last eight years amount to 137, 
there has been a great increase in the quantity of coal rai 
during the past ten years, -According to Mr. Wardell’s report, the 
= of mineral has advanced from 144 millions of tons to 

9 millions of tons, and that the number of persons employed has 
increased by more than 10,000. The output of coal in 1882 was 
18,525,406 tons, being an increase of 238, The number of 
mines in 1882 was 452. In order to show the extraordinary 
fluctuation of the trade, it may be stated that in the year 1873 the 
inspector received notice of 30 collieries which had been opened 
out, whilst notices were served on Mr. Wardell in the same year 
of 97 pits which were about to be commenced. So that up to 
May. 4, over 100 new collieries had been projected. The decay 

inspector’s reports. In 1874 4 collieries were al oned ; 
but in 1875 15 were closed. This was followed more bei 
abandoned. In 1876 22 were closed, 30 in 1877, 20 
1879, 13 in 1880, 18 in 1881, and 14 in 1882, In the last report 


the return, there were 15 collieries in 1882 in the course of i 3 
meme. The South Kirkly heageon’ which is in the Pontefract 
She ember, is now opened out, coal bei 
reached and won in both shafts. The colliery, which will 
amongst the largest in the South Yorkshire -field, will 
aL. necessary, something like 1200 to 
per day, 


150 | 
carried — 
with great rapidity, and being thus ready to setum 
j at once for another load. This saving of time reduces the 
' number of required to a minimum. The = 
construction of wages chown in the diagram, Fig. 2. The 
iron Sin. by 4in. by din., securely 
ti together at the corners. The end transoms, which take 
the draw gear, are formed with two channel irons, back to back. 1 
The sides being continued beyond the transoms enable a triangular 2 
plate to be rivetted both above and below, not only making a stiff ” ; 
connection between the two main portions of the frame, but also 8 M3 takes place that it can be o outside the pyrometer. The 
' forming a t, in which a volute spring is placed. authors therefore endeavoured to determine the ignition point in 
- 4 ” this instance by passing the mixed gases through a porcelain tube 
tog 5 ” 
6 ” 
iron, 
rive’ 7 ” 
two Common shell, 10 deg. elevati 
sides of the wagon are made vertical for 2ft. 5in., wh 8 of 300 1b, empty. range 7876 yards.” 
inclined inwards and downwards, forming an angle of 9 of Solid shot, 0 deg. 
the vertical. They are carried down to a point whic 400 Ib. 
opening of 5ft. 6in. by 2ft. 6in., which the two doors, forming & Stesl shell ree isin, uma 
continuation of the sides, are constructed to cover. The sectional 10 403 Ib. empty iron plate and back- 
end view shows the oa form of the ——. A sight "| ing. 
hole, lin. diameter, is put in each corner, to enable the man tosee| 
if any lump of coal has stuck, and should it have done so, he can | 
; putin a bar at the same hole and start the coal without climbing 
_ on the wagon. At the — the ends of wagon 
curved latches A are hi , and these are so e as to wor - - 
through slots in the ae A round iron shaft B, capable of the series of trials—round No. 10—when the shell was fired 
being turned by means of a small hand-bar, is fixed on each side 
the wagon. ‘To the ends of each shaft aro attached two sh = —— 
levers C; to these again are fixed two links D, which take hold | nw it was found. Very little additional description is neces- 
| 
| | 
| 
| | 
| 
i | (1) Temperature of ignition.—To measure this point, they 
f employed a porcelain pyrometer, which was heated in a Perrot 
; furnace; it was employed alternately as a thermometer and as 
{ | a chamber of explosion. With a three-way tap of glass, com- 
; Se ae ee | munication could be opened with 4n air pump on the one hand, 
i | and on the other with tubes leading to the air or with the gases 
_ to be experimented on. In order to measure the temperature of 
; the pyrometer it is first pumped empty of air and then filled 
| with air, and its volume is measured. From this it is easy to 
tj calculate the temperature. After this has happened, the instru- 
h | ment is again to be pumped empty, and the gaseous mixture is 
| | 
is known as the French system, with a special arrangement | 
| applied by the manufacturers for opening and: closing. The | 
i weight of the gun is 20 tons, and it has a bore with a maximum | 
; over other forms because that with the introductio: i 
| 
} 
| 
} mately will tend to destroy the fine lines of any polygroove 
! eystem of rifling. The special advantages claimed forthe hexagonal | 
fi bore, it may be stated, are that with its well-rounded corners it is | 
i stronger in form and much less liable to fracture and damage, or | 
to deterioration from corrosion when neglected, and that with its | 
positive rotation a quicker pitch of rifling may be employed, | 
} whilst it Here @ longer projectile to be used or fi which is 
a point of considerable 
+ omit or were a oned in the Barnsley district, 2 in the 
tar Halifax district, 1 in the Rotherham district, 18 in Leeds district, 
q ame fe age ty which might arise with the hexagonal 6 in Huddersfield, 3 in Sheffield district, 2 in Bradford district, 3 
i orm of projectile is overcome by the use of guides, and as all | in Wakefield, 2 in Dewsbury, and 1 in Mirfield district. Many of 
4 breech-loading guns have now enlarged powder chambers, a guide | the pits closed or abandoned were only small, so that the output 
; to carry the projectile through the — is necessary. If, | was not materially affected. Indeed, “§ the present time scarcely 
; therefore, the guide is made of the right form, the hexagonal | 
; projectile can be loaded as easily as one of cylindrical shape. It | 
; is not necessary to refer at any greater length to the special | | 
construction of the gun, and passing on to the results obtained | 
| as shown by the series of trials it has undergone, they may be | 
said to have been of a highly satisfactory character — 
i The trials have been carried out at Blackley, near Sir Joseph | 
: Whitworth and Co.’s works, and on the Birkdale Sands at South 
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RAILWAY MATTERS. NOTES AND MEMORANDA. 


MISCELLANEA. 
AMERICAN definition of a steam hammer; An earthquake on 
ts. 


A New tramway route, giving direct communication between| Mr. T. 8S. Humprmas, of University College, has 
North-east, Wasdeworth, and the Borough, has been opened | metkod. described by Mr. 
naon ways 8 im. a 
miles, and the He found | report on the utilisation of the Rhone for lighting the whole 


of the city of Geneva has been drawn up, and it is expected that 
the city will be so lighted. 

In Newcastle and Gateshead the proposal to construct another 

igh-level over the Tyne, at a cost of from £150,000 to 
,000, is well supported. 

In the manufacture of fans in Japan about 100,000 persons are said 
to be engaged out of a population of 1,500,000 in the three fan 
districts of Osaka, Kiota, and Nagoya. 

Te Science and Art Department, in concert with the F 
Office, have appointed the Astronomer-Royal and Colonel A. 
Clarke, C.B. RE, F.R.S., to represent ‘this country in the coming 
International Geodetic Conference, and they have consented to act. 


Tue damage caused at Roosbeck-in-Cleveland through great 
subsidence of land has increased to an alarming extent. Families 
have had to remain in the streets all night, and some —— 
clear out of their houses during the nigt 


THE report of the directors of the North London Railway gives 
the total cost of the locomotive power as £41,094; that of main- 
tenance of way, works and sta as £15,358; and the train- 
mileage of the company’s engines, 981,147. 

CoLoNEL YOLLAND has reported to the Board of Trade concern- 
ine the W entero Railway at 

, on July 4 een passenger trains, 
when about twenty-eight persons were injured, and pom It is 
fortunate that the ision was not attended with more serious 
results. Neither of the trains was fitted with continuous brakes, 
Had either been, the collision’ might have been avoided.” 

Durine the past seasion there have been applications for 
provisional orders for the construction of 137 miles of tramways, 
ata cost of £834,584. Twenty-two of these were sanctioned 
Parliament. There were also seven applications for provisional 
orders for gas, seven in respect of water, and two for water and 
gas combined. All sixteen were granted by the Board of Trade, 


e ent: He encloses by es 0 a ‘5 me 
Rta long and with an interior d posites of 4 centimetres 
is apparatus, being filled with distilled 'vater and 
placed horizontally, on looking through it at a black ground in the 
sunlight it appears of a deep intense blue. If, on the contrary, 
gas light is employed, a green colour is perceived, 

THE Jekaterinoslav Nedelja announces the discovery lately, in 


too high; instead of 4 to 7 per cent., as stated therein, he has 


ead b Thy in the te with sperm oi, less by the subsidence. 

, or £35 for each app —not a very consi item | he says, is the e ever found for heavy pressures, and he has iets tens ted Mr. E. Pri 
of the expenditure y included under the head of “ parlia- | made experiments all the way from very light up to fifteen Tux Corporation of Tiverton have instruc : tchard, 
mentary expenses” in half-yearly reports. Pee | hnundred pounds per inch of surface. The crank eh of beam | C-E:, to report upon the competition schemes sent in for the dis- 


posal of the river Lawman . The schemes, seven in 
number, are somewhat similar in design; and intermittent filtra- 
tion be @ small area of land in conjunction with deposition 
tanks is the method of purification proposed. 


AN interesting sale of iron took place in Sheffield on Tuesday. 
The Butterley Iron Company is relinguishing the retail iron le 
in Sheffield,and has recently been offering its stock at somewhat 
tempting prices. 112 tons, chiefly in bar, sheet, and angle 
remained, and this was offered to public competition. It consisted 
of 62° tons of Butterley iron, and 50 tons of the Butterley Iron 
Company’s Silverdale iron marked ‘B.0.S.” The entire lot was 
sold at prices averaging about £4 per ton. 


Tue foundations of the south-eastern of Peterborough 
Cathedral, which supported the now demolished Lantern Tower of 
Peterborough Cathedral, the work in connection with which we 
illustrated. and described in our impression for the 6th April last 
have been unearthed and found ina crumbling state many inched 
below the original level. -The condition of the foundations has 
thus proved them to be built in the manner so characteristic of the 
14th century Norman work when not near stone quarries. 


A survey of France is, according to the foreign press, now 
being organised by the Minister of Public Works in that country, 
The object in view is not only to obtain an exact delineation ot 
the levels, &c., but also to collect information of practical value 
in the construction of railways, canals, and roads. The actual 
execution of the work is estimated to cost £760,000 ; a further sum 
of £120,000 being reserved for the production of a topographical 
map of France on the scale of 1 to 50,000. The former portion 
of the ana will be entrusted to State engineers, and the 
latter to military officials, A geological chart of France is also 
said to be approaching completion, and will be of value as 
indicating the exact position of coal deposits in France. 


Tux Sanitary Institute of Great Britain holds its autuma con- 
gress at Glasgow, from 25th to the 29th Se tember. A reception 
room will be cpened at the St. Andrew’s , Granville-street, 
on Monday, September 24th, at 1 p.m., and on the ns Ore 
obtained previous to the meeting, on application to the secretary 
the Institute, or to the honorary local secretaries, 11, Bothwell- 
than half of the coal supply. Styria contelbutell 1,640,154 tons of street, Glasgow. The lectures to the congress, the sectional meet- 
lignite, and Silesia, 1, 49,598 tons of coal. The extraction of Helis Gnd the general Corporation 
lignite employed 29,083 miners, working in 352 pits, while that of Galleries, Sauchiehall-street. The Exhibition will be held in the 


coal employed 37 113 hands in 365 collieries, ‘The production of : Great Western- open 
iron ore was 618,963 tons, of the value of 4,470,505f., which was on ry arta ga Western-road, and will remain 


‘k f :—Styri ; Corinthia, 1; i 
worked ge Hallows -Btyria, 420,974 ; Corinthia, Commopore Simpson and a number of naval officers from the 


70,206 ; Moravia, 11,401; other provinces, 28,341. There are 24 / i 7 
iron mines, though only 77 actu ly at work, giving employment to | United States—forming the members of a newly-appointed Board 
to inquire into the condition of armour plate and ordnance maanu- 


4510 workmen. Throughout the empire there are 175 blast fur- 1 3 ) a 
facture, with a view to the construction of new war ships for 


naces for iron smelting, out of this number only 79 were in activi ; ul 
during 1881, the yield of iron being 379,639 tons, of which 337,84 America—are now on a visit to Europe. They were at the Atlas 
were refined pig. Each furnace, on an average, was in blast for | and Cyclops Works last Friday and Saturday and witnessed the 
forty-three weeks during the year, and the number of hands em- uction of compound (steel-faced) plates on the ‘‘ Ellis” and 
Tur following method of estimating dextrin and other | 
constituents in malt extract, has been suggested oy Carl Jungk; it North, will afterwards return be 
was intended for testing the quality of the different medicinal = then Mendes Germany to 
extrapte of malt, but Guardion it is equally of Schneider’s all-steel plates, and 
applicable to the brewer’s requiremnents. Weigh from two to five ft Kesen—the production of Herr Krupp’s heavy guns. On the 


Devil’s Dyke, passing immediately to the east of leto’ grains of extract of malt, or, in the case of wort, ager pa | result of their visits will depend the kind of armour to be adopted, 
’ gleton | quantity containing about two grains of solid extract ; mix with as well as the ordnance to TP cnnted on the new ships Secretary 


Church, some distance south of which it branches off to Shoreham i i i 

on the east, crossing the existing railway to Portsmouth at Hove, Ohandler intends to add to the United States fleet, 

os by a tunnel to Marlborough-place, close to the Royal | 1 deg, C., until it ceases to. lowe weight. Transfer the mixture Messrs. TASKER, SONS, AND Co., telephone engineers, Sheffield, 
Pavilion, Brighton. After consideration the committee generally | into » small glass percolator, supported by a wire stand of such | have just completed telephonic communications for her Majerty at 
approved of the scheme, deferring a definite conclusion until an | si74 that the entire apparatus may be weighed on an analytical Balmoral. ‘The wires radiate from the Castle at Balmoral to the ~ 
yo hg ag been afforded of more closely considering the | balance, Dry aroustty in an air-bath and weigh, Now percolate | Albert Memorial Hall at Bailater, to Abergeldie—the residence of 
fic heir report was adopted at a meeting of the Commis- | with strong ether, evaporate the percolate, and dry the residue; the Prince of Wales—and to the house of Dr. Profeit, her Majesty’s 

— its weight indicates the resin of hops, The apparatus is also dried | Commissioner, at Craig Gowan. Ballater is the nearest telegraph 

THE New York Journal of Commerce gives the following statis- | in the air-bath and weighed ; the loss in weight shows likewise the | station to Balmoral, and messages for Windsor, Osborne, and other 
tical information relating to the railway companies of the States: | resin of hops. Then percolate with a mixture of two volumes of | places will be pe are to the Albert Memorial Hall, and thence 
—The Union Pacific Railway Company is the largest company in anded to the Ballater Post-office for transmission by telegraph ; 
America, It has 4269 miles of rails; capital, £18,000,000. ‘The 
Pennsylvania operates 1173 miles; capital, £17,000,000, New 
York Central, 993 miles; £18,000,000 tal. Wabash, 3348 
miles; £10,000,000 capital. Missouri Pacific controls 5533 miles ; 
— £6,000,000. misville and Nashville, 2028 miles; capital, 
£5,000,000._ Lake Shore, 1277 miles; capital, £10,000,000. Illi- 
nois Central, 1892 miles; capital, 26,000,000. Chicago and North- 
Western, 3278 miles; capital, £7,500,000, Oniene, Milwaukee, 
and St. Paul, 4353 miles; capital, £7,000,000, Chicago, Burling- 
ton, and Quincy, 3136 miles; capital, £14,000,000. Pacific, 
2995 miles ; capital, £12,000,000. Baltimore and Ohio, 1553 miles ; 
£4,000,000, Northern Pacific, 2091 miles; capital, 

,000,000. Erie, 1020 miles; capital, £17,000,000, 

THE sums of money paid by the railway companies for com- 
pensation during the past half-year are vi PD aeery, The official 
accounts show that the London and North-Western Railway Com- 
pany paid £27,296 for compensation for personal injury and loss of 
and damage to goods, Large as is this amount, it is less than that 
paid in the first half of last year. The Great Western Railway 
paid £23,153—an amount rather above that of the correspondi 
auted of the past year; and the Great Northern Railway pai 

,468 for the same period this year. The Lancashire and York 
sbire Railway has in the past year reduced its expenditure for com- 
pensation by one-half; and the Midland Railway has also a similar 
reduction; but the sums paid by the Manchester, Sheffield, and 
Lincolnshire and the North-Eastern Railways show inereases, The 
Metropolitan Railway, which carries by far the largest number of 
ag aes pays the least for compensation, the totel payments 

for personal injury and loss of or damage to for the 
past half-year being £146 only. Generally, the sums paid for com- 
a. are much less than they were eight or nime years ago; 

t they show in several instances an increase on the sums paid in 
the past few years, and that to a rather heavy amount. The Times 
says that it had been that there would by this time have 
been a reduction owing to the general adoption of the block 
system and to the more efficient brake power, but we may point 
out that the amount of compensation money paid by the different 
com; to the of the brakes 
em; 


engines on steamboats, where a thousand pone Ft to the 


Tux Railway Age publishes statistics of railway building in the per cent. 


United States for the first half of the current year These show a | #2. th. — is not uncommon, run as low as one- 
construction of 2509 miles of main track, not including switches or | *°* the friction. 

sidings, on 114 lines, in 35 States and Territories. During the | IN extracting sugar from beet roots by diffusion, gases are 
corresponding period ‘last year 4900 miles were constructed. This liberated which sometimes take fire and burn with a biuish flame. 
difference is accounted for on the ground that last year was un- | M. L. Chevron has —— the escaping gases, and describes his 
usually favourable for the one commencement of the work, while | experiments in the Bulletin de V Academie de Belgique, andsfinds 
the reverse has been the case this year. In 1881, when 9300 miles 

were laid, only 2300 miles were + ade magy the first half of the 
~ The Age estimates the construction for the entire year at 


THE progress now being made with the Canadian Pacifi c ee A 
ies corrosion of the diffusives by the acid juice is an inconvenience 
May, 1881, it is contemplated that 925 miles—the Western End | Wtich should be guarded against. 

and the Ontario and Quebec section—will be completed by the end | THE general census of Japan, taken on the first day of the 
of this year, and the whole line—2906 miles—before the end of | present year, “gaa the en of the country at 
1885, though the charter pas till 1891. During the first half of | 36,700,110, made up of 18,598,998 males, and 18,101,112 females. 
last July as many as 800 labourers were sent by the employment 

bureau at Winnipeg to the end of the track, and the line is being 
laid at the rate of three to four miles lay. The Times says: 
Five thousand men are now oaniey on the Rocky Mountain 
division, and these will be retained during the winter, that this 
portion of the line may be pushed on vigorously. 

TuE island of Ometepee, in the lake of Nicaragua, has lately 
been utterly devastated by a volcanic outbreak, causing an over- 
flow of sev: lava streams, which filled up several valleys, and 
ongelyeet in its fiery current farmsteads, cattle, and all the 

tivated fields, Tne eruption on June 19th, when a new 
crater opened. A continuous earth-tremour resulted in an overflow 
of lava directed towards Las Pilas. Two days later several other 
hills opened, pouring out lava in every direction, and the terrified 
inhabitants fled. Boats were sent from the neighbouring towns to 
save them. Unfortunately, some took refuge on a hill, 
which was soon completely lienlased by the surrounding lava, It 
was impossible to devise any way of saving them, and they 
perished miserably. The whole island is described to be at present 
a heaving mass of molten lava. 

IN a report on the accident that occurred on the 12th ult. at the 
Manchester end of Bacup Station, on the Lancashire and York- 
shire Railway, when the engine and four leading carriages of the 
3.22 p.m, train from Manchester got off the rails, just after passing 
the junction signal-box at the south-west end of the station yard, 
Colonel Rich says :—**The points and stock rails at the place where 
the accident happened are now about Hin, tight to gauge, and con- 
sidering the sharp curves at the place in question, I think it would 
be safer and better if they were about ia. wide to gauge. I would 
recommend that a better and stronger description of tie-bars 
should be adopted, and that the s of all trains should not 
exceed five or six miles an hour when pores the Bacup signal- 
cabin, particularly as any failure of the af or other continuous 
brakes would probably lead to a collision with the stop-buffers at 
the end of the platform.” 


Tue Railway Accommodation Committee of the Hove Commis- 
sioners have had an interview with a deputation'‘from the promoters 
of the proposed new line between London and Brighton, who 
submitted the plans. They showed that it was intended to 
communicate with the lines to the north of London at Ludgate- 
hill and Kensington, that the pro’ route was west of the 
existing main line, coming direct from Reigate to a t near 


The population of the er towns is eon as follows :—Osa 

1,772,333; Hiogo, 1,418,521; Nagasaki, ,629; Tokio, 987,887 ; 
Kioto, 835,215. To avoid erroneous conclusions, it ma: well to 
state that the figures here given are not the populations of the 
towns and cities mentioned, but of the administrative districts, 
locally known as fu or ken, bearing these names. In some in- 


believe, as follows:—Tokio, Osaka, Nagasaki, Hiogo; the two latter 
being smaller than probably a dozen other Japanese towns which 
might be mentioned — Nagoya, Sendai, Niigata, Kagoshima, 
Shimonoseki, &. Statisticians should therefore receive these 
figures with the explanation here given. 

DvRING 1881, the date of latest report, the mineral products of 
the Austro-Hungarian Empire amounted to 8,961,498 tons of 
valued at 40,048,707f., and averaging per ton; and 
) coal, 6,843,315 tons, of the value’ of 5,841,077f., and averaging 
8}f. per ton, The portion of the Empire most productive in 


absolute alcohol, and three volumes concentrated ether, until a 
drop of the percolate heated on a platinum foil will not char. The 
loss of weight after drying in air-bath represents glycerin. A 
mixture of chloroform and alcohol cannot be used as a solvent for 
glycerin, as the malt sugar is somewhat soluble therein. Exhaust 
the residue completely with stronger alcohol, dry and weigh. The 
loss of weight gives amount of sugar. The balance, after subtract- 
ing the weight of sand, is dexttin and albumin. The dextrin may 
also be extracted with hot water, and determined from the loss of 
weight. After igniting the sand, its weight must be the same as in 
the beginning. 

plans are prepar a process of photo-zincography. e etin 
de la Societé d’Encouragement thus describes ts A plate of 
commercial zinc is chosen which is free from defects. In order to 
cleanse it thoroughly it is rubbed with a stiff hair brush, whieh is 
dipped into a mixture of one-third sulphuric acid and two-thirds 
water. After this cleansing, which removes every trace of oxida- 
tion and grease, the plate becomes very brilliant, and it is rubbed 
for some minutes with a cork dipped in powdered pumice stone. It 
is then wasbed and plunged, for ten or fifteen minutes, into a bath 
acidulated with 3 per cent. of nitric acid. The plate then hase 
dull look and shows a slight roughness under the microscope. 
After ha’ carefully dried it, it is covered by a preparation 
composed of 10 litres of water and 500 grammes of crushed 
nutgalls. After boiling this preparation until it is reduced about 
one-third, it is cooled and filtered through linen; then are added 
100 mes of common nitric acid and 6 grammes of pure 
chlorhydrie acid, After the preparation has been left in contact 
with the plate for some time it is washed and dtied, and then 
coated h bitumen in the ordinary manner, and ex to 
the light under the drawing which is to be copied. en the 
exposure is over, the plate is warmed slightly and developed with 
the addition of a liquid containing 5 per cent. of acetic acid, To 
facilitate the inking, it is well to apply to the lines some oil, which 
destroys their brifite iancy and turns them gray. Then, after a 
careful drying, the bitumen is dissolved by benzine, and the plate 
is can then be to the printer, who 
submits it, out any precautions, customary operations 
of lithography for inking and printing, 


while telegrams received at Ballater for Balmoral, Abergeldie, or 
Dr. Profeit will be telephoned to their destination after being 
handed from the telegraph officials to the telephone operator for 
that purpose. The operations have been very rapidly completed, 
under the direction of Mr. Johnson, engineer and electrician to 
Messrs. Tasker, Sons, and Oo., and are now in readiness for her 
Majesty on her arrival at Balmoral to-morr Saturday. § 

messages notifying the completion of the works have been 
eet by the new system from Balmoral to her Majesty at 

e. 


ATTENTION is being again which is sold. 
We have previously given statistics ad to the cost of production and 
the price of gas in s northern town where the corporation owns the 
works, and it may be interesting to quote those of a neighbo 
town where the works are owned bya company. West Hartlepool 
is supplied with gas by the Bastlepocs Gas and Water Company. 
n the financial year just closed, the quantity of coal carbonised 
was 13,750 tons, and with the usual — yield, there would be 
uced over 138,000,000 cubic feet gas therefrom. Over 
03 million cubic feet are accounted for as sold, in addition to that 
supplied under contract and for public lighting purposes. The 
price of the gas sold varies from 3s. 2d; to 4s. 1d., but from these 
rates there are discounts on prompt payments, and these amount 
in the total to about af «2 cent., so that the price may be said to 
range from about 2s. to 3s. 6d.; which must be considered 
high prices when the extent of the uetion is borne in mind. 
The coal carbonised yielded about 8656 tons of coke; the tar yield 
Was 146,368 gallons, and the ammoniacal liquor, 432,072 gallons. 
The receipts for coke were £1984, but % Portion was at the 
works; for tar, £1690; and for ammon liquor, £1610. The 
broad result of the working of the Rg department of the 
cperattons for the bat the total receipts for 
, residual products, &c., was 790, and the total expenditure 
£11,138. More than one-half of the receipts therefore were 
profits, and this branch is by far most profitable of the 
company’s operations. It is attained, it is true, by a range of 
prices for gas that is above that of the towns that are neighbours, 
to which we have referred previously, and it is possible that lower 
rates will have to he resorted to, BELT MEE ’ 


i 
he Uspen Kl} po on he Ural on 
auriferous deposits, It is said that the remarkable feature in this | 
discovery is not the quantity of gold forthcoming, but the singular 4 | 
form of the crystallisation, Thus one of the nuggets had among a8) 
its gold crystals a pyramidal octahedron about jin. in size. This ii 
crystal has been placed in the museum of the Mining Institute. i 
PROFESSOR THURSTON states that the co-efficients of friction of } | 
bricated surfaces under pressure, as given in text books, are much | 4 
| 


152 


THE ENGINEER. 


ALBAN’S WATERWORKS. 


PUMPS AT ST. 


MR, A. F, PHILLIPS, M.1.C.E., ST. ALBANS, ENGINEER, 


(For description see page 148.) 


Wy, 
bY 
Yy 


SQ 


IX 


WX 


SS 


SS 


| 


KG A 


Z 


XK 


1888. 


= Ave. 4, 
hd h = all 
- | | | GY | | GY 
WW “ht | | i 
i | YW i GY | 
Yj Yy | Yyy we ~ Yy 
if \\ YW g j | Yyy, 
q | | GY ol Yj} G7 
GZ ll ill Wf | YY), ‘ 
i WY wit mi GF Yj 
i 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
VIENN A.—Mesers, Gzrotp and Co, 


.—A. TWIRTMEYER, 4 
NEW YORKE.—Tae and News Company, 
Beekman-street. 


OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it 
intended for insertion in this column, 


answers received us may 5 
No notice will be taken of communications which do not comply 
* ‘e cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep 
*.* All letters intended for insertion in or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as 
good faith. No notice whatever will be taken 
communications. 
W. J. B.—The Dutch built vessel shown in your first sketch would possess no 
ity that a steamship ought to have save stability. Your second sketch 
an 
have 


.W. mong engineers pre 
can de laid down, or ever has been laid down, It has been found, 
wheel-base that can be given to any particular 


y 
Sor the greatest safe load which a rail will pa 
is much less than would suffice to break a good % 


8, 
a 


be glad if any of your’ 
of rice hulling and 
tons per day fit for market. Also name and 
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wheel 
Spur wheel is fastened to eo 
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and power is taken from second 
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Edmonton, Brentford, Wimbledon, Isleworth, Finchley, 
Bexley, and Keston. The Home heard the com- 
plaint and told the deputations that he considered their 
case one of hardship. ut he was “not responsible for the 
legislation of 1875,” and he was quite at a loss to under- 
stand why such a hibition was laid upon the local 
authorities, From arcourt was 


tion were the two leading topics. Should the companies 
be bought up, and, if so, at what price, or should there be 
a competing supply, threatened or actual, so as'to bring the 
companies to ‘a surrender? As for the ial complaint 
made by the deputation, Sir William could only promise 
that he would “take every pains to consider if there is 
any, and, if so, what remedy for it.” 
e gentlemen who thus waited upon the Home Secre- 
were of opinion that the companies ch: too much 
for the water which they supplied, and that in some cases 
the liquid ‘was not sufficiently pure for domestic con- 
sumption, besides being insufficient in quantity. It is 
argued that while the authorities of provincial towns at a 
distance from London are able to buy up the local water 
companies, it is quite out of the power of the suburban 
authorities‘ contiguous to the metropolis to purchase the 
enormous properties of the London water companies, 
Hence the Public Health Act, bg conceive, bears upon 
them with exceptional severity. But we should like to 
ask whether it is likely that a number of isolated water 
companies, encircling the metropolis, would be able to supply 
the million of people to whom we have referred so effectual 
y as the great rate bodies whic 
furnish the metropolis with its unfailing flow of the prime 
n of life. A striking example is before us just 
now of what the local authorities may possibly do for 
themselves. The vestry of Richmond have been trying to 
make themselves independent of the Southwark and 
Vauxhall Water ey: with the result that having 
expended nearly £60,000 in seeking for water from a sub- 
terranean source, they have man: to leave the: town 
almost without any water at all. The inhabitants are in a 
ferment, and live in dread of fire or pestilence. No doubt 
they would be thankful just now for water at almost an 
The idea exists that things would be very mu 
if the v were abolished and a Corporation sub- 
stituted. Buta blunder in sinking an artesian well may 
be committed by a Town Council as readily as by a 


shaft | Vestry. No doubt deep wells in the chalk furnish a 


very supply, as in the district of the Kent Com ; 
but the Richmond authorities have carried their renid 

down through the chalk and find themselves in the old 
red sandstone, after the manner of some other adventurers 
in and about the metropolis. Water companies are said 
to manage things for their own benefit. Certainly if they 
were to fling away £60,000 in search of water which they 
could not find the shareholders would be likely to oust the 
directors. But it is not so easy to oust av , and “ the 
remedy,” to’ use Sir W. Harcourt’s phrase, is not alto- 
gether obvious when local authorities go astray. course 
it is — for companies to err as well as vestries, of 
which we see an instance at ped per som where there has 
been a serious lack of water, and where the people have 


British | held an indignation meeting on the subject in the market 


ew Newfoundland, New South Wales, New fact may be can no 
tzerland ’ chance of any competition with the London Water 
ean, Indies, Cyprus, £1 108,’ Chins, Japan, Companies. It may be but the companies are 


Greece, Ionian Islands, N 
Chili, Ay ava, £2 0s. 6d. Manilla, 
“tor every two lines afterwards one shilling and sixpence ; odd lines are 
line averages seven words. an advertise: 
ment measures an 


ee oes from the country must be accompanied 
canno' case. 
‘All except weekly advertisements are taken subject to this 
ts cannot be Inserted unless Dell before Six 
@ in: 
paper are t0 be addresal to the Publisher, Mr. George Riche ; ali 
letters to be addressed to the Bditor of Tux ENGINEER, 68, 
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THE METROPOLITAN AND SUBURBAN WATER SUPPLY. 

supply a few weeks ago, we gave prominence to the fact 
that the jurisdiction of the London Water Companies 

etropoli anagement Act of 1855 an pre ger 
in the Metropolis Water Act of 1871. ‘ We showed that 
the outlying districts comprehended a population of nearly 
a million, supplied with water by the London Companies 
through a thousand miles of mains, A novel feature in 
the water controversy presented itself last Tuesday, when 
a deputation from certain of these extra-metropolitan 
districts waited upon the Home Secretary with a com- 
plaint that, although they were able to supply themselves 
with water, they were not allowed to do so, owing tothe 
52nd section of the Public Health Act of 1875, which 
provided that it should not be lawful for the local authority 
to construct any waterworks within the statutory limits of 
a water company, so long as the company was “able 
and willing to supply water proper and sufficient for 


all le ” The deputation complained 
that this law upon them and 


they asked that general aan, should remove. the 
restriction which ‘had thus been placed upon the free- 


dom of local action, The a thus made was pre- 
sented on behalf of nine suburban local boards and 


sanitary authorities connected with districts having an 
of 150,000 inhabitants. Among the localities 
us concerned were Ealing, Chiswick, Twickenham, 


1 | reason or the other the streets of London seem to be 


well aware that there are ical difficulties of almost 
an insuperable nature in the way of any such scheme. 
London is tormented more than enough already by the 
tearing up of the streets in order to at the pi 
beneath, or to repair the roadway. It hap’ that 
the former necessitates the latter, and for one 
in a 
perpetual state of upheaval. The inevitable disturbance 
of a and footways ren one of the rey: to the aa 
supp proposed some few years e Metropolitan 
Board. If every leading ‘fad its 
perhaps London would seriously entertain the idea of com- 
ition in the water supply. But consideration must also 
given to the question of finance, and there is something 
exceedingly extravagant in the notion of ignoring the out- 
lay incurred by the companies, and introducing a second 
ae fe a further cost. As the subject ripens in the 
public mind, it will probably be seen that the better course 
1s to control and modify the present system, rather than 
attempt any violent Extreme ideas in 
the impurity of the London water supply are likely to do 
much harm, by inducing a neglect of that which is prac- 
ticable, and inciting a pursuit of that which is only vision- 
ary. If in the first place the local authorities would see 
to the introduction of the constant supply, enormous 
benefit would result to the r of London, as well as to 
many who are not poor. As the companies are under 
statutory obligation to give a wholesome supply, it should 
be seen that they have proper filter beds and subsidence 
reservoirs. Th should also be induced to mingle as 
much as possible of a subterranean supply with their 
river water. »There is really nothing to be got ot: 
but much may be gained by ent, don is 
favoured, after all, in having a supp ly which never fails. 
The only exception to this is the choking up of a filter bed 
which took place some years ago. The law, as it exists, 
ought to be enforced, so as to ent such an occur- 
rence, or if the law be 
Amalgamation among the on Water Companies might 
also be good us would then 
ly higher pressure. But est means of improve- 
Sent seem to be overlooked in favour of some grand scheme 


which may never come to pass, and which is certain to be 
PETROLEUM AS FUEL, 

Since the discovery of the oil in America, 

various efforts have from time to time made to intro- 


duce petroleum asa fuel for steam boilers and general 
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heating but’ notwithstanding that the subject has 
been taken in hand by both British and Foreign Govern- 
ments, as well as by private individuals of considerable 
influence and ability, it is a fact that not only has no 
practical progress been made in the use of liquid fuel, but 
that in those cases where it has been fried, and experi- 
ments carried outwith the best results as regards evapora- 
tive efficiency, the’ installation has been abandoned, and a 
return made'to our old and much abused friend coal. The 
reason for this isnot far to seek, and consists in the fact 
that the cost of evaporating a given quantity of water by 
means of heat produced by the combustion, of ‘petroleum 
so far excetéds that when coal is used, as to much counter- 
balance ‘ay advantages that may be. gained; always 
excepting those féw countries where from scarcity of coal 
and yand abundance of petroleum, the latter fuel is 

found to be the cheapest. . 

One of the ‘earliest se tate, mage into the merits of liquid 
fuel was Sainte Claire Deville, who carried out a series of 
very extensive pate with a couple of locomotives 
on the Paris‘and Strasbourg Railway, which were ially 
fitted up, under his direction, with appliances for burnin 
the oil. :The results of these experiments were publish 
in the Journal of the French Academy of Sciences for 
1868 and 1869 ; the average evaporation being givenas about 
11 Ib. of water per pound of fuel. In the United States, 
commissioners were appointed to specially consider the 
value of petroleum sorta on board steamers ; a sum of 
5000 dols, being appropriated for making the tests ; 
but after long and careful trials, the Secretary of the Navy 
finally reported against its use, on the grounds that con- 
venience, comfort, health, and safety were against it, the 
only advantage 'shown being a not very important reduction 
in bulk and -weight of fuel carried. As far as our own 
country is concerned, the whole subject was brought before 
the Institution of Civil Engineers in 1878 by Mr. Harrison 
Aydon, in a comprehensive paper dealing with the matter 
historically, and in which the results of a great number of 
experiments made with different forms of boilers under 
various conditions, and with several kinds of burners, were 
given. In this the use of liquid fuel was strongly 
advocated, and it was shown that with burners on Mr. 
Aydon’s system, in'which superheated steam was used for — 
evaporating the oil previous to combustion, and in which a 
jet of steam ‘was associated with the burning fuel, perfect 
combustion without smoke was obtained, with an evapora- 
tion almost identical with the full calorific power of the 
oil. Other burners, on somewhat different plans, but all 
employing the use of steam in combustion, gave 
almost similar and — satisfactory results. In view 
of this it is scmewhat surprising to read in a pam- 
phlet recently published in order to puff up the value 
of “ water gas,” produced by the process of Dr. C. Holland, 
to which our attention has been directed, that “ how to 
use petroleum or mineral ‘oil in a direct manner as fuel 
with good economy and effect has never been discovered.” 
Further, “that if such a direct way to burn petroleum 
had' been discovered, we should have been much later in 
learning, if at all, how to make the most effective and 
economical fuel ever known, by using petroleum asa | 
resolvent of water, and thus reproducing the enormous 
heat which the constituents of water, end 
create in st eer The effective power of the combus- 
tion of oxygen with es has been shown by the 
experiments of various standard authorities to be 50 per 
cent. greater than that of the combustion of the same . 

uantity of oxygen with the equivalent of carbon required 

its separation from the hydrogen of the water.” This, 
as is afterwards stated, has been learnt and applied by 
Dr. C. Holland, whose i is thus described :—“ Not 
a particle of oil or of oil vapour is burned in this process 
after its operation is fairly started. The oil is entirely 
combined with the oxygen of the water—steam—within 
the retorts, without a single atom of atmospheric oxygen. 
The constant temperature of the fire chamber keeps the 
retorts hot enough for the disengagement of the oxygen of 
the steam in the ce of the carbon‘of the oil. The 
chemical affinity of these two elements at such temperature 
causes them to unite, and so releases the hydrogen of the 
steam, which issues at the burners in the most powerful 
combustion, producing instead of smoke, only the purest 
aqueous vapour.” 

These modest statements practically amount to a claim 
for: producing perpetual motion; for it is proposed to 
acquire heat energy by continually separating water into 
its constituents, oxygen and hydrogen, and by again com- 
bining these two gases, their separation, it is alleged, 
absorbing less heat than is given out in their combination, 
so that there is a lus which may be utilised wr yar 
steam or for pode sen purpose. The absurdity of suc 
a claim will, of course, be apparent to any engineer who 
gives the matter a moment's serious consideration; but as 
there are doubtless many to whom the whole subject is 
strange, we ‘propose to briefly'consider the circumstances 
attending the combustion of mineral oil, and to make a 
concise comparison between its calorific power and other 
properties and those of coal. 

A pound of petroleum may be taken as consisting of 
0°85 Ib, of carbon and 0°15 Ib. of hydrogen, which, if burnt 
direct to carbonic anhydride and water with the exact 
equivalent of atmospheric air, would produce 22,700 heat 
units, with an elevation of tem of 5484 deg. Fah., 
always supposing that combination could take place at 
this temperature, which is doubtful. This supposes a 
thermal value of 17,000 units per pound of carbon, and 
55,000 : units und of hydrogen, the former being 
somewhat hi is’ generally allowed for carbon in 
the solid state, and the latter-a little lower than is taken 
for: hydrogen. “Assuming now that instead of 
being burnt directly with air, the petroleum is first heated 
in a chamber in contact with steam, to such a degree that 
partial combustion takes place, the onvare of the steam 
combining with the carbon of the oil to form carbonic 
oxide while the hydrogen of the steam, as well as 
of the oil, is set free. In this case the 085 1b. 
of carbon will combine with 1°13 lb. of oxygen from 
1°27 Ib. of steam, giving out 5950 heat units, and setting 
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free the 0°15 Ib. of hydrogen in the oil as well as 0°14 Ib, 
with which the oxygen was associated in the form of 
steam. The separation of this steam 
_ is only effected by the expenditure of 
t being absorbed as is given out in its 
that to supply the 1°13 lb. of oxygen, 8680 units must 
communicated from the outside. After this partial 
bustion there remains 1°98 lb. of carbonic oxide and 
0°29 Ib. of hydrogen, which, on issuing from the retorts 
through suitable nozzles and meeting a proper supply of 
air would be burnt to carbonic anhydride and water, pro- 
ducing 25,430 heat units, Adding to this the 5950 units 
from the formation of carbonic oxide, and deducting the 
8680 units required for the dissociation of the 1:28 lb. of 
steam, there is left a net total of 22,700 units as the result 
of the ——— combustion of 1 lb, of petroleum, which is 
precisely the same value as was found in the case of 
direct combustion with air. It will thus be seen that no 
advantage as regards increase in heating power is obtained 
by the use of steam. In practice, however, there seems to 
be an advantage of another kind, inasmuch as the steam is 
found to promote combustion by bringing about a proper 
intermixture of combining particles,so preventing the forma- 
tion of the smoke which nearly always accompanies combus- 
tion with air alone,and which is thecause of considerable loss 
from waste of carbon and reduction in the efficiency of the 
heating surfaces. Steam also promotes the draught, and 
so permits of a lower temperature of escaping products 
than when the draught is entirely dependent on the 
chimney. Taking this at 300 deg. Fah., and 
assuming the temperature before combustion at 60 deg. 
Fah., each pound of petroleum will give 21,460 available 
units of heat, which is equivalent to an evaporation of 
22°21 lb. of water from and at 212 deg, Fah. 

Turning now to coal—which we may take as being 
composed of 83 per cent. of carbon and 5 per cent. of 
hydrogen, the remainder being chiefly ash, with a little 
oxygen and nitrogen—and taking thermal values of 14,500 
and 50,000 units respectively for 1 lb, of solid carbon and 
hydrogen in the condition in which it exists in coal, we 
find that the combustion of 1 lb. to carbonic anhydride 
and water will give 14,535 units, while, if only the exact 
proportion of air be admitted, the rise in temperature 
would be 4845 deg. Fah. Allowing an initial temperature 
of 60 deg. Fah., and a temperature of 500 deg. Fah. for the 
escaping products, this represents an evaporation of 13°5Ib, of 
water from and at212deg. Fah. Theevaporative efliciency of 
1lb. of coalto11b. of petroleum is, therefore,as 1 to1*64under 
the conditions taken ; but as with petroleum the admission 
of air to the combustion chamber can be controlled with 
much greater exactness than with coal, there is less loss 
from the cooling effect produced by more air entering than 
is really necessary to support combustion, and allowing for 
this, we are dis to place the possible actual efficiencies 
asl1to2. With this as a basis it is easy to arrive at the 
relative cost of the two fuels. Taking coal at 15s, a ton, 
the value of 100lb. weight will be 8; pence. Crude 
petroleum is at present worth 6d. a gallon, but is not fit 
to be used as a fuel without distillation. We will, how- 
ever, take it at 6d.,and as the specific gravity is ‘800, water 
being 1°0, 100Ib. weight will occupy 12} gallons, and will 
cost 75 pence. The relative costs of coal and petroleum, 
weight for weight, are, therefore, as 1 to 93; but as we 
have admitted the evaporation efficiencies to be as 1 to 2, 
it makes the actual cost of evaporating a given quantity of 
water with petroleum to be 4°63 times as much as it is 
‘with coal. 

One of the chief advantages alleged in favour of petro- 
leum is that it would occupy much less space than coal, 
and that ships could therefore take away a much greater 
supply of fuel than at present, which would enable them 
to remain longer at sea, and obviate the necessity for 
coaling depdts. This advantage has been very much over- 
rated, for with petroleum of specific gravity 08 equal 
spaces would be occupied by equal weights of coal and oil. 
This allows 50 lb. weight to the cubic foot, which is about 
eorrect for north-country semi-bitumivous coal when 
heaped, Welsh and Scotch being heavier, and therefore 
making the comparison less favourable to petroleum. It 
would appear, then, that taking into account the calorific 
power of the two fuels,.a given amount of storage room 
would be just twice as efficient if petroleum was used as 
in the case of coal. In addition to this there must be 
reckoned the reduction in the number of stokers, which is 
no doubt a very important feature, especially at sea. 
Against this, however, the highly inflammable nature of 
the oil must always be considered a source of great danger, 
as well as the difficulty in storing it in vessels sufficiently 
away from atmospheric action. There is also the difficulty 
which may arise from the clogging-up of the apparatus, 
and its destruction from the intense heat. The high 
furnace temperature is also exceedingly apt to produce 
priming, though this could be ramones «+ | against to some 
extent; but we believe it is entirely owing to excessive 
priming that such absurd reports have been made as to the 
evaporative power of ——- some experimenters 
having recorded as much as 35 lb. of water per pound 
of fuel, whereas we have seen that 22°21 lb. is the maxi- 
mum amount attainable, even when only the exact supply 
of air required for combustion is admitted. 

That petroleum can under some circumstances become 
an efficient and economical fuel is a proposition we are not 
disposed to dispute ; for instance, in THz Enoineer of 
March 23rd we published an illustrated description of 
asystem adopted in Russia, where, from the scarcity of 
wood and other fuel, mineral oil has been very advan 
ously used. What we do contend is, that excepting under 
such special conditions as are not likely to obtain in 
England and other principal countries in Europe, or even 
in the United States, which is comparatively close to the 
oil wells, petroleum is a much more expensive fuel than 

It is well for us also to state again, that there is no 
difficulty in burning mineral oils, notwithstanding what 
may be said to the contrary by anxious inventors. It is 
too late in the day to claim any very special advantage in 
the use of superheated steam. This has been done over 
and over again, and thongh we do not pretend that one 
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form of burner may not give somewhat better results than 
another, there is certainly little prospect of any startling 
discovery being made.which is at all likely to enable petro- 
leum to compete commercially with coal as a general fuel 
for raising steam. What is really wanted is a reduction 

ve new sources of supply, w ea > 
in this disestion. 


ASEISMIC BUILDING AND THE ISCHIA EARTHQUAKE, 


Ir is not our purpose to dwell upon the scenes of horror 
resulting from the recent uake of Cassamiciola, 
but it is impossible to let such a catastrophe pass without 
some reference to the lessons it should teach the dwellers 
in countries known to be subject to great seismic disturb- 
ance. If it were not known to be otherwise, it would seem 
that the occurrence of such fearful death-spreading 
natural convulsions should be sufficient to cause human 
beings to desert the country. affected by them. No such 
warning, however, is sufficient. People are everywhere 
more or less the creatures of circumstances, and after the 
occurrence of a great earthquake those who are left, espe- 
cially of the poorer classes, are usually more than ever 
bound to the country which has been the scene of the ruin 
of all they They have little indeed left. them, 
and that little will not help them to leave their own for 
other and safer countries, Even in cheir rains the long- 
dwelt-in have their strong pap gene and it 
happens that by far the larger part e earthquake- 
threatened and devastated countries are amongst the most 
luxuriant in vegetation, and the most prolific in the 
duction of man’s natural requirements. The climates of 
some are beautiful, and in them men can probably live 
with less of toil than in most other parts of the ear 
Ischia will no doubt soon be covered with new dwellings 
or wild vegetation, and in a dozen years the terrible catas- 
trophe of 1883 will to most of its dwellers be a something 
very terrible which happened a long time ago. It is, 
therefore, not unreasonable to think that house builders 
will again be busy in the now unhappy Cassamiciola and 
other places near, and even if they be not there busy, there 
are other countries wherein earthquakes are frequent, and 
where the subject of building is and will be occupying 
attention. 

If buildings to a great extent proof against ordinarily 
severe earthquake shocks are not practicable, then at least 
one master in the observation of and in the art of decipher- 
ing natural phenomena laboured much in vain. Robert 
Mallet, the founder of the science of seismology, worked 
much to make the application of physics and mechanics to 
geology subservient to mankind. To be able to build so 
that an earthquake may not easily destroy, it is necessary 
first to have some idea of what an earthquake is. To have 
had some experience of the effects of an earthquake, or to 
have felt earth tremours such as those which occasionally 
are felt in England, and very frequently in parts of Scot- 
land, is not to have any salenal what earthquakes are, 
in the sense that such experiences afford no assistance in 
the problem of building so as to minimise their effects, or 
rather those of the rather severe earth shakings which are 
unknown in this country. We say unknown it this country, 
and of course mean within historic periods, for although 
shocks more than sufficient to excite alarm have occasionally 
visited us, such as that which frightened many thou- 
sands in October, 1863, we have not experienced any- 
thing that would in the least discompose the inhabitants 
of some parts of Italy, of Chili, or Japan. Experience, 
therefore, warrants our building without reference to this 
most terrible of all natural phenomena. This, however, is 
not the case everywhere, and it would be discreditable if 
the knowledge we now possess of the nature of an 
earthquake were not utilised for the benefit of those who 
live in lands less fortunate in respéct of visits of this kind 
than are we, 

What, then, is an earthquake? To quote from one of 
Mallet’s numerous works on the subject, an earthquake is 
“The transit of a wave or waves of elastic compression in 
any direction, from vertically upwards to horizontally in 
anyazimuth, through the substance and surface of the earth, 
from any centre of impulse, or from more than one ; and 
which may be attended with sound and tidal waves, depen- 
dent upon the impulse and upon circumstances of position as 
tosea and land.” In the first place, then, itis necessary to 
understand the sense in which the word wave is used in 
this definition. When a blow or pressure of any sort is 
suddenly given,or when a previously applied steady or slowly 
variable force is suddenly in upon or relaxed from 
any material substance, a pulse or wave originated by such 
an impulse is transmitted through the material acted upon 
in all directions from the origin or centre of impulse. The 
transfer through the material, or the transit of such an 
elastic wave, is merely the continuous forward movement 
of the original change in the relative positions of the par- 
ticles of of the elastic mass produced by the extraneous 
force or blow—a relative displacement and replacement of 
those particles within a determinate range. The shaking 
of the ground by a heavy train at speed affords an example 
of such waves in solids, The velocity of transit of 
such waves varies in different materials, and d ds, for 
any given substance, upon its elastic modulus, In air it is 
about 1140ft. per second; in water, about 4700ft. per 
second ; in homogeneous crystalline rocks, such as porphyry 
or granite, it is from 5000ft. to 10,000ft. per second ; and 
in iron and steel it reaches from 11,000ft. to 12,000ft. per 
second, As they occur in nature, however, rocks of any 
kind are seldom homo through any considerable 
distance, and Mallet found by laborious experiment over 
distances extending from several hundred yards to over a 
mile, that the mean rate of wave-propagation through 
solid granite was about 1664ft. per second; in similar but 
much shattered granite, 1306ft. per second; in contorted 
and stratified quartz and slate, 1088ft. per second; and 
through wet sand, 825ft. per second. The centre of im- 
pulse of an earthquake shock is, however, always at a great 
distance below surface, and the velocity of transit is 


always very slow compared with the velocities thus obtained 
experimentally. The velocity at the earth’s surface has 


th. | received a vorticose motion. It will 
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probably seldom reached a dozen feet per second. But no 
ordinary buildings are constructed to withstand a fourth 
of this, and even this velocity of wave transit is much 
greater than that at which motion may be safely im- 


— on any structure, though standing upon the most 
terogeneous materials, It is, then, inertia of any 
ordinary structure or building which brings about its 


overthrow or destruction; though this, at the same time, 
saves many strong, heavy structures, the earth upon which 
it stands moving without conveying the movement to it, 
or only doing so to a small extent—just as a coin may be 
knocked from the centre of u pile of coins if hit at a high 
wong When this relative movement cannot take place, 
then the structure to which the movement is conveyed 
must either be of materials of sufficient strength to receive 
and transmit through itself motion of high velocity, or it 
will be overthrown or shattered by its own inertia of rest, 
and the fali will take place in a direction opposite to that 
in which the ground has moved under it. ith masonry 
walls, the lower course or courses have often been found 
to have been unaffected by their movement during an 
earthquake shock, but the u courses—to which move- 
ment, if communicated at all, must have been transmitted 
through the mortar joints—have moved through greater 
or less range on the lower courses, or, more correctly, 
their inertia has been sufficient to destroy the bond 
of the mortar, and has prevented their receiving 
the movement which has been im to the 
lowest course, Many illustrations of this are to be found 
in the South of Europe and elsewhere, where upper parts 
of walls and columns remain in the new positions acquired 
during the earthquake wave transit, and in some cases 
columns and spires are twisted ag & round or have 

seen that if a 
stone rest upon a base to which motion is suddenly com: 
municated, the impelling force available for moving the 
upper stone consists only in the friction of the stone upon 
its base or the adhesion of any cement between them, If 
now the inertia of the upper stone be greater than that 
friction or adhesion, the base which is suddenly put into 
motion must move without the upper stone or only convey 
part of its motion. If the friction or adhesion be greatest 
at some part of the base not directly under the centre of 
gravity of the stone, then its inertia will cause it to turn 
through a greater or less arc on the base in proportion to 
the relation between the adhesion and inertia. A good 
exawple of this is, or was, to be seen in the two obelisks 
in front of the convent of St. Bruno at Stephano del Bosco. 
If the wave impulse be of sufficient amplitude, and the 
height of the stone compared with the width of its base 
great, the stone will be overthrown, Thus, the velocity 
necessary to overthrow a opi or rectangular 
prism may be obtained from the following equation :—- 


>= 4 x i 

+ bx ( — a being the height 
of the prism, 5 its diameter of base, 9 the angle formed by 
the side and a line drawn through the centre of qperay & 
the extremity of the base. = 2gh with usual 
signification, The inferences, then, are several. When 
stone is used every piece should be well fastened 
to every other, but any stone structure will be 
subject to destruction under wave impulse of con- 
siderable amplitude or high velocity of wave particle. 
Whenever yw in countries much visited by earth- 
quakes, either framed wood houses should be used as 
having less inertia and great strength, or framed ironwork 
houses may be used, as, although their inertia would be 
great, their strength might be also very great. As showing 
that stone structures of considerable altitude when firmly 
connected, or as nearly monolithic as possible, may with- 
stand the effects of earthquake shocks or earthwave 
transit of rather high velocity, the three marble shafts of 
the columns of the Temple of Serapis at Pozzuoli, which 
are 414ft. in height and 4ft. 10in. diameter, and have been 
standing uncovered since 1750, may be referred to. Earth- 
quake shocks, however, which have failed to overturn these 
have caused widespread disaster in the badly built towns 
of some parts of Italy, though a velocity of wave transit 
which would overturn them, a velocity probably not one- 
fourth of that which ‘destroyed Cassamiciola, would not 
throw down a well-built house, It is necessary, however, 
to be prepared against the great shocks, and it is question- 
able whether stone buildings of the best workmanship but 
usual method of construction would withstand a ve <7 
of wave transit of more than from 6ft. to 10ft. per + 
Amongstthefew buildings constructed under the guidance of 
Mallet’s researches, are the Japanese lighthouses, built 
under the direction of Messrs. D, and T. Stevenson, engi- 
neers to the Commissioners of Northern Lights, The light 
apparatus of the houses is mounted so that no motion is 
directly transmitted to it, even though the base may be 
subjected to wave transit of high velocity. 

There is no reason why the science of seismology should 
not be brought to bear in the construction of buildings of 
all kinds, and it may be hoped that the Ischia disaster may 
draw attention to the knowledge available on the subject. 


CORNELIUS WHITEHOUSE, 

Tuosk who remember the great patent case of Russell v. 
Ledsam, which for many years dragged its slow length through 
the various courts up to the House of Lords, where it was finally 
decided in the year 1848, will regret to learn that Mr. Cornelius 
Whitehouse, one of the inventors whose patent was in dispute, 
died on the 7th inst. in the eighty-ninth year of his age. The 
invention was of the greatest importance, and may be said to 
have laid the foundation of the welded tube trade. Whitehouse 
was originally a workman in the employ of James Russell, tube 


manufacturer, of Wednesbury. As far back as the year 1825 he 
took out a patent for g tubes, according to which the 
skelp, viously bent up, was heated in a furnace, and 


was welded by being drawn, without a mandril, through a 
pair of semicireular dies; or through pincers, each jaw of 
which had a semicircular groove or aperture. It created quite 
a revolution in the trade, the price of tubes being reduced to 
one-half and for some sorts to two-thirds, and much longer 


lengths could be made. The tubes were of greater uniformity, 
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both internally and externally, and the trade came very soon 
almost entirely into the hands of Russell, to whom the patent 
had been assigned, the inventor receiving an annuity sum of £300, 
together with a house and certain other advantages. Ledsam, 
the defendant in the action, was the assignee of a patent taken 
out by the late Richard Prosser, of Birmingham, according to 
which tubes were welded by drawing them through grooved rollers. 
This was decided by the court to be an infringement of White- 
house’s patent, rat dey rollers being regarded as the mechani- 
cal equivalent of Whitehouse’s die, but the litigation which was 
commenced in 1830 was not finally set at rest until 1848, long 
after the patent and its extension had expired. It was extended 
for six yearsin 1839, on condition that an.annuity of £500 should 
‘be secured to the inventor. The defendants contended that the 
Crown had no power to insert such a proviso, and they further 
that the application for extension had not been made in 
time, and that the annuity had not been duly paid. Amongst 
the testimony to the great value of the invention given before 
the Privy Council was that of Perkins, the patentee of a well- 
known system of warming buildings, who stated that no other 
tubes would have enabled him to carry out his invention. They 
would bear bending cold, and would stand a pressure of 5000 Ib. 
on the inch. Francis Bramah, son of the great inventor, also 
stated that the introduction of the improved pipe enavled him 
to dispense with the very expensive copper tubing formerly used 
in connection with hydraulic which cost 10s. per foot, 
whilst Russell’s pipe could be obtained of sufficient strength at 
1s. 3d. per foot. Mr. Whitehouse commenced business on his 
own account at the Globe Tube Works, Wednesbury, in 1845, 
which, however, he relinquished to Mr. John Spencer last year, 
as we reported at the time. He also took out several other 
ts in connection with the manufacture of lap-welded tubes, 
+ none of such importance as his original invention. No one 
will be surprised, though it is much to be regretted, that in 
common with many other pateritees, the benefits Mr. Whitehouse 
conferred upon all countries through his invention did not leave 
his latter days with such substantial means as the importance 
of the industry he created ought to have afforded him. 
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A Physical Treatise on Electricity and Magnetism. By J. E. H. 
Gorpon, B.A., Camb. Second edition. Revised, re-arranged, 
and enlarged. Twovols. London: Sampson Low, Marston, 
Searle, and Rivington, 1883. _ 

Tus work is altogether unique in the list of books on 
electrical subjects, and if any attempt was made to classif 
such books, we imagine this would occupy a class by itself, 
Experimental research in electrical matters is being carried 
on in various directions, but the ordinary reader knows 
little of the results obtained, nor are these results incor- 
porated in the text-books for many years after the investi- 
gations have been made. Mr, Gordon’s book deals mainly 
with recent investigations and their influence upon elec- 
trical theories. The instruments used in these experiments 
are carefully described and illustrated ; in fact, the illus- 
trations in this work are far better than those usually seen 
in English scientific books, The cuts have been looked 
upon as of equal importance with the letterpress, the result 
being that they are the best of their kind. The descrip- 
tions of instruments are to be found interspersed with the 
other matter in the book, and not collected into one 
chapter. It seems that the author’s idea has been to 
describe the instruments used in certain experiments just 
before he refers to the experiments and the results ob- 
tained by these experiments. 

In the preface to the new edition Mr, Gordon mentions 
the great importance of electric lighting, and promises 
a special book upon this subject ; hence very brief refer- 
ence will be found in the book to this most recent develop- 
ment of electricity. 

The work itself is divided into four parts, respectively 
treating of electro-statics, magnetism, electro-kinetics, and 
electro-optics. - A brief discussion of the elementary prin- 
ciples involved is given as an introduction to each part, so 
that the reader may understand the true bearing of the 
experimental work described. In the part devoted to 
electro-statics, the preliminary chapters lead up to the dis- 
cussion of “specific induction capacity.” The text before 
the author in writing this portion of the work is evidently 
given in the first paragraph of the chapter on specific 
induction capacity, which reads as follows:—“ If electric 
induction were a ‘direct action at a distance,’ we 
should expect that it would be transmitted equally through 
all insulators. One of the strongest arguments for sup- 

ing it to be a strain of the particles of the insulator, is 

d in the fact that different insulators transmit it with 
very different strengths.” This text is due to Maxwell, of 
whom Gordon was an apt pupil. As a further proof of 
the text, we read—page 66—after a reference to one of 

Hopkinson’s papers :—“ Thus a complete analogy is esta- 

blished between the twisting of a glass fibre and the 

phenomena of residual charge, and we can have no doubt 
that the electrical effects are due to mechanical strains of 
the insulator.” This part of the subject is, as might be 
expected, rather exhaustively treated, Mr. Gordon having 
himself carried out elaborate series of experiments, is 
therefore well able to point out the bearing of the results 
obtained by Cavendish, Gibson: and y, Boltzmann, 


and others, 
etism receives comparatively cursory 


The part on 
treatment, whilst that on electro-kinetics forms about one- 
half of the entire work. This latter part commences with 
a discussion of various kinds of voltaic batteries, dealing 
then somewhat fully with the contact theory and the 
investigations of Faraday, Thomson, Muller, la Rue, 
Ayrton, and Perry upon this theory. Further chapters 
deal with the methods and apparatus of measurement ; the 
. units in use, the action of ets on currents and currents 
on magnets, bringing us to the second volume, Here the 
commencing subject is that of electrolysis. It is in this 

of the work that the most extensive additions have 

mn made, Among these additions we find a be-xtifully 
illustrated chapter describing Tribe’s experiments on the 
distribution of the electricity in electrolytes traverse] by a 
current. Then after discussing Adams’ work on equipo- 
tential curves, we have another addition, giving a well- 
illustrated description of the experiments of Bjerkness, 
Stroh, and others, “showing that it is possible to imitate 
most of the well-known actions between currents and 
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magnets by means of bodies ting atid vibrating in 
water and. other fluids.” is well the 
ments of Bjerkness were carried on with water as. the 
medium ; Stroh extending these experiments to air, &, 
The author remarks upon the work of Bjerkness, ‘ By 
these admirable researches of Professor Bjerkness we see 
opened a possibility of explaining some of the mysterious 
mechanism of electric and magnetic attractions, without 
the necessity of supposing any force to be at work other 
than those with which common experience makes us 
familiar, for we see them all reproduced by vibrations of 
material fluids, which differ from our supposed ether only 
in the superior elasticity and smaller density of the latter, 
that is, they differ only in degree and not in.kind.” 

of the vacuum di ge, and di generally, givin; 
me experiments of Crookes, Spottiswoode, De la Rue, an 
others, 


The fourth part of the work deals,.as we have said, 
with electro-optics—principally with the es 
Faraday, Verdet, Kerr, Réntgen, and Gordon—concluding 
with Maxwell’s electro-magnetic theory of light. 

We have thus briefly described, rather than expressed 
any opinion upon, the contents of Mr. Gordon’s work. 
We feel, indeed, that so large a portion of the work being 
almost in the words of the original investigation, criticism 
should be directed more to the question whether the com- 
piler has selected judiciously rather than anything else, 
and in our opinion his judgment has not been at fault in 
the selections he has made. As for the experiments 
described, they are matters of fact, admitting of little or 
nodispute. Many, if not most, have been corroborated by 
other ee and are accepted as tried data upon 
which the science of electricity is being gradually built. 
We have said that the author in one particular part of the 
work had a text—we might say this text seems to have 
been continually before him—and that the main idea of 
the work is to show the great probability of the correct- 
ness of Maxwell’s theory, or rather theories, These theories 
cannot be better put than in the words given in p, 305: 
“ Electro-magnetic induction is propagated through space 
by strains or vibrations of the same ether which conveys 
the light vibrations; or, in other words, light itself is an 
electro-magnetic disturbance.” Here are, it will be seen, 
two theories—one relating to electro-magnetic induction, 
the other to light. When we notice that by far the 
greater part of the experimental work referred to in this 
treatise is of British origin, we may well be “ee to think 
that if Germany is ahead of us in chemical research, we 
still more than hold our own in electrical research. Justa 
few words as to the work of the publisher. He must be 
congratulated in having produced one of the best printed, 
and by far the best illustrated, work on electricity that 
exists, 


THE FISHERIES EXHIBITION. 


On Wednesday evening Mr. Paxman, of the firm of Davey, 
Paxman and Co., Colchester, gave a dinner to the leading autho- 
rities of the Fisheries Exhibition, certuin members of the press, 
and others, About twenty-five sat down to table in the Prince 
of Wales’ Pavilion, which he had courteously placed at Mr. Pax- 
man’s disposal. Among those present were Mr, Birkbeck, the 
president, Mr. Trendle, Lieut.-Col. Festing, R.E., Mr. W. D. 
Gooch, C.E., the Mayor of Colchester, &c. &c. The dinner was in 
every respect a success. When it was over the party adjourned 
to the main building and the electric light shed. The whole of 
the power required for the illumination of the building, amount- 
ing to about 1000-I.H.P., has been supplied by Messrs. Davey, 
Paxman, and Co., and is given off by six engines. The largest is 
a coupled engine—or pair of engines—with two 18}in. cylinders, 
82in. stroke, making sixty-eight revolutions, with a pressure of 
90 lb., and indicating about 300-H.P. This pair has been pur- 
chased by the Government for supplying the electric light at 
South Kensington. The second engine is compound, with 
cylinders 15in. and 224in. diameter and 24in. stroke, making 
108 revolutions per minute, with a pressure of 1201b., and_indi- 
cating about 250-H.P. There are also three double-cylinder 
semi-portable engines, with 12in. cylinders and 14in, stroke. 
Two of these make 135 revolutions, and one 140 revolutions per 
minute, and working with 75lb. steam, they indicate about 
100-H.P. The sixth engine is also semi-portable, with two 104in. 
cylinders, 14in. stroke, making 140 revolutions, and with 90 lb. 
pressure, this engine will indicate about 110-H.P, The total 
power provided is about 1135 horse, of which about 1000 on the 
average are required. Various changes are, however, being made 
from time to time in the numbers and dimensions of the dynamos 
employed, a good deal of experimental work being done, and 
much more than 1000-H.P, has been exerted.. The first two 
engines and the last are fitted with Mr. Paxman’s automatic 
expansion gear, and all are fitted with a new and excellent 
governor made by the firm. : 

This is the display of steam engines ever publicly 
exhibited at work by one firm, the total power exerted being 
about as much as that expended by a 3000-ton Atlantic steamer, 
making 10 knots an hour. An approximate idea may be formed 
of the magnitude of the performance when we say that not less 
than 40 tons of coal are required per week, and this notwith- 
standing the fact that all the engines employed are of excep- 
tionally economical types, and specially designed to get the 
largest possible amount of power from the smallest possible 
quantity of coal. Those who are familiar with the performance 
of steam engines, will see that this is equivalent to a consumption 
of less than 3 lb, of coal per horse-power per hour, and it must 
not be forgotten that the engines are worked under unfavourable 
circumstances, steam having to be got up every night, while the 
engines are run, at. present, not more than three or four hours at 
a time ; as the days grow shorter, and the engines are run for a 
longer period, the consumption of coal per horse-power per hour 
will be reduced. 

It is further to be noted that all these engines run with 
remarkable steadiness; uniform pres of rotation of the 
driving power being essential to successful electric lighting, and 
this has been secured in an eminent degree by the “Paxman” 
automatic expansion valve and governor referred to above, and 
this not in one but in all the engines fitted. This is the more 
noteworthy that several changes have, as we have said, been 
made in the dynamos, 
buted in compliance with the desires of the electricians, 
tinder varying conditjops the velocities of the engines have 
remained unaltered. 

There are in qll forty dypamos of various types at work, and it 


and in the way in which power is distri- | w, 
i Thus 
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may be safely said thatthe electric light shed at the Fisheries Exhi- 


‘bition contains one of the most interesting displays of electrical 


plant ever got together ; indeed, it is certain that nothing so com- 
plete, so efficient, or of equal magnitude and value has ever been 
shown under one roof in Great Britain. 


THE EXPORT OF IRON TO FOREIGN COUNTRIES 
AND BRITISH COLONIES. 


In the absence of the CustomHouse returns, which are usually 
distributed during the summer months, there is professedly 
great anxiety expressed to obtain details of the results of last 
year’s operations in so far as exports are concerned, and we 
endeavour to give in the following the outlines so far as possible, 
The export of railroad iron, as will be seen from the table below, 
shows an increase of some importance; the totals have risen from 
693,000 tons of railway iron in 1880 to 826,000 and 933,000 tons 
in 1881 and 1882 respectively. British North America took 
(leaving ont 000’s) 85, 100, and 95, during the three years, viz., 


of | 1880-82. The shipments to British India have been, in 1880, 


128,000 tons, 94,000 tons in 1881, and 135,000 tons in 1882. 
The increase to Australasia is demonstrated as follows: — 
ments in 1880, 86,000 tons; in 1881, 97,000 tons; and in 1882 
othe gen large increase of iron, the largest portion 

ere is, n, a crease of pig iron, i 
of which is shipped to European ports, while 500 to 60€,000 
tons go annually to British North America and the United States 
of America. Nearly all other descriptions show an increase so 
far as it affects quantity, but the percentage in values presents 
but little if any changes. The tonnage under the head of 
sheets, plates, has advanced from 283,000 in 1880 to 304,000 and 
to 348,000 tons, respectively, for 1881 and 1882: On the other 
hand, the exports to the European group show no remarkable 
activity. There is an increase in regard to the tonnage shipped 
and the exports to the lowlands, which goes in transit, more or 
less, to Germany and other countries; there is a corresponding 
expense summing up toa total increase of about 10,000 tons. 
The same remarks refer so far as it affects the European countries. 
With the exception of Italy, Spain, and, in a minor way, the 
Scandinavian countries have been comparatively faithful 
customers. The only increase, likewise on a Liliputian scales, 
appertains to France and Portugal. With the exception of the 
Brazilian Empire and the Mexican Republic, who have steadily 
advanced in iron shipments from this country, there is no 
apparent sign that progress is on foot with the view of recouping 
the heavy losses which the South American Continent has 
inflicted on the British iron industry. The shortcoming 
in tonnage during the period 1876 to 1880 may roughly be 
estimated as exceeding one million tons of iron, wrought and 
unwrought. Where little, or comparatively less decrease is 
appearable, it must be borne in mind that in many cases finished 
iron has, within the last seven years, taken a lower place in the 
rate of percentage when compared with increase of pig iron. 
However that may be, so far as it regards the tonnage, the 
British iron ind has lost no ground. The falling-off in 
shipments on the one side has received a check. The health 
trade with our Colonies has now reached a development which 
fully compensates for prior losses in the decline of the countries 
nearer home who have, for nearly a century, beer faithful 
customers. The European States took in the aggregate, roughly 
estimated, 45 to 50 per cent, of the proportion of total iron 
shipments from Great Britain during twenty-five years, 1856 to 
1880. During that period 26 millions of best iron, all desvrip- 
tions, were shipped to European States out of a total of 
54,100,000. The United States shared: in this respect, subject 
to fluctuations to a rate varying from 15 to 25 per cent., thus 
leaving 25 to 30 per cent. as the proportion falling to the share 
taken by all other countries, including shipments to British 
colonies. The proportion per cent. held by British Colonies has 
now assumed a percentage exceeding 30 per cent., and this takes 
the place of others, who have retired, more or less, as stated 
above, during the past seven years. 


Statement showing the Exports of Iron and Steel in the Year 
1882; compared with the Year 1881, and the Results of the 
Average Shipments during the Quinquennial Period 1876 to 
1880, distinguishing the Increase between 1882 and the Average 


of previous Five Years. 
oF Tons. 
Increase of 
Average of| Total of | ‘Total of /1882 overthe 
on 1881, 1882. av re of 
1876 - 1880, 
Bars, bolts, &c, 247,049 | 204,361 | 313,665 66,596 
Railroad iron 501,975 820,800 933,123 481,148 
Cast and wrought 7,142 291,844 829,899 72,257 
Hoops, plates, &c 212,171 | 964,925 181,116 
Steel unwrought .. 84,868 167,428 171,653 790 
Steel wrought .. . 11,729 16,878 17,988 6,209 
Tin-plates .. ..| 171,158 248,381 265,021 98,868 
Tons .. ..| 1,488,216 | 2,214,936 | 2,460,759 977,462 
and puddled scraj 

1,225,688 | 1,606,077 | 1,899,546 668,912 
Total ., ..| 2708841 | 8,820,313 | 4,850,207 | 1,686,974 
VALUES, In & STERLING. 

av 

1876—1880. 
Bare, bolts, &c. .. ..| 1,878,455 | 2,018,198 | 2,900,697 | 491,172 
Railroad iron |. 3,761,712 | 5,666,446 | 6,876,034 | 2,614,992 
Cast'and wrought 8,684,968 | 3,964,268 | 4,559,904 868, 
Hoops, plates, &c. ..| 2,721,481 | 3,404,790 | 3,948,005 | 1,296,624 
Stee! t unwrought ..| 986,624. | 1,871,161 |. 2,044,722 | 1,058,098 
Steel manufactured 745,103 919,311 916,845 181,342 
Wire .. .. .. ..| 687,810 | 1,000,844 | 1,829,597 634,717 
Tin-plates .. | 8,824,612 | 4,668,182 | 4,642,184 | 1,817,572 

| 17,790,766 {22,998,085 | 96,119,448 | 8,923,878 

and puddled scrap) 

se 8,009,682 | 4,592,893 | 5,406,049 | 1,753,261 
Gross total .. 21,410,449 | 27,500,908 | 81,670,411 | 10/775,084 
TENDERS. 

SEWER, &., FOR THE ABINGDON BOARD OF 

GUARDIANS. 
Mr. Geornck Winsuir, A.M.LO.E,, engineer, Abingdon and 
‘estminster. 
2s. 4. 
H. Norman, 68010 0 
essTs, oe 
H. Potter, accepted 
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THE DAPHNE DISASTER. 
Tae able report by Sir Edward Reed,.M.P., the 
late Chief stor of the Navy, on the Daphne disaster, 
is now published, and will be welcomed 


builders and shipowners at home and abroad as a valua 
addition to the science of naval architecture. That there 
are both novel and startling di ing to the 


g disclosures, relating 
_ stability of ships, embodied therein, must be universally 


in the future, both before launching a ship or sending her 


hen floating t 

w a 

to Messrs. en, an u so many 


e services of Mr. 


the appeared tc have a metacentric height of nearly 8in. He 
ae to state that with this amount of stability, rw with the 
height of side out of water, it had been most difficult to 


actual stability in the upright position, and a high side must of 
necessity be i le of capsizing under i circumstances. 
So general was this belicf that it had never, he said, occurred to 

stability of a ship at her launching draught.” e only excep- 
tion to this known to him was the curve of the Hammonia, which 
ober Clyde, nearly or quite capsi 
ilders of that ship »” said Mr. 
Elgar, ‘‘to have been as much astonished as Messrs. Stephen 
had the whole matter looked into, and they have the actual 


Fic.! 


curve of stability of that ship calculated.” And the belief of the 
witness was that this curve disclosed a deficiency of stability 
which had hitherto been wholly unexpected in such ships, and 
which it was quite impossible—the details of the Hammonia case 
ss unknown to them—for the builders of the Daphne to have 
‘oresecn. 

This evidence of Mr. Elgar was substantially repeated by Mr. J. 
H. Biles, naval architect to Messrs. J. and G. Thomson, - | de- 
bank. Mr. Biles produced the Hammonia’s curve of i ity, 
which he had himself calculated, and which disclosed 
fact that although the ship had some stability in the 9 ag 
position, it, nevertheless, reached a maximum at about 33 deg., 
vanished at about 50 deg., and became again positive at 
about 90deg. Mr. Biles shared Mr. Elgar’s belief that no previous 
curve of stability had ever been constructed for a mercantile shi, 
at her launching draught. ‘I know of no calculation,” he said, 
“* for a complete curve of stability having been made, or even of 
the necessity of the thing having been suggested.” Before pro- 
ceeding further, I would explain that the ‘‘ curve of stability” to 
which reference has been made is nothing more than a graphic 
representation of the successive leverages with which the buoyancy of 
the ship tends to force her either back into the upright tion, or 

her from it when she been by force inclined from that 
position. This leverage is measured by the distance between the 
two vertical lines through which the weight of the ship acts down- 
ward and her buoyancy acts upward respectively. As 4 given ship 
is more or less inclined, this distance or leverage usually alters, 
because the centre of buoyancy alters, while the centre of gravity 
does not. These stability leverages, being calculated for various 
angles of inclination, are set up as ordinates along a base line—at 
i ces em the number of degrees in the ive 
angles—and a curve wn through the ends of these i 
becomes the “‘curve of ility.” It is constructed, therefore, 
just as curves are being continually constructed, to represent 
changes of temperature, changes of metric pressure, 
of tion, and a thouvand other like varying quantities. 
no curve of stability has ever before been made public for a 
mercantile steamer at launching draught, and asI can no trace 
of one having been made even in those shipbuildi ishments 
which are most advanced in scientific practice, it may be proper to 
explain this deficiency by reminding you that the “curve of 
stability ” is itself of quite recent construction. In 1867, on certain 
designs being submitted to the Admiralty, which to me 
manifestly deficient in stability at large angles of inclination, I 
had the stability calculated at several successive equal angles, and 
the results were brought to me in the graphic form of a curve. 
Mr. N. Barnaby, C.B., the present Director of Naval Construction 


-sided she can be 


stability on thering ad to angles, 
and thet although it reac es & me sf ishes, it 
may be relied upon as existing in some for even very large 


in ordinary ships as a guarantee of sufficient stability at all angles 
here in my opinion, to y 
scientific calculation to their work than Messrs. Denny Brothers, 
of Dumbarton, who have greatly distinguished themselves 

organising at their establishment a paced department 


staff, and the benefit of many of their investi- 
et eter y, the senior member of the firm, 
says that curves of launching stability have not been made by him. 


it | metacentric the Daphne as 
the | it is manifest that the present disaster was much influenced in its 


uite certain. It has been | calcula’ 


will possess | work upon which the above 
character 


must forthwith abandon a doctrine which they have to a very large 
is now seen 


onia, 
may not be associated with the other characteristics of 
ility at very light draught, and which much di 
form of the upper portion of the ship, and although the actual 
unched was less than Mr. 


character, and the com; capsizing t about by the unex- 
slow growth of the stabili adverted to. I have 
the ship’s curve of stability at the launching draught carefully 


ted, and it appears that as she inclined she + aang stability 
eg. 


use inclination of 10 her lever of 
was . in iving a righting moment of 
only about 32} foot-tons; at an e 0 en in. 

i foot-tons; at 30 deg. the lever 


long and the righting moment 
was 4;,in, and rig ed 182 foot-tons. These increases 
of stability are so small t, when first brought to light by the 
calculations made after my ents upon the ship on July 
28th, they seemed open to t, notwithstanding the fact that 
curves previously calculated in London, the evidence of Mr. Elgar, 
and the case of the Hammonia, had all made a specially low curve 
of stability seem probable. Mr. Peter Denny, of Dumbarton, in 
whose establishment all appliances for shipbuilding calculations 


exist, as I have intimated, having kindly placed them 
at my di Ge of stability for the condi- 
of the _ calculated there, and as the results conformed 
closely to er and independent] 
there appears to be no reason to doubt the 
figures are based, notwithstanding 
I will complete the figures by saying 
| during 


their very unusual 
that, presuming all openings to have been effectually cl 


ips and some Matters of Interest connected | the inclination of the ship, and the whole shi —— ht up to the 
therewith,” read at the Institution of Naval Architects in 1871, | top deck, aise thes we Shighis shifted, the lever stability at 
Fug.5. 
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and has been repeated in Mr. W. H. White’s “‘ Manual of Naval 
Architecture.” The Hammonia’s case has clearly shown, however, 
that the stability at the large angle of inclination, instead of being 
a continuation of the positive stability of the upright position, 
may be a ae of positive stability occurring after an 
interval of i ity, and consequently that the existence of posi- 
tive stability both at the upright ition and at extreme 
angles of inclination is no guarantee whatever of safety, at least 
in certain cases. Nor can it at all be assumed hereafter that 
because a high-sided vessel ‘has initial ‘stability she can be relied 

upon not to capsize under ordinary launching conditions. 
It is not easy to see how the doctrines which I am here calling 
— come to be widely accepted by the profession. They 
ill not for a single moment stand the test of scientific investiga- 
tion. As soon as they are carefully considered they are seen to 
be wrong. They are at the best but specious generalisations from 
a limited class of familiar facts, and though they | find many 
seeming corroborations under the ordinary conditions of ships, they 
oy be disproved examples. It is needless even 
to draw such examples from ships, for the most elementary forms 
furnish ready illustrations. In the 1871 paper on 
the calculation of the ity of ships; to which I have just 
adverted, floating bodies of spay sections and parallel through- 
i as illustrations of certain scientific 


princi; 

— to illustrate the unsoundness of the doctrine in ne. 

section immersed and have constructed 

for it curves of correspon to different positions of the 

centre of gravity, and have thus obtained confutati 

of the principle. A si 

is immersed th 


40 deg. of inclination would have been 7}in., and the moment of 
stability 315 foot-tons. At 50deg. the lever would be nearly 1ft. 
in length, and the righting moment 500 foot-tons. At 50} deg. the 
whole side would be immersed, and all stability would be gone. It 
must be perfectly obvious to everyone, however, that long before 
the ship could reach this inclination, the men, and much of the 
loose material, must have begun to slip down the decks, and have 
introduced altogether new conditions. - 

It is unn to enter here into minor particulars, because it 
will be obvious that with so little increase of stability as she 
inclined, the capsizing of the vessel is clearly accounted for. 
Before passing on, however, it may be well to exhibit the contrast 
between the Daphne and other vessels of small initial pages | and 
for this purpose I have taken almost at random, and as ordinary 
examples, two other mercantile steamers, which I will call A and 
B, and of which the curves of stability are known, and reducing 
them, as well as the Daphne, to one standard by bringing the 
metacentric height of all to zero, I obtain the following lengths of 
stability levers at different angles, observing that on this compari- 
son I assume that the bulwarks above the main deck and the Poop 
are not water-tight, and that the stability ceases with the gradi 
immersion of the main deck :— 


Ship. Atl0° At20° At30° At 40° At 50° At60° 


Were I to regard the Clyde disaster in the abstract, or to make 
ht and safe at ship launches my only 
standard, I should 


with so many men and so mu 
the builders should, even without any suggestions as to a slow and 
small increase of stability as the vessel inclined, have calculated 
the initial stability of the vessel, and finding it as small as it was, 
as they would have done, they should have naturally altered the 
what is j to quali i ent pointing out the 
velotions of this the practice of Ehipbuilders and 
and to the grave defect in the assumed theory of the 

ity at light draught which, as we have seen, this disaster 


| 
at the Admiralty, was the officer who codncted, wh Ve, J 
Sow the of tho ‘cb Barro, | 
officer who actually made the caleulations, and produoed the first to involve public danger. 
curve of stability” which has ever been Its con-| Now, although in the Daphne case there is no reco of 
in a paper read by me at the jon of Naval in 
graphically statical dynamical ttabili 
4 of completed fut until the Hammonia case occurred 
they will, it is to be hoped, carry with them sufficient | if » initial and’ big — 
weight to render their consideration a matter of necessi 
That this view has widely prevailed is q 
to sea. e says t ron are coneraliyv for crantad th ph shin with initi 
: It is no 
con @ angles of inclination. Sufficient initial stability bas been regarded 
' nove! labours and anxieties, that they 
Francis Elgar, member of Council of the Institution of Naval 
* Architects, for the investigation of the causes of the accident, 
i and for furnishing me with such information from their firm as I 
' desired. In the course of his evidence Mr, Elgar, on the lith 
f July, gave the results of certain preliminary estimates and calcu- 
“| lations which he had made for the hne, and which showed that ’ 
j bis view h 0 en another form in the literature of naval 
and it has also af that if a initial 
; : stabili some stabili at very large angles of inclina- 
account—up to the date of his evidence—for the capsizing of 4 
was laid down quite clearly in an able paper ‘‘On the Calculation | | 
~ ‘hid 
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2 is 
' vity 2ft. below its centre of form, it has abundant stability, 
’ both in the upright position and inclined at 90 deg., but none at 
all when inclined at 66deg. When the centre of gravity is raised 
a foot it still has large stability upright, and good stability at 
; 90 deg., but it loses all stability at the intermediate inclination of 
. § 53 deg., and only begins to regain it at 82deg. The Hammonia 
; example shows that the doctrine is no more true for ships than for 
F prismatic forms, and it consequently follows that professional men 
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this 
already — to have effect is manifest. perhaps been given, and which has diverted many from 
en such shipbuilders as Mr. Pi Messrs. R, Napier and | the grave elements of which more often are associa’ 

5 Messrs, Denny, without hesitation or delay, serps to | with small initial stability, is not. the least doubt, however, 
act upon a novel development of professional science, its im that a small initial stability given to many modern 
ance cannot doubted, nor its adoption long be negle by | mercantile hi: ven in the belief that much more is sure 
others, The general belief that a high-sided a having some | to be gained as the ship inclines (within large limits)—has resulted 
initial stability will as she inclines gather large additional stability | in the capsizing of many ships at sea and in grave danger to many 


that are still afloat, not in the same manner, because not in the 
same condition as bade i se as the Hammonia and Daphne, but 
from ether not less deficiencies, 


spread influence on modern mercantile shipbuilding, and. has 
greatly encouraged people to be satisfied with ‘ 


FIG. 6.—CURVES OF STABILITY OF PRISMATIC BODY OF SQUARE SECTION. | 


ht of water .,ths of depth : A, with centre of gravity at centre of form; B, with centre of 
gravity, 1ft. below centre of form ; C!, with centre of 


gravity, 2ft, below centre of form. 
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Secondly—I am equally convinced that the system which was 
pursued at the origin of this vessel, under which owners define so 
many dimensions and particulars of a ship as to leave the designer 
but extremely little scope for the determination of the elements 
which com or a vessel’s stability, and under which 

orm to these requirements of owners, and 
undertake to carry them out without a full investigation of that 
one, bringing about a 


ion of msibility and cpenies avenues to 
accidents which ‘oresees, I am of opinion that 
the system, which has been pursued in this case, of en- 


FIG. 7.~CURVES: OF STABILITY OF PRISMATIC BODY OF SQUARE SECTION, 
ht of water jth of depth : A, at centre of form ; 


tre of above centre of form; B!, with centre 
cen! gra’ of fe 


ift. centre 3 C, with 
gravity, 1ft, below centre of form ; Gh with centre of gravity, aft. below 


CENGTH OF STABILITY LOVERS 


FIG. 8.—CURVES OF STABILITY OF PRISMATIC BODY OF SQUARE SECTION. 


Draught of water jths of depth: A, with centro of gravity at centre of form; B, with centre of gravity, _ 
if canto of form, with centre of above of Bi, with of 
gravity, 1ft. below centre of form; Cl, with centre of gravity, 2ft. below centre of form. | 
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FIG. 10.-CURVES OF STABILITY OF PRISMATIC BODY OF SQUARE SECTION. 
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FIG. 9.—CURVES OF STABILITY OF PRISMATIC BODY OF SQUARE SECTION. 


With centre of at centre of form: A, with draught of water .{,ths of depth ; B, with draught of 
water jth of dosth's with draught of water of depth. 


FIG. .—CURVES OF STABILITY OF PRISMATIC BODY OF SQUARE SECTION. 


Draught of water ¥,tbs of depth : A, with centre of gravity, Ift. above centre of form; A', with centre of gravity, | t of water ,ths of depth: A, with centre of gravity, lft. below centre of form ; A!, with centre 
shove center dl Draught of water ith By with contre of aft. below centre of form. Draught of water jth of depth : B, centre of’ gravity, Ift. 
B with centre of gravity, ft. above centre of form. “Draught of water #ths of depth : C, with contre of gra- w centre of form ; Bl, with centre of gravity, 2ft, below centre of form. t of water #the of 
vity, Ift. above centre of form ; C!, with centre of gravity, 2ft. above centre of form. depth : O, with contre of gravity, Ift. below centre of form ; Ci, with coutre of gravity, 2. below centre 
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stability, in some cases with none at all, and even less than none, 
Many steamships of large have been built of late years for 
influential steam com and other owners, which are 
totally incapable of floating upright without the aid of or 
of cargo, and which cannot be unloaded in dock without being held 
ight with hawsers attached totheshore. Such ships, even when 
capable of floating unballasted without capsizing, can oaly do so satisfactorily. The manner.in which both builders and owners 
tolling over at ze angles of inclination, and there fis @ posi- | lave assisted in giving fulness and completeness to the official 
tion of stable eq’ jum. When carefully watched over and stowed | inquiry is most honourable to them, and 
suitable cargoes these ships can usually be made safe at sea, | sciousness of any intentional or known on their part, 


curred by the Daphne’s launch, nor in the least degree rent 
its success and safety. A: 


and 
e of the 

produce 
dented. on 


Thirdly—It would have been well, doubtless, as the event has 
proved, for the builders of the Daphne to have made an exception 
of this vessel by calculating, before the launch, not only the height 
of her metacentre, which is often done, but also as approximately 
as was possible the height of the centre of gravity, which is much 
less often done before launching. I am of opinion, however, that 
no such calculations as would usually be made, either at Linthouse 
or af many scores of other private shipbuilding establishments, 
would have been likely to the real state of the ship—First, 
ments would ive Aon 

of risk or danger; in the second place, 


ufficient for ; and in the 
h 
is case proved. so fatally deficient. I regard the two 
successive elements of initial and subsequent stability as inseparabl, 


has been the means of disclosing. That there has been a a 
| 
and will retain some even at very large angles has exercised a wide- 4 | 
ne 
| 
| 
4 
f 
| 
} ” 
. The Commissioner then trunting Key ships | 
ment exclusively to persons 
proceeds to deal at length | which enforcement of their requiremen 
ope Kisii, and in great detail with | stability and other vital qualities, is, although 
the various fittings of the | essentially bad and dangerous one ; but both of these are 
“ ate eR eae er Daphne, and shows the | so widely practised and receive the sanction of so many emineat 
effect they had on the | owners and builders, that I should regard it asa harsh and more 
C. stability, and says:— or less unjust use of the Daphne disaster to visit its owners and 
$3 builders with the consequences, even if no unforeseen and excep- 
{ ‘ ; : ‘ to do—the view I of 
Ay p= | in this disaster, and I would 
Ay builders nor the owners of i 
ea this ship, nor any persons in 7 
their service, were in the i 


_ to no other disturbing force or forces, the 
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than that of the Hammonia, yet in the Hammonia case Mr. Biles 
stated in his evidence that he had very carefully calculated the 
metacentric height of the Hammonia, and “‘ on the face of it there 
did not appear to be any reason why the ship should turn over.” He 
also said—“ Until we had that experience we should certainly have 
said that the ship was quite safe to launch with any positive 
stability at all.” 

The Daphne had some positive stability, and the same conclusion 
might have been drawn in her case by who knew nothing 
the fatal smallness of the stability to be developed during inclina- 
tion, as was subsequently shown by my calculations. 

It has been correctly laid down, in all recognised works 
on naval architecture, that a floating vessel must not only 
displace a volume of water equal to her own weight, and 
whatever may be in her at the time, but that the centre 


of gravity of the ship and its contents should be in the a 


same vertical line with the centre of buoyancy of the 
volume displaced. Two forces are thus at work upon the 
ship, viz., that of gravity acting downwards, and that of 
buoyancy acting upwards, when these two forces 
are in the latter named condition, and are subject 
ship will 
remain at perfect rest, or, in other words, occupy a position 
of equilibrium. The centre of gravity, however, of a 
ship, is a fixed point, the actual position of which may 
be ascertained either by calculation or by experiment. 
The centre of buoyancy, on the contrary, may vary, as the 
vessel becomes inclined by any disturbing force, owing to 
the difference of the shape, the immersed and emerged 
— of the vessel, when inclined, but its position may be 
ound by the proper treatment of the immersed and 
emerged portions, or “ wedges,” as they are termed in the 
profession. 

We cannot illustrate this principle better than by em- 
ploying Fig. 1, as used by Sir Edward Reed in his report. 
t will be seen there that a transverse section of a ship is 
shown inclined to a small angle, and that a mechanical 
couple is formed, viz., that the total weight of the ship 
is acting downwards through G, and the total buoy- 
ancy is acting upwards through B, as indicated. It is 
obvious that, these forces being equal, she cannot rest in 
this position, and statical stability may be defined as 
the effort which she makes to return to the position of 
equilibrium, and is measured by the length of the arm 
G1, multiplied by the displacement of the ship in tons. 
By continuing this process for several — of inclination, 
a curve of stability may be constructed, as described in 
the report, by which a correct estimate of the ship’s capa- 
bilities, or powess to return to the upright, may be 
measured at any desired angle of inclination. 

The Commissioner begins the second part of his report 
as follows :— 


It may be well to commence this part of the report by illustrati 
the manner in which the curve of stability is constructed. Fig. 
angle o eg. to the upri e total weight or gravity of the 
vessel will act the centre of the 
total buoyancy will act upwards through the centre of buoyancy B, 
as the arrows indicate. It will be obvious that whether we regard 
either the one or the other—the weight or the buoyancy—as pre- 
dominating, or both as operating equally, the result will be the 
same, viz., to push the vessel back to the upright position. She 
obviously cannot rest in the inclined position with these forces and 
no other operating upon her, she must revolve until gravity 
and buoyancy act in the same vertical line, but in opposite 
directions. If she oscillates back and passes the upright 
position, there will at once be an excess of buoyancy on 
the —_ side. The centre of buoyancy will move out, and 
she will be pushed back n to the upright. It is also obvious 
that the further she is inclined the more will the ship be immersed 
on one side and emersed on the other, and therefore the further 
out will the centre of buoyancy move. Now, as neither the 
pate nor the buoyancy need be altered in amount by mere 

clination, and as they are equal and operating equally, it follows 
that whatever the inclination, the force acting will stage be the 
same, but the leverage marked G Z will vary as the centre of 
buoyancy moves. At 30 deg. inclination, for ple, in Fig. 2 
G Z is much greater than it is in Fig. 1 at 15 deg. In Fig. 3 these 
lengths are set P as ordinates of a curve, and similar lengths for 
inclinations of 45 and of 60 deg. are similarly set up, the curve 
drawn through their upper extremities is this vessel’s ‘‘ curve of 
stability,” observing that the base line is divided into equal lengths 
for equal angle intervals on any convenient scale. 

As the ‘‘metacentre,” I must explain that in former 
times, when ‘‘initial stability” alone was calculated, the word 
**metacentre ” had a much more limited meaning than it 
now. It formerly had relation to the upright position of the 
vessel, in which case the buoyancy acts upwards through the centre 
line of the ship’s course—along G M, for example, in Fig.1. After 
receiving a slight inclination the vessel has, as we have seen, a new 
centre of buoyancy, and the buoyancy itself will act upwards 
along a fresh line slightly inclined to what was viously the 
upright line, and will intersect it at some point M. This point 
was called the “‘metacentre,” and if we suppose the angle in Fig. 1 
to be very small—much less than 15 deg.—then the M shown 
there correctly marks the ‘“‘metacentre.” It is obvious that 
when a ship is much more inclined the point at which two con- 
secutive lines of the buoyancy’s — action will intersect, may 
not be and often will not be in the middle line of the ship at all ; 
but this point is, nevertheless, called the “‘metacentre,” and the 
use of the word in this extended sense has recently become 
a In Fig. 4 is shown a floating body of square section, 

clined in the water at an angle of about 30 deg. WL. is its water 
line or line of floatation. B is its centre of buoyancy. By giving it 
a “slight” inclination from the position, it will, of course, have 
a new contre of buoyancy given to it. If we incline it one way b 
will show this, if we incline it the other way 6" will show it, arid 
for each of these positions there will be a new line of action or 
buoyancy. But these lines of action together with that through 
B, will all meet or intersect in one point, and this point M will 
the metacentre at 30deg. of inclination. In Fig. 5 I have 

mted the water-lines, centres of buoyancy, and metacentres for 
py eaten ta of angles of inclination, and in order to illustrate 
the change of position which the metacentre unde , even in the 
case of so simple a form as a prismatic body of square section 
partly immersed, I have completed the metacentric curve, or curve 
of loci of the metacentres, for all angles of inclination through 
360 deg. at intervals of 10deg. It may be said, in passing, that 
this figure is of itself sufficient to illustrate the very great and 
complicated changes which even this simple form of ship would 
undergo with varying positions of the centre of gravity. Tn Fig. 6 
Ihave shown curves of stability for this prismatic body, with the 
eentre of gravity in the centre of form, and also with that centre 
in some cases raised above, and in others placed below the centre of 
form. In this figure the draught of water is taken at three twenty- 
fifths of the total — of the prism. In Fig. 7 are shown similar 
curve: of stability for the same figure, and under the same con- 
ditions, excepting = draught of water, which in this is one- 


fifth of the total dept 
In conditions, but with 


. 8 are shown similar curves under like 
a of 2-5 in depth. In Fig. 9 I have selected from the 


above curves those in which the centre of gravity and the centre of 
form have been taken as i but at their respective 
pen ge by water. In Figs. 10 and 11 I have again taken cases in 
which the draughts of water differ as before, but in which the 
centre of gravity is in the one set of cases—Fig. 10—taken 1ft, and 
2ft. respectively above the centre of form, and in the other cases 
—Fig. 1i—like distances below it. These figures serve to illustrate 
very clearly the error involved in the assumption that with stability 
at the upright position and stability at 90 deg.—or but little in 
stability at the latter, which is what some authors have instructed 
the profession to be content with—there need be no apprehension 
of any deficiency of stability at intermediate angles of inclination. 
They show that with square sections and prismatic forms there 
may be various dispositions of, centre of gravity and draughts 
of water, with which stability in the upright position, and again 
at 90 deg., are not proofs of safety, but indications of the gravest 


er. 
e relation in which actual ships may stand to such cases as I 
have for simplicity sake given above may be readily seen by now 
proceeding to consider the curve of the monia. I am not in 
—< of the drawings of this ship nor of the distribution of 
weights, and have therefore not been able to calculate her 
curve of stability; but I have no doubt that the curve handed to me 
in evidence by Mr. Biles is a correct one, and is reproduced on a 
smaller scale in Fig. 12. It will be seen that it very closely resem- 


32ft, 3in. broad, and 24ft. deep, with a freeboard of 8ft. to the 
spar deck, and with full cargo of coals or grain. Her curve is 
extracted from a valuable paper read before the Institution of 
Naval Architects by Mr. Benjamin Martell, entitled, “* On Causes 
of the Seaworthiness in Merchant Steamers, ae bi I have taken 
from Mr. W. H. White’s “‘Manual of Naval Architecture,” pub- 
lished in 1882, and her particulars are as follows :—P: 
steamer, with miscellaneous cargo, laden so as to be initi 
unstable; 312ft. Gin. long, 33ft. 4in. broad, and 16ft. 3in. mean 
draught, and with about 9ft. Sin. freeboard. On inspecting the 
curves in Fig. 14 it will be seen that in the case of ship A, altho 
her metacentric height is only eight-tenths of a foot, and the ear 
growth of stability is not rapid, it increases quickly and 

after an inclination of 20 deg. is reached, and has scarcely 

its maximum at an angle—between 50 deg. and 55 deg.—at which 
the stability of both the Daphne and the Hammonia have wholly 
disappea: In the case of ship B, which does not.greatly differ 
in stability from ship A, there is no positive stability up 
to 20 deg. of inclination, owing to the metacentre being 6in, 
below the centre of gravity in the upright portion. At 
20 deg. a position of stable equilibrium is reached, and then the 
positive stability increases pretty rapidly up to an inclination of 
about 45deg., when it attains its maximum. At the angle at 
which the stability of the Daphne and Hammonia disappear it has 
not greatly fallen, and keeps positive to nearly 80 deg, of inclina- 


bles the curve of stability of the prismatic ship immersed one-fifth | tion. 


of her total depth, and having the centre of gravity at the centre of 
form—slightly below the metacentre. However unexpected, there- 
fore, may have been the state of the Hammonia’s stability, it 
clearly lies within the view and grasp of science, now that atten- 
tion has been drawn to the subject. At the same time I do not 
think that either Mr. Elgar or Mr. Biles in any way exaggerated 
the risks which must have been run at launches since the introduc- 
ts. e monia, ins’ of rapidly acquiring stabi 

as she inclined—as it was thought and taught that Gicteidel 
ships would certainly do—in point of fact gained stability so 
slowly that although she-had some substantial metacentric height 
—6jin.—at 20 deg. she had a righting lever of only 3}in. At 30 deg. 
it was only 4,;in. Beyond this it never much increased ; at 50deg. 
it was but lin. in length, and at 53 deg. it disappeared altogether. 

capsizing at egrees, and passing through a p! of negative 
instability from 53 to 90 degrees, she then began to acquire positive 
supposing her main water-tight, but in e early e8 0: 
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In both vessels the initial stability was small; in both it grew but 
slowly as they inclined; in both the maximum stability lever was 
limited to about 5in.; in both this maximum—provided the vessel 
was water-tight up to the main deck only—was reached between 
30 and 40 degrees of inclination. In both it then rapidly declined, 
and in both it wholly disappeared at little more than 
50 degrees. In Part I. of this report I have assumed in dealing 
with the actual capsize that the side above the main deck 
may have contributed to stability during the brief period 
of the vessel’s roll to port, and in Fig. 13 I have shown the 
curve of stability which would have held good until the gunwale 
became immersed, provided the side was perfectly watertight up 
to the top deck. I have also shown the modification the curves 
undergo on the assumption of the poop being watertight, and of 
this alone above the main deck being so. It does not appear to me 
at all n to discuss at length the actual corfditions or value 
of these upper structures in the present case, because, as I show in 
Part I., there was even on the most favourable suppositions, in- 
sufficient stability to keep the ship safe under the circumstances. 
It was at the early angle of inclination that the stability 
failed to come into play, as the curve clearly shows up to 
3ideg. neither nor upper works could assist at that 
angle, with so much shifting weight on board, and such very small 
growth of stability, she must have acquired considerable momentum, 
and have accumulated considerable work. The stability remaining 
—even assuming the upper works to have been fully etfective—was 
very little more than sufficient to absorb this ‘‘ work,” and could 
only have done so when she had reached the angle of about 50 deg. 
where she was apparently held for a moment or two, and probably 
carried mig ool k towards the upright. The vessel was in no 
condition, however, to withstand such Eateees through her cargo 
pete, &c., and such further movements of weight as must then 
ve taken place, and the completion of the capsize was inevitable. 
In order to further illustrate the relative stability of both the 
Daphne and the Hammonia, I have compared them with the curves 
of stability of two actual ships of small initial stability which have 
been carefully calculated, and which I will call ship A and ship B. 
The ship A has a positive metacentric height of eight-tenths of a 
foot, but ship B has a negative metacentric height of five-tenths of 
a foot. In the latter case the vessel would roll over to about an 
angle of 20 deg. before she to acquire ware stability. I 
have shown these curves on Fig. 14, from which it will be seen 
that both the Daphne and the Hammonia are at launching draught 
greatly deficient in stability alike in amount and in range. 
slowness with which they acquired additional stability is alike 
remarkable as com with the growth of stabili vessels A 
and B. I may add that ship A is a spar-decked 245ft, long, 


In order to better exhibit the relative stabilities of ships Aand B 
with those of the Hammonia and Daphne at launching draught, as 
well as to illustrate the resemblance of these two vessels A and B 
as regards the amount of their natural stability, I have thought it 
well to eliminate the initial metacentric heights by assuming that 
they are so shown as to bring the centre of gravity and metacentre 
together in each case respectively. For the sake of extending the 
comparison between these ships and the Daphne and Hammonia I 
have also modified their curves of stability to suit the condition of 
coincident centres of gravity and metacentres. Fig. 15 accordingly 
shows these four curves of stability with the metacentric height 
reduced to zero. This figure well illustrates the comparative low- 
ness and shortness of the stability curves of the Daphne and Ham- 
monia. Fig. 16 shows the curves of displacement, centres of 
buoyancy, and metacentres of the Daphne respectively, from.which 
can be readily ascertained the positions of the metacentre and 
centre of buoyancy of the vessel at any given displacement or 
line of floatation. 

It seems obvious that this Daphne disaster should be followed by 
a general extension ani ara of fully calculating the stability 
of ships, and more jially of the practice of calculating ‘‘ curves 
of stability” for vessels at successive draughts of wa’ from 
light or launching draught to the deepest load draught, and from 
the various conditions of coal and cargo stowage. 


Judging from Sir Edward Reed’s report, however, too 
much reliance appears to be given to what is known as the 
“metacentric method” of estimating a ship’s stability 
in the light condition, and more especially in the launch- 
ing condition, and this belief actually already 
gone so far as to justify one of the scientific witnesses 
examined during the inquiry in asserting that it was “in 
his opinion, up to the time of the launch of the Ham- 
monia, quite safe to launch a ship without any positive 
stability at all.” The report itself fully describes what 
this “metacentric method” is, and how far it may be 
relied on, and an inspection of the metacentric curve, Fig. 5, 
or the curve of locus of the metacentres of a square 
prismatic body immersed to ,?,ths of its depth, will show 
the numerous variations the metacentre undergoes for all 
angles of inclination through 360deg. To the fact that such 
a prismatic body of square section could be used to prove 
the error in the popular notion of stability at _ draughts 
attention was called prominently by Mr. Elgar in his 
evidence. 

By continuing the investigation thus suggested still 
further, with the same prismatic body, and varying the 
draughts of water, and the position of the centres of - 
gravity, it will be seen in Fig. 6 that as the centre of 
gravity is lowered, that greater stability is given to the 

both in amount and in range, and in Fig. 7, that 
with the same lowered positions of the centre of gravity, 
but with greater draught of water, the stability is consider- 
ably augmented. In Fig. 8, however, with the same 
conditions of low centres of gravity, but- with a 
draught of water, the initial stability, or that obtained b 
the “metacentric method,” is small, in fact there is a s 
“ negative” metacentric height, but the growth of stability 
after an angle of about 20 deg. is reached is somewhat 
rapid, and the curve indicates a good range. Now this 
body under these conditions, when upright has little 
more than one-half of its depth out of the water, and 
demonstrates very clearly that ships may be designed with 
care that will possess the property of accumulating stability 
rapidly, and augmenting this quality by length of range, 
the distance of the metacentre below the centre of gravity 
being in this case about 2hin. ’ 

The state of things described by the evidence and report 
is to be accounted for largely by the practice of shipowners, 
who, from want of knowledge, entrust their interests in 
many cases to incompetent persons, and debar the ship- 
builder from exercising that control over the design and 
construction of a vessel to which he is fairly entitled. 
Why the Board of Trade, who are supposed to watch our 
merchant shipping interests in such matters, do not inter- 
fere in these cases we fail to understand. Itsurely cannot 
be from want of skilled officers in this important = 
ment of our Legislature. But considerable doubt is 
created as to this when one reads, as in the case of the 
official reports of the casualty to the Friedburg, given in 
the Shipping and Mercantile Gazette of Monday last, that 
the decision of the Wreck Commissioner was bound mainly 
Ps the opinion of two of the assessors in the case, as to the 

eged overloading of the vessel in question. These gen- 
tlemen appear to have had no other qualification than to 
have “ been round Cape Horn on several occasions,” and 
the verdict was in the face of the evidence of two of the 
most skilled and practical surveyors of Lloyd’s Registry. 

That the question of the duties of the Board of Trade 
has become a prominent one there is no doubt, for in an 
able article in the Times of the 20th inst., on “The Sta- 
bility of Ships,” it is adverted to by the remark “That it 
is impossible for the Board of Trade to remain much lo 
open to a reproach of this most serious nature ; it is high 
time that something were done to bring that department 
of the Government to something like the level of the 
Admiralty in respect of naval science. It is not to be 
doubted that immeasurable good would result from a 
vigorous handling of this subject at the Board of Trade, 
under sound scientific guidance, and taking effect rather in 
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the way of ing, collating, and publishing the abun- 
dant evidence, which the mercantile marine “ 
in the way of prescribing minutely the thousand-and-one 
brio w enter into the construction of the modern 
It is gratifying to learn that the ne disaster, and 
the facts disclosed during the inquiry regarding the 
stability of ships, are oy exercising a beneficial effect, 
by inducing some at least of the Clyde shipbuilding firms 
to issue Pym rules throughout their works, that this 
matter is for the future to receive greater attention and 
fuller investigation. If this can in any way be followed 
bod departmental action on the part of the Government, 
it indeed commence a new era in naval architecture. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
To-pay—Thursday—Birmingham ironmasters reported themselves 
fairly busy in most of the mills that have lately been running. 
The extent of new business is not considerable, nor are prices 

upwards, and the orders upon offer here to-day, nor indeed 
: in Wolverhampton, were scarcely calculated to much 
the position. 
ie week’s mails from Australia and New Zealand were 
nounced by merchants to be of little value, and to be devoid of 
any tive tendency. Yet there continues to be a steady 
business doing with London, on account alike of export and of 
home requirements, and if the prices which customers offer could 
be accepted, the volume of business now in. hand would be sensibly 
augmented from that market, 
ome orders for boiler plates, no less than for general merchant 
bars and for certain classes of sheets, are lessened by the uncertainty 
which agricultural engineers and other similar customers intimate 
still overhangs the outcome of the now ingathering harvest. Prices 
for ordinary quality boiler plates range from £8 10s. upwards, 

William Barrows and Sons quoted their plate “‘ list” as: B.B.H. 

- Bloomfield, not exceeding 4 cwt. each, £9; best boiler ditto, £10; 
double best ditto, £11; treble best ditto, £12; extra treble best, 
£15; and. best charcoal ditto, £19 5s, 

—* Monmoor best,” to 5 cwt, » £9; double best, £10: treble 
best, to 4 ewt., £12; ‘*Monmoor ” to 3 cwt. each—for 
flanging, &c.—£15 10s.; and charcoal plates, £17 10s. The 
“*Wright” brand of the firm was 10s. per ton lower than these 
quotations. Plates rolled by W. Millington and Co. were :— 
to 4cwt. each, 4ft. wide, and 15ft. long, S.H., £9; best boiler 

f similar di ions and weee £9 10s.; double best, 
erical forms and flanging out- 


for syns Pp makers uired all that money for 
Soutan a ey asked £9 10s. for trebles. nd 


nd 
Bars rolled by John 
here :—Flat bar 


. Rounds only of 5fin. and 5}in. were quo’ 

£10 10s.; and 5fin., £11; 58in. and 5fin., £11 10s.; 5fin. 

and 64in., £13; 63in. and 7in., £14; and 

7hin. to 7}in., £15. Turning and shoeing bars of the same firm 

were quoted £7 10s. 3 plating bars, guttered shoe bars, and angle 

bars, £8; best rivet iron, £9; and double best rivet iron, £10; 
hoops from 14 w.g. to 19 w.g. are £8. 

Common bars were plentifully offered, and where the competi- 
tion from other districts, which the ironworkers’ strike made 

icable, was felt, prices showed a decline in some cases of 

6d. per ton, making the minimum prices less than £6; but the 

makers of a good common bar sought to secure £6 5s., and declined 
to accept some offers from customers of £6 2s. 6d. 

Quietude characterised pigs. ‘‘ Willingsworth,” and similar 

. medium Staffordshire qualities, were quoted at 45s.; and all-mines 
of the leading brands could not be bought under 65s, Derbyshires 
‘at 48s. were out of the market, and the 60s. asked for Blaina 
hematites was rarely procurable. 

Common forge coal was to be had at 6s, 6d. upwards into boats 
at the pits; new mine sorts were 8s, for furnace kinds, while thick 
coal, for blast furnace purposes, realised 10s. per ton. 

Welsh coke, which is most ely used in this district, sold at 
from 15s. and 16s. for minimum and medium qualities up to 
17s. 6d. and 18s, for No. 3 Rhondda. 

The failure is announced of one of the chief iron firms of the 
‘West Bromwich district—Messrs. Edward Page and Sons, of the 

Roway Works, The liabilities are £30,000, and the assets are 

estimated at about £23,000, including the freeholds, which are 
valued at £17,000. The bulk of the debts are owing to South and 

North Staffordshire firms, chiefly for raw materials,. vig iron, and 

coal supplied, but a considerable proportion of the total liabilities 


are secured. 

In North Staffordshire the finished iron trade is still quiet both 
as to home and export. Orders are arriving but tardily, and con- 
= show no disposition to contract for forward delivery. 

' ices are low, crown bars being quoted on the basis of £6 10s. as 
a minimum, Pig iron and ironstone are in limited demand. 
Satisfaction is expressed at signs of the breaking up of the coal 
strike, which has lasted now over three months. 


division of what is known as the National Amalgamated Associa- 
tion of Iron, Steel, and Blast Furnace Workers. The organisers 
state that upwards of 1000 men in the Smethwick district have 
joined the new union, about the same number in North Stafford- 
‘shire, and some 500 in East Worcestershire; whilst lodges are 
— organised throughout the West Bromwich district. 

though work has been resumed, yet grumbling continues, In 
,. the ironworker’s lowest price is 
»” whilst for “* doubling ” he 
is paid 9s, 3d. per ton, with 1s. extra for best iron. In South and 
North ire and in East Worcestershire the ironworker 
pe fe 6. per ton, the pay being raised to 8s. 6d. in the case of 


The secretary to the employers’ section of the Mill and F 
‘Wages Board has sent to all the Staffordshire works a trenishorh 
copy of the rules of the Wages Board, to be fixed up where it shall 
be accessible to the men, who, it will be remembered 


complained 
during the strike that were ignorant of the rules, A wise 


step has also been ‘taken in that more than a month beforehand the |' 


has been published on which the accountants to the Board 

will issue their certificate as to the selling price of bars in the 

Staffordshire district during the preceding quarter. The date 
arranged is Pome the 22nd of ber, 

At a- ing of the o ve section of the board at the 
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and carried, to the effect’ that the secretary be instructed to give 

the requisite notice at the end of the present month to discontinue 

the operation of the existing sliding scale, with a view to a revision 

in the wages basis that include all classes of iron, and also of 

shortening the period during which the new sliding scale shall be 
tion. 


‘vhe preparations for instituting for the South Staffordshire coal 
trade a board on the model of that which obtains in the finished 
iron trade are being continucd, though not with the smoothness 
that has hitherto marked them, On Tuesday a large meeting of 
miners at Cradley ieath discussed the draft rules. Most of them 
were agreed to, whilst others met with much opposition. Objec- 
tion was taken to the rule which provides that ‘‘the board shall 
continue to exist for twelve months certain, and then may be 
determined by three months’ notice on either side.” 

It is significant of the hold of the market which soft steel is 
obtaining that part of thé Patent Shaft and Axle-tree Company’s 
premises are being adapted for the manufacture of this material. 
And those adaptations are another source of yet unreturned outlay. 

On Thursday morning the new Coal Trade Wages Board met in 
Birmingham to confirm the draft rules, Mr, Haden Corser, bar- 
rister, Wolverhampton, was elected president. All the draft rules 
were confirmed and the subscriptions were fixed quarterly at 3d. 
per man and 14d. per boy, The employers to Pay @ sum equal to 
the aggregate sum paid by the workmen in and about the mines, 
and the men’s money to be collected by themselves in any wey they 
like. Twelve men and twelve masters constitute the rd, and 
six members, irrespective of either section, form a quorum, and the 
Board will have an assured twelve months’ existence, terminably 
by three months’ notice; anamendment that the existence should 
be six months with one month’s notice being lost. The Board is 
to be elected annually every September, the next election to be in 
1884, Mr. Dudley was appointed employers’ secretary and Mr, 
Barnes men’s secretary, each at £50 yearly ; each member will be 
paid 10s. for every day’s attendance. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
Mamchester.—In the iron trade of this district business continues 
without animation, but steady so far as prices are concerned, 
There is still plenty of activity both in the production and con- 
sumption of iron on aceornt of old contracts, and these for the 
resent are to a large extent kee’ makers and consumers going, 
but there is no disposition on the one hand to give out further 
orders or on the other to force business by concessions in price. 
Buyers entertain no apprehension of any upward movement, and 
until requirements compel them to come into the market they are 
indifferent about placing out orders. Producers consider that prices 


are already low enough to induce business if there were any to be 


Sie done; in fact, they are so low that they leave very little margin 


for profit, and they are content to work on with their contracts 
and what little new business they are able to secure without show- 
ing any anxiety for orders which would tend in any way to weaken 
values, 

The Manchester market cn Tuesday was only moderately 
attended, and business very quiet. For pig iron very few 
inquiries were reported ; occasional orders are given out as con- 
sumers have requirements to cover, but, asa rule, they are only 
small in weight. Lancashire makers are doing practically no 
business in the open market, and transactions are confined to a few 
small sales to the local forges, In district brands an almost entire 
absence of business is r . Prices, although scarcely tested 
by actual business, remain nominally very firm at 45s, to 45s. 6d. 
for Lancashire, and 45s. 4d. to 45s. 10d. for Lincolnshire forge and 
foundry, — cent, delivered equal to Manchester. 

The finish n trade is steady; there is no large actual 
business doing at present in the market, but makers generally 
are fully employed and prices are from at £6 2s. 6d. to £6 5s, for 
ordinary. bars, £6 12s, 6d. to £6 15s. for hoops, and £8 to £8 7s, 6d. 
for sheets delivered into the Manchester district, 

For shipment there has been rather more inquiry. There are 
apparently moderately large requirements for sheets for Russia 
andthe Continent. Egyptis in the market for packing hoops, and in 
= ey | angle iron an railway material there is a poor export 
trade doing. 

The only noticeable feature involving any very material —— 
in the condition of the engineering ire 3 is in connection with the 
machine-making branch of industry. In this department there 
is a general, and, in fact, a serious quieting down, which indi- 
cates a discouraging prospect for thefuture. Lancasbire machinists 
in most cases are pe at very quiet, and the weight of new work 
in prospect is very small, In fact, in the present unsatisfactory 
condition of the cotton trade, there is very little disposition to lay 
out money in new plant, and although constant improvements in 
detail are being carried out, which, of course, necessitate some 
attention being paid to the rep of machinery, it would require 
almost a revolution in the method of manufacture to induce at 

esent any very large expenditure in this direction. Locomotive 
puilders, tool-makers; and marine engine boiler-makers continue 
generally well employed. 

In the coal trade, although there is not as yet any actual general 
pressure, the demand is becoming more active as the summer wears 
on. Pits are now in most cases working pretty nearly full time, 
with very little coal going into stock. Quoted prices for present 
sales are without change, but there is a hardening tendency, and 
although it can scarcely be said that there is a demand which of 
itself would justify an upward movement in prices, there is a 
generally strong feeling in favour of an advance at the close of the 
month, when it is tolerably certain that prices for round coal will 
be put up 6d. to 1s. per ton. 

rrow.—The sanguine expectations that were indulged in of a 
better trade in the hematite pig iron market have been doomed. 
The demand is quiet, quieter perhaps than a few weeks ago, and 
eon have gone down ls. per ton. The activity on the part of 

uyers during the two previous weeks was taken by some as an 
indication of a revival in the hematite pig iron market. The idea 
was not very generally held, and it was regarded by some as an 
unhealthy sign, It was not expected, however, that prices, which 
last week had a slight stiffening tendency, would be lower by 
1s. per ton so soon, and even those who had not much hope 
from the activity displayed, scarcely thought of lower quota- 
tions. As mentioned in my last notes, Continent and 
America were expected to furnish the main-spring of a revived 
market; but the expectations of business from these quarters 
have not been realised, and the demand has fallen away to 
less than it was before the spurt, especially on American account, 
No. 1 Bessemer is quoted at 50s,; No. 2, 49s,; and No. 3, 48s. 
ton net at maker’s works. The demand for steel rails is 
quieter, but prices are maintained, present quotations being £410s. 
to £5 per ton. Iron shipbuilders are likewise quiet, but orders are 
expected, as inquiries are being made which are likely to result in 
business. Iron ore is slow at late rates. I hear it reported that 
smelters near the Clyde, North Lancashire, and Cumberland ports 
ore, v ‘ore of the A 
Shipping is rather quieter. ae 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
house coal ‘pits in the Barnsley district have been i 

twenty-four to twenty-six days a month, which is unusually 
at this season of the year. large quantity is sent by rail to the 
and th it ne A the 

tonnage rates imposed e railway companies. ing, 
which was rather early commenced in London, now extended 
to the country districts, the Lincolnshire merchants, who are 
heavy consumers, now taking quantities for season, 


159 


The steam coal trade is still fairly sustained, a good 
going to Goole and Grimsby both by railand water. Some of 
néwly-developed collieries, including Carlton Wood and Mitchell 
Main, have tly increased their tonnage, whilst others are con- 
siderably Tighter. A fair increase is reported on the Hull trade 
with the Yorkshire collieries. Gas and locomotive coal is supplied 
by contract, and is, therefore, not subject to the fluctuations of the 
market ; these qualities are in average demand ; engine slack and 
small coal generally are in very poor demand. 

The coke trade is getting into a better state, the output, though 

e, failing to keep the stocks high. A large quantity, fully up 

to the Sreret> is sent away to North. Lincolnshire, Northampton- 


e 


—several local ironworks being fair’ 
business is not animated. No great improvement is 


season, 

A fortnight of really warm summer weather has caused the 
farmers to be more hopeful, and though the rains have 
damaged the wheat crops on heavy lands, there is at ont every 
prospect of a fair harvest. This is having a jedonsabie'e t on 
trade, though the latter is dull for this time of the year. ers 
of implements and agricultural machi generally report that 
they have had a pretty good season with the goods required before 
autumn, and they are now turning their attention to root pulpers 
and other articles in which certain interesting novelties have been 
brought out by various firms this year, and exhibited at the 
‘* Royal” and other shows with favourable results accruing in the 
form of orders. 

At Messrs, 8, Fox and Co.’s annual meeting last Thursday the 
chairman stated that the Bessemer steel trade was in a state which 
admitted of im ement, This is a very mild way of putting it. 
Not only the er, but the crucible steel trade is in a 
languid condition indeed. This is chiefly owing to the fallin ‘ott 
in the American market, where we are not senditig more 
one-tenth of what we were doing in the corresponding periods of 
1882 and 1881, 


mployed, while gen 
expected 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A QUIET, steady tone prevailed at the Cleveland iron market 
held at Middlesbrough on Tucsday last. For quick delivery, the 
price of No. 3 pig iron was, if anything, somewhat stiffer than a 
week before. 
from exporters, who naturally desire to make the most of the fine 
weather and long " fone iron was in poor demand, and 
might have been bought at 1s. 6d. per ton below foundry qualities. 
For forward delivery all kinds were offered at from 8d. to 6d, 
per ton below current prices. No, 3 was sold at 39s. per ton f.o.b., 
and forge was offered at 37s. 6d., for delivery, say, over the next 
twomonths. ‘ 

Shipments have been, so far, below the average; but increased 
activit: tom during the last days, and it is 
unlik: y a ey may prove to uite satisfactory 
the end of the month. Warrants were offered freely at the same 
price as makers’ iron, but met with little favour from buyers. 
Cleveland Bessemer hematite was quoted at 52s. per ton; but not 
much business resulted. 

In the finished iron trade there is great pressure for delivery, 
Stockton races, which were made the occasion for closing all the 
Middlesbrough and Stockton works for the whole of,last week, have 
thrown deliveries seriously behind. For ship plates for quick 
delivery £6 5s, can now be freely obtained, and for bars and angles 
£5 17s. 6d. and £5 10s. respectively. For forward delivery there 
is as yet but little buying, but having plenty of work for the 
present manufacturers are not inconvenienced thereby. 

It is stated that an outside firm of manufacturers have decided 
to suspend operations, being unable to avoid loss at present prices. 

The steel rail trade continues in a depressed condition. e best 
price obtainable for e and desirable specifications is at present 
not more than £4 12s, 6d. to £4 15s. per ton. The North: Fastern 
Steel Company has now raised its rate of output to 750 tons 
per » and is surmounting the little difficulties 
which always beset the path of new starters. It is fortunate 
in having an order-book which will serve it for the remainder 
of the present year, and at prices higher than are now obtainable. 

A mai has been in circulation for some weeks to the effect 
that Messrs. R. Dixon and Co., iron shipbuilders, of Middles- 
brough, intend shortly to migrate to Hull or to Barrow. ‘Their 
shipyard is held partly or entirely on lease from the Middlesbrough 
owners, and it is understood that it will shortly require renewal. 
Under these circumstances it is not thought that the firm really 
desire to remove, 

The guarantee fund for entertaining the members of the Iron 
and Steel Institute in September is now over £2000, Inasmuch as 
not more than are likely to attend, this allowance, being 
equivalent to £7 per head, should be ample for all reasonable 
festivities. The pragyemme is nearly complete, and seems to pro- 
mise as much as can be assimilated in the time by the mind or body 
of any mortal. ‘ 

The subsidence of the surface at Borsbeck, near Guisbrough, 
owing to eer Nina ty by Messrs. Stevenson, Jaques, and Co., 
is becoming of increasing interest and importance. The land is 
still creeping, and not less than 150 houses are more or less 
damaged. With one or two exceptions all the houses-—ninety-seven 
in number—in Fenton, Gerrie, and Albion-streets are deserted, and 
the inhabitants are now hastily removing their furniture from the 
forty-six houses in Carney-street. Warning is usually first given 

the falling of plaster from the ceiling and by the breaking of 
the windows without obvious cause. No lives have as yet been 
lost, but the police have considerable difficulty in keeping the 
people out of danger. A greatnumber of persons arrive daily from 
all parts to inspect the scene of the catastrophe. 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


Tue G 
with scar 


the ~ up. The arrivals from 
i are good, and t me cons ion continues 
large inthe warrant stores hae 


at 47s. 1d. to 47s, 04d. cash, and 47s. 3d. one month ; the after- 
noon quotations being the same for cash as in the.morning, and 
478..34d. to 47s. 3d. one month. On Monday the market was flat 
in the forenoon at 47s. 1d. to 46s. 114d. cash, and in the after- 
noon, 46s. 11d. to 47s. cash, and 47s, 2d. one month. On Tuesday 
business took place at between 46s. 11d. and 47s. cash, and at 
47s. 1}d. one month. Business was done on Wednesday at from 
47s, 14d. to 47s. cash and 47s, 4d. to 47s. 14d. one month. To-day 
—Thursday—transactions took place.at 4s. 11d. to 47s. cash and 
478. 2d. one month; very quiet, 


The values of makers’ iron are somewhat easier, as follow :— 
Gartsherrie, f.o,.b. at G per No, 1, 6d.; No, 3, 
52s, 6d.; Coltness, 60s, and 52s. 9d.; loan, 59s. and 538s.; 
Summerlee, 57s. and 5is.; Cha) Bis. and 54s.; Calder, 

49s.; Clyde, 50s, 6d. anu 


50s, 6d,; 
6d,; Monkland, 48s. 3d. 46s.; Quarter, 47s, 6d. and 45s. 6d.; 


- 


e demand which existed came almost entirely: 


. il 
| 
were 
lly 
this 

ii 
} 

j 

| 

i 

| 

wardly, £12 10s.; and treble best, L.M. ditto, for fire-boxes, strong { 

work, and flanging inwardly, £15 10s. i 
Sheets for rough uses were a shade easier upon the week, i 
doubles being procurable at, in a few instances, under £8 10s.; but i 
an ns, » Were quoted as 

to Gin,, and rounds and square: from y%in. f 

to 9in., and rounds and squares 
Shin. to 4in., £8; rounds and squares, 4tin, and 44in., £8 10s.; 
ditto 4gin. and 44in., £9 ; ditto 4fin. and 4¥in., £9 10s.; ditto 4din. 

i 

i 

The miners now on strike in North Staffordshire held a meeting sesiitiheetiisildiiathaccsaiariiisilitiil | 
on Tuesday, and having been addressed by the two miners’ agents | ae j 
of the district, passed a resolution aeking He employers to meet 
them at an early date with a view to work being resumed at the po 8 
old rate of wages. i 
The efforts at organisation among the South Staffordshire iron- | a a warrant market has been very quiet all the week, 
workers which began at the termination of the late strike are cely any speculative business doing. Prices of warrants 
being continued, with the view of 4 combination being effected have varied only a few pence per ton, and altogether the con- 
between the South Staffordshire district and the Lancashire dition of the market is very languid, At the same time there is 
an extensive legitimate business in pig iron. The yy are if 
well maintained, amounting for the past week to 14,884 tons, as ; 
compared with 14,054 in the preceding week, and 14,085 in the 
corresponding week of last year. Inquiries from the United States 
are but there are some orders on behalf of 
Business was done in the warrant market on Friday mornin; | 
i! 
4 


q 


hold a 


most districts the coal trade is fully 

ae but the coalmasters have not as yet 

been able to obtain the full advance that t 

observation aj 


This icularly to 
— In alight advance on 
week's prices is ‘or 
ties. The accumulations oa 
now to vi 


present fully 16,000 tons. Tho past week's a 
ments at Leith were about 4000 tons, while 
tons were despatched from Grangemouth. 

The wages agitation proceeds in the different 

meeting a few days ago, 

They agreed to hold week 
= increas¢ of 6d. a day should 


y counselled that this resolution shouldbe be 
fe 


meeting of the Executive 


masters in response to eat for or 
an increase of pay. The mee 
lution expressing dissatisfaction at the attitude of 


districts to send deputations their 
urging their claim previous to the adoption of 
measures for enforcing the same. 

The Mining Institute of Scotland held their 
summer meeting at Hamilton on Saturday, when 
there was a large gathering of members, colliery 
owners, and others. The company visited the 
Cadzow Colliery, distant about a mile and a-half 
from the town, A were by the 

partner, ustine, e 
ny ape 2 the nature of the works, which have 
tion since 1876, with a daily output 
from the Duke of Hamiiton, being 


to 1500 tons, the — field, — 
extent, and coal “at su} r pa 


colliery at which 
a ock, wi! 

electric light, and has i tng 
machinery of first-rate description. Return 


the town in the evening, the members 
= Commercial — = before the close of 

meeting a number o 
read and ee The meeting was 
of a pleasing and instructive nature. 


“WALES & ADJOINING COUNTIES. | 


(From our own Correspondent.) 

prise, and Iam not or a long time 
scarcely a week has passed without ouing a 
** Steamship Company” floated, and in the nature 
of thiigs this could not be expected to last. 
Speculators are now looking rather shyly at new 
ventures, and this, too, while the coal trade main- 
= falling off in and 

note no any one 
from Pembrokeshire to the the 
utmost animation prevails. In a recent run 
throughout the whole district I was especially 


struck with this, and the export figures, showing 8974. 


that 200,000 tons had been sent away during the 
appearance ings was not illusory. - 
tion to this, over 50,000 tons of coal went coast- 
wise, and the transmission by rail continues as 
excessive as ever. 
- ement in ini ough there 
e steel rail orders in hand keep the 
canjeciep roe the works tolerably active, but there 
is no spurt observable, and the works generally 
could do more than they are di The principal 
trade done last week was for Na and America, 
and the whole of the iron and steel consignments 
from Ni and Cardiff amounted to 6000 tons. 
tained, 


te the last movement has been main- 
Vaden business is imparting a 
healthier character to it. At Swansea there are 
one or two heavy “‘loadings” going on, the Coriga 
taking out 1600 tons tin-p 


two large steamers are in ‘oak ollie their turn 
for the same destination. 


Prices vary for ordinary coke pies up to 16s., 
at which figa some have been fortunate enough 
to book. But it may be added that the buyers 
are equally fortunate, as they ensure a good brand. 


American customers are beginning to find out that | 59! 
there is a limit to the wisdom of driving prices 


is week there was 

an at Gellihouse 

Colliery, Rhondda Valley, the of Messrs. 
Thomas and Grifliths—Globe. 

was limited in its action, one man 


it in their new un 
day or two struck the 6ft. seam. 

ward tendency. 


deliberation to fill u up the vacancies —? the sliding 
scale committee, and to give a moral 
least to the miners now on strike. 


Lake. R. Bu 
in 8960. 


"bing, 4000. One 
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) 
$981. Frum M a H. Lake.—(F. G. Hesse, U.&) 
8982, Fisres, P. M. Justice.—(J. G. Stephens, U.S.) 
pe Trea’ Dp, P. M. Justice.—(F. J. Clamer, 


3987. WooLen Warps, F. Millo, Manchester. 
$938. Fapric for Covertne &.,C. 


8949. Currine, &c., Muvzrnas, F. W. Turner, London. 

8950. Hotpens for Cicarerrzs, &., J. H. Johnson.— 
(W. B. Espeut, Jamaica.) 

8051. Taare for Sanitary Purrosss, T. 8. Truss, Lon- 


3952. Recovery and Use of Trx from Scrap, 
an" R. 8. Laird, Corstorphine. 


3958. Boors and SHOES, A. Bowman, Birmingham. 
3054. Exrract from Hors, E. Edwards.— 
Heller, Austria.) 
. E. & A, London. 
CorTor-skED &., J. Longmore, 
verpoo 
Apparatus for Tramcanrs, &c., R. W. 


$958. Facruitatine Communication of ane &c., in a | 3821. 


Suor, W. R. 


Cutorats of Porass, BE. K. M Seaforth 
. Eschellmann, 


London. 
STOVE-PLATES, P. Jensen.—(F. Kohl, 


na, Austria.) 
8965. Boxes, H. J. Hi 


Richmond. 
8006. Burrow R. Lake.—(Z. Kempshall, 
ew 


3967. SUPPORTS &c., Wires, 8. Woolf, 


Mex 
16th August, 1888. 
8968. Printinc Macutnes, C. Pollak, London. 
3969. TRANSFERRING Denes to FAsrics, T. J. War- 


8973. J. H. Barry, London. 


Boats, 
TILISING Fivx, T. Kenyon, 


8975. Fire-Licurers, &c., J. Tem: G 
8976. Propucine Actp the CARBONATES 
L. Wise.—(Dr. H. 


bs 
3980. for Pistows, T. H. Taylor, 
3981. APPLIANCES to be WoRN by Invauips, J. Sainty, 


East 
3982. Lacs, C. D. Abel.—(Z. Daveniére, Paris.) 
8988. Corrine Paper, A. J. Boult.—(/. Meyer-Frohlich, 
Buiteerland.) 
3984. Gear for Venicies, A. J. Boult.—(@. 
Chicago.) 
8985. Fornacegs, I. 8. Chadderton. 
from RES, - Longdon, W. P. Morgan, 
and W. Stirling, London. 
17th August, 1883. 


8988. Hoxpers for in the Ro H. J. Fi 
London. 


$989. Propucine E. P. Alexander.— 


L. D. Cha: ry 


$991. Frames of Bicycizs, W. 8. Simpson and J. W. 
3002. Gas, de. Frames, H. E. A. Wallis, London. 
‘AS, 
3998. MACHINERY, H. Savill —(H. Honour, 


Canterbury.) 
3994. Foor &c., to Carry 


and W. B. Skinner, 
G. Davies. — 

Lake.—(7. 
phia. 


Brooklyn. 
'URNACES, 
4006. Looms, T. Crabtree, Shi 
18th y 


4007. IwTERWALLY-FIRED GENE- 
wa E. K. Dutton—{J. Spiel, 


4009. Waicume, &c., P. W. Tozer, London. 
H. 


4011. Packie for 
and J. H. 


&c., Encines, H. Marsden, Hudders- 
4017. Stop-vaLvzs, J. A. and J. Hopkinson, Hudders- 


4018. Kiuws, D. Rylands ani R. Potter, Stairfoot. 
20th August, 1883. 
19, Natxs, 8. 8. Allin, London. 
1020. SELY-FEEDING FLAT-FORME MACHINES, 
W. Brooks.—(D, P. Simpson, New York.) 
bats, London. 


. Prussia. 
4024. King, London. 
4025. Arnranotne Borers, &c., for Sirs, C. H. Simp- 


Bushey. 

Lawy-tennis Marxers, W. N. Hutchinson, 
Wellesbourne, Bideford. 

4027. Exrracrine, Marrers from Bonss, 
A. C. Henderson.—(Dr. W. Schneider, Germany.) 

4028. Wire with Puasric Marzrut, E. T. 


Truman, London. 


4030. Warerproor, &c., Fanrios, H. H. Lake.—(D. M. 
Lamb, New York. 

4031, SERRATED Vxpcrs, W. Pollard and J. Pollard, 
jun., Burnley. 

4082. and fo for Hope Set-up Tyre, J. Hey- 


wood and R. 
Sram Borers, H. Lane, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
$929. IsomereR or Dynamic Secror, H. J. Allison, 
London. — A communication from H. Glover, 


, London. —. 
nication from F, G. Hesse, Oakland, 
August, 1883. 
$943. Pocker Knives, T. Crookes, Sheffield.—ldth 
August, 1883. 
3958. ComMUNICATION, &c., of ARTICLES 
R. Lake, London.—A comm 
from G. R. Elliott, - 8.—15th August, 1883. 
3966. Burroy- -FASTENER, Lake. London.—A 
communication from E. Kompshall, New Britain.— 
15th August, 1883. 
8989. Wrovent Iron, E. 
London.—A communication from L. 
Chicago, U.8.—17th August, 1888. 


D. Chapin, 


hich the Stamp Duty’ 


3331. Winpine . Knowles, Bolton-le-Moors.— 
17th August, 1 


ASBEST2S 8. Pitt, Sutton.—1l9th August, 

386. Fane, and T. A. Boyd, Shettle- 
ston.—20th A 

8517, VEHICLES, ‘London.—30th August, 1880. 

3848. Corks, A. Muir, Harborne.—18th 
August, 1880. 

8360. Macutnes, H. Greenwood, Leeds.—19th 
August, 1880. 


8848. Jer Apparatus for Esscrina Souips, G. D. 
Ro London.—1l7th August, 1880. 
J. and A. Barr, 


3387. WASHING C., L., and M. Jefferson, 
Bradford.—20th August, 1! 1880. 


ich the Stamp Duty of 
Patents on which np ity of £100 
$275. Locks and Latcues, H. Glendining, Carlisle.— 


Notices of Intention to Proceed with 
Applications. 


(Last day for filling 7th September, 
1834. FoLpine &., olff, Dresden.—A com- 
1841. for Crrcizs, E. 
London. —1ll1th April, 1883. 
CHIMNEY VENTILATOR, Oakley, London.—12th 
the Passaas of Water Down VEn- 
Suarts on Suipsoarp, R. Oakley, 
—12th April, 1883. 
Stovs, R. Oakley, London.—12th 
1888. Buitpines, R. Oakley, London.— 
1857. Evecrric A. A. Favarger, London. 
—12th April, 1883. 
W. J. Brewer, London.—12th 


Wasnine Macuines, W. R. Lake, London.—A 
communication from K. Grav.—12th April, 1883. 

1870. Apparatus for Utitistinc Sovak Heat, W. L. 
Wise, London.—A —ae from La Société 
Cen’ 


trale Yutilisation de la Chaleur 
vets, Mouchot et Abel Pifve. 1883. 
GenzRation, &c., of ELECTRICITY, Vv. 


1899. Trap for Anmats, E. 
com. from J. A. H. Marty.—14th April, 1883. 
Looms, T. Singleton, Over _ 


1008, Grove, J. 4 F. Shillington, Bel- 


1909. Frre-aRMs, —A communi- 
. Schulhof.—14th April, 1883. 
1917. WATER-METERS, 0. Imray, London.—A. co. 
from C. Michel and A. 18. 
1923. Screw Props.uers, 8. West 


—l6th April, 1883. 
Hancme Surpes’ Roppers, 8. W. Snowden, 
West Hartlepool.—16th April, 
1959. Sunracine LiTHoeRaPHic 


2078. D. 


ES. 
8 W. R. 
21 Lake, 


888. 
$184. Liquips, F. T. Bond, Gloucester. —25th 


3168. Apparatus for Iwpicativa the Posrrion of a 
barp’s Heim, J. E, Liardet, Brockley.—26th June, 


. R. Lake, London.—A 
M. Torrisani.—7th July, 1883. 
Gas, J. E. Dowson, London.—10th 


Jul; 
Raitway Poms, W. Buck, Kilburn. 
—12th July, 1883. 
3439. Looms, 


1883. 
K. Tullis, Glasgow.—25th 
Buiast to Buast Furnaces, &c., 
P. P. de la Sala, Hackney.—26th July, 1888. 
(Last day for fling opposition, 11th September, 1888.) 
1798. Boat-pisencacinc Gzar, N. Hamblin, jun., 


“L. Scott, Manchester.—16th 
April, 1883. 

1929. Meratiic Srruvas, J. Pring, Sandbach.—17th 
April, 1883. 

= gl Vessets, G. A. D. Schott, Bradford.—17th 


1946. Curruxe Fasrics, A. J. Boult, 
from G. Hoyer and ol Cle.—17th April, 1883. 
1949. Unnarrine Sxivs, A. Galwey, 
from A. Depierre.—1 th ‘pril, 1883. 


1956. 
ham.—-18th 4 
J. Edwards, Holloway.— 


R. tterhoss.—18th April, 1 
1976. Maxine Hats, J. Eaton, ibtock:port.—19th Apri, 
1 


883. 
1984. Mercuniat Arg-Pumps, J. Barrett, London.—19th 


883. 
1987. Lamp. Burwer, A. Rettich, London.—A commu- 
nication from Messrs. Schwintzer and Graff.—l9th 
1883. 
1 Exgcrric Webb and H. P. F. 
and J. Jensen, London.—19th 1833, 


2001. Fives, &c., 8. , Manchester.— 
20th April, 1 
TeLEPHoNE, &c., Apparatus, H. A. C. Saunders 
and A. C. —20th April, 1888. 
2033. DeLiverina Goops, ad P. 


—2lst April, 1883. 
206%. THERMO-ELECTRIC H. Woodward, 
She: ‘s-bush.—24th April, 1883. 
2089. Szir-actine Frep-waTER Reo 
» Clark, London.—A communication from J. 
J. F. Dunneback, and C, Moran.—24th sprit, 1883, 
s00i. Urination of Waste Marertars used 
Puriryine Coat Gas, J. Walker, Leeds.—25th April, 
1883. 
2095. Prez Keys, J. 8. Beeman, London.—25th April, 


1883. 
2112. Waren, E. M. Dixon, 


Mrrats, W. W. Hulse, Manchester.—5th 
2429. Dm M. Clark, London.—A commu- 


May, 1883. 
—A com. from C. Sch Scheibler.—1sth M , 1888, 
2445. ConTROLLING SupPpiy of Gas, Guern- 


son, Edinburgh.—2lst Ji 1883. 

$114, Mariners’ Compass, London.—A 
communication . Bisson.—22nd June, 1888. 

3282. Parre Boxes, H. J. London.—A com- 
m ion Brehmer.—29th June, 

8303. Booxs, London.—A com- 
munication rehmer, 1883. 


London.—14 
3484. Tires for W. H. Carmont, Manchester. 


1883. 
hag, Surps' Compasses, B. Biggs, Cardiff.—27th 
Doors, W. A. Bonella, London.— 


27th July, 1883. 
8786. Hare, bo, Lake, London.—A communica- 
from A. C Sist 1883. 


3748, Bruxpine Booxs, Brehmer, Leipzig, and G. 
Brown, 


L. Chapin.—17th August, 1883. 


Letters Patent which passed the Great Seal on the 
1883.) 
from Sotvrions preduced 


in the oF L. Mond, Northwich. 
—Oth February, 
804. Macuryes, H. T. Barnett, Lon- 
914. Waroues, C. Lange, London.—191a Feb- 


Raw Fats, C. A. Meinert 
, London.— 


London.—20th Fi 
982. CarpInc ENGrnss, Rochdale, and R. 
ARRANGEMENT suitable for 
“Ponrosm, Wao and D. F. Beale, Maidstone.—20th 
935. PERNANERT Way, P. M. Justice, London.—20th 


February, 18838. 
938. SreaM Borers, &., J. Hall, Manchester.—20th 
February, 1883. 
945. Tawwinc LeaTuer by Ececrricity, L. Gaulard, 
London.—20th February 1883. 


4 
160 24, 1883. 
2206. Cuasprs for Garments, H. J. Haddan, London.— 
THE PATENT JOURNAL. ‘A com. from L. D. Minor.—lat May, 1888. 
at Let 6d. and Sis 6d; the Journal of the Commissioners 2281. Apparatus for ELEcrROLYTIC 
from Barus, A. M. Clark, London.—A communication 
— 4012. &c., 0. J. London. from G. de Changy.—4th May, 1888. 
It has come to our notice that some applicants of the | 4913. 2736. SuneicaL Fasrics, 8. Gamgee, Birmingham.— 
‘ Patent-ofice Sales Department, for Patent Specifications 4014. Surppinc, &c., Gram, R. A. Sacré, West Kirby. lst June, 1888. : 
4 and 48s. 3d. have caused much unnecessary trouble and annoyance, | 4015. Screwine, &c., Merats, W. Heap, Ashton-under- 
The manufactured iron and steel works have 
malleable ironworks in Lanarkshire. Butalthough | Index, and giving the numbers there found, which only 1833. 
there is a good supply of orders, the competition | refer to the pages, ny rope hem ed pages and 
is so keen that ers have not vet been able to | finding the numbers of the 
Applications for Letters Patent. 
have been ‘‘ communicated.” the 
name address of the communicating party are | 4022. Uriiisinc the Bye Propucts in the Coxrine of 
printed in italics. Coat. C. and J. Thomson, G! LA 3488. WaTer-cLossts, &c., J. Fairbairn, Edinburgh.— 
14th August, 1888, = 16th July, 1883. 
8929. Isomerzn or Dynamic Secron, H. J. Allison.— 
8984. Macuings, W. P. Thompson.— 
(KR. J. Sheehy, New York.) 
8985. Parr, W. P. Thompson.—(M. W. Brown, U.8.) .—9th April, 1888. 
8936. Boox-Binpine, E. de Pass.—(F. W. Schwarz, 
Germany. 
: 8940. Roapway, L. Stiebel, London. 1938. Lire-soats, N. Hamblin, jun., Poplar.—17th 
$941. AntiriciaL Stons, H. J. Haddan.—{J. Hemmer- April, 1883. 
ling, Germany.) m. 
3942. Surapyers or Case Suors, H. J. Haddan.— 
Weir, the (Captain K. Pronhofer, Germany.) ° 
8948. Kxrves, 7. Sheffield. 
3944. TosuLar Wire, W. e.—(H. 8. Bacon and 1951. MovemENT for Swine KING GLassEs, I. 
A. Eppler, jun., Massachusetts, UBS Brooklyn, New York.—lith August, 1883. Bell, Greenwich.—17th April, 1883. j 
3945. Curonomerer Escarements, W. Clark.—(A. W. 
Kientof, Dallas, U.8.) 
fe ciipioyers, anu tie men &c., ELzcrric Currents, P. Higgs, 
3949. Brusnine Apparatus, H. Sutton, London. 1958. Pappine, &c., Apparatus, C. A. Patterson, 
3048. Pirates, &., J. J. Sachs.—( Messrs. Stirling.—18th April, 1883. 
Fickeissen and Becker, Germany.) 1971. AvromaticaLLy Exposina Boprgs to the Sun's 
15th A t, 1888, W. London.—A communication from 
} 
$322. Borrers for motives, &., D. N. Arnold, 
Solihull.—16th August, 1880. 
8311. E, W. Anderson, Washington. 
14th August, 1880. Everitt, London.—2lst April, 1883. 
. Errecrina the Compustion, &c., of Fort, W. L. | 2086. ATracaMENT for Macuines, H. J. Had- 
London — 16th August, 1880 dan, London.—A communication from J. Gutmann. 
and 
3962. BALE-HOOP FASTENINGS, J. W. Allen, Manchester. 
Glasgow.—2lst August, 1880. Pind Preston April, 1883 
3356. Ere, &c., Vatves, E. Smith, London.—18th 
8970. Leap Puates for 
Force in Accumutators, A. C. Henderson.—(G. 
Philivpart, Paris.) 
8206. Baron T. de = PROPELLING &c., J. Robinson, London- 
Paris.—14th August, 6. — ‘une 5 
3073. AbeTRACTT 70 ‘Heat from Sroves, C. J. Hender- 
ig, ire na 
8977. Woven BExtine, F. Reddaway, Pendleton. 
3500. and T. Bousfield, 
Bedford. —1 5 
8583. WATER, M. Steel and T. Smales, Gos- 
forth.—2lst July, 1883. 
8672, APPARATUS to be employed in the MaNurACTURE 
of Mituiwery, W. Askham, Nottingham.—27th July, 
8987. WATERPROOF Garments, H. L. Rothband and 
irstone, London. an 
1898. Tickets, J. H. Johnson, London.—A communt- 
cation from M. Vezzosi.—14th April, 1883. 
don.—A 
ARTICLES, A. E, Wardroper, Chichester. April, atents Sealed. 
8995. Lussentnc the Errects of Suocks, &c., H. E. 
Newton.—(F. Pelzer, Germany.) 
out collieries and the skill indicated in ing | 3997. Onwaments for RS ETALLIC BEDSTEADS, 
&c., T. Causnett, Birmingham. 
can be given than the freedom we have so ~ 3998 "Bors or SHOES, T. Lilley 
London. 
3999, ConcENTRATING SuGAR-c. 
a. Y. y Lazarte and B. P. La 
RoasTinc FURNACES) 
A. McDougall, Penrith. Edinburgh.—18th April, 1883. 
4002. &c., OnEs, J. Wood, Nottingham. 1962. CoKE-ovens, dc., F. C. Glaser, Berlin.—A com Guns, H. J. Haddan, 
4003. TeLerHowic Apparatus, G. H. Bassano, A. E. munication from H. Stier.—18th April, 1888. memes 
Slater, and F. T. Hollins, Derby. 
4004. E.G. Colton.—(B. Wuerful 2019. Locxiwe the Nuts upon the Bouts by which 
Fisu-PLaTes are Szcurep to Ramway Raus, G. 
Grover, 1883. 
A meeting of house coal delegates was held on 2025. Apparatus to be in TeLePHomec SysTEms, 
Monday at Llancarach, thirty important collieries 


Ave. 24, 1883. 


February, 
954. Carp Can R J. Rothwell and G. McMillan, 


London.—28rd February, 1 


ter.—28rd 
1040. A. and F, C. 
v 
Gone KE, Ww . Pattinson, Felling.—27th 


1058. J., and H. Wilder, Walling- 
ford.—27th February, 1883. 

1061. PHOTOGRAPHIC Paper, &c., W. R. 
Lake, London.—27th Feb 1883. 


—28th February, 1 

1145. Srzam H. J. Haddan, 
London.—8rd March, 1888. 

1235. Larues for Turninc Suarts, W. Allan, Sunder- 
land.—7th March, 1883. 

1293, Traction Enoinzs, A. Greig and G. Achilles, 
Leeds.—l0th March, 1883. 


1477. Sraxxens, &c.. F. J. Drewry, Burton-on-Trent. 
—2lst 


883, 6058, 
Union Jomts, J. T. Garratt, London.—2lst 


Botany H. A. Bonneville, Paris.—27th 

1546, Locomorives, H. A. Bonneville, Paris,—27th 
March, 1883. 

&c., J. Lewthwaite, Halifax.—27th 

Borers, 8. Pitt, Sutton.—30th April, 


sib. , Boats, J, Linkleter, Tynemouth. 
2427. Maxmme Sva J. Gorz, Berlin.—12th May, 1883. 
tak. loam 6. Taster and 3. Beizach, 


arrs. Scares, A. H. Emery, New York.— 
5th June, 1883. 

2775. WEIGHING amnesia A. H. Emery, New York. 
—b5th June, 1883. 

2777. Testing STRENGTH of Mareru.s, A. Emery, 
New York.—5th June, 1883. 

2817. ELEecrricaL SIGNALLING, Apparatvs, C. 

F. Edwards, Notting Hill.— 


Orpwance, W. Anderson, London. 
8141. Stops, F. P. Canfield, Boston, U.8.— 


$160. for Furnaces, &c., J. Imray, 
London.—26th June, 1883. 


(List of Letters Patent which passed the Great Seal un the 
2lst August, 1883.) 


796. J. Spurrier, Birmingham. —1 


ort E. Wilner, Liverpool.—22nd 

979. Sianats, H. O. Fisher, Car- 

900. G. J. Snelus, Working- 

'REATING STEEL or! 

ton.—22nd Februa: 

989. MATHEMATICAL NSTRUMENTS, Leo, and P, 8. 
Marks, London.—23rd February, 1 

1007. Suppiyine Sensitive PLates 
Cameras, J. - Hare and H. J. Dale, London.—24th 


February, 1888 
1009. Szwine J. Warwick, Manchester.— 
Sranps, B. Sigrist, London. 
ADIES’ COSTUME 
24th February, 1883, 


1020. APPLYING VARIABLE Resistance to ELEcTRIc 
Currents, L. Gaulard and J. D. Gibbs, London.— 
24th February, 18838. 
W. R. Lake, London.— 


1025. Hypraviic Macurnery, W. R. Lake, London.— 
24th February, 1883. 


1020. ‘Hors for Szcurme Toots to their Suarts, T. 


Brown, Sheffield.—26th 
1035. StonaL Lamps, J. Rogers, —26th Febru- 


1883. 
ConpensErs, R. Norton, Neweastle-on- 
< . B. Edmiston, Liverpool.—27th Febru- 


ary, 

1052. Macutyes, W. P. Thompson, London.— 
27th February, 18838. 

1055. Wits Leap, L. Brumleu, Wrexham.—27th Feb- 


Arr, W. Brierley, Halifax.—27th Febru- 
1000, J. H. Kidd, Wrexham,— 


th 
1106. Bep, Cuarr, and Crorn Raw, 
@. Burklein, Munich.—1st March, 1883. 
1107. PIANOFORTES, &e., J. Haddan, London.—lst 


Ma: 888. 
Tires, G, Davies, Manchester.—8rd 
larch, 
1146. Piovens, H. J. Haddan, London.—8rd 
1151. Hoists, &., J., J., T., and D. Barker, Oldham,— 


are 
1167. Bork Furnaces, H. J. Haddan, London.—5th 
arch, 
1184. RecuLatine Speep of Enores, P. W. Willans, 
Thames Ditton.—5th March, 1888. 
1191. Fives, W. G. Hudson, Manchester.—6th 


1883. 
Fasrics, J. Imray, London.—8th March, 


1200. Matters, C. D. Abel, Lon- 
don.—8th M 


A. R. Molison, Swansea.—12th 


883. 
1350. for Proszcrites, 8. Pitt, Sutton.— 
13th March, 1883. 
1851. on Srrrat. Banns of R. H. 
Paris.—13th 


Bran 
Latcues, &., E. R. We Woolwich.—15th 


larch, 1883. 
= Last, H. Morris, Blackburn,—21st 
are 
780. SIFTING Propvcg, B. Page, Essex. 
—9th April, 1 


‘TRACTING URIFEKOUS PyRITEs, 


Reapers, R, W. Sutleffe, London. 
—9th May, 1883. 

2434. Propucine, &c., Erecrricity, E. L. Voice, Lon- 

2604. 1008, &e,, W. H. Jones, Middleton. 

UBLING 

—25th May, 1883. 

2675. ELECTRICAL — T. J. Handford, London.— 
—30th May, 1883. 


THE ENGINEER. 


Crest Pras, P. Coonan, Rishton.—30th May, 

J. Polson and J. M. Harley, Paisley.— 
8lst May, 1 

2716. Surs’ Barras, H. J, Haddan, London.—8ist 

ass. Crcars, C. Morris, London.—5th June, 

2814. Looms, H. J. Haddan, London.—6th June, 1888. 

2822. Purrine InstrumENtTs ConnecTep with a 
one Station into with 


TRAL TELEPH' 
Orusr, W. R. London.—6th June, 1888. 
Carpets, J. ‘Baroroft, Waterfoot.—7th 
rune, 


2850. Incanprscent Lamps, W. J. L. Hamil- 
ton, Wandsworth.—7th June, 1883. 

2857. ‘GENERATION, &c., of Exzcrricity, T. J. Hand- 
ford, London. 


, H. J. Haddan, London. 


‘une, 1883. 
2882. Surpiyine Are to the Interior of TorPEDO, &c., 
wis" Arnold, Portsmouth.—9th June, 1883. 


W. R. Lake, 
WELDLESS Cums, J. don.—18th June, 


oa &c., H. J. Haddan, London. 
—2lst June, 1883, 


List of tions published during the 
ending August 18th, 1883. 

124", 44.; 5779, 6d.; 5971, 6d.; 6005, 

6007, 2d.; 4d.; ‘6017, 2d.; 6021 2d.; 6024, 8d.; 

6028, 2d.; 6080, 2d.; 6032, 6006, 


latter and the armature is so altered that the current 
diminished as 

pay ic ENERey, 

A. J. Boult, High and —2nd 

December, 1882.—(4 comm from B. 
Mass., U.8.)—(Not proceeded with.) 4d. 
The object of this in the construction of a 
shall be automatic—that is, when once 


motor 

st ging wll onerat enough to Keo 
W. ‘alsall,— 

Exxcraicat Swircn, G. W. Bayley, We 


& te construct a switch 
in which sparking is reduced toa minimum. 
Max MANUFACTURE AND PRESERVATION INSULATED 
ton-street.—2nd December, 1 

lumbago com! 


the inventor o 
» ozokerit, 10 10 blacklead, and 


es as follows :— 
and in the centre of the a strip of lead, 
which extends out at each end of roll; the 
then has ted coiled it, and the 
two ends of the spiral are fixed two india-rubber rings. 
Over the whole a second sheet o: lead is rolled, so 
as to cover the coil and the india-rubber rings, and 
the last turn of this is placed a strip of 


not in contact. 


; §'7'79. Execrric Lamps, é&c., 4. Fergusson, Southwark. 
—5th December, 6d. 


1882. 


6217, 6d.; 6226, 4d.; 6228, 6d.; 6289, 6d.; 5, 6d.; 19, oes 4b hollow carbon cylinders. Below the shank 
6d.; 6d.; 265, 6d.; 1377, 6d.; 1668, 6d. the globe the connecting wires terminate in loops 
6d. receive the wires of the switch, which are con- 
receives a support shank e 

*,* will be forwarded by post from the | One switch wire the terminal 

Paten' on receipt of the amount of price and | corresponding wire of the globe, and the other 
postage. Sums exceeding 1s, must be remitted y attached to a conducting plate embedded in insulating 
ble her Majesty material, the completed by a movable 

born, condui screw, touching plate 
Ob y-lane, | th pot ‘ 
5788. AND DyYNAMO-ELECTRI 

W. A. Barlow, 1882. 
ABSTRAOTS OF SPEOIFIOATIONS, | Stuttgart.) 

Prepared by y for Tux af the | This relates to fp sing 
office of Her Commissioners of Patents, as to utilise their to the u Fousuult 

currents, keep the ring cool, &c. 
Recorp: ANTITY 6796. Lamps, W. R. Lake, 
4738. me Devember, 1882.—(A from R. H. 
cure, Forte and J. | sésther, Windsor, Oonn., 

This relates to arc T the carbons 


tection 
Relates to a meter in which clockwork is set in 
motion by & lever when and so long as 6 curreat 
passes. 


5610. Biock SiqNALLine iG APPARA’ 
Draylon, and A, J. 


next signal 


secon: 
ensure that the line between the two boxes che male 
be be on the same section at 
one time. 
5688. Apparatus, H. H. Lake, London. 
—27th November, Pn communication from C. 
A, Randall, New York.) 8d. 

This relates to that dams of telephonic instruments 
to produce the vibrations, which result in the 
tion of sounds, ame” inventor dispenses with the oe 
ah, diaph: The instrument consists of an 


5644. Szconpary Barreriss, J. Lea, Regent’s-park.— 
28th November, 1882. —(No ot proceeded with.) 2d. 
The object the tivity of 
trodes, and tol the weight of the 
5625. Terernonic Apparatus, &c., J. B. Spence, 
J. B. Chaster, Bouthport.—27th Nowe 


ventors claim the use fio metallic 
microphonic 


enon: November, 1 


44 Multiplicity Ky 
a 

the frame is cast in two parts, easil: 

Primary Voutaic Batreries, 

Hanover-square.—5th proceeded 


allow atmospheric 

oxygen to it as as possible, 
6814. Gas py Means o7 J. A. 
, Soho.—6th December, 1882.—(2ot proceeded 


with. 
lower end of « tube is provided 
hich wires are led to the upper eva of 


for making and it is provided at the 

bottom of the tu 

58388. Evxcrric J. We 
Forest-gate, and J. 
December, 1882. (Not proceeded with.) 2d. 

The object ‘of this tion is te p t ru of 
the glass stems of this class of lamp, where wires 
pass said stems. 


This relates to the combination of the electric arc 
formed between the points of two carbon rods with the 
flame of a gas-burner, the carbons being placed in the 
5866. Execrric Commurators, J. Gordon 

dee.—8th December, 1882. 4d. 


,_ To prevent wear and friction in commutators, the 


zinc or iron. The object is to 
Se shall produce powerful and con- 
stant currents, 


56'7'7. ReauLatine THE Fropvuction or ELECTRICITY, 
H. Wi th Ne 


er, 1882. 2d. 
tor the current in the 
partic tines 
at any 


West Ken- 


inventor dispenses wi! 
and constructs iis instrument so that 
mass of a magnet pole, sufficiently rigid to 
maintain its adjustment, s! be thrown into bee 
ear an ear 
metal attached to the vibvating pole. 


5742. Execrric anp Macnetic APPARATUS FOR 


This invention consists in utilising, as means for 
mechanical movements, 
expansion and cont: or, 
the action due to the diff di or 
contraction of different metals w! 


44, AUTOMATICALLY ReouLatinc Exxcrric Cur- 
Rents, J. 7. King, Liverpool.—2nd December, 1882, 
from J. R. Finney, Prttsburgh. 


v0.8. 
This invention consists in the combination of 


drills a row of holes in each segment, and 
such as metalline. 


ea! r m- 
methods 
of applying th em, &c. 
60'71. Coverine Stairs wiITH &., H. Haw- 
good, Richmond.—14th December, 1882. 6d. 
A separate piece of is used for each stair 


th the 


Glasgow.—16th December, 1882.—{Not pro- 


161 


and tho grinding aad polishing stone 
and polishing 

en roofs without the use of putty, 

position 


out the up 
securing thn 
cuedgeend: into the sash bar. The groove 
carries off any water falling between the panes. 


6021. Srzam Guwerator For use oF Liquip Fonts 
ApPpaRATUS FOR Burnina Liquip 


ting in a com- 
bustion chamber separately from the boilers 
and protected tion or over heating. 


A. 8. Paterson, London.—16th December 
from H, A. Harvey, New ) 
The object is to automatically effect the lak of 
nut Santee mechanism, to tap 
and release and them from the machine. 
nut tapper is provided, and ingle 
a series 


‘arranged round a 
common centre, an also rotati: oe axes, first 

ite direction to release them the nuts. A 

arm takes the bottom nut from a tube, anda 

pusher forces it on to the tap, the Lg being pre- 

vented from turning by contact with the arm. 7. aoa 
ral other im ts descri including the 
purpose of 


Fasrenines ror Trunxs, Boxes, &c., 
Jones, Wolveri ton.—18th December, 


is connected 

across the Arts the 
slight distance above the lower edge 
on either side of the bar re — is fixed one 
or more ips W: pass round an 

ph r part of the front of the box, so as to 

to the lifting of the lid on either 
por APPARATUS TO BE USED IN THE MANUFACTURE OF 
Gas FOR CONTROLLING THE PassaGE THEREOF INTO 
THE Hypravtic Mains, J. W.C. Holmes, Hudders- 
ae December, 1882. 


Not proceeded with. 
The object is to Prevent the bac! 


ulic mains caused by ofthe dip pies 
al 
throt passes a working 


THE WEATHER, A. Tomkins, London.—18th December, 
tot posed of fi 
com: ve 
ribs, covered with waterproof material. 
6085. F. J Bssex.—18th 
‘December, 1882.—-{Not proceeded 
This consists in forming a tapped hole in the lower 
rail of the top sash, and a correspon 
top rail of the bottom sash, to receive a screw bolt for 
securely fastening the window. 


6086. Avromatic Pyeumatic Hyprav.ic Appa- 

POSES ON Srzamsuirs, dc. 

hurst, London.—18th December, 1888 {Not proceeded 


) 

An iron oylinder is fitted in the engine-room, and 
engine eae ak te water into it to any required 
regulated by a 

pressure 
the air or water to the steering gear or “Hips 
machinery to be actuated. 

6041. Martino Grain, C. D. Abel, London.— 
18th December, 1882.—(A communication from Dr. L. 
Mautner, Ritter von Markhof, Vienna.)—(Not pro- 
ceeded with.) 2d. : 


Mis tothe us, . it fi 
ven grain, of means for al 

as comple’ the radiated heat | 
the germ’ process, and it consists in the use 


the 

60438. Darina C. D. Abel, 
London.—1 December, communication 
from Dr. L. Mautner, son Vienna.) 


heated Sten through them byafan. The drums 
are arranged one above the other, the malt passes 
in succession from the top ane to the bottom ona 


60465. Courtinc ApPaRaTUs For SHAFTS USED 
Morton To Macurnery, H. H. 


| 
| 
Leeda —2lst February, 1888. | 
8. —21s 
971. Wixpow FASTENERS, T. H. Collins, Winchester.— 
22nd February, 1883. 
972. Seraratine Liquips from Marrers 
PENDED sa H. J. Haddan, London,—22nd 
Feb 
from a Distance, M. T. Neal 
ber, 1882.—(Not proceeded with.) 2d. 
The boiler has one or more furnaces extendin . 
side flues to the an en sm) 
. J. Bro m- durable compound again returning by small tu 
15 front and passin to an uptake. A burner is 
1079. MecuanicaL TeLEPHons, H. J. Allison, London. 5'767. AccuuLaTors on Barrernies, W, | described consisting of an inner and an outer cone, | 
‘A. Barlow, London.—4th December, 1882.—(4 com- | With an annular space between them that can be 
munication fram L. Eneausse and Canésie, Paris.) 6d. | “justed as desired. ; 
6024. Manuracrurs or Sorew Nuts anp MACHINERY i 
FOR TAPPING THE SAME AND FOR SOREWING Bots | 
H H ; 
BUST, 2d.: 6089, 4d.; 6090, 8d.; 6098, 6d.; 6099, 2d.; | of insulated wire as before completes the element. | nu position to be opel upon, and is combined 
6100, 8d.; 6101, 2d.; 6102, 2d.; 6105, 6d.; 6106, 6d.;| The lead sheets ee are covered with an in- 
6107, 6d.; 6108, 6d.; 6109, 6d.; 6110, 4d.; 6112, 2d.; | Sulating varnish, and the surfaces of the spirals are if 
6114, 6d.; 6115, 6d.; 6117, 4d.; 6118, 2d.; 6119, 2d.- 
6120, 6d.; 6121, 1s.; 6122, 8d.; 6128, 6d.; 6124, 6d. | 
6125, 6d.; 6126, 6d.; 6127, 6d.; 6128, 2d.; 6130, 1s, 2d. j : 
6134, 4d.; 6185, 4d.; 6186, 6d.; 6140, 4d.; 6141, 2d.5 his relates to Clectric lamps in which the light 16 ; 
6142, 6d.; 6143, 4d.; 6146, 8d.; 6147, 4d.; 6149, 4d.; | formed in a vacuum, and to electric (switches, by : 
6154, 6c.; 6156, 6d.; 6157, 6d.; 6158, 8d.; 6159, 2d.; | which the current is turned on and off therefrom. i 
6160, 6d.; 6161, 6d.; 6164, 8d.; 6166, 6d.; 6167, 6d.; | The carbon used is preferably made from bass wood } 
6168, 8d.; 6169, 4d.; 6171, 10d.; 6175, 2d.; 6176, 4d.; | fibre, twisted or looped into various forms, so as to . — 
6185, 6d.; 6186, 1s.; 6195, 6d.; 6196, 4d.; 6197, 6d.; | expose a large surface, and then carbonised in the | CU%ting the threads of bolt blan 
Bradiord.—20th May, 1883. 
2698. Cuimney Tops, J. Waple, Brixton.—30th Ma: 
| 
| 
— = on which is @ lever or crank, 
exten 4 the centre of the pipe, with a vertical 
rod attached to it, and carrying a seal cup at its lower 
the armature of a shunt magnet and a switch magnet, | /ever which & xed, 80 © ap 8 
ay pms an rs may be moved, and the seal cup raised or lowered, : 
whereby the dip pipe is sealed or unsealed as required. : 
he object of this invention Oo employ an exti 
lever in the signal box in which the electrical appliances i 
reds and hooks as to hold the signal st the 
wit! and ca ooks as 0) a 
” The inventor's battery is formed of a porous vessel 
clear danger, containing a suitable electrolyte, in which is immersed | i 
a positive element of zinc, The porous vessel is sur- ' ; 
| 
| } 
London.—24th February, 1883 4 
Fi London.—26th Feb ing them audible. Other improvements are also 
. KURNITURE, A epher: ndaon,—' described and illustrated. 
ampton-buildings.—8th December, 1882,—(4 commu- 
nication from J. H, Loder, Brussels.)—(Not proceeded 4 
0 rotating drums n which the germination is effected, H 
and which are formed of thin wire woven or plaited so H 
that the heat generated can be radiated through the 
0} and converged away by surfaces formed of a 
882. 8d. 
hich the negative elec- 
trode is not imme the liquid in which 
the positive electrode is placed. The negative elec- ; 
trode is also separated from the solution by an absorb- iv 
ent diaphragm. The negative electrode consists of | 5026. Arruyina Exxorric CuRRENTS T0 Oraawic 
small loses of highly-burnt coke; the positive, of Bopres For Various Purposes, dc., H. Haug,| This relates to a process which permits of continuous } 
$ Dortmund, and A. Wienand, Pforzheim, Germany.— | working, which can be regulated in all stages, so that { 
The object is to construct a coup! for shafts 
instead of a continuous length, and each piece is | which allow ge freedom of motion to the 4 
ce frame hinged to brackets, arranged | shafts at any angle within certain limits. The two 
ben a < oe that the frame | heads A of tne coupling are each formed in sections i 
may be turned back to brush the tread, or entirely | 4} ¢ connected by bolts, and the shafts X ¥ are 
removed to enable it to be washed. secured to the sections ¢. In section a a depression is i 
| _ ‘This relates to means by which gates or doors giving 4 
o 7 them, and opened as it approaches them ; and it con- \x___R 
sata in causing projections on the cage’ to act upon 5 S Ff 
slides connected by chains with the gates or doors. . NS A} 
6007. Furnaces or Srzam Boruens, &c., J. Williams \ i 
December, 1882.—(Wot proceaded with.) AoA, 
5 A blast of air is passed between each bar at the front Sp om ; 
mouth, the top of which forms the dead plate, and VAT 
electro- et and core arranged to receive motion 
the of current trough main ‘The bolle and steam are alao caused from formed to recet block C formed with 
si a movable con‘ maker, lormy ve an orm: 
core is connected to the contact maker by pulleys and | ther perforated chamber at the back of the bridge. | j rails D resting Ay mye a, and retained by i 
cords, and the contact maker to move on a | GO11. Grinpine Grasexs, Mirrors, &., F. A. | section >, which is of annular form. In block C is an 
lever slide in contact with the armature of the » pane. Brydges, Berlin.—16th December, 1882.—(4 communi- | opening extending at a right angle to the — D, 4 
rator. Any variation in the resistance in the cation from Schwarz Brothers, Bavaria.—(Not pro- | and receiving an ney Berd B, to which is keyed 3 
causes motion to be imparted to the core, and thus to ceeded with.) 4d. ee tae , the end of which en’ iH 
the contact maker, and the relative position of this| This relates to the use of a disc to receive the mirror | ‘an opening block 0, the link serving to connect the i 


wy 


r 


- Ava. 24, “1883. = 


ENGINEER 
heads which 6082. ror Corre Ctora | the and so that the recei 


oids are so arranged in relation to each other that 
= 2 for the ‘rey current is carried above the 
the derived circuit by three columns. 


The coil ‘is on the 
is 


side and a 


December, 1882.—(A communication from 


es aes and it — of a guide which turns 
up the edge needle 
can £9 stitches when the 
they will be concealed. 


“with a separator to keep the fabrics apart in = 


e to the needle, an 
5 front to leave a slot, betw 
guide the turning-up guide is A further im- 
provement relates to a table w’ h can be brought into 
position to form a continuation of the sewing machine 
worktable. 
Borr.es AND THEIR FOR MEASURING 
Liquip By Drops, J. Chaillet and T. Rougnon, 
a 9th December, 1882.—(Not proceeded with.) 


The upper part of the neck of the bottle is formed 
with two a; one on side, and communi- 

g with two grooves, one on either side of the 
and serving, 
for the exit of the quid drop by 


6056. Extraction oF FROM AURIFEROUS 
Pyrites, J. Plaisted (Lord Penzance), Grosvenor- 
ratios December, 1882.—{ Not proceeded with.) 


The iron is calcined, and then smelted with a suit- 
able flux in a cupola or smelting furnace. or 
or matt obtained is crushed and treated with dilute 
ate acid, preferably heated to boiling point, the 
sulphuretted fed hydrogen a off being drawn off and 
this treatment is to convert all 
the iron into of iron, which remains 
dissolved in the liquid, and - oe off, while the 
residue id, together — 
other metals and silica if al in the ore. 
residue is melted with lead in a coumtbenstery Be 
and the gold and silver afterwards separated therefrom 
in the ordinary manner. 
6060. DistILLation oF Coat Tar, B. Drew, Bays- 
water.—19th December, 1882.—(Not proceeded with.) 


2d. 
This relates to means whereby the various products 

of coal tar are obtained at one distillation in a suffi- 
ciently pure state for commercial purposes, and it con- 
sists in passing the vapours from coal tar through a 
series of condensers, maintained at a lower tem- 
perature than its predecessor, and at the same time 
reducing the pressure within the cond ensers by an air 
pump. 
6064. CaLcixation or on MATTE, AND THE 

UTILISATION OF THE SULPHUR CONTAINED THEREIN, 

lamorgan.—19th December, 1882.— 

fot 


This relates to a mode of calcining regulus so _- 
the sulphurous acid x & combustion of 
the sulphur it contains 

it consists the 


being dried, are burned in to thas ened 
pyrites in connection with sulphuric acid 


6065. Microscorrs, W. Hancock, 
December, 1882.—{Not proceeded with.) 2d. 

This relates to a stand which will allow the micro- 

—- move up and down to give a more accurate 


This relates to improvements on ‘patents No. 1308, 
A.D. 1870, No. 4360, a.D. 1878, and No. 8448,°A.D. 1879, 
consis and shovel 


form, 80 as to 
Sant the fuel leaving the front end too repidly, the 
so as to retard 


the while the bs 


in combination with steam ~ 
6002. Vessets ror ConTAINING AND PRESER’ 
Liquips, W. R. Lake, London.—20th December, 1882. 
—(A communication from A. J. Gay, Paris.) 6d. 
a portion thereof is withdrawn from the vessel con- 


ing the 1 2 as vent the of air, or 
the liquid may be con ed in  cobapst ible air-tight 


po SHEARING oR CUTTING AND OTHER 
TextTiLe Fasrics FOR OBTAINING ORNAMENTAL 
Desions THEREON, C. D. Abel, London.—2\st Decem- 
La Société A. 


upon,.upon a table or rollerin which the = 
— is the cutter 
upon parts resting upon the the raleod 
part of the bed or roller. 
6096. Pescit on Leap HotpErs ror &., 
H. J. Haddan, Kensington.—2ist December, 1882.— 
communication Bchinner, Germany.) 4d. 
A low sleeve with a pointed end encloses a second 


sleeve acted uw the lead and 
hold it in epring ins forced reed back by 
— of a button proj through the outer 


6098. Macuies, B. J. B. Mills, London.— 
2Qist December, 1882-—(A communication from C. 
Vernay and F. Roux, France.) 64. 

The object is to produce a fast and elastic sewing by 

a single thread contained in a pe work: under 
the table, and a double hook used in place of the usual 
needle. One hook draws the thread up through the 
then advances the le of a stitch, 


drawn up tigh 
6099. Coat Vases on J. T. Beston, Bir- 
1882. — (Not proceeded 


9 —2lst 


with) 2d. 
This relates to the bt of a sliding 


true adjustment of the focus, and it sists in 
the use of two slides, the bottom one worked by a very 
fine screw. 

6067. Evecrricat Gas Licnttra Apparatus, E. 
Pattison, Birmingham.—19th December, 1882.—(A 
communication from W. A. 
Bailey, Philadelphia.)—(Not proceeded with.) 2d. 

This relates to apparatus in which the gas is auto- 
matically turned. on or off and the gas ignited by elec- 
trical devices, its in the the 
rotary gas-cock plu; & perman' 

thereto, and an electro-magnet a 

partial rotary motion to the permanent magnet. 


ous Stoves B. R. Holland: 


cover to 
= pening of coal vases, in place of the usual hinged 


6100. ror Cuutivatinc Lanp, D. Greig, 
and G. Greig, Edinburgh.—2lst’ December, 


one rope, so that any length may be 
ploughed ithout the rope having to travel the full 

istance. The difficulty in wor! this way is that 
the strain for pulling the second or third implement 
has to pass through the first implement. and the rope 
has to pass back from one side of the first implement 
to the second as this portion of the rope must be out of 
the way of te meer The first implement is in 

dragged 


6d. 
miss velates to patent No. 4448, 
A.D. 1880, in which a rake is caused to enter the fire 
basket and raise the ignited fuel, eo as to form » space 
lor the fresh and it consists in special apparatus 
for actuating the rake. 


6077. Tirs ror Boots axp Sno! L. A. Groth, 
London. a unication 


or teeth projecting bac 

the sole, being the tip may be 

further secured by pegs or nails. 

6079. Construction or To FaciiitaTe Pro- 
pusion, F. H. F. Engel, oye December, 
1882.—{A communication from G. de Laval, Stock- 


vessel's length, and forming a rectangu 

passing through the length of the 

vessel, so that the water d by the vessel in its 

progress passes in at the front end and out at the rear 
end of the funnel opening. 

6080. Covriines on Unions, J. Chapman, Not- 

December, 1882.—(Not proceeded 


ange, 
piece, so that the conical end is forced into the pipe. 
6081. Hark Corron, Liven, on 
OTHER VEGETABLE Mixep Fasrics, C. 
Harrison, London.—20th December, 1882.—(Not pro- 
ceeded with. 2d. 

The fabric is meee in a vat and treated with asolu- 
tion consistin; 1 part stropg commercial sulphuric 
acid mixed w ty 80 parts water. After from fifteen to 
twenty minutes the fabric is removed and allowed to 


drain, and is then dried in Soe The co’ 
‘will be found to be be rotten, and will 
from the hair. 


sidewise and pulled over the land 
in that position. Toavoid this, to the centre of each 
instrument a two-armed crank is pivotted, the arms 
being at an obtuse angle to one another, and one 
towards one end of the implement and the other to- 

the other end. The pulling ropes are connected 
to the ends of the crank arms. One implement carries 
a drum, and by winding a — of the intermediate 
sae — e distance een the implements is 


6101. Dizs Usep Is THE MANUFACTURE OF ROOFING 
AND OTHER TiLEs, C. Mojor, My 
2Qlst December, 1882.—( Not i 


ese edges are by a collar, which 
strikes off the quperiaces ( any and the Ing con- 
6102. InsuLaToR FoR TELEGRAPHIC AND LIKE WirEs, 
roy . Bossomaier, a December, 1882.— 
‘ot 

of bo fixed by screws to poles 
or other sw , and having a lug at one side tort bye! 
attachment a pin of — "ry the opposite end of 
which is connected by a to the opposite end of 
the base. Both the base and Ad receive flanged 

half rings of porcelain or other insu! material. 


6103. FOR ADMINISTERING MEDICINE TO 
Fielding 


This relates 
6105. Execrric M F. 


j 


i 


Bee 
FES 


ae. Scott, near Bradford.—22nd December, 1 


This relates to a ag oy for feeding 


circular comb. 


sow of teeth in the circle and placed pote oo level 
than the circle, s0 as to be capable of advancing over 
the whole width thereof. Inside the circular comb is 
a pair of nipping —_ EF which are opened and 
closed as the gill head reciprocates to draw off a tuft 
of wool from the gill combs, the jaws are then lowered 
and the tuft deposited upon the circular comb and 
dabbed therein by a brush in the usual manner. 
192. Dovstine anp Twistinc Macuings, P. Smith, 
jum and 8. Ambler, Keighley.—12th January, 1883. 


This relates to means for the delivery of 
the threads of doubling and frames on the 
rupture or slackening of the threads or ween ¢ other 
irregularities occur ; also in stopping the spindles and 
fing the top delivery roller from contact with the 

bottom rollers when piecing up or when otherwise 
required. The threads pass h weighted levers I, 


(32) 


and when the tension slackens the weighted end of 
the levers falls, and its bent end comes in contact with 


ith roller O, lifts up the head P and grips the thread 
between it and the roller R. ar olen te is fitted 
a lever D by a treadle M, so as to bring a 


ted 
time lifting the top delivery roller A through lever X. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gastte. 


281,358. Dynamo orn Macyeto Execreic Macuine, 
Thomas A. Bdison, Menlo Park, N.J.—Filed Sep- 


1 
Claim.—{1). In a dynamo or electric ma- 
chine, the combination with a revolving armature, of 
the field magnet provided with convergent polar 
extensions = armature, sub- 
stantially as forth. a 
combination, with the field 


having 
th faces of 
| space formed by the curved 


electric 
revol armat of a field electro- com-' 


cores attached to such extensions, and pro 
with magnetically yokes or 


anny suneunding the armature, an 


mon wt or back pieces, substantially as set forth. 


281380. Bomer Feeper, Richard Lauckner, Bay 
City.—Filed January 3\st, 1883. 

Claim.—(\) The cylinder and shell I in com- 
bination the two continually, rotating twin 
valves A and a series of intercommunicating ports, 
whereby alternate communication is made and broken. 
between the water space in the water water supply 
and overflow, and between sai 


space and then conveyed gravity into the por 

substantially as described. 

by gravity pressure, the of the 

twin valves A A, ported as described, stem B, 

devices for givin the same a continuous rotary 

motion, substantially as and for the set forth. 

(8) In a mechanical boiler feeder, the water cylinder 
E and valves A A, in combination with the ports kl, 

aa,bb,e ¢, and [ducts df and h, when 

arranged an and rating substantially as and for the 

purpose specifi 
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New Zeatanp Ironsanp.—A recent Otago Daily 
Times says :—“' Chamber's smelting works at Onehunga, 
for treating the immenee ironsand deposit of Manukau 
Harbour, commenced work to-day, and several ingots 
excellent quality were pro- 


Sourn Kensincton Muszum.—Visitors during the 
week ending Aug. 18th, 1888:—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 ame Museum, 
11 482; mercantile marine, Indian nm, other 
collections, 6518. On Wednesday, and 
1566 ; rcantile marine, Indian 
1749. "a1, $10. Average of 


eek in 19.421, Total yn 
the opesing of the Musoum, 22,904,004. 


4 | board, wi fou a t a ions, and ne uch 
; > ot cutting. An arm ext from the stock of the fixed | metal is.deposited sinks, the scale registering 
) tpn Consists in the use of two solenoids, one sbove | ‘hiade, and to it the upper handle is pivotted and | the decrease in buoyancy of the float. 
th The serves to work the movable blade by means of a toggle. 6106. ApsusraBLe J. 8. 
‘ 6086. Baxsos axp Instruments, W..R. Lake, Taylor. and 8. W. Challen, Birmingham. — 
: London.—20th December, 1882. “¥ communication December, 1882. . 6d. 
' from F. H. Chase, Boston, ve) This relates to improvements on patent No. 5187, 
The ring or rim is of metal wii poe Brey See m4 a:b. 1879, andl ft conslets in adding tothe clutch a con: 
echanism. cores ected by links, and only im, while a suitable stretcher capable of sliding along the press shaft. 
wis with clamp are employed to stretch the head end of the body of the cam, when made adjust- 
soeket free to slide cou the upper carbon rod. The | over the top of the rim. able, an annular recess is to receive an adjustable . 
pawls are connected to the upper core by double-| 6088. Rorary Kwirtiva Macuues, IV. Cotton, Leices- clip, which Se 
jointed links, and can move up and down with them. tershire.—20th December, 1882. 18, 2d. 
© upper carbon holder has two slots to receive twe This relates to an automatic a tus | forms a cur 
cords, which pass over pulleys and are connected with | for effecting the necessary in Be ag ——— ie wee cuanto aa press the 
6089. TreaTwest or Fermentep Liquors ror THE ith but is held between 
mercury or glycerine. REMOVAL aND PreveNTION or AcrpiTY, 4. @. 
6048. ror Srraw Pairs or Salamon, Clapham Park.—20th December, 1882. eto- 
BRAIDS OR OTHER MATERIAL IN StRiPs INTO Hats | This consists in the application ‘to fermented liquors 
of the alkaline borates, and ularly magnesic wheel by a 4 
borate, for fixing the acid or niles produce aFmacure, magnes pro converges 
x, New York. i fermentation and simultancously destroying polar extensions nearly surrounding the armature, 
This relates to means to enable braid or strips to be su 
ine, the combination with a armature, 
mee field magnet provided with convergent, polar 
ance of a Hessian boot be with or 
it consists in. Sorming be gnetic 
secured to and removed from the boot. af one piece of silk or other material, and it consists 
6091. Furnaces ror Sream BorLers ores | in the use.of hollow dome heated by suitable means, 
Srrvcrures, &c., B. Bennis, Bolton.—20th December, | and upon, which the material is sleted, and a cup 
brought over it as to form a 
pleated dome-shaped 
6108. R. C. Fletcher, near Preston.—21st 
same and This relates, First. to ethod of double driving 
wor rom rel a mi ie 
the coal better, and to prevent. iron » Bolts, or | byachain wheel, in which o central bearing is dis- 
hard lumps of coal interf with the of the | pensed with and three or moré bevel pinions em- 
3 Secondly, to a method of double driving by F rT 
ploged siding pewL: This aly, Af quantity of feed-water is admitted to the water 
of double driving by balls and a row of ratchet cavi- 
are of bridge | ties; Fourthly, ‘to a method of double driving by frio- 281360 
tion discs and rollers; Fifthly, to parallel springs oo 
forming a bracket for carrying the 7 and Sixthly,. Ma . 
i to appliances for lighting the lamp without opening S) 
the door. 
6120. Apparatus ror GzooraPHy, His- 
ication from P. B. et 
taining them, and it consists in placing a float on top Prance.) 6d. 
This consists of a map with holes and hooks in com- ig 
bination with markers or samples which indicate the 2A ZS SS I 
facts to be taught, the markers being formed so as to a Cae = L 
suggest some particular fact, and when placed in its SBS 
proper position indicates the place where the incident 4 
took place, or a certain is be = 
such, for example, ere grain, gold, or =< 
other substance is found in abundance. = ISNA, 
Labrosse et J. Richard, Paris.) 6d. q Ww W. 7 
This co:sists in supporting the fabric to be operated 6126, ros Wool, Bc 
al 
gill head D placed outside the combs, and the fallers 
of which are curved to the same radius as the inner 
| 
the work, an e shuttle passes through the loop, the ro: hte 5 
hook releasing the same and catching hold of the p 
thread that has just passed through the loop, so that ‘oN Wg 
when drawn up through the work the previous loop is 4 Qa 
| 
TOM ser and J. Kyeser, New Yori 
This relates to a shoe tip of leather with a metallic ea =) 
: binding frame at its lower edge provided with spurs | 
The two moulds are made without the overlapping i if 
ends, and also without perforations for the escape of TA ah 
air. The clay is placed on the lower mould and y 
covered by the upper one, and pressure exerted to 
ueeze out the superfluous clay all round the edges. 
m. 
The object is to reduce the resistance to vessels 
travelling in water, and it consists in forming the lines we | P. eintretet) : 
of the vessel below the water-line lel_to_the =n The Iron and Steel Institute .. .. .. «+ 147 
The Accident at Wheal Agar Mine WE! 
a traversing bar which actuates a slide G, on w: 8 oo oo 180 
an incline N, and which, when brought in contact 
soldering, and it consists in the use of a hollow cylin- 
F drical box piece screwed internally to receive the piece On. —218 q 5 
; to be connected to a pipe, and having at its other end ing ee 
@ conical piece to fit the pipe. - The pipe is inserted in 
R. 
to 
decompose fluids or deposit metals, and in one form a POR Ded 
ment by suspending a bell receiver from each end of a 
scale beam, one being fitted with a self-acting valve. 
The receivers are immersed in the fluid to be decom- 
posed, the one with the valve being placed over the 
electrodes, and the other one filled with air. When 
on | the receiver over the electrodes is charged with gas it 
ate | floats, and the beam moves until it comes in contact 
with a stop, when the receiver continuing to rise opens 
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THE CHICAGO RAILWAY EXPOSITION. 

REFRIGERATOR cars-are now.coming.into extensive use 
in the States for the conveyance by freight train of various 
perishable articles of food. The great distances, the 
extremé heat of the summer, and the slow s of the 
trains combine to render n cars in which a dry, 
cold, and pure atmosphere can be maintained for several 


. | more evenly than small pieces. 


days together. The cars now in use leave something to be 
desired in these respects, and the Exposi- 
- tion contained many cars designed to deliver 
perishable articles in perfect condition after a 
mg journey, In this country fresh fish, milk, 
yeast, &c., are generally carried by passenger 
train in trucks provided only with very rudi- 
mentary appliances for maintaining either an 
equable temperature or ventilation, and 
it seems possible that the American system 
of transport, in properly constructed vehicles, 
by trains might prove both cheaper 
and more convenient, avoiding delays to pas- 
senger trains caused by the addition to their 
load of trucks of fish, and milk vans. 

All the cars in the Exposition were cooled. 
by ice, which is cheap, and is an article of NN 
universal and every-day use in the States. : 
The system of refrigerating by cooling com- 
pressed air, which is afterwards allowed to 
expand, generally adopted on board ship, is 
hardly suitable for use on a railroad vehicle, 
though it would appear to give better results, 
the air being drier, the proper temperature 
‘more equably maintained, and the ventilation 
positive and certain. It is believed in 
America that warm air is sufficiently dried 
by passing over cold surfaces, the moisture 
being condensed on the ice or on the sides of the 
ice-box and led away, but on board ship and in our moister 
atmosphere it is possible that less favourable results may be 
attained. All the refrigera 
box cars about 30ft. in length, constructed with thick 


POST OFFICE CAR. 


sides, roof, and floor, to serve as efficient non-conductors, 
The ice is placed in boxes or trays in the upper part of the 
car, and circulation of air is ensured by the ascent of the 
warm air to the ice, where it is cooled, and descends on the 
freight. None of the cars exhibited had fans, or any 
similar devices for promoting circulation of air. - 


boxes must be easjly accessible from 


tor cars exhibited were covered | be 


MAIL CAR LAMP AND CANOPY 


Experience has shown that perishable articles can best 
be carried in a refrigerator car possessing the following 
ualities :—The air must be not only cool but dry, and the 
ight and woodwork of the car must be carefully ot 
tected from contact with the ice or the ice-water. e 


foul air must be carried off, and fresh air, properly cooled 
must be allowed to take its place, The ice-boxes should 


be arranged for large blocks of ice, which melt slowly and 

To secure economy in the 
use .of the ice, the water should: not be allowed to drain 
away at once, but should be utilised. to assist the ice in 
cooling the air. The ice-boxes should occupy.as little 
useful room as preiiie: and all fresh air admitted. should 
be. properly cooled before it comes into contact with the 
freight.. The walls of the car must, of course, be efficient 
non-conductors; the doors must close tightly, and the ice- 
e outside for re- 
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REFRIGERATOR CAR. 


ref or examination. The method by which the various 
ain jitors sought to attain these objects is briefly described 
ow. 
The sides of the Ayer rubber car are formed of layers 


of planking and air spaces lined with india-rubber sheeting. 
The external air passes through the ice racks at each end of 
the car, and the condensed water falls into a trough and 
runs off by a pi The Lorenz car, illustrated by Fig. 16, 
also carries the ice at the ends of the car, but the ice-boxes, 
when not required, can be folded up, ie! the whole 
body of the car free for ordinary freight.. The ice is put 
FIG 17 
SECTIONAL ELEVATION 
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FIG.17.A 
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in either from the sides or top, but the ice-boxes and doors 
are not shown on our illustration, in which A shows the 
floor inclining to centre; B, same at ends of car ; C, filling 
of non-conductor ; D, air space; E, openings from outside 
air to air space; F, openings in car bottom from outer air 
to air in floor; G, outlet strainers from inside of 
car to outlet pipes; H, outlet pipes built into non-con- 
ducting space; 1, outlet pipe dha orifices into air 


apace of walls; J, perforations in car lining to allow.pipes 


be effected by 
reservoir ‘into which the’ floor drairis; L, iron” cover 
over trough slot in floor; M, traps'in floor at ends of tro 

K, and centre; N, trap-doors; O, notches in floor edges to 
form drains under strip L ; P, a pipe from ‘below, up into’ 
trough and. curved down into water; Q, centre timbers 
of car frame each side of trough; R, doors ‘openin 
inward ; 8, sub-door opening outward T, sheet me 
flashing around foot of side walls and end walls; U, inlet 


e cold air‘in car ; K, «central trough ‘or: 


pipes built into non-conducting space; V, 
outer strainers of inlet pipes from outer 
side of car. The walls of the car are 
composed of three thicknesses of planking, 
an air space, 
anon-conduct- 

composi- 
tion sheeting, 
and a thick- 


FIG. 18 
FRONT ELEVATION 


except 
those in the 
bottom, com- 
municate with 
one another, 
and the exter- 
nalatmosphere 
circulates free- — 
ly through the E 
various i 


air 
Inlet pipes, which are cooled 

contact with the interior of the car, admit 

at the bottom ; the foul air rises, aids in cool- 
ing the incoming air, and passes off by outlet 
pipes to the air spaces in the sides of the 
car, whence it is carried off by the current 
of fresh air circulating there. The floor slopes to a central 
drain, covered with an iron grating, and empties into a 
trough beneath the floor of the car, where the ice water 
can be retained as long as its low temperature renders it 


POST OFFICE CAR CLEARED. 


useful. A galvanised iron flashing round the base of the 
sides of the car prevents the access of moisture. It is 
stated that this car is very well ventilated, and is 
economical in the use of ice. It is chiefly used for 
the conveyance of beer. The outside docrs on either 
side are of the usual sliding pattern common in 
America, The inner door is hinged and opens inwards, 
but contains a small door opening outwards, allowing 

interior to be examined, and the removal of any obstruction 
preventing the larger door from opening. " 


SCREW SNOW PLOUGH. 


The Merchants’ Dispatch m Company car, 
Wicke’s patent, is much used for the conveyance of , 
&c., and is fitted with ice at each end of the car fill 


from the roof. The condensed water falls into tro 
which run across the ends of the car, and are drained 
means of pipes. The air is cooled by contact with the 
sila ice pans and a The Post Refrigerator 
lar Company retains the melted ice in an auxiliary tank, 
keeping the car cool after all the ice is melted, and saving 


air; W, inner strainers of inlet pipes to in-. 
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the ice and time used in cooling before commencing a 
journey. The air in the car circulates freely all round the 
ice chamber, giving a large cooling surface. 

The Ridgeway car has ice boxes at the énds of the car, 
round which the warm air without coming in actual 
contact with the ice before being admitted to the body of 
the car. The condensed water runs along a series of 
troughs ranged one underneath another, and the cooling 
power of the water is used to promote a free circulation of 
air. Large sized blocks of ice are used, which, melting 
slowly and regularly, are well ada for long journeys. 
It is stated that the air is well dried and purified, and that 
an unusually large space is left for freight, which is pro- 
tected from contact with the ice boxes or water troughs. 

The sides of the Tiffany car are well calculated to keep 
out the influence of the external atmosphere, being com- 
posed of four thicknesses of boards—two }in. and two lin. 
—three air spaces—two being closed and one open to the 
external air—and four thicknesses of stout felt, the total 
thickness of the side of the car being 7hin. The ice is 
carried in a trough underneath the roof of the car, a lower 
and smaller trough collects the drippings of the condensed 
water, which ultimately fall through pipes at the ends into 
a trough beneath the floor of the car. 

The Zimmerman car is fitted with air tubes running 
through the ice boxes, thus increasing the cooling surface 
and promoting a circulation of air. Most of the cars 
described above are in extensive use, and embody improve- 
ments suggested by the use of less perfect appliances 
during the last few years, 


Continuous brakes are now almost universally used on 
nger trains in the United States, and their equally 
widespread adoption on freight trains is only a question of 
time. The Westinghouse Brake Company exhibited a 
cheaper form of the well-known automatic brake adapted 
for freight trains. The brake was arranged for a train of 
fifty cars, and was equipped with the —— amount of 
piping, &., and shown in operation. he reservoir, 
om ah and triple valve are attached to one another, 
saving some trouble and expense in placing tbe brake 
under a vehicle, and the fact that the Brake Company’s 
large new works at Pittsburg are already working day 
and night would show that the brake gives satisfaction 
and is being largely adopted. _ Cheaper forms of brake 
operated by the action of the buffers also meet with 
favour, i as the brake on each vehicle works 
indepen“ently, and no brake pipe or continuous conuection 
through the train is required, thus permitting the brake to 
be worked on.a train partly composed of unbraked 
vehicles. 
The American Brake Company, of St. Louis, Mo., ex- 
hibited full-sized working mociels of a brake of this class, 
“which is illustrated by Figs. 17 and 18. Between the 
centre longitudinals, and at the inner end of the central 
buffer or bar, is hung a bell-crank lever B, which carries 
in one of its jawed ends the push bar A, buttin ta 
shoulder on the bufting rod, and in the other double pull 
rods carrying a spiral spring, transmitting the strain to 
bell-crank levers D D, suspended from the sills by hangers 
CC. The bell cranks, D D, are connected to the brake 
beams, and consequently compression on the draw head or 
buffer acting on the lever A, causes the brake blocks to be 
ressed on the wheels, the amount of pressure being regu- 
by its transmission through the spiral spring. But 
asa brake simply made as above described would not 
admit of a train being backed, a device is attached which 
removes this objection and, further, oniy allows the brake 
to be applied when the car is moving at a speed above six 


miles per hour. The push bar A can only come in possible. 


contact with the buffer rod by the centrifugal force of 
governor balls attached to the axle. These balls, E E, 
are coupled by means of links to a collar F, sliding on the 
axle. One end of a lever G bears against the collar, and 
the other end is connected by means of rods, &c., to the push 
piece A. When the car is running at speed, the governor 
balls draw the sliding collar towards them, leaving the lever 
G free to follow it, and permitting the push bar A to drop 
behind the shoulder on the buffing and draw bar, when 
the brake is ready for action, going on directly the buffer 
is compressed. When the speed falls below six miles an 
hour, the centrifugal force of the governor weights becomes 
so feeble that a spring—not shown in the illustration— 
restores the collar to its former position, lifting the push 
piece A clear of the buffer rod. The brakes come off 
whenever the compression ceases, and the train can be 
backed from a state of rest without the brakes going on, 
the push piece A lying on the buffer rod, but being unable 
to fall behind the shoulder. The brake can be applied 
when the engine is pushing the train by momentarily 
spplying the brake on the engine.or tender, thereby putting 

e draw in tension, and letting the lever A fall 
behind the buffer rod shoulder, . When steam is again put 
on, the consequent compression .again applies the brake, 
which, of course, remain on until compression ceases. This 
brake has been in use for some time on about. 1000 cars, 
and is said to be durable and work well. The first cost, 
£3 per set—exclusive of foundation brake, levers, blocks, 
and hangers—is low enough to allow of its extensive appli- 
cation to freight ears. 

The freight car brake exhibited by the Tallman Auto- 
matic Brake Company of New York also acts by the.com- 
pression of the buffers, which force ae: two friction 
wheels, one of which is keyed on the axle, andthe other is 
geared to a drum winding up the brake chain, .A ratchet, 
which can be shifted by hand to suit the direction in.which 
the train is going, prevents the brake from acting when 
the train is backed. 

The Waldumer Electric Brake Company of Cincinnati 
exhibited a working model of a very promising form of 
continuous brake, which is just emerging from the experi- 
mental stage. The instantaneous action of electricity and 
the simplicity of the means used for its transmission render 
an electric brake specially suitable for long freight trains, 
The following description is abridged from that furnished 
by the inventors, The system consists of a dynamo- 
electric generator driven by a small rotary engine mounted 
on the locomotive. The mains conducting the electric 


current extend in lines from the dynamo through- 
out the length of the train, the system of circuiting being 
that known as the “multiple arc,’ by which the interru 
tion of the current on one car affects no other car in the 
train. They consist of non-insulated copper wire, and are 
divided into car lengths, and fastened under the bodies, 
These separate len have, as terminals, fiexible con- 
ductors of copper wire cable surrounded by rubber tubing. 
For electric connectors or couplings, a dovetail tongue and 
ve device is used, each member of the coupling having 
th tongue and groove, thereby insuring perfect connec- 
tion under all circumstances. A flat spring, through which 
the tongue projects, maintains perfect contact, takes up all 
wear, and binds all parts sufficiently to prevent separation 
from any cause, except a strong direct pull resulting from 
the separation of the car from the balance of the train, in 
which event the uncoupling is automatic, the whole 
coupling being cheap, durable, and reliable. On each car 
branch wires extend to brass springs in contact with two 
brass discs fixed upon, but insulated from, the axle and 
from each other. They serve to conduct the current from 


weak § current, which keeps an ordi phic 
relay on each car out of contact. When this current is 
interrupted the relay throws the meng slew tension 
dynamo current into action, operating the es, storage 
batteries being placed on each car. On freight trains, this 
system is modified, and the fracture of a wire or coupling 
does notapply the brakes, but cag ~ rings bells on the engine 
and in rear van or “caboose.” The guard can -then, if he 
sees fit, apply the brake on this portion of the train 
through the medium.of as battery on his van. 

The street car starter and brake, exhibited by Charles 
Brown and Co., Chicago, is an ingenious device =e not 
new for storing the momentum which is destroyed by the 
usual form of brake, and utilising it for restarting the car. 
The motion of the car is not checked by friction but by the 
axle through suitable gearing winding up a spiral spring, 
the power of which is available to again put the car in 
motion. The mechanical details appear to be well worked 
out, and the car can be run in either direction, and stopped 
and started on either up or down grades. The agen f pull 
necessary to start a car is very severe on horses, and this 
invention would appear to be useful in 
saving much wear and tear in horse- 


flesh. 
The Chicago, Milwaukee, and St. 
Paul Railroad, a corporation owning 


no less than 4528 miles of line, exhi- 
bited two travelling post-offices, built 
by the Harrison Postal Bag Rack 
Company, of Fond du Lac, Wis. 


stationary wires to the brake device itself, which consists 
of a three-flanged, reel-shaped electro-magnet revolvin 
with the axle. Its dimensions are 4in. by 15in., and it is 
wrapped by four layers of No. 8 wire wound in one of the 
spaces in a direction opposite to that in the other. 

The electro-magnet for an armature nine square 
wrought iron bars, lin. by 16in. in size, which are used as 
delivered from the mill without finish of any kind. These 
extend over three poles of the electro-magnet, to whose 
cylindrical form they adjust themselves, and have their 


SECTIONAL VIEWOF MAILCAR LAMPANO CANOPY 

ends engaged in slots in the heads of the drum surround- 
ing the whole. A false head, dust proof, covers these ends, 
keeps the bars in place, and also serves to hold a circular 
spring keeping them normally out of contact with the 
magnet and preventing unnecessary wear. A chain is 
fastened to, and extends from the drum just described to a 
grooved wheel, from which another chain extends to the 
ordinary brake lever, not, however, interfering with the 
hand brake. The driver applies the brake by opening the 
steam valve of the rotary engine to the degree required, the 
strength and amount of current depending directly on the 
speed of the engine and dynamo, The amount of current 
with which the magnet of each brake is charged is indicated 
upon an electric gauge, similar in appearance and action 
to the ordinary pressure gauge. The current instantly 
traverses the length of the mains, whose electric resistance 
is practically nothing, and distributes itself to all the 
magnets, the resistances of which are equal—0°6 ohm.— 
thereby exerting an equal and uniform force throughout 
the length of the train. The circulation of the current 
through the wire surrounding the core of the magnet 
renders the periphery of the iron flanges magnetic, attract- 
ing the bars, which adhere with a force proportional to the 
square of the current. As the magnet revolves with the 
axle, the bars, and consequently the drum, in the heads of 
which their ends are en » revolve until the brake 
blocks are against the wheels, where they are held as 
powerfully as may be desired, though the whole system 
may be instantly released or the pressure decreased by 
closing the throttle valve. When the brake is hard 
against the wheels the motion of the drum ceases, though 
the magnet continues to revolve. It is in fact a frictional 
appliance, in which the friction is applied and regulated 
by the electric current, which simply transmits power from 
the revolving axle to the ordinary brake mechanism. An 
economy in current is effected by the contact between 
armature and magnet, the power of the latter varying 
inversely as the square of the distance between it and the 
armature. 

As above described the brake is virtually non-automatic, 
but the inventors render it automatic for passenger trains, 
by an additional system of wires conveying a constant 


N2.1 CROUND PLAN R.P.0,CAR-236 PAPERSEPARATIONS 


The larger of these cars is illus- 
trated in Figs, 19,20, and 21. Fig. 19 
shows the car in full working order for pede 2 Fig. 20 
shows tables and ar detached, and racks folded up out 
of the way, to provide for the storage of bags; and a ground 
plan of the car is given on Fig. 21. It will be seen that 
the car differs materially from those used by our 
office, being 60ft. long, 9ft. Gin. wide inside, self-contained, 
and not communicating with other cars in the train, It is 
fitted with a simple form of bag catching aud dropping 
—— and is entered by sliding doors at the sides. 
The mail bags are hung at their four corners from hinged 
cast iron frames, which can be taken off their hinges or 
hooks, and allowed to fold against the sides of the car. 
The sorting tables are similarly hung from removable 
stanchions, and thus the car can be wholly or per cleared 
for the storage of mail bags, the contents of which do not 
require sorting, or the car can be in a few seconds trans- 
formed into'a busy post-office, giving space to sort a lar 
amount of correspondence. Briefly, the car is adapted, by 
means of its detachable racks and sorting tables, to very 
varied requirements, and therefore the same car can 
be used on any route, and can, in case of need, be 
converted into a parcel, or ordinary luggage van. 
A given number of sorters can accomplish more work 
in this car, as the tables and racks are in sections and 
portable and adjustable to any point or grouping desirable, 
and the mail matter for important places is thrown directly 
into the to be filled, instead of being sorted into boxes 
which are then emptied into bags. The car exhibited con- 
tained 236 letter boxes, all of which are removable, and 
are labelled by printed pieces of cardboard, the size of an 
ordinary railway ticket, slipped into spring catches. The 
English plan of horizontal revolving oulvgindd label carriers 
seems preferable, but is not used in America. It will be 
noticed that side windows are provided, rendering the car 
suitable for day use. The majority of the fittings are 
castings made from standard patterns, securing uniformity 
and enabling any breakages to be easily repaired, and new 
mail vans can be built in a shorter time than is possible 
with the usual method of building vans suitable for one 
particular route and no other. It is somewhat astonishing 
that these mail vans differ from those used in England in 
every detail but one, the entire absence of os being 
the most striking of these differences. e lamps are 
shown on Figs, 22 and 23; each can be swung from a centre 
so as to concentrate the light on any desired point. 

The Hawley Snow Plough Company, of Rochester, N.Y., 
exhibited one of the few Canadian inventions in the 
Exposition, As will be seen from the illustration— 
Fig. 24—a large vertical screw is placed at the front end 
of a large iron box wagon, which is driven as usual against 
the snow bank by the vigorous exertions of two, three, or 
four locomotives, This plough, however, instead of simply 
wedging the snow to either side, cuts its way into the snow, 
which is lifted clear of the track by the action of the 
screw, driven at some 300 revolutions per minute by a 
pair of horizontal engines, The first plough of the kind 
was only finished by the middle of April this year, and 
therefore the invention has not yet anal fully tested; 
though on April 23rd it is said to have successfully cut 
through a mass of packed snow and ice, 150ft. in le 
and 6ft. in depth, near Orangeville, on the Toronto, Grey, 
and Bruce Railway. The engines driving the screw are 
placed underneath the floor of the car, and a boiler, supply 
of fuel, &c., are provided. 

The La Fayette Car Works, of La Fayette, Ind., exhi- 
bited a very fine caboose car, or goods brake van, for the 
Chicago and ‘Atlantic Railroad—which is a newly-opened 
line by which the Erie obtains a better access to Chicago, 
The car is mounted on two four-wheeled bogies, is 33ft. 
long inside, and is entered from the ends in the manner 
usual on American passenger cars. As a conductor and 
some five brakesmen take the place of the one or two 
guards on an English goods train, the caboose is larger 
than our brake vans, and provides sleeping and cookin 
accommodation for six men. The poe es has a d 
and pigeon-holes for papers, and each man has a locker 
with cushioned seat, in which he keeps his clothes, bedding, 
&e, A regular cooking stove, with four small ovens and 
boiler and heating plate, surrounded by a rail, is provided, 
and a little pa gp with racks for plates and dishes, 
and a larder which can be kept cool by ice. Meals are 
eaten on folding tables which let down from the walls, A 
water-closet, washing basin, and sink for washing dishes, 
are also among the equipments of this comfortable car, A 
large imperial is placed in the centre of the roof, provided 
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with four very comfortable seats so arranged that a man 
can keep a good look out without standing up. Three 
brake-wheels in all are provided, one in the imperial and 
one on each platform. Coal and spare couplings, &c., are 
carried in boxes under the car, and suitable zinc-lined 
cupboards are provided for the oil and lamps. 


THE VIENNA ELECTRICAL EXHIBITION. 
No. IIL. 

Tue most important exhibit of accumulators is that of 
Messrs. Sellon and Volckmar, or as the company is en- 
titled, the Electrical Power Storage Company, Limited. 
In the North-west Court, between the Rotunda and the 
Art Gallery, they have a wooden house fitted up with 
shelves, on which accumulators are sufficient’to feed 
200 ordinary incandescent lamps. ifty of these lam 
are in the Emperor's pavilion, and 150 in one of the 
“interiors.” An arc lamp in the theatre is also fed from 
this battery. It consists of 115 boxes of 2-horse power 
hour capacity ; 190 of 1-horse power hour, and forty of 
4-horse fb apes hour. For the charging of these there are 

rovided three dynamo machines by Ganz and Co., two 

ing coupled in series, and the third exciting the 
field magnets of the other two, Each of these machines 
generates an electro-motive force of 60 volts, There are 
two ordinary sizes of these accumulators, one rated at 
1-horse power hour, or 350 ampére hours, the other 2-horse 
a hour, or 700 ampére hours, Thus the smaller may 

used to give a current of 350 ampéres, in which case it 
will be exhausted in one hour, or if drawn upon fora 
current of 35 ampéres, it will last ten hours. They may 
be used down to a current of 15 or 16 ampéres without 
appreciable loss of efficiency, that is, down to this current 
the number of hours throughout which the accumulator 
will furnish a steady undiminishing current of this amount 
will be—*>°_. The 350 ampére hour boxes contain 

current 

seven pairs of plates measuring 10in. by Qin. and 
din. thick; and the 700 ampére hour boxes contain 
twelve pairs of the same plates, and for larger sizes 
six pairs of plates are used per horse-power hour. These 
plates are cast of pure lead. They are in the form 
of a grating, the square perforations having gin. side, and 
the thickness of the lead between them being about hin. 
All these perforations are plastered up with oxide of lead— 
minium—the plates are then _— in the boxes, and dilute 
sulphuric acid filled in, and the battery is then ready to be 
“ formed.” In the Sellon-Volckmar batteries, the “ form- 
ing” consists simply in the first charging ; this taking a 
pe time than the subsequent chargings. In forming 
and charging it is found most economical to couple all the 
boxes in series, if sufficient dynamo power for the whole 
number of boxes desired to be charged is procurable ; but 
if this is not to be had, they may be arranged in parallel 
groups, only so many being arranged in series as will 
require the potential obtainable from the charging 
dynamos. In each box or cell all the plates are coupled in 
multiple are. At the upper edges of each plate are two 
horns of unequal length, by means of which the plate 
hangs on the opposite edges of the glass box. The lon 
horn of every alternate plate is placed say to the left hand, 
and all these alternate plates are coupled by a copper bar, 
through which the current flows in in charging, and out 
when the batteries are working, The long horns of the 
other half of the plates, which again occur alternately with 
those first mentioned, between which they hang, are con- 
nected by a similar copper bar on the right hand of the 
cell. From this bar the current flows to the next cell in 
the series. Each cell requires at least rather more than 
2°2 volts to charge it in order to overcome the contrary 
electro-motive force, which is 2°2, and also the resistance, 
which is small, Thus if 100 such cells were to be charged 
in series, the dynamos would need to supply a current of 
more than 220 volts electro-motive force. In this case the 
“forming” would occupy about fifty hours, and subsequent 
chargings from twelve to thirteen hours, If the dynamos 
were able to give only say 110 volts, then the 100 cells 
could be arranged in fifty groups, in each of which two 
cells would be coupled in parallel, the fifty pairs being 
arranged in series, The forming and charging would now 
take a correspondingly longer time, because the current is 
divided between two cells. By the pairing in parallel, the 
resistance of the whole compound battery is halved, and 
the electro-motive force being also halved, the whole 
current remains theoretically the same; and each cell 
receiving only half of it, the charging will theoretically 
occupy double the time. Practically, it is found that it is 
always desirable to couple all the cells in series, otherwise 
they are found not to be well and equably formed. In 
charging, a current of from 20 to 25 ampéres per horse- 
power hour of the single cell is used. When the batteries 
are working, each cell gives at first an electro-motive force 
of 2°2 volts, but this very quickly falls to 2°15 volts, at 
which it keeps .very. steadily until the battery is almost 
completely exhausted. In working, the battery cannot 
be coupled in any manner for high or low tension 
with a number of. cells in parallel arc, because if this 
is done,.one becomes exhausted more rapidly than the 

er, and creates a contrary electro-motive force. 
During the charging the minium on the positive plates 
is completely converted into peroxide of lead, and on the 
negative plates it is reduced to spongy lead, but only a 
very thin surface layer of the pure lake plate is oxidised. 
The plates so plastered with minium are said to last for 
four or five years without need of re-making. Smaller 
cells rated at 4-horse Romer hour have nine pairs of plates 
7}in. by 6in. In the larger boxes the cota are kept apart 
a wt sin, small blocks of india-rubber stuck through 
several of the grating holes. In the smaller boxes two 


india-rubber bands are stretched over every alternate plate, 
and serve the same as the blocks. The resistance of 
the $-horse power hour box.is found to be ;}5 ohm only, 
and that of the box used in.thé,launch to be resently 
mentioned is ;,55,0hm. The resistances of the larger 


boxes have not yet been accurately measured. The above ' surfaces, 


fi a to all different sizes of cells, The company 
tricycle in the Rotunda to be driven 
or four similar cells; two are sufficient for an ordinary ride 
of two hours, and the four will carry one.a correspond- 
ingly longer time or up correspondingly steeper gradients. 
A small electro-motor designed by this company and 
termed by them a “ sto: motor” runs on a shaft imme- 
diately beneath the wheel axle. An intermediate shaft lies 
in front near the footboard. The three shafts are coupled 
by chain gearing, the gearing ratio being i » these 
sizes being the diameters of the chain wheels, The two 
driving wheels are 44in. diameter and 42in, apart. One 
box to hold two accumulator cells lies behind the dynamo, 
and another to hold two others immediately in front of the 
same, Thereare four brushes on the commutator, but only 
one pair—of opposite—brushes is in contact at one time. 
By means of a reversing lever one or other pair may be 
brought in contact, and the machine is thus driven forwards 
or backwards. At the right hand of the rider is fixed 
the rod governing, by a worm , the steering 
wheel in front, and at his left hand stands a switch, by 
which he may either cut off the current altogether, or else 
cut out one or more cells according to the gradient of the 
road and the speed desired. The cells for this tricycle are 
each divided into seven compartments, each compartment 
containing three pairs of plates 7}in. by Gin. Each box 
has a capacity of $-horse power hour. In use they furnish 
a current of from 30 to 40 ampéres, with an electro-motive 
force of 15 volts. 

Messrs. Volckmar, Messrs. Siemens Bros., and Messrs. 
Yarrow and Co. have combined to produce an interesting 
exhibit in connection with the Exhibition, This is a 
launch built by Messrs. Yarrow and Co,, 40ft. long 
and 6ft. beam, with from 2ft. to 3ft. draught, and already 
described in Tue Enarnerer. This is to be run on the 
Danube Canal through the city. It is driven by a two- 
bladed propeller 18in. diameter, with blades 6in. wide. 
The shaft is rotated by a D2 Siemens Brothers’ continuous 
current dynamo, and the current. to this is supplied by 
80 Sellon-Volckmar accumulator cells of 1-horse power 
hour each. Thus the whole battery has a capacity of 
80 x 350 = 28,000 ampére hours, This battery is charged 
by a Brush shunt dynamo fixed on shore. At first sixty 
cells are used, then seventy, and then eighty, as the 
battery approaches exhaustion. The switch for cut- 
ting out portions of the battery is close to the steer- 
ing wheel. The cells of the battery each contain eighteen 
pairs of plates 7hin. by Gin. The battery gives 
about 170 volts electro-motive force, and the dynamo is 
supplied at the rate of about 10 electrical horse-power. 
Probably it transmits 6 or 7 mechanical horse-power to 
the propeller shaft, ‘he boat has been run at 11 knots 
per hour, but 8 knots is the ordinarily attained speed. 
This speed is fairly kept up for five or six hours. The 
dynamo is weosbhen with two pairs of brushes, and can be 
reversed in the same manner as the tricycle machine. The 
electrical energy efficiency of these batteries is stated by 
Mr. Volckmar to be about 90 per cent.; that is, they can 
give out 90 per cent. of the energy delivered to them by 
the charging dynamos, without the electro-motive force 
falling off more than 10 per ceut, It should be under- 
stood, however, that in order to keep the battery in good 
working arder, they should never be exhausted below 
about 20 per cent. of their capacity. The weights of the 
different foteeclen may be calculated at the rate of 501b. 
of lead per horse-power hour. 

There is another exhibit of accumulators, designed for 
industrial purposes by L. Korabliich, of Vienna. These are 
confessedly Faure accumulators, and are exactly similar to 
those described above, differing only from them in dimensions. 
There is only one size exhibited by this firm. In it the 
cast lead plate is also in the form of a grating. It measures 
9}in, by 7}in. in surface, and rather more than jin. thick, 
the spacing of the square holes being jin. Minium is 
plastered on to the full thickness of jin., and the plates 
are kept separate from each other by small glass tubes, 
such as beads are made from, which are kept in place by 
light india-rubber bands. Five pairs of such plates are 
inserted in a rectangular box, and the box thus made up 
and filled with sulphuric acid weighs 30 kilogs., or 66 Ib. 
The capacity of this cell is said to be 400 ampere hours, 
The efficiency appears to be very low, as it is said to require 
1500 ampére hours to charge it. It is formed in the way 
mentioned above, that is, by a continuous current in one 
direction in sixty hours, and after forming it requires ten 
to fifteen hours to charge it. The electro-motive force 
furnished is stated to be 2°25 volts, but this is probably 
slightly in excess of the accurate figure. The resistance of 
the cell has not yet been accurately measured. It can be 
evononically exhausted by a current as low as 7 ampéres. 
The chief difference between this storage cell and the 
Faure-Sellon-Volckmar, as described above, is simply in 
the greater—double—thickness of the minium plates. 
This is believed by Herr Kornbliih to increase the efficiency 
of the cell; but so far as experiment has yet shown, his 
expectation does not seem tohave been realised. Herr Korn- 
bliih feared at first that the thick layer of minium, when 
it became dry, might crumble to some extent off portions 
of the surface, and therefore he lays the minium on under 
a heavy pressure. This has, at any rate, accomplished the 
object of preventing cracking and crumbling of the sur- 
faces, The exhibit consists of sixty or seventy of these 
boxes, used for the most part for incandescent lamps. 
Since the confessed electrical efficiency of this battery is 


very low as compared with that claimed by other makers i 


of similar secondary cells, it is but fair to say that Herr 
Kornbliih maintains very positively that the measurements 
made of these other cells are entirely fallacious, 

M. Gaston Planté makes a third exhibition of secondary 
batteries, but as these have long been well known, and as 
they are made only for laborato: _— we need say 
little about them. Two plates o et lead are wrap 
up together into a double cylindrical spiral, the two sheets 
being kept separate by two or more narrow strips of india- 
rubber, which cover only a very small portion of the 

This roll of sheet lead is placed in a cylindrical 


vessel of glass or other material, which is then filled to the 
roper depth with dilute sulphuric acid. The difference 
tween this and the Faure battery is, therefore, that 
ure lead instead of minium—oxide of lead—is used. 
Reaceatty Planté’s battery takes much longer to 
“form,” the formation consisting essentially in the oxida- 
tion of the positive plates, and moreover there are difficul- 
ties in getting rid of the effects of the hydrogen generated 
at the negative plates. The formation is carried out by a 
series of reversals of the charging current. It is sent first 
in one direction for a quarter of an hour; then in the oppo- 
site direction for halt an hour; and then in alternatin 
directions for 1, 2, 4, 10, 24, 48 hours, 8 and 15 days, an 
1 month. The current of two Bunsen cells suffices to pro- 
duce the forming or charging current. Lately M. Planté 
has found that the necessary time for forming can be 
diminished by one-half by first filling the jar with dilute 
nitric acid, and sending a current through for twenty-four 
hours. The nitric acid is then poured out, the plates 
washed with water, and the dilute sulphuric acid added. 
The electro-motive force given per cell is 2°4 volts at first, 
which rapidly decreases to 22 volts, at which it remains 
steadily until it begins to sink rapidly, indicating the 
approach of complete exhaustion. It is a general rule for 
such secondary batteries that they should not be 
exhausted so far as to bring them to this stage of rapid 
sinking of the electro-motive force. The capacity of the 
Planté cell per kilog. of lead used is 57,000 coulombs, 
which is equivalent to about 16 ampére hours. The thick- 
ness of the lead sheet used is about 1 mm. A cell contain- 
ing 3 kilogs. of lead is 4in. diameter by 10in. high, The 
electrical efficiency is 92 per cent., and the ratio w the 
mechanical work obtainable by the discharge of the cell to 
the electrical energy F aa into it ia about 45 per cent. 
We find also in the French section a secondary battery 
which has at least a solid, substantial form to recommend 
it. This is by J. J. Barrier, of Paris; but, unfortunately, 
neither M. Barrier nor any representative is at Vienna to 
give information regarding his exhibit. The cell is com- 
— of four cylinders of lead, one inside the other, which 
orm two pairs of opposed plates, The thickness of the 
cylinders is from }in. to gin. Their outside diameters are 
5in., 3fin., 24in., and lin., and uney are each about 12in. 
long. These are deeply grooved on their surfaces, either 
in rolling or in the turning lathe, the grooves leaving high, 
square teeth, pitched jin. apart. These cylinders of lead 
are separated by glass tubes, and the whole is set in a glass 
jar where the dilute acid isadded. As no minium is used, 
these are simple Planté cells of a peculiar mechanical 
construction, There is a wooden lid to the jar on which 
are fixed two binding screws, with which the two pairs of 
cylinders are put in electrical connestion. 

In some a te the most interesting secondary battery 
exhibited at Vienna is that of N. de Kabath, which is 
shown in connection with the United States Electric 
Lighting Company. Its action is the same as that of 
Planté’s cells, it being composed of a number of thin lead 
plates plunged in dilute sulphuric acid. No minium is 
used, and the principle on which the cell is designed is 
that, since the oxidation penetrates slowly into the interior 
of the lead plate, the thinner these plates are the better. 
If this principle is a correct one, the manner in which it 
is carried out in this design shows a high degree of 
ingenuity and mechanical skill. The plates are contained 
in shallow earthenware trays or boxes, These contain 
each eleven pairs of “compound” plates, each measuring 
ldin. by 3}in. depth by fin. thickness, e plate is com- 
posed of a hollow rectangular box or envelope made of 
zsin. thick sheet lead. The vertical sides of each envelope 
are perforated with round holes ,j;in. in diameter and 
placed close beside each other. These permit the acid to 
enter the interior of the envelope. This interior is filled 
by narrow strips of very thin sheet lead lying horizontally, 
their width being the same as that of the inside of the 
envelope, namely, gin. These thin plates are alternately 
flat and “rippled” or corrugated, the corrugations being 
produced in a rolling mill. The acid has thus free access 
to all the surfaces, There are about 150 of these thin 
plates in the depth of 3}in. From one of the upper 
corners of the envelope bars of lead of gin. by Rime square 
sections lead upward, and thus all the thin plates 
enclosed in one envelope form one compound plate, which 
may be either positive or negative. The plates are separated 
from each other by glass tubes kept in place by rubber 
bands, Each box containing eleven pairs of such plates is 
said to give 180 ampére hours without appreciable fall of 
electro-motive force. Such a box when charged weighs 
about 115 lb., of which about 801b. are lead. The electro- 
motive force is at first 2°5 volts, but rapidly falls to 
2°2 volts, at which it remains constant, Such a battery is 
usually formed in sixty hours by a 60 ampére current, 
and for re-charging requires only four hours of a 
60 ampére current. If it is discharged immediately after 
charging, 88 to 90 per cent. of the electric energy put in is 
obtained; but if the discharging is delayed several days 
or weeks, as much as 18 to 20 per cent, is lost. The loss 
depends much on the insulation of the box, but there is 
also internal loss, which goes on at a slow rate, that has 
not yet been measured. ‘This internal loss is believed to 
be due to the formation of sulphate of lead. In the 
Kabath battery special attention has been paid to the good 
insulation of the plates from each other and of the box con- 
tainingthem. Alsoit is peculiarinthe use of amuchstrouger 
acid solution being used than is ordinary in such batteries, 
25 per cent. of acid being used in charging and 30 per cent. 
in fo: ming. The resistance of each box ia approximately 
‘005 ohms. It is found that the forming effect can be 
continuously increased by continuing the current for much 
longer than the above-stated period. In fact, the increase 
continues for months; but the rate of increase becomes so 
slow that sixty hours has been decided as the most econo- 
mical pericd to keepupthe current. The battery exhibited 
cousists of 100 of the above size of cell. 


Naval following have been 
made at the Admiralty :—George Whitting, chief engineer, to the 
Inflexible, vice Jones ; and James Jack, chief engineer, tothe Asia, 
additional, for service in the Devastation, vice Whitting, 
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EXPERIMENTS ON PLATED FORTS AT SHOE- The shield on portion II. consists of 12in. of Wilson’s | 


BURYNESS. | com or other steel-faced in plate pare 
On Tuesday, August 22nd last, an experiment of + fixed inside an iron frame, as shown in Figs. 1 and 2. In 
interest, especially ~ | the top of the work was laid a quantity of old broken 
It was earried out by the Royal Engineers with a view to Plating, to keep the masonry and concrete from rising 
testing the amount of protection afforded to granite forts | Under the force of the blow—vide Fig. 1, at portions II. 
by iron plates. The nature of the work tested is shown | 2nd III. We can hardly think that structures of granite 
in the accom’ ying sketches, Fig. 1 shows the front, and concrete would attain their full strength for many 
which is divided in four portions, the thickness of each months, perhaps years to come, and must allow for this in 
being shown roughly in Figs. 2 and 3; that is, the plan | this trial, which it will be seen is a very severe one. 
and end elevation of the work. Reading from left to| The gun employed is the 80-ton gun, M.L., which is 
right, No. I. consists of 40ft. thickness of granite and | mounted at 200 yards distance. One round was fired from 
concrete ; Nos. II. and III. of 20ft. of granite and con- it on Tuesday at portion III—iron sandwich on granite. 
crete, backed by about 20ft. of earth, but strengthened in | A brief report of this appeared in the Standard, by which 
front by iron shields, seen in Figs. 1, 2, and 3, hereafter to | it was stated that a projectile weighing 17001b. was fired 
be described ; and No. IV. consists of 40ft. of granite and | with a charge of 4501b. of pebble powder, with a velocit 
concrete. A small passage, of sufficient size to enable a | of 1588ft. This implies a total amount of stored-up wor 
man to creep through it, is pierced through the work | of about 29,730 foot-tons, or 594°4 foot-tons per inch cir- 
parallel to the face and 20ft. from it, opposite portions II. | cumference, representing a power of perforating about 
and III., which would enabie the effect of the fire to be | 25in. of iron. e shot was a service Palliser, chilled iron 
better seen—soit was supposed, and soit proved. Theshields | projectile, of about 3ft. 8}in. long, fired without bursting 
fixed on the face of portions IT. and IIL. are as follows: that | charge, the radius of the head being about 1}in. diameter. 
on No. III., against which the first shot was to be fired, | The shot struck a point 3ft. from the bottom of the plate, 
consists of two Le of 8in. thickness each, of wrought and 3ft. 8in. from the left end looking at. it. The effects 
iron, sandwiched with 5in. of wood behind each, made up | were as follows: The shot cut a clean hole, passing through 
of two thicknesses, that is, 2}in. planks laid horizontally, | both plates, and breaking up during penetration, turned 
next behind each plate, and 2hin. planks behind them rather to the left, the point’reaching a depth of nearly 
a vertically. ‘he dimensions of each plate were as | 10ft., measuring from the front face of the iron. The 
ollows : length 12ft., height 7ft.,and thickness Sin. They | plates behaved admirably, the hole being cut almost with- 
were supplied by Messrs, Cammell. They are held in | out any apparent effect in the surrounding portion of the 
their place by six bo'ts, on the Palliser English system. _ plate. The wood was driven outwards, 5in. of the ends 


of the horizontal plates being thrust out beyond the plate 
at the left end, and 3in. on the right. The granite was 
pulverised all round the projectile for some distance. 
Cracks were visible in the granite in front, as shown in 
Fig. 4. They will be observed to radiate from the point of 
impact, speaking generally, The stones of the course 
through which the shot passed are, like the layers of wood 
forced longitudinally, left and right, projecting 3in. beyond 
the other at each end of the squares of masonry. One or 
two cracks also were visible in the brickwork lining of the 
small cross passage behind the part struck. The bolts do 
not ap’ to have suffered, and the general structure 
shows little effect beyond what is here mentioned. 

The experiment must be looked upon as highly satisfac- 
tory. A velocity of 1100ft. oughit to be sufficient to enable 
this projectile t» perforate 16in. of iron alone. Backed 
with granite, the resistance would be considerably greater. 
Suppose we guess that of the iron itself thus backed as 
equal even to 18in. of iron, the velocity for that would 
only be about 1200ft., involving about 16,970 foot-tons of 
energy, leaving the shot to attack the granite behind with 
12,760 foot-tons left in it. It is difficult to conceive of 
iron plates acting better than these on this occasion. The 
shot having passed rather to the left, has left the right- 
hand portion of the plate as fit to receive another blow as 
could be expected. It will be interesting to see how the 
steel-faced plates behave. In armour trials it is dangerous 
to give opinions beforehand, but we may expect more effect 
on the harder plate and less penetration inthe masonry behind 


it, than in the case of the wrought iron. Plate and shot 
are both likely to suffer more under the increased sudden- 
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ness of the shock against the hard steel, though the 
—_ in which so comparatively thin a steel face tells on 
so bigashot may not be very great. We should expect 
the ht iron covered portion under these precise 
conditions to do better than that with the steel-f plate 
even pets as it is, because the latter plate itself is 
more likely to suffer and leave the target weaker for future 
blows. filled shell are fired the case may be different. 
A shell has a better chance of getting its c to act 
behind the plates of the sandwich shield than the thick 
steel faced one, but we do not know enough results of 
experiments with live shell to hazard an opinion as to 
whether either will suffer in this way. With first-rate 
> aga we should be inclined to back the steel-faced 


The trial is satisfactory in more than one way. England 
is the only power that has employed wrought iron to any 
considerable extent in coast forts, chilled cast iron having 
come in generally abroad. An experiment therefore that 
shows that wrought iron behaves well is specially satisfac- 
tory to us as a nation, and in our judgment this is the case 
here. The iron has offered a great resistance, and it has 
suffered only locally. The latter is of course important as 
affecting the further powers of resistance of the fort. A 
shield to resist repeated blows of the 80-ton gun shot must 
of course be exceptionally strong. When it yields it is 
desirable to yield locally, and to leave still a good front 
protection. 


We question if this plate has lost much in resisting 
power except in close proximity to the hole made in it. 
As we have before now pointed out, the plate-upon-plate 
system admits of being added to indefinitely, thus it 
can be made to grow as it were in proportion to the in- 
creasing powers How chilled iron would behave 
under similar conditions is a question to which we can 
only form a on conjecture. It is supposed 
that it would suffer but little for a long time the 


| 


| impact of shot that do not outmatch it, but it is thought 


that when completely outmatched it would be shattered en 
masse, instead of allowing a projectile to through it 
as wrought iron does, leaving a perforated, but in other 
respects a sound front plate, as illustrated in the experi- 
ment before us. Then comes the question again of steel 
shells carrying bursting charges, and whether such pro- 
jectiles, if developed successfully, will not have the effect 
of = the harder classes of armour. Once more 
we would urge the desirability of firing against chilled iron 
in this country in order that we may know something 
about it for ourselves, If our ships ever engage a —— 
iron fort, it can hardly fail to be one of chilled iron. e 
need experiments to learn even the relative effects of shot 
from small bore new type guns, and of those from old- 
fashioned ones with less penetrative power but more stored- 
up work in their shot. At present all this is matter of 
conjecture. About the value of the experiments now being 
conducted at Shoeburyness, there cannot, at all events, be 
two opinions, 


LARGE PLATE-SHEARING MACHINE. 

THE accompanying illustration is from a photograph of a plate- 
shearing machine of exceptional size and power recently con- 
structed by Messrs. De Bergue and Co., Strangeways Ironworks, 
Manchester, for a foreign Government dockyard. machine, 
though simple in its construction, presents several features of 
interest. In machines of this class the ordinary arrangement is 
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the vertical block with the base plate. The back flanges thus 
serve as struts, imparting to the bottom cutter block additional 
rigidity, which is of so much importance in machines of extra 
width, In this case the cutters are 10ft. 7in. ns and the clear 
distance between the standards is 7ft. 6in. By the arrangement 
shown, of making the cutter slide overlap the faces of the main 
standards, large wearing surfaces, and a firm bearing of the slide 
against the standards are secured, and at the same time the 
machine is enabled to effect the cross-cutting of a plate the maxi- 
mum width between the standards with a minimum of 
distance between the standards themselves. In other words, 
the full length and stroke of the cutters are available whilst the 
main standards are placed the minimum distance apart. The 
gap or distance from the face of the cutters to the main frame 
is in this machine 36in. The main excentric shaft is of steel, 
A apenas of 8in., the wheel on this shaft having a 4in. 
ite 

' By a simple wedge adjustment the bearings of this shaft can be 
readily tightened at any time, so that wear is provided against, 
and the certainty of the top cutter always descending true and 
square upon its work is practically secured. A simple stop 
motion is also provided, so that the shearing action can be 
instantly arrested when required without stopping the machine ; 
the handle for working this motion is shown on the illustration. 
The steam cylinder is 18in. diameter, with 20in. stroke, and is 
constructed of extra yn to enable the machine to shear 
1}in. plates, the longest and heaviest cut within the pas 3 
the machine at one stroke. The total weight of the ine is 
thirty-three tons, and no little difficulty was experienced by the 
makers in delivering it at the destination, as none of the French 
railways could undertake the transport of the large castings. 
The machine had, in consequence, to be sent by sea, and 
could only be effected by transshipment at an in.ermedia 
port, 


|ALOUTTA EXHIBITION.—Great progress is being made with 
to ith June last over 100,000 square space 
iad taken, ore being made for electric 


| 
= 
| \ \ \ 4 
(| == AS NG \ 
| | — = | 
| 
| 
| 
| ~ 
4 
| 
| 
| to cast the main standards separately and to bolt between ; 
| the bottom cutter block, the whole being then either mounted 
upon a separate cast iron base plate, or the bolted frame bedded 
upon massive masonry foundations, but in the machine of which ee 
we give an illustration all foundations may be dispensed with, as 
each half of the bottom cutter block and base behind is cast 
with its corresponding side standard in one piece, The two : 
halves of the machine are united by turned bolts at the front, 
as shown, as well as behind the block where the flanges are 
Widened out, so 9s to fill in the angle formed by the junction of 
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LETTERS TO THE EDITOR. 
Wi hold the opi 
[We do not opinions of our 


THE DEFINITION OF FORCE. 

have read the article on the definition of 
force which appeared in your issue of 17th inst. As I have passed 
through the same difficulties as the writer of the article — to 
have done in coming to some consistent conclusion from the study 
of the numerous statements of great authorities on the subject, 
perhaps I may make one or two remarks, I think you are 
ao ath in looking upon Professor Tait as representing any 
party on this particular subject, and the idea that all Edinburgh 
students should implicitly believe everything Professor Tait says is 
surely unreasonable. The inconsistency between Tait in his 
** Recent Advances,” and Thomson and Tait in their “‘ Elements of 
Natural Philosophy,” is to be explained, I suppose, by the fact that 
a single man is responsible for the first, and that two are so for the 
second. As this inconsistency remains in the latest edition of the 
two books, we must look upon the definition in the ‘‘ Elements ” as 
the result of a compromise. 

As an “ Edinburgh student,” I may say that I, like nearly all 
other Edinburgh students with whom I have spoken on the subject, 
have long been convinced that Professor Tait’s definition of force in 
the “Recent Advances” will not hold water when critically 
examined ; and for this reason, namely, that, as Rankine most 
truly says, a force is an “‘action between two bodies.” Rankine’s 
is; to my mind, the best definition I have seen in any text-book. 
Tait’s ‘rate of change of momentum,” is a function of one body 
only, and does not necessarily imply any mutual action between 
two bodies. It is, therefore, faulty as a definitionof force. Half- 
a-dozen years ago, I explained in Nature the result of my own 
study of the question. concluded that the best definition one 
could give would be “‘ the time-rate of transmission or transference 
of momentum between two or more bodiés.” 

The fact is, that although many great authors in physical science 
have defined force as a cause, they have never made any practical 
use of this part of their definition, because ical science does 
not investigate causes, but merely‘the relations between antecedents 
and. consequents. 

I fear that the analogical reductio ad absurdum given at the end 
of your article is logically entirely fallacious, and the fallacy is 
easily seen. It has often been shown how to reconcile the motion 
balance of bodies under opposing forces with the idea that these 
forces or “actions” are still continuously in activity as “‘trans- 
missions of momentum.” 

Although forces are continually coming into and out of 
existence, they must be regarded as as objectively as, or even 
more so than, energy, because they are invariably connected with a 
condition of matter—called ‘‘ strain ”—which can be measured in 
an absolute manner. Velocity, momentum, and energy, on the 
other hand, are quantities measured only by relative motions, so 
that their magnitudes entirely depend on the axes or bodies 
relatively to which the motions are measured. This invariable 
connection between force and stress and strain is a fact which should 
always be steadily borne in mind. If it is so, it will make many 
things appear very much simpler than they do if this is forgotten ; 
and moreover, this idea will be found a ate 0 suggestive of the 
probable relations between different physical phenomena. 

In declaring “ force” to have no objective reality, and to be of 
only secondary importance as a mathematical aid in investigation, 
I believe Professor Tait was as wrong as he was in giving it the 
definition quoted in your article from his ‘* Recent Advances.” 

The Mason Science College, Rosert 

Birmingham, August 21st. 


S1r,—I have read with much care and some pleasure the article 
on the “‘ Definition of Force,” which appeared in THE ENGINEER 
for the 17th of August. I can say this, although I differ from 
your views in certain respects; but I am pl to see that you 
call attention to the fact that there are in physical science a 
multiplicity of creeds which distract the student. 

I do not propose at present to take up much of your but I 
wish for permission to, point out certain things which you have 
overlooked. 

ou give the various meanings applied to the word force by Tait, 
Spencer, Rankine, Newton, &c. Now to me it seems quite clear 
that these men formed different conceptions. Thus, for example, 
Spencer and Rankine had different things in their minds when 
wrote. In Walker’s Dictionary we have the word Force thus defined : 
“* Strength, vigour, might ; violence, virtue, efficacy, validness, power 
of law ; armament, warlike preparation, destiny, necessity, fatal com- 
pulsion’’ Webster says all wordsdenoting force, power, strength, are 
from verbs which express straining, driving, or rushing, and this 
word has the elements of the Saxon faran and Latin vireo. Force 
to the ordinary mind is the complement of resistance; with- 
out resistance there could be no force, We cannot push if we 
have nothing to push against, and this is, no doubt, the first, 
obvious orthodox sense of the word. A force is that which over- 
comes, or tries to ov , & resist This is the sense in which 
es word was originally used by all, and in which it is still popularly 
used, 

After a time, however, it was said by a certain school o: 
thinkers that this sense was too limited. They said that it implied 


atom nearer to understanding what it is changes motion in a body? 
What the true explanation of the cause of motion or change of 
motion in a body is bas already been stated in your pages by 
Professor Oliver ge. I will state it again because it is my own 
explanation in other words; but before doing so I should like to 
elicit from your readers, and ly from students, a definite 
utterance as to what they think is the cause of motion or 
change in the motion of a body. o. 11, 
Place d’Armes, Ghent, 
August 26th. 


THE STABILITY OF SHIPS. 

S1r,—The report of Sir E. J. Reed on the launching of the 
Daphne contains so much carefully elaborated evidence on the 
subject, that it is probable a question in your col would be 
sufficient to elicit a little more information on what appears to be 
a very im + factor in the problem, namely, the thwartship 
position of the centre of gravity of the vessel. : 

The report states that the centre of gravity was ascertained by 
experiment, after the ship had been raised, and it gives the effect 
Ue age by the engines on the height of centre of gravity, and on 

eight of metacentre, but does not state whether or no the centre 
of gravity was in the centre line of ship. 3 
ning from the facts that the ship heeled over to port and 
that her engines were on board, and that screw engines generally 
have their condensers and pumps on the port side, one would natur- 
ally conclude that the accident was due entirely to the engines. 
For if the engines were of the usual type, the weight of condenser 
and pumps might easily shift the centre of gravity an inch or more 
to the port side, and as this would require that the ship at rest 
would incline over to that side at a considerable le, and of 
course in falling to that angle from the vertical, on leaving the 
ways, she would accumulate work and roll to a much er 
angle, and other causes then co-operating, the whole accident is 
accounted for. 

It therefore seems to me that the thwartship position of the 
centre of gravity, and the éffect of the engines on that position, are 
two of the most important points connected with the subject. 

Printing-court-buildings, Newcastle- J, CO. SPENCE. 

on-Tyne, August 28th. 


S1r,—May I submit to your consideration the annexed diagram 
illustrative of a method for ascertaining the stability of vessels 
under the condition of launching ? 

On reading Sir E. J. Reed’s on the above disaster, it sug- 
gested itself to me that it might be of interest to place before your 
readers any information, however slight, appertaining to such an 
important subject. The diagram is indicative of the curves of the 
centres of buoyancy for different and increasing draughts of water, 
and the corresponding height of the metacentre above the centres 
of buoyancy for each successive draught, and curves drawn —- 
those points; the probable line of floatation or draught of the 
vessel on launching, and the approximate og a of the metacentre 
at this draught; the centre of gravity of hull, &c., being then 
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the necessity for the complementary idea of resistance, but they at 
least admitted at the same time that a force might exist without a 
resistance, and they started a new definition of the ing of the 
word, which is very well given by Weisbach, ‘‘ Force is the cause 
of the motiou, or of the change in the motion, of material bodies.” 
Here we have no mention of resistance. 

Now if we examine the definitions you quote we see that 
they really convey nothing. They are definitions of the meaning of a 
word, but they are not explanations. In short, they are transla- 
tions, so to speak. If I turn to a French-English dictionary for 
the meaning of the word maison I find house, but a man who did 
not know what a house was would not rest satisfied with this. He 
would turn to an English dictio and look up the definition of 
house, and would find, to quote Walker once more, ‘‘ House: a 
— wherein @ man lives, any place of human abode, &c.” The 

efinitions of Newton, Rankine, &c., are simply translations, and 
leave us just as wise as we were before. e student wants to 
know what causes motion and is told that it is force, and if he asks 
the meaning of force, he is told that it is that which causes 
motion, and thus we go round and round in a vicious circle. 

_ Tait, Spencer, and others have tried toget out of this circle, and 
instead of giving a bare definition of force, toexplain what it is that 
changes or causes motion. Herbert Spencer takes one view of 
the matter which is in a sense quite intelligible, but is not, 
I think, to the point, being not only extremely metaphysical, 
but very unpractical, or rather unphysical. Tait’s views you have 
not, I think, stated quite fairly. He may be said to take the 
popular or Walker’s definition of force, and to say very p ly, 
as I think, that there is no such thing in physical science. bey 
credit is to be given to both Spencer and Tait for their effort, but 
I donot think they have been successful. Tait in icular only 
givea a new definition of the word; after he has not 


it, 

© fact that such a great diversity of opinion exists among able 
men forces one irresistibly to the conclusion that the word is quite 
out of place in the stated connection, and should not be used at 
all. Let it retain its popul ing and its popular use, and let 
it be abandoned altogether by physicists. Asit is, it only does mis- 
chief, because Newton and others have attached to it a meaning it 
was never intended to convey. Nothing will put ina stronger 
light the real absurdity of regarding Newton’s definition as an ex- 
planation than to take a different word. Let us suppose that the 
student comes across the word “‘ Kaglenko” in a text book. He 
aske what it means, and finds “ Lcho~aietiine that causes 
motion or change of motion in a body.” Would he be the least 


found or approximated to and set up on the same lines as the in- 
tended draught, from which may be seen the relative heights or 
position of the metacentre and centre of gravity. If the centre of 
gravity falls below the height of the metacentre, the vessel will be 
stable and stand upright ; but if the centre of gravity comes above 
the point of the metacentre, the vessel will be unstable and liable 
to capsize. If this system were adopted, the stability and probable 
element of righting power the vessel would have upon launching 
to resist any power or force tending to overturn would at once be 
seen. The operation would not involve a serious amount of time 
in calculation, and would at once place all information in the 
hands of the builder for his guidance. 

I trust your readers who may be interested in the subject will 
fully understand the method involved, J. REWS. 

Charlton, August 27th, 


DATES OF AGRICULTURAL MEETINGS, 

Srr,—I trust you may consider the subject I venture to touch 
upon of sufficient importance to insert this letter in your valuable 
paper, so that it may receive the attention of those interested who 
are also in a position to discuss and deal with the matter. It has 
occurred to me it would prove very beneficial to all interested in 
the above if the dates of these exhibitions could be so arranged as 
not to clash with one another, as they do at present. Take, for 
an instance, the 26th of last month, when three shows in almost 
adjoining counties were fixed for the same date, viz., the Glouces- 
tershire meeting at Berkeley, the Glamorganshire ting at 


would have been far better if the exhibitions had been fixed for 
different dates, as both the attendance and entries must have 
suffered, As a beneficial remedy, I would respectfully hint that a 
meeting of the secretaries or officials representing the various 
societies might be to be held in London, or at some 
central point, early in year, when the dates of meetings could 
be fixed, and no doubt an interchange of ideas would also prove of 
great utility, and fully repay any loss of time or expense attendant 
upon such a scheme, 

I shall be glad to see that the matter is taken up, and to hear 
any 8 ions pro and con. such an arrangement. 

Gaer Fach, Newport, Monmouth- CHARLES D, PHILLIPS. 

shire, August 28th. 


THE GRAPHIC TREATMENT OF STRESSES. 

Siz,—In Tue EnGIneER of the 17th inst., Mr. Graham gives 
some examples of the graphic treatment of stresses in roof-frames. 
In these he has lumped atte accidental loading, including the 
wind pressure, estimating the whole at 45 lb. per square foot of . 
roof area. It should be hardly necessary in these days to point out 
that this treatment of wind pressure is practically useless. 
danger to a roof from wind pressure is mainly due to the unsym- 
metrical incidence of the latter. Of course the effect will be less 
felt in roofs of low pitch, but it is never safe to treat wind asa 
symmetrically distributed vertical load. Let Mr. Graham try a 

iagram of Didcot roof, with a nominal wind pressure of 56 lb. on 
one side only, and the stresses will probably be greatly altered— 
some of them, possibly, changing from tension to pressure, or vice 


In treating the goods shed roof at ss Mr. Graham, after 
noticing that the stresses in the tie-bars decrease towards the 
centre of the span, states: ‘‘If, therefore, it were decided to 
design these tie-rods round in section and uniform in strength, 
they would assume the form of a long truncated cone.” This is 
i ing. The stress is uniform throughout each segment of the 
tie-bar, and the section should, therefore, be uniform also. In 
place of ‘a long truncated cone,” the tie-bar takes the form of a 
series of cylinders of different diam G. 8. C, 
London, August 27th. 


OONTRAOTS OPEN. 


SOUTHERN MAHRATTA RAILWAY COMPANY, LIMITED. 
TENDER FOR ROLLING STOCK. 


THE Mahratta Railway Company wants tenders for the con- 
struction, supply, and delivery in England, at one or more of the 
ports named in the condition and tender, of iron under-frames, and 
ironwork for under-frames, and bodies, with all requisite bolts and 
nuts, coach screws, washers, rivets, and wood screws complete, for 
putting the work together in India, and fixing the bodies to the 
under-frames, for 112 iron low-sided goods wagons, 14ft. long ; 200 
iron covered goods wagon, 14ft. long; 2 powder vans, 14ft. long. 
All fastenings, screws, bolts, and nuts, coach screws, washers, and 
rivets are to be supplied in quantities sufficient for putting all the 
work together in India, with an allowance of 20 per cent, extra for 
waste: The contract does not include wheels and axles, bearin 
and draw and buffing springs, and axle boxes. All these parts wi 
form the subjects of se te contracts. No woodwork is required 
to be sent to India. e general construction of the under-frames, 
iron-work for under-frames and bodies, brake, buffing, and drawing ° 
gear is shown on the engravings, page 170. ‘lenders are to be sent 
not later than 12 o’clock at noon on Tuesday, the 11th day of Sep- 
tember next, in sealed envelopes, addressed to the Secretary, 
Southern Mahratta Railway nt Limited, 31, Lombard- 
street, E.C., and endorsed ‘‘ Tenders for Under-frames for Wagons.” 


Mr. R. Bruce Bett, C.E.—We regret to have to record the 
death of Mr. Robert Bruce Bell, M.1.C.E., who was buried in West. 
Croydon Ceme on the 17th inst. Mr. Bell mn for some 
time resident at West Croydon, taking part in the work being car- 
ried on by his London firm of Bell, Miller, and Bell. His health 
had for the past two or three years been very unsatisfactory, and 
he eventually succumbed on the 13th inst. to an acute attack of 
pleurisy. Mr. Bell went to Glasgow when a youth to learn mecha- 
nical engineering as a a eng step towards securing a high 
place in his future profession as a civil engineer. He served his 
apprenticeship with the firm of Murdoch and Aitken, and he 
finished his course of mechanical engineering by working as a 
journeyman at Lancefield, under the late Mr. Robert Napier. 

nder Mr. Lewis D. B. Gordon, who was the first professor of 
civil engineering in the University of Glasgow, Mr. Bell began to 
devote all his energies to the theoretical and practical work con- 
nected with his profession by becoming a student in Professor 
Gordon’s classes and one of the assistants in his office. It was 
there that he made the acquaintance of his friend, Mr. Daniel 
Miller. While with Mr. Gordon he received an appointment from 
the late Sir James Matheson to design and carry out for him some 
important improvements in the island of Lewis, more especially 
the dock and sea walls at the harbour of Stornoway; and after 
completing that work he returned to Glasgow to become settled for 
life in partnership with Mr. Miller. One of the earliest works of 
any —— undertaken by Mr. Bell’s firm was the construction 
of a slip dock for the late Mr. Black, of Kelvinhaugh, and 
where there was first brought into use his partner’s patent 
hydraulic wewryy machinery for hauling up ships. The 
same machinery was subsequently laid down at docks at 
Cronstadt, Alexandria, Williamstown—Melbourne—and at a 
number of other ports at home and abroad. About five-and- 
twenty years ago the firm took in hand the construction of the 
first graving dock made at Glasgow, namely, that of Tod and Mac- 
gregor, at Meadowside, and some years afterwards they designed 
and superintended the construction of the slip dock alongside of it, 
and entered from the river Kelvin. About twenty mee ago the 
firm received a commission from the Greenock Harbour Trust to 
make the surveys which rpg me tess gee in the construction of 
the Albert Harbour and of the Esplanade, which was designed as a 
public improvement, to be carried out by the use of the spoil 
obtained on the site of the Albert Harbour. They also took in 
hand the building of Princes Pier, using gree! es, which 
had to be driven to a depth or of 100ft. ey subse- 
quently designed plans for a graving dock at Singapore, and at 
Port-Glasgow they were entrusted with some very important har- 
bour improvements; and after the la of some years, their 
services were again ed into requisition at the ‘‘ Port,” where 
they practically made a new dock on the site of James Watt’s 
Dock—the Ee gwen dock made in Scotland. They also 
designed and professional charge of . the Salterscroft Graving 
Dock, one of the largest works of the kind in the kingdom. For. 
Messrs. A. Lopez and Co., the Spanish steams owners, 
they constru at Cadiz a large graving dock and deep-water 
basin. In the year 1868 Mr. Bell was occupied with surveys at 
Buenos Ayres in view of an important dock scheme and a new 
channel to the harbour; and from time to time his firm had various 
other dock and harbour schemes in hand. One of the most 
honourable positions in which Mr. Bell was ever placed was that of 
commissioner for the examination of the St. Lawrence, with 
view of carrying out an improvement in the harbour of Montreal, 
In that capacity he was associated with an eminent American engi- 
neer—General Newton—and with Mr.—now Sir—Sandford 
Fleming, then engineer-in-chief of the International and of the 
Canadian Pacific Railways. The Albert Bridge, Glasgow, was 


Pontypridd, and the Shropshire meeting at Whitchurch ; and, in 
addition to these, the Leicestershire, Highland and Agricultural of 
Scotland, the Cambridgeshire and Isle of Ely, Barnsley, Cleveland, 
and Tyneside, and other societies held their meetings within a da: 

orso, Now I know that, in the former instance at any rate, it 


built from designs by Mr. Bell’s firm about a dozen years ago. Mr. 
Bell was Rnwe.st be and was a of age. Three of his 
brothers are alive, one Mr. Imrie Bell, the well-known engineer. 
The late Mr. Bell was two years pans of the Institution of 
Engineers and Shipbuilders in nd, 
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RAILWAY MATTERS. 

Mr. ALFRED LANGLEY, chief engineer to the Great Eastern 
Railway Company, has been appointed engineer to the Midland 
Railway Company in place of Mr. A. Johnstone, resigned. 

AccorDING to the Boston Transcript, Mr. Edison says he has 
sold his electric 1 tive to a rail “ewes gored “who are going 
to take up the thing and push it.” We always supposed that 
a locomotive was able to carry itself along; but Edison is original 
in everything, though for the life of us we can’t see where the 
money is in a locomotive that has to be pushed by an entire rail- 
road company. 

THE report of the directors for the Cornwall Railway sive the 
total train milerge as 147,649 miles by trains, and 132,909 
by goods and mineral trains. The maintenance of way and works 
cost £14,842 18s, 4d., which is 20°01 per cent. of the receipts, or at 
the rate of 1s. Ofd. per train mile, and £226 12s. 2d. per mile oper. 
The locomotive power cost £9826 12s. 7d., equal to 13°25 per cent. 
of the receipts, Bia. per train mile, and £150 6d. per mile o 
The total working expenses were 55°19 per cent, of receipts, 2s. 11d. 
per train mile, and £624 19s, 54d, per mile open. 

THERE have been great festivities at Caracas, in Venuezla, over 
the opening of the line from the capital to the port of La Guaira. 


In many respects this bit of railroading in a most extraordinary | places 


one. Its total length is only twenty-three miles, and in twenty- 
one miles of this distance it rises over 3100ft. It is simply a sh 
cut on the sides of a series of mountain gorges. At one spot a 
stone will fall over the edge of the cliff—at 5ft. from the rails— 
1700 yards without stopping. The work was done in eighteen 
months, which is a very short time indeed considering the diffi- 
culties — the English engineers who made the line had to 
encounter, 


THE Patent Shaft and Axle-tree Company is busy with the 
construction of the gigantic steel bridge over the Ganges at 
Benares for the Oude and Rohilkund Railway Company. The 
spans are sixteen in number, many of them 350ft. in length, and 
upwards of 7000 tons will be employed in the superstructure. The 
length of the bridge when completed will be nearly a mile, and it 

ill cost nearly one million sterling. In the language of Mr, 
Thomas E. Walker, deputy chairman of the company, the bridge 
when erected * wil a permanent monument of the skill and 
industry of South Staffordshire.” The company has also in hand 
the roof of the new railway station at Brighton. 


THE contract with the os of Dublin Steam Packet Company 
for the conveyance of the Irish mails is dated the 20th of August, 
and will commence from the 1st of October next. It will be in 
force for twelve years, and thenceforward till terminated by a 
year’s notice from either side. The service will be the same as at 
present for two years, after which there will be an acceleration of 
twenty minutes on the outward and ten minutes on the homeward 
vessel, The amount of the subsidy is £84,000 a year, and this 
will also cover the conveyance of postal parcels. The Government 
is to receive one-half of the surplus passenger receipts above 
£35,000 as at present, The contract provides for improved 
accommodation both for mails and passengers, at the same time 
as a higher rate of speed. ’ 


Ir is useful to remember that if the number of seconds spent in 
running a quarter of a mile be divided into 900, the quotient is the 


speed in miles per hour. The following table can be easily com- 
mitted to memory :— 


miles an hour. miles an hour, 
One mile in 51 secs. is 70°6 One mile in 61 secs.is 59 
” 52 ” 69°2 ” 62 ” 58 
” 58 ” 68 ” 63 ” 57°38 
” 54 ” 66°6 ” 64 ” 56°25 
” 56 ” 64'2 ” 66 ” 54°5 
” 58 ” 62 ” 68 ” 529 
” 59 ” 61 ” 69 ” 52 


” 

SPEAKING of the new Pike’s Peak Railway, the Railway Review 
says Mr. W. F. Ellis, jun., present chief engineer of Colorado 
Springs, Col., is locating the Pike’s Peak Railroad. He is keeping 
the line down to a maximum grade of 300ft. per mile, and maxi- 
mum curves of 30 deg. The length is 27 miles. Greatest elevation 
14,146ft., or by about 2000ft. the highest railroad elevation in the 
world. The route is not fully decided upon, and surveyors are 
still working busily. The r will be narrow gauge. ‘Trains of 
three cars will be run, each carrying forty persons. The officers 
are making a point of running the road where the finest views can 

obtained—views which will be new to the tourist, not seen 
from any of the old trails. The first twelve miles of the route 
will be of surpassing beauty. New camping-grounds will 
opened, high up among the mountains, where people can live in 
tents, enjoying the pure air and the wild grandeur of the Rockies 
No road, in America or abroad, has ever been laid through such 
wonderful and beautiful scenery. 


—_ of the Pennsylvania Railroad and branches made 
mi 


test average mileage for 1882, with procenas trains on the 
te Railroad, was engine No. 95, 79, miles; on the 
ni 


Railroad of New gs 
the Philadelphia and Erie, No. 2002, with 34,160 miles. The 
neral average mileage with freight trains, on the Pennsylvania 
ailroad Division, was 25,977 miles; on the United Railroad of 
= Jersey, 21,462; and on the Philadelphia and Erie, 22,889 
miles, 


DurinG the past few years there has been not only a remarkable 
| in the extent of the passenger traffic on railways, but there 
been a remarkable variation in the classes in which the passen- 
gers travel. The growth has been in the volume of traffic, as a 
whole, but the passengers have gravitated to the lowest class, The 
London and North-Western Railway is the chief of the great pas- 
senger lines in the kingdom. In the first half of the year 1882 it 
carried 1,199,068 first-class passengers; in the first half of the pre- 
sent year it carried 1,186,134, so that there was a fall of nearly 
13,000 in the year. In the first of these two periods it carried 
1,964,212 second-class passengers; but in the last half-year it 
carried 1,962,244 only. Concurrently, however, the third-class 
passengers on this line rose from 21,244,402 in the first half-year 
named to 22,347,872, so that the lowest class made up for tke loss in 
the two upper classes, and gave an increase of about a million pas- 
sengers in six months. In the first half of last year the Lanca- 
shire and Yorkshire Railway Company carried 875,347 first-class 
passengers—the season-ticket holders being excluded from all these 
comparisons—but in the corresponding six months this year that 
number had fallen to 771,568, so that there was the enormous 
lecrease of over 100,000. Of second-class, the numbers were 
1,301,838 in the first half of the past year, and nearly 150,000 
less in the first half of the present year; while the third-class 
passenger traffic showed the substantial increase of 312,000 in the 
same period, 


be | same time being made cold by quantities of water. 
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NOTES AND MEMORANDA. 


THE annual rate of mortality in London during the week ending 
the 25th August declined to 17°9 per 1000. ; 

_In New York City there are 486 miles of water pipe, 391 of sewer 
pipe, 824 of gas pipe, 144 of steam pipe, and 15 of underground 
electric wire. 

ADAMASCOBITE is the local name of a mineral which is said to be 
found in only one place in the world, and that is the State of 
Missouri. The Scientific American says the stone is very peculiar 
in its structure and properties, Its cutting ad is diamond-like, 
= away steel very rapidly, and still retaining an exceedingly 

e edge. 

THE American Granite Cutters’ Journal says :—‘‘ From surv 
and calculations made - Mr. J. A. Farrington, civil engineer, the 
famous Washington boulder, near Conway Corner, N.H., is found 
to measure 30ft, in height, 46ft. in length, 35ft. in width, and to 
weigh 3867 tons, This is the largest known isolated piece of granite 
in the world.” 

THE annual rate of mortality for the week ending August 25th, 
in Nees dee a great towns of England and Wales, averaged 19°1 

1 of their te population, which is estimated at 

,620,975 persons in the middle of this year. The six healthiest 
were Huddersfield, Bristol, Bradford, Plymouth, Halifax, 
and Birkenhead, In London 2500 births and 1356 deaths were 
registered. 

THE most successful makers of malleable castings in the United 
States use pig that is very free from ——- or sulphur, as 
either hot shortness or cold shortness will spoil the castings. The 
metal is melted in crucibles of 50 1b. to 160 lb, capacity, keeping 
the air out. The metal should be hot enough for a drop, with- 
drawn on an iron to burn on exposure to the air. The 
cementation is done in iron boxes, the —- being bedded in 

wdered hematite or in iron peroxide, and kept from three to 

n days, according to thickness. This is a greater length of 
time than is found necessary in this country. 

THE death rate in New York during the week ending August 
4th, was 28°1 1000, the rate in thirty-one United States 
cities being 263. In the North Atlantic cities the rate was25°0; 
in the Eastern cities, 25‘1; in the lake cities, 30°1; in the river 
cities, 22°2; and in the southern cities, for the whites, 24°5, and 
for the coloured, 39°1 per 1000; 50°3 per cent. of all deaths were of 
children under five years of age. Accidents caused 3°8 per cent. of 
all deaths. Consumption caused 11°0 per cent. of all deaths, the 
proportion being highest in the North Atlantic cities, 13°5 
cent., and lowest among the lake cities 6 per cent. of the deaths. 

Letters from Athens announce an interesting discovery, brought 
to light in the course of some excavations which are being carried 
out in the island of Delos by the pupils of the French School at 
Athens. In the neighbourhood of the Theatre of Apollo they 
came upon the remains of a private house, which A ape te 
belonged to the Alexandrine epoch. A court surrounded by pillars 
and twelve chambers has been opened out. The floor is composed 
of mosaic, which is a fine specimen, representing flowers, fishes, 
and other ornaments. In the middle of the court is a well, now 
quite choked up. The door of the house, and the line of roadway 
or street leading to it, have also been discovered. The excavations 
will be continued, and it is hoped that a large portion of the old 
town will be brought to light. 


THE Washington correspondent of the Cleveland Leader writes : 
—‘The Washington monument is the wonder of Washington, and 
its beauty the admiration of both Americans and foreigners. 
Already over 350ft. high, it rises from the banks of the Potomac a 
great white marble shaft, piercing the clouds, and backed against 
the blue of the sky. It is already the grandest obelisk the world 
has ever seen, and in the zons of the future, should the nations of 
the day pass away, leaving no more records of their progress than 
the mighty ones of the Egyptian past, it will surpass the Pyramids 
in the wonder of its construction. It is already higher than the 
Third Pyramid, and within 100ft. of the size of the second. It is 
taller than St. Paul’s Cathedral, and when finished it will be the 
highest structure in the world.” 


M. ReEYNAvD has found means for utilising for paper making 
the whole of the dwarf palm, the fibrous properties of which have 
long been known to the Arabs, while they have been unable to turn 
the palm to account, except the root which serves for firing. The 
ie are placed ina kind of cage, which is immersed in a boiler 

ed with a special lye, and heated. The substance being thus 
retted, becomes soft, so that the fibre may be readily separated. 
It is withdrawn from the bath, and drained, the lye being saved 
for use over again. It is then passed between rollers, while at the 
The number of 
rollings, rinsings, and combings depend upon the degree of fineness 
required. At last, the product is allowed to fall into a receptacle 
—* pure water, whence it is withdrawn to be tied up in 
bundles for transport. As the whole of the tannin which it 
contains is not extracted, this plant is not liable to decay. 


THE iron and coal ——— of France up to the end of 1881, 
a report upon which has recently appeared, shows some increase, 
The total yield of iron ore for 1881 was 4,689,000 tons ; an increase 
of 5 per cent. over that of 1880, which was less by 158,000 tons. 
The production of Algeria was 657,000 tons for 1881, an increase of 
43,000 tons. Iron ore is worked in France in thirty-three depart- 
ments, half of the whole amount—1,796,000 tons—being furnished 
by the department of Meurthe et Moselle. Next comes Ardéche, 
with 197,000; Haute Marne, 169,000; Sadne et Loire, 162,000; 
Pyrénées Orientales, 133,000. Besides the increase in production, 
there has been a similar increase of importation from Algeria, 
Spain, Germany, Italy, and Belgium, the total amount being 
1,287,000 tons ; 119,000 more than in the previous year. The con- 
surption of iron ore during 1881 in the various smelting works was 
4,231,000 tons, of which 6 per cent. came from Algeria, and 24 per 
cent. from foreign sources, 


THE sea-going German merchant navy comprised on January Ist, 
1883, 4370 vessels, having a registered tonnage ot 1,226,650 tons. 
Of these 3855 were sailing vessels, having registered tonnage 
915,446 tons, and 515 were steamers, with 311,204 registered ton- 
nage. As compared with the figures of January 1st, 1882, there 
was a decrease of 139 vessels, but an increase of 32,243 in the 
tonnage. The number of gy ipa had decreased by 196, while 
the steamers had increased by 53. The total number of sailors in 
the German mercantile marine amounted on January 1st, 1883, to 
39,031, against 39,109 the previous year, being. a falling off of 78. 
Classifying the vessels as to size, there were on January 1st, 1883, 
1366, or over 31 per cent. of the whole number of vessels, which 
were of less than 50 tons; 21 were of more than 2000 tons register, 
of which three were sailing ships and 18 steamers. The largest 
German sailing vessel is registered as of 2287 tons, and the largest 
German steamer as of 2937 tons. : 


A coMPARISON of the rates charged by the London and other 
water companies gives the following results for a £50 house with 
one closet, excluding, in London, any extra charges for either 
altitude or high service:—Birmingham, £2 18s.; Bradford, £3 14s. 
(taking the closet at 4s.) ; Leeds, £2; Liverpool a value), 
£2 10s.; Manchester (rateable value), £2 10s.: Chelsea, £2 4s.; 
East London, £2 14s:; Grand Junction, £2 4s.; Kent, £2 10s.; 
Lambeth, £3 17s.; New River, £2 4s.; Southwark and Vauxhall, 
£2 14s.; and West Middlesex, £2 4s, As in Manchester and Liver- 
pool rateable value is the basis of charge, the £2 10s. in each case 
is reducible by the difference between rent and assessment; and it 
must always be remembered that there are no extra charges for 
altitude, high service, closets, or baths, and baths are found in 
nearly all houses that have been built since the t charges for 
water were adopted. A second closet, or a bath or a high service 
would raise the London charges, but would not raise the charge 
on the rateable value in Manchester or Liverpool, 


Per | be found expedient or desirable. 
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MISCELLANEA, 


Ir has been decided that none of the awards for the Fisheries 
Exhibition shall be announced till the date of the closing cere- 
mony—the 31st of October. 

THE number of visitors to the Fisheries Exhibition on Saturda 
was 23,163; making a total for last week of 106,892, and the 
number from the opening of the Exhibition 1,444,515. 

THE Wednesbury Local Board has had the sewerage ote 
under consideration again, and has adopted the proposition brought 
forward by Mr. Trow at the last meeting, that the sewage should 
be purified by precipitation, overflowing tanks, and, if required, by 
filtration. Mr. Pritchard, C.E., was selected to advise the surveyor 
as to the best means of carrying out the work. 

A coursE of about thirty lectures on the “‘ Manufacture of Iron 
and Stcel” will be delivered by Mr. George Chaloner, F.C.8., on 
Saturday evenings, at seven o’clock, commencing October 6th, at 
the Birkbeck Institution. The City and Guilds Institute offers 
prizes, to be competed for in May, 1884, to the extent of £19 in 
money, two silver medals, and five bronze medals. 

A NORTHERN ae dilates upon a new metal or alloy, 
but does not describe it, which itis said has the properties of great 
hardness, strength, homogeneity, and resistance to the corrosive 
action of salt water. It has been invented by a Mr, Henry 

mpany. It is supposed to be specially ap ‘or rolling-m 
rolls, dock gate rollers, bearings, and so on, 

On Wednesday morning the water main connecting Gravelly 
Hilland Aston, near Birmingham, burst at a point about 100 
yards from the Birmingham and Fazeley Canal. The water spurted 
into the air a height of over 20ft. The traffic was entirely stopped 
for nearly two hours. Considerable damage was done to the adja- 
cent houses, and much inconvenience was felt in different parts of 
Birmingham, owing to the tem) failure of the water supply. 
This is the second time within twelve months the main has res 
within a distance of 100 yards. 

A MEETING of the subscribers to the parliamentary fund of the 
Manchester Ship Canal was held on Tuesday at Manchester. It 
was reported that the committee had received from subscribers 
£46,778, and that the expenditure amounted to £47,510. The 
committee were of opinion that another application to Parliament 
would be successful, A motion was passed expressing regret at 
the action of the Committee of the House of Lords in stopping the 
Bill. The provisional committee was empowered to promote the 
Bill in the ensuing session of Parliament, in such manner as might 
It was stated that promises of 
£5000 had been received towards the cost of the second application 
to Parliament, 

A LARGE and influential meeting, ors of the agri- 
cultural interest of Cheshire and North Wales, and of the com- 
mercial interests of Chester, was held on Monday, when it was 
resolved: “That the Royal Agricultural Society of England 
having decided that the show of 1885 is to be held in the district 
comprising Cheshire, North Wales, and Lancashire, this meeting 
pledges itself earnestly to press the claims of Chester as the most 
ne place for holding the show, urging the fact that it has not 
been held in Cheshire since 1858 ; that while Chester is conveniently 
situated with regard to Lancashire—in which county the show has 
been twice held since 1858—it is the natural centre for the large 
and important agricultural area embraced by North Wales and 
Cheshire, and special udvantages are offered in the way of general 
accommodation and railway service.” . 

THE Gilchrist Engineering Entrance Scholarship at University 
College, London, will be open to competition at the end of 
September. The conditions of examination are this year somewhat 
altered, in a direction which places the scholarship better within 
the reach of those for whose benefit it was founded. The detailed 
regulations can be obtained on application to the secretary of Uni- 
versity College. The following is a summary of them :—Candi- 
dates must be under nineteen years of age, and must send in notice 
to compete by the 23rd of September. The subjects of examina- 
tion are—(1) Elementary mathematics, and (2) any two or more of 
the following five subjects:—Mechanics, mechanical wing, 
essay on one of three given subjects in connection with mechanics 
or engineering, French or German, the use of tools, either car- 
penters’ tools, or the lathe—wood or metal—or the file. The 
scholarship is of the value of £35 per annum, and is tenable for two 
years. There is also at ee College a Senior Engineering 
Scholarship, awarded at the close of the session, of £80 value. 

In the Zimes of August 22nd last was reported a trial of some 
Ellis compound armour supplied by Sir J. Brown and Co., 
Sheffield, for the Russian Government, on board the Nettle at 
Portsmouth. The plate is intended for the bows of the Dmeitri 
Donsky, and is about 6ft. square and 44in. thick. It was tested 
by the 7in. shot, 113lb. weight, with a charge of 8lb, Two 
rounds made indentations of din. deep, and 6fin, diameter without 
cracks, The third round remained embedded in the plate, and 
produced several cracks, but none extending to the edge of the 
plate. The plate was held up by six bolts instead of the four 
previously employed. The German Government are reported by 
Truth—and we have reason to believe correctly reported—to have 
just completed an elaborate and important series of experiments 
with Wilson 1 armour supplied by Messrs. Cammell, at 
Kummersdorf. The plates were found superior to any hitherto 
tried, the resistance being 40 per cent. better than that of iron of 
similar thickness. ‘The plates were 10in. thick, and were attacked 
by the 1lin.—28 c.m.—gun. 

One of the largest contracts for ship electric lighting up to 
the present was on Saturday concluded in Glasgow between the 
owners of the New Zealand Shipping Company’s fleet and the 
Edison Company’s branch in Scotiand, under the management of 
Mr. Charles T. Grant. Three fine steamers, two of which are 
sister ships to the s.s. Tongariro, launched on Thursday at Messrs. 
John Elder and Co.’s yard, are to be lighted throughout with the 
incandescent light, and fitted with a duplicate set of Edison’s 
marine dynamos and engines, one set being for reserve in case of 
emergency. The Tongariro and the two sister ships now in course 
of construction are built of steel, and have cutwater stems, with 
figure-heads. ‘They are to be barque-rigged, having masts and 
yards of steel, with a large spread of canvas. Each vessel is 
divided into eight water-tight compartments. Five divisions are 
carried up between main and upper decks, and fitted with water- 
tight fireproof doors. By this arrangement the danger of fire 
spreading, should it break out in any part of the ship, is obviated, 
and greater safety ensured by being able to isolate any one com- 

rtment in case of damage to the hull and the compartment 

ing flooded. 

Tue official report of Colonel Frank Bolton upon the water 
supplied by the several metropolitan water companies during July 
last, appears in a different aud much better form then these reports 
have hitherto, It has been materially extended, and occupies 
nineteen pages of the ordinary Parliamentary paper size. From it 
it appears that just one-half of the water supplied is from the 
Thames; 38 per cent. is from the Lea and springs in the Lea 
valley ; from the eight wells in the North of London, 6 per cent. ; 
and from the ten chalk wells in the South of London, 6 per cent. 
Some new information is given with reference to storage and filtra- 
tion, and it is remarked that, no matter how well the work of 
purification is performed by the water companies, ‘the purest 
water in England would be poisoned by such a system of storage” 
as is common in the house cisterns employed in London houses to 
meet the exigencies of the intermittent supply. Colonel Bolton 
says the water supply was good, and Dr. Frankland is again forced 
toadmit that the Thames water was ‘‘ unusually free from organic 
matter.” The analytical table, by Professor Wanklyn o We 
Cooper, shows that the albumenoid ammonia—which is the real 
test for dangerous impurity—is as high in the boasted Kent well 
water as in the Chelsea and other Thames waters, 


4 

/ 
AccoRDING to the American Journal.of Railway — the 

15,236,589; distributing, 674,590; total, 21,008,408. On the ! 

United Railway of New Jersey :—Passenger, 3,698,249 ; freight, ! 
3,949,097; distributing, 285,322; total, 7,932,668. On the 
Philadelphia and Eric :—Passenger, 492,360; freight, 1,912,138 ; 
distributing, 90,852 ; total, 2,495,350. Entire Pennsylvania line, 
east of Pittsburg and Erie cities :—Passenger, 9,287,838 ; freight, 

Philadelphia and Erie, No. 2051, 52,671 miles. The general ‘ 

average mileage with passenger trains was 32,760 miles on the ; 
Pennsylvania Railroad Division, 28,017 on the United Railroad of 

New Jersey, and 44,506 on the Philadelphia and Erie Railroad. j 
The greatest mileage with freight trains on the Pennsylvania 
Railroad Division was engine No. 881, 50,169 miles; on the United 
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MAHRATTA RAILWAY. 


—ROLLING STOCK FOR SOUTHERN 
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(For description see page 168.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—AsneEr and Co., 5, Unter den Linden, 
VIENNA.—Messrs. and Co., 
C.—A. Twiermever, Bookseller. 
NEW Wittmer and News Company, 
Beekman-street. 


TO OORRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 

cannot wu! or 3; we 


R 8. (Widnes).— We will endeavour to obtarn the information you require. 

W. A. (Blackburn).—ZJ¢ is an error in the wood-cutting. The shaft is in one 
piece. 

BomBazeEn.—A properly made slate cistern joined with red and white lead 
putty will not leak. You may use it without fear. 

N. 8. (St. Petersburgh).— We would willingly assist you if it lay in our 
power, but it is beyond our sphere, and we are pretty sure that you will 
not get any adequate support for your scheme in this country. 

A. B. G.— We do not think you could transmit anything like 80-horse power 
with a single rope in the way you vropose unless you used some modification 
of Fowler's clip drum for the small pulley. You cannot do better than 
consult Messrs. Fowler and Co., Steam Plough Works, Leeds. 

E. G. P.—It would be useless to insert your letter, as the authorities of the 
Fisheries Exhibition would not for a moment entertain such a scheme. 
public at all about tors or i tions, and 

he attendance at such an exhibition as you propose would not pay Jor the 
lighting alone of the department. ie 


OIL GAS PLANT. 
(To the Editor of The Engineer.) 
Sir,—I shall be much obliged to any of your readers who will 
address of makers of oil plant, table for a large 
August 29th, W. P.O. 


RIDEALGH'S INDICATOR. 
(To the Editor of The Engineer.) 
Srr,—Can any of your correspondents tell me where I can get one of 
indicators made by Charles Ridealgh, of 
HEF, 


859? 
South Shields, August 27th. 


MILLING MACHINE FOR CUTTING CAMS. 
(To the Editor of The Engineer.) 
Srr,—Can avy of your rumerous readers furnish me with the maker's 
name of a first-class reliable self-acting milling machine for milling cams 
off a former? The cams to be milled are 2in. on face, and 
of cam, say, 6in. from centre of boss, 
Nottingham, August 27th. 


SUBSCRIPTIONS. 


(including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enaineer is registered for transmission abroad. 
Cloth cases for binding Taz Enainexr Volume, price 2s. 6d. each. 
A complete set of Tut EnGineer can be had on application, 
Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
lished rates will receive Tok ENGINEER weekly and post-free. 
Subscriptions sent by Post order must be accompanied by 


Belgium, Brazil, British 
Cape of Hope Denmark, 
, Gibraltar, Italy, Malta, Natal, Netherlands, 
I q ey, tat 
at of Africa, West Indies, Cyprus, £1 16s.’ China, 
Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Peru, Russia, wy Sweden, 


Chili, £1 16s. Borneo lon, Java, and pore, £2 0s. 
Mauritius, Sandwich 
ADVERTISEMENTS. 
*," The Ad of four lines and under is three shillings ; 


for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this cond 
ts cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening In each Week. 
Letters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Riche ; all 
letters to be addressed to the Bditor of Tae ENGINEER, 163, Strand. 


DEATH. 
On the 25th inst., at Les Plans, Bex, Switzerland, CHartzs Brr- 
Grroy, C.E. 
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THE PATENT ACT. 

Tue Patent Bill received the Royal Assent on Saturday 
last, and is now part of the law of the land, though it does 
not come into operation until the Ist of January next. 
The Act is not yet printed, but a careful collation of the 
measure in its various stages with the notices of amend- 
ments proposed, enables us to state accurately what the 
enactments are. We assume our readers to familiar 
with the provisions of the ew wees law, so that we shall 
only notice the changes which the new Act introduces. 
The procedure is much simplified, the applicant being only 
nee to deposit at the office, or send through the post, 
a document declaring that he is the first and true inventor 
of some improvement, and that he desires a patent for it. 
This is accompanied by a specification, which may be 
either “provisional” or “complete.” In the former case 
the fee is £1, and in the latter £4, and for this sum he 
has a patent lasting for four years. In the case of the 
filing of a complete specification after a provisional, which 
may be done at any time within nine months, he pays £3, 
so that in either case the fee is the same, viz, £4. 


A patent may be granted to several persons, one only of 
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whom need necessarily declare himself to be an inventor. 
The specification, whether provisional or complete, must 
describe the invention, and in the case of a complete 
specification it must, in addition, “end with a distinct 
statement of the invention claimed.” The application will 
be referred to an examiner, whose duty it be to report 
to the “Controller,” as the new head of the department is 
to be called, whether “the nature of the invention has 
been fairly described,” whether the documents are in 
the proper official form, and also whether the “title” 
sufficiently indicates the subject-matter. If everything be 
satisfactory, the patent passes on to the next stage, but if 
not, the Controller will require the applicant to amend the 
specification, but from his decision an appeal lies to the 
law officer, whose judgment is final. The Act contains 
provisions for dealing with conflicting applications pending 
at the same time, thus introducing, in a modified form, the 
vicious principle of preliminary examination as to priority. 
The examiner is expected to keep his eyes open in this 
direction and to report to the Controller accordingly. The 
decision of that functionary is, as before, subject to review 
by the law officer. The same p ure obtains when a 
complete specification is left after a provisional, and 
unless the applicant follows the ruling of the Controller or 
law officer he loses his patent. When at length the differ- 
ences between the applicant and the authorities have been 
amicably settled, the specification is made public, and it 
remains open for two months for all the world to come 
and see if they have any objection to make, It would 
appear that the documents are to be printed at this stage, 
but there is nothing more than an incidental provision 
which secures this. Section 100 of the Act directs that 
“copies of all specifications, drawings, and amendments, 
left at the Patent-office after the commencement of this 
Act, printed for and sealed with the seal of the Patent- 
office, shall be transmitted to the Edinburgh Museum of 
Science and Art within twenty-one days after the same 
shall respectively have been accepted or allowed at the 
Patent-oflice.” This language is obscure. A document 
may be said to be “accepted” when it has been received 
by the clerk in attendance, and the word “ allowed” is not 
used in any other part of the Act in connection with the 
rejection or acceptance of specifications. 

The grounds on which an application may be opposed 
are: (1) fraud ; (2) the existence of a prior patent ; and 
(3) similarity to a previous application then pending in 
the office. Oppositions will be heard by the Controller 
in the first instance, and then, if one of the ies desire 
it, by the law officer, whose decision is final. We have 
already expressed our fears that this opposition on open 
documents will give rise to grave injustice. It is not at 
all improbable that powerful syndicates or committees 
will be formed by the various trades, for the purpose of 
opposing every meritorious invention on the ground of 
want of novelty. It will not be at all difficult to select, 
from the thousands of specifications which have been 
ages something which looks likes an anticipation. 

he unfortunate inventor will then find himself face to 
face with a powerful body of persons, to whom a few 
hundreds or even thousands of pounds are of no moment 
whatever. Nor will they be deterred by the fear of 
having to pay costs, which the law officer is empowered to 
award at hisdiscretion. It must be remembered, too, that 


of | there is no question of “ damages,” and, further, the un- 


fortunate inventor is placed.in the inferior position of 
defendant. Supposing, however, that there be no oppo- 
sition, or that the opposition should be unsucessful, the 
patent is sealed, such sealing not to take place after the 
expiration of fifteen months from the date of gr 
ess a delay has been caused by appeal to the law officer 
or by proceedings on opposition. Should the applicant 
die during the fifteen months, the patent may be granted 
to his enna at any time within a year from his 
death. It would appear that a person may freely use and 
publish his invention immediately after filing his applica- 
tion without prejudice to his patent, but he cannot 
institute proceedings for infringements until it is sealed. 
The patent, when sealed, will be good for four years, 
but it may be extended by periodical payments as at 
prent These payments may be made in instalments as 
ollows: Before the expiration of the fourth, fifth, sixth, 
and seventh years respectively, an annual sum of £10 ; 
before the expiration of the eighth and ninth years, an 
annual sum of £15; and before the expiration of the 
tenth, eleventh, twelfth, and thirteenth years, £20. Or 
these fees may be paid in two lump sums of £50 and £100, 
before the end of the fourth and seventh years from the 
date of the patent. These a are, as far as 
possible, applicable to patents ady existing. The total 
amount payable for a full patent of fourteen years is the 
same whichever mode of payment be adopted ; but for a 
seven years’ patent there is a saving of £10 by adopting 
the method of payment by instalments. Should the 
patentee fail to keep up his payments, a period of grace is 
allowed, not, however, exceeding six months, A specifica- 
tion may be amended at any time either by way of dis- 
claimer, correction, or explanation, and the application to 
amend will be treated very much as if it were an original 
application, any person interested being allowed to enter 
notice of opposition, When an action for infringe- 
ment is pending, the judge is empowered to post- 
pone the case in order to give an opportunity to the 
plaintiff to apply to the Patent-office for permission 
toamend. The Board of Trade may order patentees to 
t licences on certain conditions named in the Act. 
Eonsldeeabie facilities are given as regards the revocation 
of a patent, the old proceeding by scire facias bein 
abolished. A patent may be revoked on the ground o' 
fraud,thatthe patentee was not the inventor, and also on the 
und of prior user. A patent is good against the Crown, 
but the officers of any Fo eae may make use of an 
invention when requ for the service of that 
department, paying the inventor a sum to be settled 
by the 7 In any legal proceedings relating 
to a patent, skilled assessors may be called in to assist 
the court. Facilities are also given for restrainin 
the issue of circulars containing groundless threats of legal 


proceedings against persons using article. A 
patent must contain one invention only, but it may include 
more than one claim. Amongst the miscellaneous pro- 
visions of the Act there is one for securing the publication 
of an illustrated journal of patented inventions, reports of 
sage cases, and other information of a similar character. 
he Patent-office Museum is to be transferred to the 
Department of Science and Art, which is empowered to 
require models of any patented invention on payment of 
the costs, The Commissioners of Patents, who are now 
ed with the administration of the patent system, are 
abolished, the entire department being handed over to the 
Board of Trade, The registration of designs is much 
simplified, and the class of “useful” designs is abolished. 
It been the practice to protect under that description 
many “designs” which are in effect mechanical con- 
trivances, and should, therefore, have become the subject 
of a patent. 

The section devoted to trade-marks contains a re-enact- 
ment of the present Trade-marks Registration Acts, with 
certain alterations in detail which we need not specify. It 
allows the registration as trade-marks of single letters and 
fancy words, and it abolishes the statutory declaration 
hitherto required by persons seeking registration. It per- 
mits the registration of a series of marks differing only by 
the addition of words or symbols common to the trade, 
thus distinctly ate | the principle laid down in 
“ Barrow’s Case” decided by the Court of Appeal some 
years ago. We commented at the time very strongly upon 
the hardships of that decision, and of the circumstances 
under which it was obtained. The authorities have at 
length recognised the justice of our strictures by a formal 
enactment directing them to do that which they declared 
they never would do. The relations between the Sheffield 
Cutlers’ Company and the Trade-marks Registry 
seem to have been made more complicated and diffi- 
cult to understand than they were before. In the 
section relating to “offences,” it will be well to call 
attention to the fact that the use of the word “patent” 
upon any article for which no patent has ever been 

ted renders the offender liable to a fine of £20. By 
Cleese 106 a similar penalty awaits the person who makes 
use of the royal arms without due authority and with 
intention to deceive. These two clauses should be care- 
fully studied by manufacturers and others. 

Such is a brief outline of the most important changes 
brought about by the new Act. For thé details we must 
refer our readers to the document itself, which we shall 
print as soon as it is published. It should be borne in 
mind that a series of rules and regulations have still. to be 
prepared, but these will probably not be out for some 
months. We shall probably return to the subject shortly 
for the purpose of discussing the a of the qualifica- 
tions and duties of the Controller and the examiners. 
Upon the capacity of these functionaries much of the success 
of the measure depends, 


THE STABILITY OF SHIPS. 

Sir Epwarp Regp’s report on the capsizing of the 
Daphne, published in our last impression, corroborates in 
every particular the statements which we made concernin 
that ship in our impression for July 6th. Writing of suc 
ships as the Thames and the Daphne, we said: ‘‘ They are 
unstable because they are too high for their width.” This 
is precisely what Sir Edward Reed and Mr. Elgar repeat. 
It must be remembered that three principal theories were 
advanced to account for the catastrophe. One was that 
the ship had a great deal too much deck load in the shape 
of men, tools, and materials; a second attributed the over- 
turning of the vessel to the strain put upon her by her check 
chains; and a third asserted that she was caught by an 
under tow or current, which, operating on her bottom, 
overset her. We — all these theories as untenable, 
asserting that the ship capsized because she lacked initial 
stability. Neither the chains, deck load, nor current could, 
separately or combined, have overset her had she possessed 
a sufficient amount of initial stability. No doubt the 
assertion that a ship could be built in a Glasgow yard too 
tender to be launched in safety appeared in certain 
quarters sufficiently audacious; but not only has Sir 
Edward Reed arrived at a conclusion similar to ours, he 
has elicited the fact that ships are designed and built 
without any consideration whatever for stability. That is 
left to take care of itself. Indeed, he has elicited state- 
ments which are almost sensational. Let us hope that they 
will prove useful. It must not be inferred that the 
Daphne was an exceptional craft ; on the contrary, there 
is every reason to believe that there are dozens < i steam- 
ships afloat—small and which are very lit tle better. 
It is an open secret that in very well-informed quarters it 
is assumed that a large proportion of the steamers 
which start on a given voyage and are never afterwards 
heard of, have capsized at sea; and we think that some 
good may be done by keeping the whole subject before the 
public for a while, so that free discussion may evoke infor- 
mation. That information is wanted is proved by the 
statements made during the pogey- There is cause to 
believe that many designers of ships do not know how to 
calculate a curve of stability; and that they probably 
hardly know the difference between a metacentre and a 
centre of gravity. We do not propose to fe into any 
mathematical details on the subject here. e laws on 
which the stability of a ship depends have already been 
fully stated in our columns, but we desire to call atten- 
tion to some considerations concerning the stability of ships 
which are often overlooked. 

Mr. Elgar has very fully explained the reason why 
high-sided ships are tender. His illustration, drawn from 
a floating cube, is so happy that we do not hesitate to re- 
produce it in a slightly different form from that in which 
it appeared in his report. If we take a bar of wood 2in. 
square and 20in. long, and float it on water, it will, if the 
weod be of the right density, float with two sides vertical 
and two er This is approximately the condition 
cf a high-sided ship with a nearly flat bottom and no 
ballast or cargo. It has hitherto been assumed that such 
a bar of wood is in very stable equilibrium ; but Mr. Elgar 
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points out that, if it be heeled over a little way, its 
stability vanishes, and it is then quite ready to take up a 
new ition, and float on another of its sides. This is 
just * rapt of the Daphne. It was a matter of indiffer- 
ence to her whether she floated on her bottom or on her 
beam-ends; and if the water had not got into her when 
she heeled over, through hatches and open ports, she 
would not have sunk at all, and might have floated 
quietly down the Clyde with her crew standing on her side 
instead of her deck. A comparison may be drawn here 
between the case of a low-sided and a high-sided craft, the 
former being represented by H.M.S. Captain. She was, 
it will be remembered, upset off the coast of Spain in a 
heavy gale. The high-sided Daphne, when she rolled 
beyond her limit of stability, took up a new position on 
her side; but the low-sided Captain could not do this any 
more than a board can float on its edge. She turned clean 
over, and one of the survivors actually ran along her 
bottom, which remained high out of the water until the 
enclosed air escaped and she sank. We have here two 
extremes, and the comparison we have drawn is mews 
and suggestive. ‘Ihe question here presents itself, Whyshoul 
ships be built with either very low or ey high sides? 
With the former we nzed not deal. The latter is very 
much to the point, and can be readily answered. High 
sided ships are built in order that the maximum amount of 
cargo may be carried for the minimum expenditure of 
power and first cost. To make this clear we must repeat 
an old school-boy puzzle. A farmer had tifty-two hurdles, 
and with these he constructed a pen which held two 
hundred sheep. He bought two hundred more sheep and 
two more hurdles, and with these two he doubled the size 
of the pen, and this provided the requisite accommodation. 
How was this done F The answer is that the original pen 
was a long parallelogram, with twenty-five hurdles at each 
side and one at each end. By putting two hurdles at each 
end and shifting one side, the breadth of the pen was 
doubled. If we apply this to a ship it will be seen that 
the capacity of a given hull can be more cbeaply in- 
creased—other things being equal—by augmenting her 
beam than in any other way. ‘Thus, a ship 300ft. 
long and 30ft. beam would have about half the capa- 
city of a ship 300ft. long and GOft. beam, but the 
latter ship would not cost twice as much as the former. 
Of course we cite an imaginary case, but it will serve our 
purpose. But unfortunately increasing the beam of a ship 
entails additional expense in a way which does not appear 
at first sight. It is obvious that the wide hull will not 
require much more plating for the shell than the narrow 
hull. But this is not the case with the decks and the 
beams. These last to be equally strong in both cases must be 
of much heavier sections, or much more numerous than in 
the case of the narrow ship. Furthermore, the power 
required to propel the broad ship will be much greater than 
that demanded by the narrowship. <A ship, like everything 
else, has, however, three dimensions, breadth, depth, and 
length ; and although it is not economical to augment 
beam much, it is economical to augment depth. For in 
that case we retain deck beams as they were in the smaller 
ship; the area of deck plating is not increased, and the 
only addition is in the side plating, about the cheapest 
work in the hull. Besides thisit is held in many quarters 
that a given speed can be imparted to a given tonnage, 
with less power in the case of a long, deep, narrow ship, 
than in the case of a long, shallow, wide ship. The 
naval architect, bearing these things in mind, and giving 
here and taking there, arrives at last at the all-round 
most economical hull for a given trade, and this in the 
case of certain trades is a bigh-sided narrow ship, such, for 
example, as the Austral, the Thames, and the Daphne. 

Now, although such ships may have little or practically 
no initial stability when empty, it by no means follows 
that they are bad and dangerous vessels, which ought not 
to be built. On the contrary, we are disposed to believe 
that they are pre-eminently safe ships in proper hands, 
Everything depends, however, on the way in which they 
are loaded, and the quantity of load they are sent to sea 
with. It is evident that the terms high-sided and low- 
sided are merely relative. If we sink a deep ship far 
enough, she ceases to have high sides, and becomes remark- 
ably stable. If we lighten a low-sided ship enough, she 
will carry her sides high out of the water, and may become 
extremely tender. The best ship, of course, will be a 
mean between the two, for such vessels can hardly be so 
loaded that their safety will be endangered; but the fact 
remains, as we have said, that hulls of the Daphne type 
may prove excellent sea boats if properly dealt with; but 
this is a serious qualification. They can be launched 
in sately by putting a little ballast on board, in 
the first place; but when plying their calling, unless 
unusual precautions are taken, very great risks may 
be run. Thus, the Austral foundered in port on very 
small provocation. A valuable cargo of light bulky 
goods may present itself, and the ship will be filled, but 
she will not be brought down to her proper bearings. 
Again a cargo of railroad iron may be taken ; with this the 
ship will be safe enough from capsizing, but on the other 
hand she will roll so fast that she will almost jerk herself 
to pieces, and render the life of everyone on board miser- 
able. Nevertheless, as we have said, the use of high-sided 
ships in certain trades and under certain conditions is to 
be commended. But such vessels as the Daphne should 
always be looked upon as exceptional. Their curves of 
stability for various loads ought to be calculated with great 
care, and the Board of Trade should see that the captains 
are provided with copies of these curves ; and the owners 
would do well to remember that it is not every captain 
whois fit to have charge of such craft. 

The universal calculation of the curves of stability is to be 
recommended for reasons which have nothing specially to do 
with high-sided ships. With such curves, and drawings 
of the ship, it becomes possible to form some idea concern- 
ing the amount to which she will roll; and it appears to be 
highly desirable that rolling should be kept within the 
smallest practical limits, Ifa ship has a high range of 
ae, reached, she is almost certain to be a lively 
roller, use every ship wil] roll under sufficient provoca- 


tion to just that point where her own momentum and the 
push of the sea are balanced by her moment of stability. 
Thus, for example, if we have two ships, one of which attains 
her maximum stability at 30 deg., and the other at 60 deg. it 
will be safe to assume, other things being equal, that the 
latter will roll through about twice as great an angle as 
the former. We say this while we are fully aware that 
the roliing of ships is affected materially by the na- 
ture of the waves with which they have to contend, 
the influence of periodic impulses, the form of the 
hull, and many other points which render the inves- 
tigation of the rolling of ships in a sea-way a very 
abstruse problem. But what we have said may be 
taken as approaching the truth, and a deep ship, if 
properly londed, may roll much less than a shallow 
ship; indeed, some shallow and extremely stable ships 
are awful rollers. Now, generally speaking, a ship which 
rolls heavily is in one sense an easy sbip. Each roll is 
made leisurely and occupies a considerable time;- but 
the ships rolling through small angles, because of 
excess of stability—among other causes—are so lively 
that they are extremely uncomfortable and even dangerous. 
As a rule, attempts are made to secure easy rolling a 
and this statement brings us to the last point to which, for 
the present, we wish to call attention, namely, that the 
further a ship rolls the more likely she is to shift her 
cargo, We are not aware that attention has ever before 
been prominently called to this most important point, 
although it is very obvious. No matter how badly a ship 
was loaded, say, with grain, she would run no risk if she 
had to traverse a calm sea. The moment she begins so 
roll her cargo tends to shift, and if the point is reached 
where the resistance to shifting is overcome, the cargo will 
shift. If we place a penny on the cover of a book and 
lift one end, an angle will be reached when the coin will 
slide off. In just the same way, if a ship rolls to a sufli- 
cient angle, her cargo must move. We have not the Jeast 
doubt but that this fact is almost always overlooked, and 
that ships are built without any special regard to their 
rolling. As the whole subject of stability is to be fully 
dealt with, no doubt, in every shipyard in the kingdom, we 
trust that this matter of rolling may not be overlooked. 


THE BOARD OF TRADE AND ELECTRIC LIGHTING. 
TuERE is only too much reason to conclude that Parlia- 
ment and the Board of Trade have together done a good 
deal of mischief in the matter of electric lighting. As 
things stand, any electric lighting company may apply for 
a licence to light a town or district, which will be granted 
by the Board of Trade provided there is no opposition, or, 
in case of opposition, the company can apply for a provisional 
order, which will be granted or refused after a committee has 
heard evidence and arguments on both sides. In facta 
Provisional Order is another name for an Act of Parliament 
empowering the ree wal to do certain things. It thus 
appears that a particular system of lighting may be forced 
on a town or corporation against their will ; and to guard 
against abuses, certain rules have been laid down by the 
Board of Trade and the Electric Lighting Act which must 
be complied with by the company. It is clear that these 
rules ought to have been prepared with great care, in 
order that injustice should be done neither to the company 
nor the consumer. But it requires nothing more than a 


little attention to facts to prove that the rulesare, in many 


respects, extremely unsatisfactory. Attention has already 
been called to this on several occasions; but the Board of 
Trade appears to have been quite incompetent to prepare 
proper regulations, and it will, of course, be difficult to 
jae alterations now. It is not too much to say that the 
rules err for the most part in favour of the companies, 
and do not do the consumer justiee. 

In 1882 eighty-three applications were made to the 
Board of Trade by companies, and not one was made for 
a licence. This goes far to show that in no case had the 
companies the cordial support of the towns. ‘They were 
either regarded with apathy or resisted, and where the 
resistance was strong the companies gave way and with- 
drew. If the inhabitants of a town are not satisfied 
with the proposals made to them, they can demand an 
enquiry by the Board of Trade. Such a demand was made 
in the case of Edinburgh, but the scientific advisers of 
the company did not appear to support the case, and it fell 
through. It would be impossible within the limits at our 
dis to show how and where the rules are wrong, 
unjust, or inept. Those who wish to go further into the 
matter may consult with advantage a pamphlet by Mr. T. 
H. Blakesley, M.A., just published by Sampson Low and 
Co., where they will find details. But although we 
cannot go fully into the matter, we can point 
out a few of the weak points, It has been said that it is 
possible to drive a coach and six through any Act of Parlia- 
ment. There is certainly no trouble in driving an electric 
current through one. The existing Act has ludicrous flaws 
in it. Inacertain Dutch town it once became a bye-law 
that every citizen should carry a lantern after dark. A 
citizen was shortly afterwards taken up by the watch and 
brought before the authorities for breaking this rule; but 
the man proved that at the time of his arrest he was 
carrying a lantern, to which it was replied by the watch 
that that was quite true, but there was no candle in it. 
Nevertheless, it was held that he had complied with the 
law and must be discharged; but the law was altered, and 
every citizen was instructed to carry a lantern with a 
candle in it. The original delinquent was again caught 
without a light, but he proved in his defence that there 
was not a syllable about a light in the bye-law, and that 
he had with him a lantern with a candle in it, unlighted it 
is true, but a sufficiently legalcandle ; therefore he was again 
discharged, and the law was altered once more, and every 
citizen was told to carry after dark a lantern with a lighted 
candle in it. Now Parliament apparently had not heard 
this story when it passed the Electric Lighting 
Act. We will suppose that Mr. Apsley Jorkin, 
living in Matilda Villa, Crowthorpe-street, Herdsbush, 
wants to light the said villa by electricity, the Positive 
Rectilinear Electric Current Company being at work in his 
district, But the company does not care to light Matilda 


Villa and one or two others alongside it. Mr. Jorkin, 
however, stands upon his rights, and demands that a dis- 
tributing main shall be laid in Crowthorpe-street, The 
company gives way, and the main is laid, and at one end 
of the street Mr. Jorkin finds a distributing box. Now, 
Matilda Villa is a + deal more than 30ft. from the dis- 
tributing box, and Mr. Jorkin will have to pay for all the 
service save 30ft.; and the service line may cenie of any 
length the company thinks proper. In order to put this 
clearly let us suppose that a gas company put down at the 
end of astreet a mile long a large box, which was kept 
full of gas; from this box the householders might draw 
but they would have to lay down their own services pipes 
at their own cost, or rather at any price the gas company 
thought proper to charge. Of course, Parliament did not 
contemplate this; but instead of saying that electric mains 
shall be laid down along a street or throughout a street 
the drawer of the provisional orders wrote in the street, 
and this the company has done. It has laid a service main 
in the street, and J Mr. Jorkin may go and fetch the elec- 
tricity thence at his own cost. It may be urged that such 
a course is impossible, but it is well known that it is not 
impossible; and in any case the Board of Trade has done 
nothing to render it impossible. Another very important 
matter is that any company may supply an intermittent 
current if it thinks proper. . Such currents are useless 
either for driving motors or charging secondary batteries. 
They are extremely dangerous, aud ought, in point of 
fact, never to be used for domestic pu They sui 
however, certain systems of lighting, and certain forms 
— and for this reason they may be forced on the 
public, 

The Board of Trade is at this moment, and has been for 
sore time past, in this difficulty, that none of its respon- 
sible officers have any special acquaintance with electric 
lighting. A few of them know something of the theo 
of the subject, and at least one gentleman is very wi 
versed in telegraphic. electrical work; but this is of 
practically no use in lighting operations. The country 
is therefore, so far, at the mercy of a Government 
body which has virtually to legislate concerning things 
about which it knows nothing. Its difficulties will increase. 
We understand, for example, that certain fittings, such as 
safety switches, cut outs, keys, &c., must comply with 
certain conditions laid down by the Board of Trade but it 
is a fact that as late as last week there were no patterns or 
standards approved by the Board. What action will be 
taken in the matter remains to be seen; but we anticipate 
a reign of confusion and turmoil in the autumn and 
winter, which will, on the one hand, tell against the pro- 

ess of electric lighting, while on the other it will be a 

isgrace to the Board. Government would do well, while 
there is time, to appoint some gentleman above suspicion 
and fully competent to deal with the subject. Such an 
appointment would be popular at once with the public and 
with all honest lighting companies. It is not fair to 
expect both to be made the subject of legislative and other 
experiments by men who have no practical experience in 
dealing either with the electric light, or with those who 
undertake to supply it. 


SHIPBUILDING IN THE NORTH. 


A caREFUL tabulation of the numbers of the vessels now in 
course of construction in the north-eastern district, between 
Whitby and Blyth, both inclusive, shows that there are about 
155 on the stocks; but there is not quite that pressure in the 
demand for the vessels that there was, and that and another 
circumstance will probably prevent the tonnage launched being 
quite so large as in the past year, when the maximum was 
reached. The launches this year on the river Wear are being 
retarded by the long strike of a number of the engineers; for 
when the engines are not likely to be had, builders retain the 
veszels on their own stocks instead of launching them and risking 
them in the river and increasing the river dues. Apart from the 
strike on the Wear the production has been tolerably steady, but 
there is less pressure in the yards. There seems ground for the 
belief that the orders on hand by the builders will keep most of 
the shipyards well employed till next spring; but beyond that 
the prospect is rather doubtful. Vessels are far less profitable 
than they were; and though the tendency of freights is just now 
upwards again, there is no probability that the earnings will be 
sufficient to pay the large dividends that have been paid, and 
thus capital will not be so readily turned into shipping as it has 
been. Hence, the prospect before the shipbuilders is not so 
bright as it was, but there must always be a number of orders 
for new ships for purposes of replacement. These will give 
partial employment to the shipyards ; but it is probable that there 
will be a reduction in the cost of production before there is 
another large series of orders given out for new vessels. In the 
running of steamers, with working expenses generally in a fixed 
ratio, it is the cost of the steamer that determines the extent of 
remuneration of the owner. Freights having fallen, it is probable 
that the first cost of vessels will have to fall to some extent before 
capital enters as freely as before into the trade. The prospect 
before the shipbuilders is one that is more checquered, then, than 
it has been; but as the North of England has facilities for very 
cheap construction, through its cheap materials near to the 
shipyards, it should receive a full share of the orders for new 
vessels that are in the market in any period of dulness, and be 
prepared for the time of full work in the more distant future. 


LITERATURE. 


The Concepts and Theories of Modern Physics. By J. B, Stato. 
Second Edition. London: Kegan Paul, Trench, and Co, 1882. 
[Fmsr Norttce.] 

Mr. Sratto has succeeded in writing the most remarkable 
scientific book that has appeared for years. It is doubtful 
indeed if any single wail has ever been published which 
demands so much consideration from those who have to 
instruct the rising generation in the principles of physics ; 
to deal with the laws of nature ; or to make advances in 
natural science. It is a noteworthy fact that so far as we 
are aware Mr. Stallo’s book has never yet been reviewed. 
Notices of it have appeared in several journals, and Mr. 
W. R. Browne has said a good deal concerning it in THE 
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adequate criticism of the book has ever yet appeared in 
print. The reason seems to us to be that those who have 
read it have either failed to understand it—and it is tough 
reading—or having understood it, they have not known 
what to say. It is said that Professor Tait having 
read it, said that “he could not answer it, but he did not 
believe it.” We fancy that Professor Tait is incorrectly 
reported, but no doubt the utterance adequately represents 
the state of mind which must be produced in thoughtful 
men who peruse it with care. 

“The following pages,” says Mr. Stallo in his preface, 
“are designed as a contribution, not to physics, nor, cer- 
tainly, to metaphysics, but to the Theory of Cognition.” 
The work may be read with advantage by any one who 
has been fairly trained to think clearly; but some of the 
words and phrases used will not be understood by those 
who are not more or less familiar with the style of Bain, 
Sir W. Hamilton, and others who have dealt with meta- 
physical questions, What, they may ask, for example, is 
meant by the words “ Theory of Cognition?” The answer 
is that the theory of cognition explains how we know 
things. This is the key or centre on which the whole 
work turns, All knowledge is based on an acquaintance 
with things, phenomena, circumstances, events—and the 
further we extend this acquaintance the greater is our 
knowled The uneducated savage knows that the sun 
rises, he educated man knows more than this; he 
can tell why the sun rises. The savage knows that the 
sun is hot, but he does not know or care to know why 
it is hot. The philosopher, like the savage, knows that the 
sun is hot; unlike him, he wants to know the reason why ; 
but it is not too much to say that at this moment . 
cannot tell any more than a Kaflir or a Hottentot. The 
philosopher of another kind watches the mental processes 
going on in both, and proceeds to consider why knowledge 
on a given subject may up to a certain point be common to 
all men, and why beyond this point it may be confined to 
afew. With such questions as these the theory of cogni- 
tion deals, and it has been laid down as a principle that 
certain things never can be known in physical science, 
while on the other hand, metaphysicians of no mean order 
have maintained that there is no limit to the mental 
power of man. Now, Mr. Stallo to a large extent preaches 
the first doctrine. He maintains that there are certain 
aang concerning the nature of which we not only 

now nothing, but never can know anything. It would 
be impossible to make such a thesis either interesting or 
instructive, unless it was based on special and powerful 
arguments; and it is these arguments, and not Mr. Stallo’s 
theory, which lend weight and importance to the volume 
before us, 

Before advancing another step, we must here stop to 
explain that Mr. Stallo scarcely theorises at all. All his 
conclusions, or nearly all, are compressed into one short 
a of fourteen octavo pages, at the very end of the 
book ; what these conclusions are we shall show presently. 
Mr. Stallo to a very large extent leaves his readers to 
draw their own deductions, and on the whole the method 
which he has adopted in dealing with his subject is emi- 
nently satisfactory and scientific. We may add that Mr. 
Stallo’s reading has obviously been immense, and he is 
very careful to quote his authorities on almost every page. 

We have said that Mr. Stallo has written a most 
remarkable book. It is well known that the bigotry and 
dogmatism of science are intense above and beyond all 
other bigotries and dogmatisms, not excluding those of 
religion. The tendency is now and always has been for 
the man of science to say “I know,” when he ought to say, 
“T think Iknow.” Of course thereare honourable exceptions, 
but they are exceptions. The most recondite and elabo- 
rate theories and hypotheses have been put forward from 
time to time by men of science in one generation as abso- 
lutely final; and they have been disproved and shown to 
be wholly untenable in the next generation. Things have 
been taught, and are taught now, as true in our colleges, which 
are not true. Asanexample of the first statement, we may 
cite the doctrine of potential energy, which asserted that 
when work was done in lifting a weight the work was stored 
upin the — only to be given out when the weight fell 
to the ground again. No one having any pretensions to be 
a man of science teaches such a doctrine now. Instead of 
“ potential energy ” we have “ energy of position,” which is 
quiteadifferent thing. At every turn the thoughtful student 
encounters difficulties, even in the best modern text books, 
which he cannot solve himself, and which no one will solve 
for him. We had recently to call attention to one of these 
difficulties, namely, that met with in defining the term 
Force, and the letters which will be found on another page 
show that the question cannot be easily settled. But the 
average teacher or lecturer has neither the time nor the 
inclination to deal with matters of this kind. Force is 
defined in a particular way in text books, ard students are 
compelled to accept this definition or go without any. 
The student asks for bread and is supplied with stones, 
On this point there can be no room for doubt. Mr. Stallo 
shows how large is the supply of stones, and how general is 
their use. His pur is to prove that nearly all that 
has been laid down as certain in physical science is 
uncertain ; and that to all intents and purposes we have 
hitherto been unable to form accurate or truthful con- 
ceptions of things passing around us. Thus of the real nature 
of Time and Space we know nothing at all, and the same kind 
of ignorance extends all round. “it we accepted this as true 
little harm would be done, but those who ought to act most 
wisely, dogmatise and speak as though they were infallible 
concerning subjects about which they have only one set of 
conceptions, while other and very different conceptions may 
pertain to them. Mr. Stallo bears much the same relation 
to the scientific world that an agnostic does to the religious 
community. He neither believes the statements made nor 
disbelieves, as a whole. Concerning some things he points 
out obvious and essential contradictions which prove that 
both of two hypotheses cannot be true. Concerning 
other matters, he suspends his judgment, contenting him- 
self, with saying: “ Neither you nor I really know any- 
thing at all about these matters with certainty. What 
you say, represents a convenient hypothesis to work 


with ; but you do not know that it embodies the truth, and 
you. shoul 
such a man must be eminently antagonistic to a very large 
class? What he has written must have been largely read, 
and we know that it has caused a good deal of commotion ; 
but no attempt at an answer has yet been made. No one 
has tried to refute his propositions as a whole. A few 
insignificant joints in his armour have been assailed, and 
the assailant, having dealt a blow, has apparently fled for 
his life. Why is it that Mr. Stallo has escaped? The 
answer is to be found in Mr. Stallo’s method of attack. In 
desperate assaults, the bodies of the slain have been used, 
ere now, as steps to reach an enemyabove. Mr. Stallo adopts 
asimilar course. He slays his foes, and uses their bodies as 
a ladder when he makes further attacks, His method is 
equally simple and effective. He takes any important 
theory taught more or less dogmatically, and shows that, 
if it be true, then some other equally ay theory 
taught with the like dogmatism, must be false ; and this 
he does by setting the two theories, as enunciated by the 
ablest authorities, side by side, and leaving the reader to 
draw his own deductions, 

His great onslaught is on the atomic theory, which lies 
at the root of all physical teaching :— 

“There is the assumption,” writes Mr. Stallo, ‘generally 
prevalent ee and chemists of the molecular or atomic 
constitution of ies, according to which mass is not continuous 
but discrete, being an aggregate of ber and in that sense 
at least, simple units. ‘This assumption leads to four other pro- 
positions, which, in conjunction with the principle of the conserva- 
tion of both mass and motion, may be said to constitute the 
foundations of the atomo-mechanical theory. They are these :— 
(1) The elementary units of mass, being simple, are in all ts 
equal. This is manifestly nothing more than an assertion of the 
homogeneity of mass, in conformity with the hypothesis of its 
molecular or atomic constitution. (2) The elementary units of mass 
are absolutely hard and inelastic—a necessary consequence of their 
simplicity, which precludes all motion of parts, and therefore all 
change of figure. (8) The elementary units of mass are absolutely 
inert, and therefore purely passive ; hence there can be no mutual 
action between them, other than mutual displacement caused by 
impulses from without, (4) All potential energy, so-called, is in 
reality kinetic. The term “energy,” in the language of modern 
physics, denotes the cause of motion, and motion cannot originate 
in, nor can it be converted into, anything but motion. The in- 
variable units of mass are inert, whatever be their position. 
Energy due to mere position is impossible,” 

We would have our readers carefully peruse the pre- 
ceding quotation until they have fully mastered it. No 
doubt it accurately represents the teaching of very eminent 
authorities in physical science. Mr, Stallo goes on to quote 
a whole host of authorities who take the view thus laid 
down. Among these may be named Descartes ; and Prof. 
Wundt, who says:— Chemistry still refers the divergent 
quality of matter to an original qualitative difference 
between the atoms, but the whole tendency of physical 
atomism is to derive all the qualitative properties of bodies 
from forms of atomic motion. Thus the atoms themselves 
remain as elements utterly devoid of quality.” Herbert 
Spencer is quoted to the same effect; so is Thos. Graham. 
Our readers will see that what is thus laid down as the 
atomic theory, is that matter in every form is com of 
ultimate atoms, particles, molecules, grains—call them 
what we will—so small that they cannot be divided, and 
each one absolutely hard, and without qualities of any 
kind save weight. All these molecules or grains are 
exactly of the same size and form and weight, and differ- 
ences between one form of matter and another are due to 
differences in the motions, arrangements, and numbers of 
these molecules, This is the doctrine which is laid down 
in many text books, and with which the student is early 
made familiar. 

Mr. Stallo compares this hypothesis with that of Dalton, 
on which all chemical science is founded, and he shows 
that, according to this last, instead of there being only one 
kind of atom, there are ay many kinds as there are 
elements. Instead of the atoms all being of the same 
weight, some of them are very much heavier than others. 
Thus, for example, the molecular weight of chlorine is 
35°5 times as great as that of hydrogen, and if these 
weights are in proportion to the number of atoms con- 
tained in each molecule of chlorine, then such molecule 
must contain seventy-one atoms; but in this case, for 
reasons well understood, its specific heat would be far 
—_ than has been ascertained by experiment, Again, 

ydrogen and chlorine are both held to be diatomic, that 
is, their molecule consists each of two atoms, yet the mole- 
cule of chlorine is said to weigh 35'5 times as much as the 
molecule of hydrogen. It is obvious that if the physical 
atomic theory is right the chemical theory is wrong. But 
the student first learns the physical theory in, let us say, 
the engineering classes of his college on two days in the 
week, and he learns the chemical theory on two other days 
in the chemical classes of the same college, and no one 
explains to him that they are totally inconsistent and irre- 
conciieable. We cannot quote Mr. Stallo’s arguments 
at length, but we reproduce the concluding paragraphs of 
his third chapter— 
~ In view of all this there seems to be no escape from the conclu- 
sion that the claim, according to which modern physical science 
is throughout a partial and progressive solution of the problem of 
reducing all physical phenomena to a system of atomic mechanics, 
is very imperfectly, if at all, countenanced by the actual constitu- 
tion of theoretical chemistry—that this science, which is peculiarly 
conversant about atoms and their motions, is founded upon pro- 
positions destructive of the very basis upon which alone a consistent 
superstructure of atomic mechanics can be reared. And there 
appears to be little ground for the hope that these propositions 
may be speedily abandoned; for, in the opinion of the most 
distinguished chemists of the day, such an abandonment would 
throw the mass of chemical facts, laboriously ascertained. by ex- 
periment and observation—induced, partly at least, by the proposi- 
tions in question—into a state of hopeless prescientific confusion. 
In reference to the speculations of those who seek to deduce the 
specific differences between the ultimate units of mass from differ- 
ences between their supposed inalienable velocities of motion or 
amounts of latent energy it is to be said, not only that they fail 
to afford a solution of the difficulties of theoretical chemistry in 
the presence of the inexorable demands of the mechanical theory, 
but also that the attribution of inalienable energy or motion to a 
given mass is repugnant to the fundamental tulate of the 
absolute indifference of mass to motion. Helmholtz and others 


have investigated the conditions of vortex motion ina pepe 
homogeneous, incompressible —as 


and frictionless fluid, w: 


not assert that it does.” . Need we say that, 


Maxwell’ has shown—is of necessity continuous and cannot be 
molecular or atomic. If these conditions could realised, we 
should have constant but undistinguishabl of a per- 
manently homogeneous fluid, so-called, endowed with constant 
quantities of inalienable motion. But no energy or motion can 
inhere essentially in distinct and se te masses—molecules or 
atoms—if, as the mechanical theory assumes, mass and motion are 
disparate—if mass is indifferent to motion so as to remain the 
same whether in motion or at. rest, and if motion is transferable 
from one mass toanother. This is one of the points distinctly 
insisted upon by Sir Isaac Newton, the greatest among the founders 
of the mechanical theory. Newton distinguishes between two kinds 
of force—the force of inertia (vis inertiae), and impressed force (vis 
impressa). The former alone according to him is vis insita, i.¢., 
inheres in matter ; while of the latter he expressly says that “‘ this 
— consists in action alone and does not abide in the body after 
action. 


We have nowsaid enough to indicate the line Mr, Stallo 
takes, and to make our readers in some degree acquainted 
with his method. We shall next proceed to consider the 
way in which he has dealt with other questions nearly as 
important as the atomic theory. 
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BEECHWOOD SLEEPERS. 

A paPER on the above subject was read at a recent meeting of 
the German Railway Association by Herr Claus, who alluded to 
the relatively small proportion of railways in Germany—ouly 8 
per cent.—on which the system of an iron permanent way 
been adopted, either in the form of longitudinal or transverse 
sections, notwithstanding the undeniable advantages of that 
mode of construction. Thus the question of wooden sleepers is 
an important one, more particularly on accourt of the special 
preference entertained for them in several countries. The sub- 
ject has of late assumed the form of a discussion as to the supply 
of wood available for this purpose, in the course of which several 
reliable authorities have been commenting upon the relatively 
limited deman<l for beechwood, and have been suggesting its 
more extensive use for the purpose indicated. While in Ger- 
many and Austria 17 per cent. of the entire wooded surface is 
planted with beech, the sleepers made of that wood only repre- 
sent 1 and 3 per cent. of the total quantities on the railways of 
these two countries. 

Experience has. shown that rough beechwood sleepers not 
impregnated, do not possess sufficient properties of endurance ; 
their period of service averaging only 24 to 3 years, as compared 
with 7 to 8 years for those of rough pine, and 14 to 16 years for 
those of rough oak. Of impregnated beechwood sleepers, those 
impregnated with creosote have proved the most durable, their 
period of service being reckoned on the Cologne-Minden line at 
nearly 18 years. Those impregnated with chloride of zine have 
proved less durable, while the least favourable results have been 
obtained with those impregnated with sulphate of copper and 
sulphuret of barium. In those parts of Germany where beech 
trees are abundant, such as Hanover, the cost of a well impreg- 
nated beechwood sleeper is said to be only about half that of an 
impregnated oak sleeper. The principal obstacle to their use 
would seem, however, to have been the fact that the interior 
might often be quite decayed, while the exterior would appear 
in a good state of preservation. 

In France the employment of beech-wood sleepers is upon a 
more extensive scale. Detailed reference was made by Herr 
Claus to the process of thermo-carbolisation, invented by John 
Blythe, of Bordeaux. According to this process the sleepers are 
first dried to a given point of weight per cubic metre, being then 
placed in metal cylinders, in which they are exposed during five 
or ten minutes to a current of steam, which is mixed with the 
vapours of creosote oil. Creosote oil is then poured into the 
cylinders, and by the pressure of steam, the absorption of 24 lb, 
of the oil by each sleeper is effected. On account of the impreg- 
nation of the central portion of the sleepers by this process being 
incomplete, Herr Claus expressed his opinion that the process of 
Herr Riitgers—in general use in Germany—was more suitable 
for the purpose indicated. By this process the sleepers are 
placed in a drying stove, which is gradually heated up to 
266 deg. Fah., and are allowed to remain there until no more 
aqueous vapours are thrown off, the minimum time being four 
hours. They are then placed in the iron cylinders, which are 
closed in an air-tight manner. During the continuous action of 
the air pump the cylinder is filled with tar oil containing 
creosote, previously warmed by steam pipes, A pressure is then 
created by a force pump, and is maintained until the normal 
quantity of oil—3941b.—has been absorbed, the greater amount 
of which, as compared with that used in Blythe’s process, is 
supposed to effect a more thorough impregnation. 

Herr Riitgers, who was present, remarked that, according to 
his experience of many years, beechwood sleepers were well 
adapted for use on both main and branch lines; but special 
knowledge of their properties, was required in their employment. 
In this wood dry rot is very liable to develope itself, and then 
impregnation is useless. In order to render it safe for railway 
purposes it is necessary to subject the prepared. sleepers, when as 
fresh as possible, to the siccative action of a high temperature, or 
to lixiviate them by the action of steam. The first manipulation 
is difficult, because beechwood is liable to split, and therefore it 
is usually considered preferable to heat the wood into the centre 
by steam above 212 deg. Fah., and to lixiviate it as much as pos- 
sible. Should an aqueous impregnating fluid. be afterwards 
employed the sleepers must first be let dry, for which purpose 
two or three months suffice in spring and summer. He con- 
sidered that beechwood sleepers thus impregnated could compete 
with those of any other wood, and were decidedly to be recom- 
mended, although the price was somewhat higher than that of pine 
sleepers. He suggested the more extensive use of iron bed-plates 
or chairs in order to counteract the mechanical destruction of 
wood sleepers in railway traffic. 


* "* Consistit haec vis in actione sold, neque 
¢.” Phil Nat, Prine. Math., def, iv. ( 


actionem permanet in 
corpor Le Seur et Jaequicr 
vol. i, p. 4.) 
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COMPOUND GOODS ENGINE. 
MESSRS, HENSCHEL AND SON, CASSEL, ENGINEERS, 
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THE COMPOUND LOCOMOTIVE IN GERMANY. 

Herr Borries, who has made a special study of the compound 
locomotive in Germany, has lately read, before the Union of 
German Engineers, an interesting paper on the present condition 
of the problem. He observes that the application of the com- 
pound system, which has been of such advantage in stationary 
and marine engines, is beset with difficulties in the case of 
locomotives. This is due to the necessity for great simplicity 
in construction and working, the great variations in the power 
required, and the large amount of that power as compared with 
the narrow dimensions within which it must be developed. The 
author of the pound locomotive is M. A. Mallet, of Paris. 
His first engine was started in 1876 on the branch from Bayonne 
to Biarritz, and some forty locomotives on this system are now 
at work in France, Austria, and Prussia. These engines have 


4605. 


In 1881 Herr Schichau, of Elbing, made two small compound 
engines for the Eastern Railway of Prussia, and later compounded 
a goods engine for the Marienburg Railway. Mr. Webb, of the 
London and North-Western Railway, built in 1881 a compound 
engine for express trains. This engine has two small cylinders, 
coupled to the central axle, and one large cylinder coupled to the 
leading axle. 
very complicated, and that the large cylinder will have a very 
unequal action on the leading axle; so that practically all the 
tractive force will be derived from the action of a single {pair of 
wheels. He also speaks of minor disadvantages, and predicts 
that as two cylinders are really sufficient and have the great 
advantage of simplicity, there is no future for the Webb engine, 
especially in England. 

The author began his study of the compound system in 1880, 
when he published a paper on the subject in the Railway Oryan, 

p. 220. He there laid down the fol- 
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-- lowing principles :—(1) To reap the 
full benefit of the system the engines 


simple; (2) the mechanism should 
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| 


correct cut-off for both cylinders 


| 


1880, and started on the Hanover 
of a tank engine and a luggage van, 


22 square metres of heating surface. 
The valve gear was such that when 


full boiler pressure came on the 


time steam passed through a throt- 
tled port into the receiver, and thus 
Ls) put pressure enough into the large 
. cylinder to ensure starting the 
engine. As soon as the train ‘was 
fairly started the regulator was 
partly closed, thereby shutting the 
direct communication to the large 
cylinder. 
At the same time two other en- 
gines of exactly similar construction, 
; but not compounded, were built; 
= and hence it was ible to take 
two successive 
the same train was hauled alter- 
nately by asimple- and a compound 
engine. The saving in fuel thus 
observed was 18 per cent. on the 
side of the compound engine, and 
this would have been greater had 
not the steam ports on the side of 
the large cylinder been too narrow. 
The distribution of the steam was 
equally good with the compound 
engine, the running was easier, and 
the successive emissions of steam 
were scarcely pereeptible. Hence 
kg the fire burnt steadily, and there 


77 0- 


only two cylinders, of different sizes. A special feature is a valve 
near the smoke box, which enables the engines to be worked 
either simple or compound at pleasure. There is also in the 
valve chest a reducing valve, which enables the steam passing to 
the large cylinder, when working simple, to be of a lower pressure 
than that passing to the small cylinder. The reversing gear is 
worked by a divided shaft, and there are separate handles for 
—s each cylinder, which can, however, be connected if 
required. The main advantage of this system is the great 
variation which can be made in the power develo The 
disadvantages are : (1) The construction, handling, and worki 
are complicated ; (2) the full pressure comes sometimes upon 
large piston and ; (8) the 
steam, ially as compression, cannot be equally 

with methods of working. 


were scarcely any cinders or sparks. 


In consequence of these favourable 
results the Hanover Railway Company resolved to give the 
system a further trial, and with the approval of the Minister 
of Public Works ordered two six-coupled goods engines to be 
built on the compound system. These engines, together with 
ten normal goods engines, were ordered from Messrs. Henschel 
and Son, of Cassel, and were set to work in December, 1882. 
These engines are shown above, and only differed from the 
other engines so far as was necessary for the compounding to 
be carried out. Their pri 


principal dimensions are as follows :— 
Diameter of right cylinder .. 460mm. .. 18 ‘lin. 
Diameter of iit cylinder 650 mm. 25°6in. 
Proportion ofarea .. .. «. 1:2 1:2 
Length of stroke .. .. . 630 mm. 24°8in. 


* See however Wr. Webb's paper recently read before the Institution 
of Mechanical Engineers gt and the discussion thereupon. 
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The author considers that this arrangement is 
| 
| passes 

| partially expands there, and exhausts into the receiver pipe 
| within the smoke-box. 


Diameter of wheel .. .. 1330 mm, 4°36ft. 
Total wheel base .. . - 8400 mm. 1115ft. 
Total length of frames . - 8000 mm. 24ft. 
Total length of engine . 8891 mm. 29°16ft. 

12 atm. 12 atm. 
Size of grate .. .. .. 158eq.m. .. .. 16°478q. ft. 
Total heating surface .. .. ..1216sq.m. .. .. 1800sq. ft. 
Weight empty 00 ee 856tonnes .. .. tons. 
The cylinder is inclined at a slope of 1 in 40. The steam 


from the steam dome to the right-hand or small cylinder, 


From thence it enters the large cylinder, 
and after completing its expansion there, passes to the chimney. 


To start the engine a reduction valve, 43mm. diameter, was 


placed on the valve chest of the small cylinder. By this valve 


| steam of one-third the boiler pressure could be admitted into the 


the regulator was quite open the | 


during which | 


| reducing valve, shown below, having a 
should always work compound, not valve proper. On starting, this valve opens automa'ically, and 
be as simple as possible, both in | 
construction and working; (3) the | 


should be given automatically by | 
the valve gear, to prevent any loss | 
of steam from faulty handling. Two | 
small engines for omnibus trains | 
were built on these principles in 


Railway. These were a combination | 


weighing 18 tons loaded, and having | 


small cylinder; whilst at the 


receiver, and so to the large cylinder. After starting, this valve 
was closed by a hand lever, placed close to the reversing screw. 
One of the engines was subsequently fitted with a Henschel 
pi:ton behind the 
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closes again as soon as the proper pressure is attained in the 
receiver, the pressure on the smaller area of the valve not being 
able to open it against the ure on the piston. 

In certain positions of the crank the receiver would 
act at starting as a back pressure against the smaller piston. To 
prevent this a small valve, lin. diameter, is provided, by which 
in such a case steam may be admitted to the other side of the 
smaller piston and thus put it in balance. The arranging of the 
points of cut-off was not by dividing the reversing 
shaft, but by placing the levers which work the valves at an angle 
of 50 deg. from each other, instead of el as usual, the rods 
being, of course, of different lengths. us, in full forward gear, 
the lever of the right-hand valve is parallel to the centre line of 
the valve, whilst that of the left-hand valve is inclined to it. If 
the position is now changed from forward gear to mid gear, the 
right-hand slide moves more quickly than the left on account of 
the more favourable position of the lever, and the. cut-off 
diminishes more quickly in the right cylinder than in the left, 
For forward gear the variations of cut-off are as follows; Small 
cylinder (right hand), 0°2, 0°4, 0 6, 08; large cylinder (left hand), 
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0°32, 0°5, 0°66, 0°8. In backward gear the reverse is the case, 
but as tender ba gras never run backwards in regular working 
this is not of much importance. 

_The action of the steam is sufficiently shown by the indicator 
diagrams below. These give the di taken from each 
end of each cylinder, with cut-off varying from eight to two-tenths 
of the stroke. It will be seen that with each cut-off the 
mean pressure on the small piston is about double that on the 
large piston, so that they do nearly the same work. Again, with 
the ordinary cut-offs, 03 to 0°5 in the small cylinder, the 
diagrams are very sharp and good, showing that there is no 
. serious loss of pressure in the receiver. The mechanism attached 
to both pistons is alike, and precisely the same as on the normal 
engines. It was not thought necessary even to increase the 
counterweight on the eide of the large cylinder, as its piston is 
only 1001b. heavier than the other. ‘The boiler was made of 
2in. less diameter than the normal engines, on account of the 
higher pressure, and had five tubes fewer.. The smoke-box war 
made somewhat longer to accommodate the receiver pipe. In 
all other points the two classes of engines were alike, the com- 
pound being distinguished merely by the different diameter of 
cylinders, ‘different height of valves, different arrangement of 
steam pipes, and the presence of the reducing valve and back- 
pressure valve. The distribution of weight on the running 
wheels is as follows, in kilogrammes :— 


| Empty. | Working order. 
. | Left. | Right. Total. _ Left. | Right.| Total. 
Leasing axle ..| 6300 | 6350 | 12,650 | 6850 | 6850 | 18,700 
Driving axle ..| 6400 6200 | 12,600 6450 | 6450 | 12,900 
Trailing axle ..| 5050 | 5300 | 10,350 | 6550 | 6550 | 13,100 


Grand — | — 35,600 


This distribution is very good. The equality of the load on the 
' right and left wheels is due to the fact that the large cylinde: 
has thinner walls, and that the reversing lever, &c., is on the oppo- 
siteside. On the whole the compound engine weighs only 1100 
kilogs. (1°1 tons) more than the normal engine, and this difference 
might be easily decreased. The working of the compound 
engines is thoroughly satisfactory. Their power is somewhat iv 
excess of the 0 9 engines, i.e. they can haul about 10 pair: 
of wheels more under equal conditions. Fully loaded trains, say 
of 120 to 130 pairs of wheels, can be hauled on gradients of 1 in 
300 with a cut-off of 0°5 to 0°6, and on the level with 0°3 to 
04. With such cut-offs the action of the steam is very regular 
and perfect. With a cut-off of 0°4 or less there is no audible 
beat of the exhaust steam, and the fire burns quite uniformly. 
There is never any escape of sparks from the funnel, so that a 


No. 1. 


Cut-off at 0°8 (smal) 
cylinder after start- 
ing); boiler pressure 
= 12 atm.; mean 
effective pressure ir 
small cylinder, 
per sq. cm.: 
mean effective pres: 
sure in large cylin. 
der, 2 23 kg. per sq 
cm.; pressure ii 
large cylinder re- 
duced to dimension: 
of small cylinder 
4:46 kg. per eq. cm. 


No. 4, 


Cut-off at 0°4; boiler 
pressure = 12 atm.: 
mean effective pres- 
sure in small cylin- 
der, 3°68 kg per sq. 
cm.; mean effective 
— in large cy- 
inder, 2:07 kg. per 
sq. cm.; pressure it 
large cylinder re- 
duced to dimensions 
of small cylinder, 
4°14 kg. per sq. cm, 


| 
Cut-off = 0°3; boiler 
pressure = 11*4atm.; 
mean effective pres- 
sure in small cylin- 
der, 3°08 kg.; mean 
effective pressure in 
large cylinder, 1°55 
kg.; pressurein large 
cylinder reduced to 
dimensions of small 
cylinder, 3°10 kg. 


spark-arrester, which was originally fitted, has been removed ; 
and only a very small quantity of fine ash collects in the smoke- 

The easy going of the engine is much praised by the 
drivers, and is no doubt due to the fact that the pressures on the 
two pistons are better arranged in relation to each other than 


with normal engines. The reversing gear and reduction valve 
ee ee ee, &c., the engine is just as handy 
as any other. 

The comparative economy of fuel was tried by running the 
two compound engines alternately with two normal engines of 
the same set, on two quick and heavy trains, and upon a trip 
which told severely upon the power of the engines. In eight 
weeks an economy of of per cent. was realised, whilst the weight 
of the trains was on the average 6 cent. greater with the 
compound than with the normal engines. Thus it appears that 
the saving in fuel was only one-half what it had been with the 
omnibus engines. The reason of this difference lies in the fact 
that the goods engines when on steep gradients, and therefore 
using most steam, had to go very slowly, and therefore the 


action of the blast pipe at each semi-revolution was very irregu- 


No. 6. 
Cyt NDER. 


Cut-off, 0°2; boiler 
pressure, 12 atm.; 
mean effective pres- 
sure in small cylin- 
der, 1°83 kg.; mean 
effective pressure in 
large cylinder, 1:01 
kg.; pressure in large 
cylinder reduced to 
dimensions of small 
cylinder, 2°02 kg. 


Laroet CYLINDER. 


mean effective pres- 
sure in small cylin- 
der, 6°48 kg.; mean 
effective ure in 
large pel! 3°16 
kg. ; pressure in large 
d to 


engines the cost compared to the y i 
whilst with passenger engines it is in favour of the compound 


In conclusion, this experience has established the fact that 
compound engines are thoroughly satisfactory as far as power is 
concerned, whilst their safety in working is superior to that of 
ordinary engines, 
strain upon it, and friction, with the accompanying danger of 
heating, is diminished. In special cases there is the advantage 
that the full steam pressure can be at once turned on the emall 
cylinder, whilst if there is a breakdown on one side, the other can 
still be used as usual. 

In the discussion Herr Stambke, the president, observed that 
the applicability of the compound system to locomotives was no 
longer in doubt, and that the simplicity of construction in the 
engines described was a distinct advance in the question. 


Indicator Diagrams from Compound Engine No. 545, 


Date. oe | 3 i 
a4 | 35 63 
| 
\ 
| atm, | 
January 23. 8 12 4°59 | 4°23 4°46 
15 | | a6 | 5°28 
8 | | 14 | 2 | 449 | | 4:68 
” % “4 12 2 3°68 2°07 414 
| | | Wea | 8°08 8°10 
| | 2 | 183 | 101 | 2°02 
February 13... *7 | | 11 — | 648 | S16 | 
» *8 | 6 | ave | | | 
» «| 9 | | | ve | 3°29 | 2-70 | 8-40 
» | | | a6 | 2°88 | 1-29 | 2°58 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
On ’Change to-day—Thursday—in Birmingham, and yesterday in 
Wolverhampton, Lenton was more active; but the extent of new 
business done was not very considerable. 

Bloomfield sheets were named as: 20 w.g., £9; 21 w.g. to 
24 w.g., £10 10s.; 25 w.g. to 27 w.g., £12; best sheets, 30s. per 
ton extra; best best ditto, 50s. per ton extra; and best charcoal 
ditto, £10 5s, per ton extra. Summer-hill sheets not larger than 
10ft. by 3ft. by din., £9 10s.; best sheets of the same price, £10 10s. 
M sheets, £8 10s.; best, £9 10s.; best best, £10 10s.; and 


cy:inder r 
dimensions of small 
cylinder, 6:32 kg. 


Cut-off, 06; boiler 
pressure, 11°8 atm ; 
mean effective pres- 
sure in small cyliu- 
der, 5 32 kg.; mean 
effective pressure in 
large cylinder, 2°61 
kg.; pressure in large 
cylinder reduced to 
pressure in small 
cylinder, 5°22 kg. 


; No. 10. 


Smaty 


Cut-off, 0°3.; boiler 
pressure, 11°5 atm.; 
mean effective pres- 
sure in small cylin- 
der, 2°88 kg.; mean 
effective pressure in 
large cylinder, 1°29 
kg. ; pressure in large 
cylinder reduced to 
dimensions in large 
cylinder, 2°58 kg. 


lar. This irregularity causes defects in the combustion, and 
cooling in the gases of the tubes. On the other hand in the 
omnibus trains the speed was much higher, and the cut-off was 
seldom more than 0°4 ; the combustion was then very uniform 
and the working perfect. It follows that the compound system 
will give best results with passenger or express trains, Now such 
engines consume a large part of the power—in express trains often 
one-half—in moving themselves ; and since the better utilisation 
of the steam comes in aid of the compound system, it may be 
expected that the power of a locomotive for the same consump- 
tion of steam will be much greater, in some cases as much as 20 
to 80 per cent. The smaller consumption of steam will also im- 
prove the working of the boiler, and it may be ex that a 
saving of at least 15 to 20 per cent. of fuel be effected. 


es here described was about £75, 


charcoal sheets, £17. Gold’s-hill sheets, singles, 96in. by 36in., 
£9; doubles, 84in. by 36in., £10 10s.; lattens, 72in. by 30in., £12; 
best sheets, £1 per ton extra; and best best ditto, £2 per ton 


extra. 

Woodford brand, 20 w.g., £9; 21 to 24 w.g., £10 10s.; 25 and 

w.g., £12; and 28 w.g., £12 10s; Wocdford best, £13 
£14 10s., £16, and £16 10s, according to gauge ; Woodford 
double best, £14, £15 10s., £17, and £17 10s. by wane t Wood- 
ford treble best, £15, £16 10s., £18, and £18 10s. respectively ; 
Woodford charcoal, £17, £18 10s., £20, and £20 10s. resprc- 
tively. Close annealed Siemens-Martin mild steel sheets were 
£15, £16 10s., £18, and £18 10s. nore to gauge. 

Angles, £8 10s.; best ditto, £9; and double best, £10. Rivet 
iron, £8 10s.; best, £8 15s.; and double best, £10 5s. ‘Tang iron, 
Jin. and jsin., was £7 10s.; best, £8 10s.; and best best, £9 10s. 

lating bars and cable iron were £8 for common, £9 for best, and 
£10 for double best sorts. 

William Barrows and Sons’ angles, rivet iron, and T-iron, 
£9 10s. for ordinary sorts; and best best, £10 10s. Plating bars, 
marked ‘*B.B.H. Crown” were £8; best ditto, £9 10s.; and best 
best charcoal ditto, £16. 

Bars, £7 10s. to £8 2s. 6d. Common qualities move steadily at 

£6 5s, and £6 2s. 6d. 
Poy iron was firm in price to-day. Most makers were quoting 
In new business the pig market is not brisk, consumers still hold- 
ing aloof in the belief that the tendency is towards further weak- 
ness, Average all-mines are quoted 60s. a ton, with best houses 
5s. extra; medium sorts 50s.; and part-mines 45s, Serviceable 
descriptions at 42s, 6d. and 40s. run some of tke established part- 
mine qualities hard. Hematites were not largely offered. The 
prices mostly quoted were 62s. 6d. and 60s. 

The coal market was quiet. Forge qualities were abundant 
from Cannock Chase at 6s. per ton at the pits. 

_ The — for agricultural requisites has this season somewhat 
improved. 

.Galvanised ks sad roofing work keeps many hands in active em- 
permet, but the a engineers comp that the little new 

usiness coming forward is without tone, and that prices are 
unremuneratively low. 

The Midiand Steam Boiler Inspection and Assurance Company 
at its annual meeting on Wed y, in Wolverhampton, reported 
a profit on the year of £567. The pegenes’ of a 4s, per share 
dividend absorbed this, together with a further £47 taken from the 
reserve fund, leaving that fund at £6040, Inthe Southern district 
the boilers assured numbered 1257, and those inspected 809, nares 
a total of 2166. In the Northern district the boilers assu 
numbered 673, and those — 329, making a total of 1002; 
making a grand total of 3068 boilers under the company’s super- 
vision, or 40 fewer than last year. Some little time ago a new com- 
pany for i and i tion, consisting of influential members 
of the iron trade, was projected, but arrangements have been made 
for averting the threatened competition by the projectors taking 
shares in the Midland Company, and being represented on the 
directorate. During an existence of twenty-one years the opcra- 
tions of this company have exercised a very sensible influence in 
preventing explosions in Staffordshire, and the suggestions of its 
engineers have done much to improve the types of construc- 
tion now in vogue in the district. With but one or two 
exceptions, it is the oldest company of the kind in the king- 
dom. The present chief engineer-—-Mr. E. B. Marten—who 
has been connected with the company since its formation, 
showed at the annual meeting in Wolverhampton on Wednesday, 
as examples of the various effects of explosions met with 
practice, a number of models of fractu lates and the like, 
which have been highly spoken of by engineers in London, Middles- 
brough, and other large engineering centres. In his report for the 
year ended June 30th last, Mr. Marten says there was no explosion 
during the year among the 1138 boilers under inspection, but a 
compressed air cylinder ruptured through the firing of gas within 
it. Of the 1930 assured there were seven slight cases of injury 
from shortness of water. 

The South Staffordshire Institute of Iron and Steel Works 
managers on Friday had their annual excursion ; the place chosen 
being Mehers. Tangye’s works at Soho. Amongst the many thin 
inspected were the hydraulic lifting jacks and other hydraa 

, steam and gas engines in motion, the Wilsor gas 


* These diagrams are reproduced on this page, 


inasmuch as the mechanisin has a smaller - 


or 4 per cent., above that of the normal engines, whilst their Ht 
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tow gas furnaces, end the Siemens-Martin regenerative 


In connection with the efforts now being made to organise the 
ironworkers in North Staffordshire, a large meeting of workmen 
was held on Monday at re Since 1878, their wages had, 

kers stated, been regulated by the South Staffordshire Wages 

d, and they were now dissatisfied with its operations. Resolu- 
tions were adopted giving notice of secession from the Board, and 
asking the employers to hold a meeting with a view to the 
formation of a Bonciliation Board for the north of the county. 

The market in North Staffordshire for light rolled iron is quieter 
than of late, and the demand is now more appreciable for heavy 
finished iron. Current demand for raw iron is contracted ; never- 
theless, the output and the sales of ironstone do not diminish. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—In a hand-to-mouth fashion there is a quiet, steady 
business doing in the iron trade of this district, and prices are 
well maintained, but the market continues without animation. 
Consumers generally show a strong disinclination to buy beyond 
their immediate requirements, and as users of pig iron have in 
most cases pretty large deliveries still to come in on account of 
old contracts, the weight of raw material actually required for 
— use is only very small. Finished iron makers generally 

ve their books full of orders, but these are chiefly for early 
delivery, and they are more open to sell forward than for prompt 
specification. : 

The business doing at the Manchester iron market on Tuesday 
was again only smal!. For pig iron there was only a very meagre 
inquiry, and the continued absence of demand would seem to have 
had the effect of bringing sellers of some of the low-class district 
brands into the market at low prices, as iron was reported to have 
been bought at considerably under the current rates. There is, 
however, no perceptible weakening on the part of the better class 
makers, except that the slight attempt at an advance which was 
ae attempted in some cases has been scarcely maintained. 
Lancasbire pig iron makers still hold firmly to 45s. and 45s. 6d., 
less 2 for forge and foundry qualities delivered equal to Man- 
chester, and for good brands of district iron 44s. 10d. to 45s. 10d., 
less 24 for forge and foundry. Lincolnshire is the minimum basis 
of quotations. 

In hematites thereis still only a very small businessdoing, but occa- 
sional sales are made at about 59s., less 24 for good foundry brands 
delivered into this district. 

At the comparatively low prices now ruling for finished iron 
makers are kept fairly busy, and in most cases are indifferent about 
booking orders for quick delivery. The chief demand is for hoops 
and sheets, bars if anything being rather quiet. The minimum 
quoted rates for delivery into the Manchester district remain at 
about £6 2s. 6d. to £6 5s. for bars; £6 10s. to £6.12s, 6d. for hoops; 
and £8 5s. to £8 7s. 6d. for sheets. 

Shipping inquiries are showing more animation as the season 
advances, and I hear of American buyers being over here keeping a 
watch on the market. At present there are several questions 
under the new tariff before the United States Treasury for con- 
sideration, and the decision with regard to these will no doubt 
influence the orders given out here. 

The demand for locomotive and general railway plant, and for 
marine engine work, is keeping some of the leading branches of the 
enginéering trade fully employed, but indications point rather in 
the direction of decreasing activity with a continued quietening 
down in the cotton machine trade. 

Messrs. W. H. Bailey and Co., of Salford, have in hand for 
the Russian Government the construction of one of Professor 
Thurston’s testing machines, for — the torsion and ductility 
of metals which has been ordered for the Russian School of 
Engineering. 

The action of the House of Lords Committee in throwing out 
the Manchester Ship Canal Bill has not deterred the promoters 
from renewed efforts to carry out the project. At a special meet- 
ing of the subscribers to the Parliamentary Fund held on Wednes- 
day, resolutions were unanimously passed empowering the com- 
mittee to procced with the scheme, and it was strongly 
urged that the requisite steps should be at once taken 
to secure the consent of the Mersey Conservators to the 
plans for the improvement of the estuary. We may add that 
the rejection of the Bill has been a t disappointment 
to the commercial classes in the district, but whilst there is no 
doubt a very strong conviction that the construction of the canal, 
if not absolutely“necessary to preserve the cial position of 
Manchester, is at least essential for the interests of the district, the 
financial — which the scheme is likely to receive from the 
investing public is a very doubtful questi The financial aspect 
of the project is in fact its least satisfactory feature, and the state- 
ment presented to the subscribers with regard to the Parliamentary 
fund can scarcely be regarded as one likely to encourage the most 
sanguine expectati of 

essrs, Mather and Platt, of Salford, have put down special 
plant for lighting the whole of the Manchester Theatre Royal, 
where nearly 500 lights are employed each evening. The installa- 
tion is placed in the basement of an adjoining warehouse, and 
consists of boilers, with engines and dynamos in duplicate, one 
section supplying the light each evening, whilst the other is kept 
revolving slowly in readiness for any mishap, or in the event of it 
being found necessary to change from one set to the other, which 
can be readily effected with scarcely any perceptible pulsation 
being caused in the lights. The boilers are of the locomotive 
multitubular type, with a working pressure of 120lb. The engines 
are of the compound tandem class, and have the fly-wheel ends 
raised higher than the cylinder ends, the bed-plate being carried 
on a strong oblique stand for the purpose of keeping the driving 
belts for the dynamos above the floor line. The high-pressure 
cylinders are 12in., and the low-pressure 19in. diameter, with a 
stroke of 16in., and fitted with Mather and Platt’s patent elastic 
metallic piston and steel rods cottered together inside the low- 
pressure cylinder. The valves are of the ordi slide and 
expansion class, the expansion plates of each being adjusted 
separately by hand-wheels, and the cut-off for each cylinder 
is entirely independent. The valves are worked by two excentrics 
with wrought iron slides moving in cast iron brackets. The piston 
crosshead is turned to fit the slide, which is bored. The fly shaft 


‘is of wrought iron, and has the crank disc shrunk on the front 


end and the cox ling on the back end, this coupling being added 
for the purpose of connecting the engines, if ye and running 
them together. The fly-wheel is very massive, and has two cast 
iron rings bolted on the rim, for driving the dynamos direct. The 
engines run at 190 revolutions, or 506ft. of piston per minute, and 
are governed with a quick-speed “‘ Porter” and equilibrium valve, 
The dynamos are of the Edison K, or 250-light class, and are four 
in number, being used alternately in pairs, and are driven, as 
already stated, direct from the fly-wheel by 8in. patent link belts 
running at 3280ft. per minute. e electric current is transmitted 
from the dynamos to the theatre through four cables pleced under 
the floor of the warehouse, and carried under the street in cast iron 
pipes 4in. in diameter. 

uring the past week the anticipation of an advance in the price 
of coal has tended to bring forward an influx of orders, There is, 
however, no great pressure for 7 generally, and there is no 
very great anxiety on the part of buyers to place out orders. As I 
intimated last week most of the coalowners in West Lancashire 
have, with the close of the month, decided to advance their pit 
prices for round coal 6d. to 1s. per ton, and the leading Manchester 
firms have advanced their delivered rates for house coal 10d. per 
ton. This upward movement is, however, based more on the 


ae of a rush of orders during the ensuing month, rather 
than upon present greatly increased demand, as trad ly 
aungeeull the more than fairly active for the time of the 


a, In burgy and slack, which still meet with only a slow sale at 
rates, no alteration is being made. At the pit mouth prices 
now average 10s. for best coals, 8s. for seconds, 6s. to 63. 6d. for 
common, 4s. 6d. to 5s. for burgy, and 3s. 6d. to 4s. for good slack. 
Barrow.—The hematite pig iron trade still maintains its inactivity 
of the previous week, and the position at present is less satis- 
factory than it has been during the dull time of the past few 
months. From all quarters there is a falling off in the demand, 
especiaily on American account. It was from this quarter that the 
largest amount of business was effected ; but it would seem that 
the wants of some consumers in the country can be fully satisfied 
at home. There is a downward tendency in prices, but they are 
not quotably altered. No. 1, 50s.; No. 2, 49s.; and No. 3 forge, 
48s. per ton at makers’ works. The output at the furnaces is fully 
maintained to the same extent as the past few months, and this is 
found to be quite sufficient to meet deliveries and fresh contracts ; 
consequently, stocks which are largely held do not diminish, not- 
withstanding the exportation of metal. Steel makers fairly well 
employed, but orders of any moment are not sa booked to the 
extent desirable. Prices are fairly well maintained, £4 15s. to £5 
being quoted for heavy sections of steel rails. Iron ore quiet, with 
an increasing stock at the mincs. Present rates are from 93; to 
1ls., according to sample. Iron shipbuilders not very well placed 
for orders, but negotiations likely to lead to business are going on. 
Other industries steady. Shipping rather quieter. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


As I anticipated some time ago, a movement has been commenced 
among the miners for securing an advance in wages. The South 
Yorkshire and North Derbyshire Miners’ Association have unani- 


mously passed a resolution to the effect “that the Council is’ 
strongly in favour of asking the owners for a 5 per cent. advance 


upon the present rate of wages, and hereby instructs the secretary 
-—Mr. W. Chappell—to communicate with the officials of the 


Yorkshire Miners’ Association, with a view of asking the owners to | 
convene a meeting at which the proposal may be amicably dis- ' 


cussed.” It was resolved to render vigorous assistance to the 
men in North Staffordshire, who are out on strike against the 
demands of the owners for a reduction of 10 per cent. in their 
wages. 

The coalowners, I have reason to believe, will set their faces 
against any disturbance of the wages question at present. A strong 
feeling prevails that a period of quiet will do more to put the coal 
trade on a sound basis than any other cause. Trade is undoubtedly 
‘* picking up,” if slowly, and any unsettling of the wages arrange- 
ments, it is held by the coalowners, could only have one effect, 
and that the retarding of the gradual revival. Demand issteadily 
overtaking supply, and no artificial measures can hasten that 


The Yorkshire Miners’ Association has just issued a Poe with 
regard. to the trade, the wages, the output, the accidents, and 
deaths in the Yorkshire coalfield. In 1882—the report states—the 
trade of Yorkshire and the United Kingdom has again shown a 
vast increase over that of 1881. In the year 1881 there was a large 
increase over that of 1880—an increase many people thought which 
could not be over-iopped in 1882, but in the latter year the figures 
of 1881 were increased by 288,265 tons. The increase of miners in 
the pits had taken place to the extent of 1017 over 1881. “The 
class of men—adds the report—must have been of an inferior orc er, 
seeing that the output per man does not come up to the general 
average for Yorkshire by about 66 tons per man.” In the United 
se a they had an output of 156,499,977 tons of coal, or an 
average of about 301 tons per man, or 9} tons per man-less than 
the average in 1881. The increased output, say the officials of the 
Yorkshire Miners’ Association, still continues to call sternly to the 
miners to decrease the output, in order to remedy the present 
wrong system of bartering away owners’ profits and men’s wages. 
‘* Restriction or regulation of the output means a great deal to the 
producers and sellers of coal, whenever the scheme is thoroughly 
and universally adopted. Whatever its opponents may say, a 
change will come over the various markets connected with the 
trade. Non-paying—if there are any—collieries will realise 
dividends, and collieries now paying dividends will realise immense 
profits. In consequence of such a state of things wages are bound 
to improve,” and the Yorkshire Miners’ Association are urged to 
never allow the agitation to drop, ‘‘but more than ever and with 
increased zeal stir up the whole country to take action, and so 
hasten good times,” all which means that as the winter approaches 
we shall have the old struggle renewed. 

Prince Swasti Sobhou, brother of the King of Siam, accompanied 
by his attachés and tutor, has visited Sheffield this week, and 
inspected the processes of manufacture at the works of Messrs. 
Thos. Firth and Son, John Brown and Co., Messrs, Joseph Rodgers 
and Sons, and Messrs. James Dixon and Sons, 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade has been quiet and steady during 
the past week. No. 3, G.M.B., is still very scarce, but makers 
have not advanced their prices as it was pew. oa they would do. 
Not much business was done at the market held at Middlesbrough 
on Tuesday. Whatever iron did change hands, was for prompt 
delivery, and on the basis of 39s. per ton for No. 3, G.M.B. e 
principal makers continue to quote 39s. 3d. to 39s. 6d. for that 
grade. No. 4 forge was not so scarce, and could be had at 37s, 9d. 
to £38 per ton net cash; very few sales were, however, made. 
Buyers generally were offering 38s. 9d. for No. 3 for forward 
delivery, but sellers held back in the expectation of doing better 
by waiting. : 

Warrants are in slightly improved demand now that No. 3 is so 
difficult to get from makers, and 39s, per ton f.o.b. is freely given 
by merchants who require iron to make up shipments. 

The stock of Cleveland iron in Messrs. Connal’s store at Middles- 
brough on Monday last was 71,991 tons, or 500 tons less than on 
the previous ree Hoag In their Glasgow store they hold 584,896 
tons. 

The pig iron shipments have improved somewhat during the last 
few days, and on Monday night they amounted to 71,955 tons, as 
compared with 76,245 tons in the corresponding twenty-seven days 
of July, and 78,905 tons during the same period in August, 1882. 

There is no change in the manufactured iron trade. The pres- 
sure for delivery is still maintained, as the shipyards are all work- 
ing full time and making the most of the fine weather. Ship 

lates are £6 5s. ton; les, £5 10s. to £5 12s. 64.; and bars, 
5 17s. 6d., less 24 per cent. discount, and delivered free on trucks 
at makers’ works. 

The North-Eastern Railway Company has let the contract for 
the extensive alterations to be made at the Middlesbrough Docks, 
and operations have already been commenced. About £10,000 will 
be expended on the new work. 

The half-yearly meeting of the shareholders of the Scarborough 
and Whi Railway nee we held at Scarborough on Satur- 
day last. e report stated that about one-half of the permanent 
way was now laid, and the engineers and contractors see no reason 
why the line should not be opened for traffic by June next. The 
Esk Viaduct, one of the most important works on the line, is in 
course of construction and in a fair way towards satisfactory com- 

letion. 
. A Council meeting of the Cleveland Miners’ Association was 
held on the 27th inst. at Saltburn, to discuss the desirability of 
having a new sliding scale to take the place of the present one 
which terminates at the end of the year. It was unanimously 
resolved that no future sliding scale be agreed upon unless it can be 
made to regulate the wages of members of the Association only. It 
appears that a great number of the men cease to pay their contri- 


butions to the Association so soon as the wages are fixed for a defi- 
nite period, and this has given rise to great dissatisfaction. 

Mr. F, W. Stoker, formerly general manager to Messrs, Johnson 
and Reay, iron manufacturers, Stockton, and more recently 
manager of the rolling mills department of Messrs. Palmer's 
Shipbuilding Works, Jarrow-on-Tyne, has just been promoted to 
the position of assistant general manager at the last-mentioned 
works. 

The devastation at Boosbeck, in Cleveland, owing to sub- 
sidence of the surface through mining operations, still continues, 
a ceo that the land and minerals both belonged to Mr. 

topher Jackson, of Saltburn. He sold the surface to various 
persons for building purposes, and the minerals to Messrs. Steven- 
son, Jacques, and Co., of Middlesbrough. He did not insist u 
the latter firm leaving pillars in order to sup the surface. - 
sequently, after mining to the end of their limit, they came back, 
taking out the pillars. Presently, as might be expected, the sur- 
face fellin. The damage is estimated at £10,000, and the value of 
the pillars removed at £200. It will be for the law courts.to 
decide who must bear the loss. 

The North of England iron manufacturers will have to consider 
next month whether or not they will give notice to terminate the 
present restrictive ment, whereby only ten shifts per week 
are worked, at the end of the present year. It has now lasted for 
nearly six months. It was entered into by the wish of a majority 
of the employers, and of the whole of the operative ead 
in the hope it would lead to higher prices of finished iron ani 
higher wages. That hope has been entirely disappointed, although 


|| it is impossible to say how much worse things might have been but 
|| for its existence. At any rate, the employers have found the 


arrangement irksome, and of doubtful benefit, and in all proba- 
month o tober ironworkers’ wages wi ain regulated 
Dale’s sliding scale, the first effect of which will probably be to 
make a reduction of from 5 to 74 per cent. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is no improvement in the condition of the Glasgow 
warrant market, which has been lifeless during the entire week, 
with prices showing hardly any change. But while the speculative 
department is thus inactive, a large business is being done both for 
home consumption and shipment, and the stocks have consequently 
not in so much as in the past few weeks. The exports of 
pigs for last week are particularly gratifying, amounting to 
upwards of 17,000 tons, as against 13,000 in the corresponding 
week of last year. An additional furnace has been put in opera- 
tion at the Calder Ironworks, there being now 115 taal , com- 
pes with 109 in the last week of August, 1882. The demand 

rom the United States is still rather unsatisfactory, but large 
shipments are taking place to Canada, Italy, and Germany. This 
week the values of iron show little change. 

Business was done in the warrant market on Friday morning at 
46s. 114d. cash, and 47s. 14d. one month; the afternoon quotations 
being 46s,'11}d. and 46s, 11d. cash, and 47s. 14d. one month. On 
Monday the market was steady at 46s, lld., 46s. 10}d., and 
46s. 114d. cash, and 47s. 14d. to 47s. 1d. one month ; these being 
the figures both forenoon and afternoon, and there was scarcely any 
change on Tuesday. Business was done on Wednesday at 
46s. 10}d. to 47s. O4d. To-day—Thursday—t ti were 
ee at 47s. 1d, to 46s. 11d. cash and 47s, 3d. to 47s. 2d. one 
month. 

The quotations of makers’ iron are as follows :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 56s. 6d. ; No. 3, 52s. 6d. ; Colt- 
ness, 60s, and 52s. 9d. ; Langloan, 59s, 6d. and 52s, 9d, ; Summer- 
lee, 57s. 6d. and 5ls. 6d.; Chapelhall, 57s. and 54s.; Oalder 
57s. 6d. and 50s. 3d. ; Carnbroe, 553. and 49s. ; Clyde, 50s, 6d. and 
48s, 6d.; Monkland, 48s. 3d. and 46s.; Quarter, 47s. 6d. and 
45s. 6d.; Govan, at Broomielaw, 48s. 3d. and 46s.; Shotts, at 
Leith, 593, 6d. and 553,; Carron, at Grangemouth, 48s, 6d. 
selected, 54s. 6d.) and 47s. ; Kinneil, at Bo’ness, 49s. and 
47s. 6d.; Glengarnock, at Ardrossan, 55s, and 47s. 6d.; Eglinton, 
48s. 6d. and 45s. 6d.; Dalmellington, 49s, 3d. and 48s, 3d. 

The manufactured iron trade maintains its former ate there 
being a considerable pressure put upon some makers for the delivery 
of goods, but prices exhibit little or no alteration. 

In the coal trade an active demand is experienced, although the 
shipping orders at some of the ports are not quite so heavy for future 
delivery as was anticipated. ‘To the Continent and Canada, how- 
ever, good cargoes have been dispatched within the past week or 
two. These observations apply chiefly to the Glasgow district. 
The stocks of coal at the Fife Collieries are smaller than for a good 
many years back, and the trade is good, while the inquiries seem 
to indicate that it will become better in the course of September. 

The miners do not show so much enthusiasm in their participa- 
tion in their movement for advanced wages as might be expected. 
In some places the men act at the open-air meetings as if their 
stoppage of work for the day—they now try to observe each 
Thureda as an idle day—were mercly for holiday purposes. 
fact is the colliers have been nasty good steady wages for a con- 
siderable time past, and they are besides destitute of leaders in 
whom they can place confidence. The advance sought for in both 
the east and west is 6d. a day, and the employers will not hesitate 
to pay it, so soon as the price of rises so far as to warrant the 
concession being made without loss to the trade, F 

Mr. Connel, secretary to the Mineowners’ Association of Fife 
and Clackmannan, has addressed a letter to,Mr. Weir, the miners’ 
secretary for the two counties, in which he says :—‘‘I have had a 
meeting of coalowners at which I submitted your letter, in which 
you state that the men are of opinion that the greatly improved 
prices and continued good trade sufficiently warrant their asking 
an increase of wages, and I am instructed to reply that the men 
must have been misinformed, as the prices realised will not afford 
a further advance of wages at present, but the coalowners are in 
hopes that prices will shortly improve, and on the earliest oppor- 
tunity that they can they will-only be too glad to increase the 
wages.” Ata public meeting of the men since held, Mr. Weir has 
asserted that trade never was so brisk, and shipping prices had. 
increased 1s. 6d. per ton. Notwithstanding the refusal contained 
in the above letter, he advised the men to send deputations to the 
employers on the question, and this was agreed to. ; 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I COMMENTED last week on the decline in steamship speculations. 
Singularly enough this week has been a disastrous one to Cardiff 
steamers, three or four having been wrecked, and amongst these 
the City of Durham, a vessel that has been the subject of more. 
discussion than any other of late years, though, having got into 
new hands, it was expected that her subsequent history would be 
a gratifying one to shareholders. . Angel, Cardiff, received 
notice on Monday of the total loss of this vessel on Saint’s Head, 
Ushant. The same day Mr. John Cory heard of the loss of the 
Rydal, Mr. Fowley of the loss of the Edith, and on Tuesday 
Messrs. Cory were advised of the loss of the Rapid off Brest. 
These disasters may now improve steam shipping investment. 

New coal finds have been a feature of lai The four-feet and 
six-feet have been struck near Cefn Pennar by Messrs. Beith. 
On the Plymouth estate a large area of four-feet has been 
found, and be worked Mr. Bailey for 
the Plymouth Com 3 ap ‘a struck upon a missing 
seam > Pleasant Vi at which will prove a valuable addition. 


The Ph th original four-feet—that which originated the 
deme o! the Merthyr four-feet—contains about 95 per cent. of 
carbon, and is one of the most valuable of the varieties. , 
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Dowlais has entered upon a contract with the 
Coppée Company for the construction of the 
i coal-washing machine in the kingdom. 

It will take seven tons of coal every five minutes, 
and m easily a thousand tons per diem. 
The abandonment of tin-plate at Dowlais, now 
virtually decided upon, will give room for exten- 


sion of mills, &c., and aid in the development of 

arthfa ing on well, sprin 
may be said give the date of peantieal 
operations, 


The iron and steel trades are slow; little is 
doing, and prices are not remunerative. The only 
branch of the iron trade that shows any move- 
ment of note is that connected with the tin-plate 
trade, which shows distinct improvement and an 
upward scale of prices. The lowest quotation for 
ordinary coke tin-plate is now 16s. 

Swansea is doing a large American business in 
tes at present, and its other business is active. 
coal it despatched 34,000 tons last week, and 

nearly 9000 tons patent fuel. Cardiff and 
Newport are similarly busy in coal, and the 
highest averages of exports are kept up with 
igour. Prices too are firm even for seconds, 
which realise 11s. f.o.b. 
The action of the Marquis of Bute in continu- 
worked concessions, irrespective of the receiver 
being or not a Barry man, speaks well for the 
gre and capacity by which he is advised. 
tely two of the largest firms have had special 
tips allowed to them. Some of my contempo- 
raries point to Ogmore as the next base of opera- 
tions for the my?’ promoters, but this is doubt- 
ful, as also an idea just floated that a branch of 
rail will be attempted from Peterstown on the 
Great Western Railway to Barry. There is a 
strong impression amongst the profession that 
if a Bill came in again next session the 
reamble would be ‘‘ not proven.” Every month 
enceforth will see less reason for its promotion. 

The estimated cost of the Barry Bill promotion 
was 5 guineas per minute for the whole period, 
forty-t' days, the Bill was in committee. 

Amongst the new companies started are the 
Cambrian Copper Company, Talybout, Cardigan- 
shire, a company likely to promote railway 
—— in one of the backwoods of Wales, 
and Pontnewydd Tin-plate Company, which is to 
— the business so well carried on by Conway 
and Co. 


The Bristol Channel Express Steamship Com- 
y is going to take up a trade that has been 
ong neglected, and will put a fleet of steamers on 
service between Bristol, Cardiff, Weston-super- 
Mare, and other towns, on the shores of the 
channel. The first of the fleet, the Lady 
Margaret so-called after the daughter of the 
rat ee of Bute, was launched this week at 
ow. 
Several of the ‘‘Gales” of the Forest of Dean 
fell in this week to the Crown, royalties not 
having been paid up. 


M. E. Peyrusson recently read a paper before 
the Academie des Sciéncés upon the danger of 
contagion from the use of cracked stone ware. 
He says the germs of cholera, bpm fever, 
and similar diseases may be preserved even in the 
~— fissures on the g surface of crockery 
and faience ware. 

THE SuipPine TRADE.—Messrs, H, E. Moss and 
Co., of Liverpool and London, in their half- 
Fascd circular just issued, take a somewhat un- 

vourable view of the future of shipbuilding. 
They say that since February a large business in 
steamers has been done, and many of those build- 
ing on speculation have changed hands at a fair 
margin of profit to the contractors, but that in 
June a reaction took place so ry nad that for 
a time shipowners and builders feared a panic 
might set in, with results that would prove fatal 

many cases. Matters have, however, now 
smoothed down somewhat, and though the anxiety 
to realise is rather too eogely shown by some 
holders, there is a decidedly better feeling, and 
there are better hopes of getting through the 
crisis with less calamity than was at first ex- 
pected. Several causes have contributed to- 
wards this unquiet feeling, notably the low 
freights which have now been ruling for several 
months ; and, secondly, the very # poy feeling 
that the market was overbuilt. e low freights 
unfortunately still exist, but as regards the new 
poe oy it is silently absorbed—it is almost 
difficult to say by whom, but the fact exists—and 
it seems that very few steamers have been forced 
on the market and sold below contract price. 
Fortunately the foreigner is still as of heretofore 
a large buyer, and in addition to numerous pur- 
chases of ready boats, has placed orders with 
Clyde and other builders for many others. 
Though with few exceptions, yards are full 
for several months to come, there is an in- 
creasing anxiety among builders to book orders 
with the usual result, viz., that prices are easier 
for the buyer and worse for the producer. Mr. 
Moss holds, however, that there is no chance of 
any serious reduction in the cost of building for 
a lng time to come. Materials are, as a rule. 
as low as they can be produced or imported, and 
labour is so gm pe A and the men are so 
unreasonable, that it will prove a very unstable 
factor when any calculations of future cost have 
to be made. [Iron sailing vessels are much 
sought after, and several orders for vessels of 
1500 to 2000 tons register have been placed at 
£13 to £13 10s. The French Bounty seriously 
handicaps the British builder ; for ere on 
a pxeone built in France, of about 4200 tons, 
the premium paid by the Government to the 
shipowner would exceed by upwards of £5000 
per annum the premium he would receive for 
a similar vessel if built in England; but, 
however, in spite of all this, orders are still given 
for long Cours vessels; and for coasting steamers 
—Cabotage—which do not participate in the 
mium, we have a practical monopoly. Messrs. 
oss repeat what they have already said, that 
steel is not making ioe lorena they e ted it 
would make, and this will continue until improve- 
ments in the manufacture reduce the cost to a 
nearer approximate of iron, 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications 
have caused much unnecessary trouble and annoyance, 
to themselves and. to the Patent-office officials, 
giving the number of the page of Tuk ENGINEER at 
ich the Specifteati 4 


Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
anding the numbers of the Specification. 


Applications for Letters Patent. 
mame an 288 
printed in unicating party are 


21st August, 1888, 

4034. Preventine Guiass-waRe from H. 
Walley, Manchester. 

4085, Boats, H. F. Coombs, Canada. 

4036. Ferritisers, H. J. Allison.—(The Scribner Pro- 
cess Co. (Incorporated), New York, U.8.) 

4037. Exvscrric Batrerirs, R H. Vourtenay, London. 

of Bairertes, R. H, Courtenay, 

ndon. 
4089, Hanp-crip for Birizes, 8. Bex- 


field, London, 
4940. Sotiprryine Liquip Acrips, &c,, EB. A. Brydges. 
—(A. Marix, Paris.) 
4041, Harvey.—(R. W. Thomp- 
son, Bast Rockport, U. 
4042. Fornaces, J. West, Manchester. 
8, ExpLosive Compounps. J. C. de Castro, London. 
Packina, 8. Pitt.—(W. H. Perrine, New 
ork, U. 
4045. Jomina Leap, &c., Prpzs, H. J. Hampson, Man- 


4045. Gas Morors, D. Clerk, Glasgow. 

4047. TuresHina Macutnes, E. Foden, Sandbach. 

4048. Tramways, J. Hayes.—(7. Sanders, Spuistraat, 
Amsterdam, 

4049. Sarety Appiiances for Evevators, A. W. L. 
Reddie.—(R. A. Chesebrough, New York, U.S.) 

4050, Avarrs, &c., H. J. Haddan.—(#. 2. Fuller and 
B. C. Bramhall, Washington, U.8.) 

4051. Tessrra, J. P. Rickman and A, Wood, London. 

4052. Marine Nicut SionaLs, H. J. Allison.—(R. J. 
Baker and J. P. Roberts, Providence, U.8) 
4058. Fermentation in L'qur Fs 
Thompson.—( 4. G. Pommer and P. Hanover.) 
4054. Universal Joints, W. G. Edmonds.—(R. Hd- 
monds, Norfolk, U.8.) 

4055. Propursion of H. Imray.—(B. Oppiko- 
fer, Blumenegg, Switzerland. 

4056. Instrument for Mrasurinc Distances, J. T. 


Whish, Southsea. 

4057. Compounp Merat, H. H. Lake.—{J. B. Jones, 
Brooklyn, U.S) 

4058. Sroppers for Borries, H. H. Lake.—(F. B. 
Thatcher and J. W. Johnson, Connecticut, U.8.) 

4059. Gatvanic Barrerres, G. C. V. Holmes and 8, H. 
Emmens, London. 

4060. Traction ENGINE Brakes, W. Wilkinson, Wigan. 

4061. ComMmerRcra, Propucts resulting from the 
Operation of Gatvanic Batreries, G. 0. V. Holmes 
and . Emmens, London. 

4062. Rotary Pomps, 8. George, London. 


22nd August, 1888, 
4063. Lactrc Hook, H. H. Lake.—(#, H. Train, Con- 
necticut, U.8. 


4064. Sprina Poncues, G. Sykes, Ashton-under-Lyne. 

4065. Merat Bars, N. Arthur, Leith. 

4066. Surrt Srups, C. Cooper, Birmingham. 

4067. Sprittine Grain, H, Simon.—(H. Seck, Dresden.) 

4068. Conveyina GRANULAR W. B. Dell, 
London, 

4069. Bicyvorzs, A. C. Henderson.—(W. Banerle, Augs- 
burg, Germany.) 

4070. Lawn Trwnnis, &c , Bats, W. Chalmers, London. 

4071. Gatvanic Batteries, O. C. D. Ross, London, 

4072. Szcurrna Fur on to HARDENED or PaRTIALLY- 
FELTED Bopies of Woon, C. Vero and J. Everitt, 
Atherstone. 

4073, Paper Boxes, T. Bishop, Birmingham. 


tzki, 


Savery Lamps, 8. Pitt.—(H. Pieper, 


28rd August, 1883. 

4079. Cutorme, W. Weldon, Burstow. 

4080. Gas Moror Enotnes, 8. Griffin, Bath. 

4081. Fert Carpers, W. Mitchell, Waterfoot. 

4082. Vaives for Taps of Casks, &c., H. Forman, Derby. 

4083. Maxine Extracts of Orcnat, B. J. B. Mills.— 
(J. Peter, &t. Etienne.) 

4034. Sucar, &c, G. B. Es Jamaica.) 

4085. Currina Rack Texts, &c., J. H. Stone, 
Birmingham. 

4086. Low-water Sarety Apparatus, J. W. Kenyon, 
Manchester. 

4087. Stipe Vatves, J. Thom, Barrow-in-Furness, 

4088, Srzam Generators, &c , H. C. Bull, Liverpool. 

4089. Honsenozs, E. Hewett.—(C. Zincke, Hamburg.) 

4090. VeLociprpgs, H. ke.—(J. Larroque, Paris.) 

4091. Horsesnors, J. J. O. Wilms and J. H. G. 
Schaper, 

4092. VeLocirepEs, J. Orme, London. 


24th August, 1888, 
4098, Surrace Conpensers, 8. G. Browne, London. 
4094. Watts for Fences, &c., W. Thompson, Wexford. 
4095. Sunxen R. W. Doherty, Liver- 


pool. 

4096. VarnisH, E. T, Hughes.—(J. Wojacrek, Vienna.) 

4097. BintiarpD Reorsters, T. W. Harding, Leeds. 

4098. Banps, &c., W. White, 

4099. Raitway Cuarrs, J. Revell, Dukinfield. 

4100. Stzam Traction oTIve CranEs, T. Ave- 
ling, Rochester, and W. D. and 8. Priestman, Kings- 
ton-upon-Hull. 

4101. Taraspina Macuinzs, J. Thomas, jun., Wren- 


4102. Apranarus for Measurine, &c., Cioru, J. 


Farmer, Salford. 
4103. ‘‘ Catcnes ” for Sxrps, &c., J. Prisk, Redruth, 
4104. Hanatne Exectric Lamps, T. T. Smith, London. 
Harvestine Macuinery, J. Hornsby and J. 


mnocent, Grantham. 

4106. Packine Case, J. Pearson and W. F. Orriss, 
London. 

, Birmingham. 


4107. Susstrrore for Sronaes, 8. Gam 
Liquip Furst, J. 


4108. Furnaces for the CompustTion 
H. Selwyn, London. 
4109. SuppLyme Disinrecrants to Urinats, J. C. Kent, 
on 
4110. ELecrro-rzLecRapuic System, A. Guattari, Pad- 
dington. 


25th August, 1883. 
Srrainino of Lawn Tennis Bats, W. 
‘ole, on, 

4112. Carts, &., T. Briggs, Darwen. 

4118. Formina a Grounp in the Mesures of Ner 
Farnics, C. J, Cox, Nottingham, 

4114, Castine Boxzs, A. Sauvés, London. 

4115. Sewina Macnines, A. J. Hertu, Paris. 

4116, Butera, W. Bayliss & C. Brown, Birmingham. 

4117. Wasuina Piates, H. Fletcher and F, J. Clarke, 
London, 

4118. Baake, H, Pilkington, 

4119, Fries, J. Heap, Ashton-under-Lyne. 

4120, Automatic Sionaxs, L. Piskorski, 

4121. Brusnes, J. 


4122. Dvzmoe, &c,, Fisrous Marsriats, L. Glover, 
Wakefield. ; 


‘ak: 
4123. Crusmine Coat, &c., C. Sheppard, Bridgend. 


27th August, 1883. 
4124. Tricyoizs, O, Pollak, London. 
4125. Maxine Taunxs, O. Jacobi, Dresden. 
4126. Beatixna Eoas, H. J. Newport. 
4127. Mera Larus, G, M. Edwards, London. 
4128, AttriciaL J. J. Wedgwood, London. 
4129. Warprose Sarsty Locks, A, F. Martens, Ham- 


burg. 

4130. Bream Generators, W. A. G. Schoaheyder, 
Shepherd's Bush. 

4131. Inonino Macuines, C, A. Allison.—(@. W. Cot- 
tingham, Louisville, U.8.) 

4132. Stop Watoues, A. Huguenin, Chaux-de-Fonds, 
Switzerland. 

4133. Box for Hotpina Sramps, 8. Edwards, London. 

4134. SortIne Grain, &c., T. Stevens, Kingston-on- 
Thames, 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
4008. Gas, &c,, Encinzs, E. K. Dutton, Manchester.— 
A communication from J. Spiel, Berlin —18¢h 

August, 1883, 

4020. Printine Macuines, W. Brooks, London.—A 
communication from D. F pson, New York, 
U.8.—20th August, 1883. 

4036. Fertitisers, H J. Allison, London.—A commu- 
nication frum the Scribner Process beoryy rf (Incor- 
porated), New York, U.S.—2ls¢ August, 1883. 

4044. Fiprovus Packine, 8. Pitt, Sutton.—A communi- 
cation from W. errine, New York, U.S.—2lst 
August, 1883. 

4058. Stoppers for Bortius, H. H. Lake, London.—A 
communication from F. B. Thatcher and J. W. 

m, New Britain, Connecticut, U.8.—2lst 
August, iss3. 


Patents on which tho Stamp Duty of LEO 
has been pai 


8480. Hypravtic Horstinc Apparatus, A, B, Brown, 
Edivburgh.—27th August, 1880. 

8409. BrEECH-LOADING Cannon, P. Jensen, London.— 
23rd August, 180. 

8410. Mixina Doven, J. Liddell, Glasgow.—23rd 


August, 1880, 

8479, Ratsine, &c., Liquips, G. McCallum and R. T. 
Harris, Glasgow.—27th August, 1880. 

8450 Gymnastic Apparatus, W. R. Lake, London.— 
26th August, 1880. 

$494. Etxorric Lamps, St. G. L. Fox, London.—28th 
August, 1880, 

8550. PREPARING, &c., Liquips, F. A. Bonnefin, Lon- 
don.—Ist September, 1880. 

8578. PRopELLED by Manvuat Power, W. J. 

, London.—8rd September, 1830. 

8341. Coupirnos for Rartway Cargiaces, C. Bowen, 
London —17th August, 1880. 

Cups, E, Ludlow, Birmingham.—30th August, 


0. 

8531. &c., H. Brittain, Birmingham,— 31st 
August, 1880. 

8449. Vesszts for Liquips, E. Edwards, London.—25th 
August, 1880. 

8457. Spikes for Rat.way Porposes, W. Clark, Lor.don, 
—26th August, 1880. 

8476. Sprke-screw, R. C. Perry, Manchester.—27th 
August, 


ts on which the Etamp Duty of £1 
has been pad 


$307. Puniryixc Foun Waters, H. Staples, London. 
—23rd August, 1876. 

$312, VENTILATING CowL, T. Lloyd, Winchester.—23rd 
August, 1876. 

$290. ArTiriciaL ‘LeaTHeR, J. Harrington, Ryde.— 
22nd August, 1876. 

$322. Supine Srup, -C. F, Elliott and J. Bayley, 
Liverpool.— 24th August, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for filing opposition, 14th September, 1883.) 

1973. CanTripgss for Ga.uery, &c., Pracricg, J. H. 
Dunn, London.—18th April, 1883. 

1997. Doors, &c., for Furnaces, J. Shepherd, Man- 
chester.—19th April, 1883. 
2002. Apparatus, W. Miller, 

Glasgow. —20th April, 18&3. 

2003. Preventina the Corrosion, &c., of the MeraL 
of Woopren Suips, J. B. Hannay, Glas- 
gow.—90th April, 1883. 

2008. Reoisterixnc the Nomper of Games of Lawn 
Tennis, E J.C. Baird, Ripple House, near Deal,— 
20th April, 1883. 

2011. CaTaLocuine, &c., CATALOGUE Stips, E. Magnus- 
son, 20th 1883, 

G. G. Tandy, Clapham.—20th 

2027. DispLayina Goops, W. P. Thompson, Liverpool. 
—Cem. from V. lers.—2lst April, 1883. 

2037. for VEssELs, A. ge, London.—21st 


204 the Verocitiss of Arr CurRENTS, J. 
Thompson, Bolton-le-Moors.—2lst April, 1883. 
2043. Rirtzp Tuses, H. Pieper, Belgium.—2lst April, 


1883. 

2045. Gun Carriages, W. R. Lake, London.—A com- 
munication from H. Gruson.—23rd April, 1883. 

2054. Cireanine Boots, J. Hargrave, Burley, Leeds.— 
23rd April, 1883. 

2055. MeTaLLic Oxipes or Baszs, H. A. Bonneville, 
Paris.—A communication from L. C. E. Faucheux. 
23rd April, 1883. 

2057. Evecrric Lamps, &c., W. Hochhausen, New 
York.—23rd April, 1883. 

2058. Macnero, &c , Macuines, W. Hochhausen, New 
York,—{8rd April, 1883. 

2066. Parntisa Macuines, H. M. Nicholls, London.— 
24th April, 1883. 

2071. Raitway Tiss, A. J. Boult, London.—A commu- 
nication from E. B. April, 1883. 

2072. AsH Buckets, R. D. Jones, Liverpool.—24th 


April, 1883. 
2100. Heaters for Borters, C. D. Yates, London.— 


25th » 1883. 

2108. Borries and Sroppers, A. J. T. Wild, London.— 
25th April, 1883. 

CoLourina Martrers, F. Wirth, 


2116. Brock CaLenpars, G. F. Redfern, London.—A 
communication from J. Patrick.—26th April, 1883. 
2127. Stream Borer Fives, E. G. Colton, don.— A 

communication from L. Hussey and G. W. Donald- 


son.— April, 1883. 
2162. Lirtine or Hoistino, T. Thomas, Cardiff.—28th 
2185. INCANDESCENT Lamps, W. Crookes, London. —30th 


pril, 1883, 

2237. Rep Dyve-sturrs, 8. Pitt, Sutton.—A communica- 
tion from V. C. Fabricken.—2nd May, 1883, 

2380. Propuctne Moria &c., Hancrnas, 8. 
C. Overtov, London.—7th May, 1883. 

2820. Sopmarine Torpevo Boat, J. Davies, near Farn- 
borough.—A communication from P. B. Walker and 
H. Riggs.--8th May, 1885. 

Sronr, B. Hess, Bayreuth, Germany. 
ay, 5 

2372. Same F. 8. Manton, Providence, 

May, 1888. 
3636. Lire Boat, A. M. Clark, London.—A communi- 


. Compounns for Makino Errervescent Liqvips, 
W. R. Lake, London.—A communication from G. 
Stollwerck.—15th June, 1883, 


8255. Exnaustinoe, &c., Fivips, W. B. Wright, Brom- - 


ley-by-Bow.—30th June, 1883, 

. Perspective Drawina Apparatus, H. J. 
Haddan, London.—A communication from W. Sweet- 
worden.—8rd July, 1883. 

$440. CoatixG MetaL with Tin, &c., T. James, 
ocktne Furnace Bars, J. Ham; 
borough, Leicester.—18th July, 1883, 
3549. WasHina Macuings, J. Heselwood, Leeds —19th 


July, 1883. 

$729. Daiturse, &c., Rocks, A. Shedlock, New York. 
—8lst July, 1883. 

J. and T, Webb, Coventry.—81st July, 

8858. Fasteners for Gioves, &c., E. K. Dutton, Man- 
chester.—A communication from C. A. Pfenning.— 
8th August, 1883. 

8877. Atconotic Liquors, W. E. Gedge, 
London.—A communication from A. C. Tichenor,— 
9th August, 1883. 

4002. Gas, &c , Exornus, E. K. Dutton, Manchester.— 
Com. from J. Spiel.—18th August, 1883. 

4036. Fertitisers, H. ‘on, London.—A commu- 
nication from the Scribner Process Company, Incor- 
porated.— 21st August, 1883, 


(Last day for fling opposition, 18th September, 1888.) 

1849. Provect:tes, L. A Groth, London.—A commu- 
nication from Dr. H. Bischoff and M. Z. d. A. Mieg. 
—12th April, 1883. 

1943, AtBums, R. Mozer, Berlin.—17th April, 1883. 

1980. Gearixa for Reautatirne the Sprzzp of Ma- 
carnery, W. O. Aves and G. Moss, London.—1l9¢th 
April, 1883. 

198i. Tings, W. O. Aves and G. Moss, London.—19th 
April, 1883. 

2059. Rive Spinnine and Dovsiine Frames, J. Young 
and E. Furniss, Mellor.—24th April, 1888. 

2064. Preventina Excessive Heat in Dywamo-£LEc- 
Macaines, H. Roberts, Pittsburgh.—24th April, 

2076. Assistixc Persows Learyine to Since, G. N. 
Corozzi, London.—24th April, 1883. 

2086. ComBustion of Furi, T. Whitehead, B: 
ham, and F. B. Chadwick, Cardiff.—24th April, 1 

2097. Covpiinaes, T. Wood, Manchester.— 
25th April, 1883. 

2098. ‘‘Trminc-in” Wakps, J. P. Binns, Halifax.—25th 
April, 1883. 

2099. Fiusnine Warer-ciosets, &c., J. and I. Haigh, 
West Bromwich.=25th April, 1883. 

2115. InsvLators, J. 8. Lewis, Birkenhead.—26th 
April, 1883, 

2117. Switch Apparatus, J, Imray, London.—A com- 
munication from T. A. Connolly.—26th April, 1883. 
2123. Lupricatine O11, N. C. de Kroeber, Russia,— 

26th April, 1883. 
2124. bag and Reapisc Macurines, W. M. Cran- 
mdon.— 
Walter A. Wood Reaping and Mowing Machine 


1883, 

. . J. Stevens and J. 8. Smith, 
London.—27th April, 1883. 

2151. Looms for Weavina, J, Langton and J. Gregson, 
Preston.—281th April, 1883. 

2160. Suroican Iyuxections, O. Imray, London.—A 
communication from A. R. Larger.—28:4 April, 1888. 

9168. H. Johnson, jun., West Bromwich,— 
28th April, 1883. 

2216. Hoxn and Bons Strips, H. A. Lyman, London, 
—Com. from W. A. Nettleton.—lst May, 1883, 

2230. CLeanine Topacco Pirss, H. Emery, Bursleom.— 
—2nd May, 1883. 

2232. Spinsino, B. A. Dobson and W. H. Singleton, 
Lots for Parkin and J. Reynolds, 

2886. Locks for Doors, H, 
London.—8th May, 1883. 

2352. ARTIFICIAL Stone and Cement, E. 8, 
London, and J, 8. Aspinwall, Nantlle Vale. 


May, 1883. 

2376. Preventixa the Corrosion of WaTeR Pirzs, J. 
B, Hannay, G w.—10th May, 1883. 

1406, T. R. Crampton, London.—llth May, 


Pans, J. Morton, London.—12th May, 


2442. for Szconpary Batrerizs, W. Hoch- 
hausen, New York.—15th May, 1883. 

2670. DyNamo-ELEcTRIC Macuines, W. Hochhausen, 
New York.—29th May, 1883. 

2737. AvapTixc Raitway to Luves of Dirrs- 
RENT GavuaeEs, W. R. e, London.—A communica- 
tion from J. W. H. Hullett.—1s¢ June, 18838. 

2968. Spanners, J. C. Bauer, London.—14th June, 1883. 

$121. SADDLE-B4R, J. Passmore and E. C, Cole, Exeter. 
—23rd June, 1853. 

8123. EvecrricaL Apparatus, W. Hochhausen, New 
York.--23rd June, 18383. 

$125. Spapes and Sxovets, J. Sidaway, Halesowen.— 
23rd June, 1888. 

$199. Preparinc Compounns for Santrany Purposss, 
H, E. Overbeck, Liv: 1.—27th June, 1888. 


$218. TasLe Tavoxs for Wrianinc, T. McEntegart, 
Liverpool.—28th June, 1883. 

$288. Busx and other Fastreninos, H. A. Lon- 
don.—A communication from W. A. Ni —3rd 


July, 1883. 

3292. MARINe® DANGER SienaLs, Major D. Porter, Bos- 
ton.—38rd July, 1883. 

$428. Steam Borters, J. Burlinson, Sunderland.—12th 


uly, 1883. 

$430. Detacninc Gear for Suips’ Boats, R. Hudson, 
Blyth.—12th June, 1883. 

8565. PLates or R. Cunningham, Kings- 
ton Hill.—20th July, 1883. 

3616. or RePeatino Frre-arms, H. H. Lake, 

don,—A communication from the Spencer Arms 
Company, Incorporated.— 23rd July, 1883. 

8653, Cream, W. Horner, Cuddington.—-25th July, 1883. 

8704. Freep for and Puririzre, R. 8. 
Blackburn —28th July, 1883. | 

8706. Steam STEERING AppaRaTus, J. Downton and 
E. Wimshurst, London. —28/h July, 1883. 

8794. Printep Destons to Porrery, J, 
Miller, Glasgow.—3rd August, 1883. 

3931. Mereas, H. H, Lake, London.—Com, from 
F. G. Hesse.—14th August, 1883. 

3958. Facititatina the Traxsport of Casn, &c., in 
Snops, W. R. Lake, don.—A communication 
from G. R. Elliott.— 15th August, 1883. 

$966. Borrow Fastener, W. R Lake, London.—Com, 
from E. Kempshall.—15th August, 1883, 

4044. Frsrous Packie, 8. Pitt, Sutton.—A communi- 
cation from W. H. Perrine —2lst August, 1888. 

4058, Storprers for Botries, H. H. Lake, London.—A 
communication from F. B. Thatcher and J. W. John- 
son.—2lst August, 1883. 


Patents Sealed, 

List of Letters Patent which passed the Great Seal on the 

ceataas 22nd and 24th August, 1888.) 

$809. Cuemicats, J. W. Kynaston, Liverpool,—12th 
August, 1833. 

1082, Scrapine, &c., Suips’ Bortoms, G. W. Mallet, 
West Greonwich.—26th February, 1883. 

1083. Tosee, P. M. Parsons, Black- 
heath. —26th 1883, 

1044. Tox and Terne Prates, W. A. Johns, London,— 
27th 1883. 

1070, Emery, Grass, &c , R. J. and A. Edwards, Lon- 
don.—27th February, 1883. 

1082. Steam and other Borers, T. Robottom, Nun- 
eaton.—28th February, 1883. 

1083. Seranatixa Seep, &c , P. van Gelder, Sowerby 
Bridge.—28th February, 1883. 

1086. Exvevorszs, E. Sturge, London. —28th February, 
1883. 


1092. Decoctioxs from Tea, &., BE. G. 
Brewer, London.—28th February, 1883. 

1096. Hyprates of ALKALIFS and ALKALINE EARTH, 
F. Claus, London.—28th February, 1888, bid 


It is the intention at Cyfarthfa to have a W 
+ lengthy series of coke ovens erected, and the site i 
{ is to be immediately in the rear of Ynysfach fur- : 
} naces, but the kind of oven has not been decided aikeakek | 
4 
iving the proper number of the Specification. The | 
| 
{ 
| 
i 
i 
i 
i 
i 
| 
if 
i 
4074. Pomps, A. J. Boult.—(P. G. Jacomy, Tarbes. il 
4075. Looms, A. M. Clark. -(F. Charcot, New Jersey.) i 
4076. AppLyIna CoLours to Surraces, A. M. Clark.— 
(A, Abbott and W. C. Garrison, Newark, 
4077. Paper-MakiInG Apparatus, A. M. Clark.—(M. 
Sembri| jurich. 
HI 
{ 
i 
}} 
| 
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1097. Prezs for O. Ber, Russian 


—28th 
1117. ALcouot, W. R. Lake, London.—Ist March, 1883. 
1126. oo J. Beech, Wolverhampton. — 2nd 


March, 188: 

1158. Inpricator, G. H. T. Hawley, Bromley.— 
5th March, 1883. 

1160. Apparatus for Frour Mi 11s, C. 
Pieper, Berlin. —5th March, 1883 

1224. Tavss for Ruprurs, &c., E. M. Bourjeaurd, 
London.—7th March, 1883. 

1888. Tagatine &c., J. R. Dry, London.—lith 
March, 1883. 

1414. Apparatus for &c, 

. R. Dry, London—16th March, 1883. 

1612. CLeantne &c.. the Journwats of Car-axces, W. 
G. Mitchell, New York.—80th March, 1883 

1625. Muumuiso the Errecrs of Cottisions at Sza, 
W. N. Smith and R. R. Swann, London.—3ist 
March, 1883. 

1697. AtcowoL, J. H. Loder, Leiden, Holland.—4th 


2612. Caeckine the Numprr of Games, &c, PLavep 
at Carns, G. F. Howard, London.—25th May, 1888. 
2963. Cowstauctine Fescine, A. Whitgrove, 

Worcester.—14th June, 1883. 
3191. Brick-makinc Macainss, P. Effertz, London.— 
27th June, 1£83. 


(List of Letters Patent which passed the Great Seal on the 
28a August, 1883.) 

1101. Motive-powsr to T. W. 

3. ELectric GENERATORS, D. Bowman, Leyton- 
stone, and J. E. L. and W. J. K. Clark, London.—Ist 
March, 1883. 

1116. Gas Escuves, R. Steel and H. W. Whitehead, 

don.—ist March, 1883. 

1133. Givine ALaRns or SicNazs, A. M. Gibson, Raven- 
stonedale.—2nd March, 1883. 

1139. InpicatTine, &c., the Frow of Evecrric Cur- 
rents, P. R. Allen, London. —2nd March, 1883. 

1140. Saapinc, &c, Meras, P. R. Allen, London.— 
2nd March, 1883. 

1153. Arracuinc Door Kwops to their Spuvpuzs, A. 
Varah, Sheffield.—3rd March, 1883. 

1182. Evecrric Arc Lamps, J. E. L. Clark and W. J. 
K. Clark, London, and R. D. Bowman, Leytonstone. 
—5th March, 1883. 

1183. Joints of PeramBcLator and Hooper, 
J. Collett, Olton.—5:h March, 1883. 

1205. Baewixc, W. Lawrence, London.—6th March, 

8 


1883. 

1211. Tarcers for Rirte Practice, F. Clarke, Canter- 
bury.—6th March, 1883 

1222. Impartinc Heat to Water and other Fcivips, J. 
J N tle-on: e.—Tth March, 1883. 

1325. Hypravuuic Lirrs, W. H. Johnson, London.— 
13th March, 1883. 

1398. Loopep Faxrrics, H. H. Lake, London.—l5th 
March, 1883. 

1417. Apparatus for Raiway Cars, R. 
Hi. Brandon, Paria —17:h March, 1883. 

1504. Gases, J. McEwen, Manchester.— 


22nd ch, 1883. 
&c., A. J. Boult, London.—12th April, 


1935. Macutnss, A. G. Brookes, London. 
—17th April, 1883. 

1937. CantrirocaL Macurnes, A. G. Brookes, London. 
—lith April, 1883. 

2491 Expansion Vatve Gear, W. E Rich, London.— 
18th May, 1883. 

2514. Maxine Street by the Bessemer Process, A. 
Davy, Sheffield.—19:h May, 1883. 

2573. Porovs or Sponcy Pcates. F. T. Williams and 
J. C. Howell, Llanelly.—23rd May, 1883. 

2630. Construction of SiLos, J. W. Butler, Black- 
heath.—26th May, 1883. 

2841. Sarzry SappLe Bars, Sir T. Dancer, Malmes- 
bury.—7th June, 1883. 

£925. Owsratninc Morive-rower, A. W. L. Reddic, 
Lon*on —12th June, 1888. 

Separatinc ne from PaRaToiri- 
vise, Dr. J. Weiler, Fhrenfeld, near Cologne.—22nd 
June, 1883. 


List of 8 ications published during the 
week ending Augusi 25th, 1883. 

5624, 8d.; 5863, 6d.; 5598, 2d.; 5921, 2d.; 6008, 6d; 
GOw, 2d; €040, 6d; 4044, 2d.; 6054, 6d; 6059, 2d.; 
6062, 2d.; 6066, 4d.; 6076, 2d.; 6078, 6d.; 6093, 6d.; 
6094, 24.; 6697, 2d; GL1L, 2d.; 6132, 2d ; 6133, 2d.; 
6137, 2s 8d.; 6138, 2d ; 6129, 2d.; 6144, 6d; 6148, 2d; 
6150, 2d.; 6151, 2d; 6 52 2d.; 6155, 4d; 6162, 2d.; 
6163, 6d.; 6170, 1s. 4d ; 6172, 6d ; 6177. 2d ; 6178, 2d.; 
6179, 2d.; 6:83, 6d.; 6184, £d.; 6187, 2d.; 6188, 1s. 2d.; 
6190, 2d.; 6191, 2d.; 6192, 6d; 6193, 6d.; 6:94, 6d.; 
6198, on 6199, 6d.; ; ; 


6204, 6d.; 6205, 6d 62U6, 6d.: 6208, 4d.: 6209, 2d.: 
6210, 6d.; 6212, Gd.; 6213, 6d; 6214, 6d.; 6218, 4d.; 
62°9, 6220, 2d.; 6221, 24: 6222, 6d: 6223, 6d.: 


6224, 6d.; 6225, 4d.; 6227, 2d.; 6280, 2d.; 6231, 8d.; 


252, 6d.; 6233, 4d.; 6236, 6d.; 6235, 2d.; 6236, 4d 
6337, 64.; 6238. 1, 8, 10d; 
4, 6d.; 6, 6d.; 7, 10d.; 8, 6d.; 9, 


3 41, 2d.; 42, 2d; 48, 4d.; 46, 6d; 47, 2d; 
48, 6d.; 49, 4d.; 50, 6d.; 51, 6d.; 52, 2d.; 53, 4d; 
54, 4d.; 55, 6d; 57, 6d.; 58, 2d.; 59, 6d. . 
62, 6d.; 63, 4d; 64, 6d; 65, 10d.; 67, 6d.; 68, 6d; 
75, 6d.; 78, Gd.; £0, 4d.; 81, 4d; 84, 6d; 85, 4d.- 
#2, 6d.; 97, 2d.; 101, 4d.; 193, 24.; 105, 6d ; 106, 6d.; 
109, 6d ; 116, 6d.; 149, 6d.; £05, 4d.; 223, 6d.; 232, 4d ; 
340, 6d.; 685, 4d.; 716, 4d.; 836, 4d.; 1580, 4d.; 1910, 6d.; 
1963, 6d.; 2050, 4d; 2143, 6d.; 2205, 6d.; 2241, 4d.; 


*.* Specifications will be forwarded by from the 

Patent-office on receipt of the amount of price and 

e. Sums exceeding 1s. must be remitted by 

2 r. er or 8 

Pefont-ofhon buildings Oh jesty’ 
Lendon, 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves esely for Tue ENGINEER at ihe 
Office of Her Majesty's Commissioners of Paicnts. 


5552. Batrertes, L. Hartmann, Middietor 
ae —22nd November, 1882.—(Not proceeded with. 


This relates to a zinc and silver battery, with a 
solution of caustic potash or soda as the exciting liquid. 
5530. Manvracture or Carpons, CANDLES, 

TRODES, &c., W. Cunliff:, Hornsey.- 23rd November, 

This relates to im 

relates proverrents in machinery or a: 
ratus for the manufacture of carbons for chested light. 
ing and other purposes. 

5586. Uspercrounp Coxpucrors For Cur- 
RENTS FOR Licutine, R. J. Gilcher, Notting-hill.— 
23rd November; 1882.— (Not poceeded with) 2d. 

According to this invention the conductors are made 
entirely of iron, and the prutecting tube for the con- 
ductor does duty as the return. 

5584. Ececrric Bett, W. R. Lake, London.—28rd 
November, 1882.—(4 communication from C. F. de 
Redon, Paris) 6d. 

The object of this invention is to simplify the 
arrangement of the parts of electric bells. Accord: 


of a very flexible , which surrounds the electro- 
et. This g carries at one part the armature, 
hammer ; it alsoserves as the inter- 


5504. Dynamo-ELEcrRIC 


communication from B. Abdank-Abakanowicz and 
C. Roosevelt, Paris) 6d. 

This relates to the employment of particular forms 
of magnets in dynamos. The inventors find that the 
most economic magnetic field is obtained by inter- 
rupting a circular electro-magnet core at one point for 
so that the two poles remain opposite 
each other. For winding purposes they use 
flat section, made of laminated copper bands. 


5624. Osrarninc anp AppLyinc Evastic Force For 
Motive Power, nig Haddon, Forest Hill.— 


5681. Dynamo-gLecrric Macuines, C. A. McEvoy and 
J. Mathieson, Adelphi.—27th November, 1882. 6d. 

The inventors construct their revolving armature 
ring of a central boss of gun-metal with radiating 
spokes which are U-sha at their outer ends. A 
ribbon of soft iron is wound into a ring around the 
outer ends of the spokes, being laid tween the 
two prongs of their forked ends. On to the ring so 
formed are then wound coils of insulated wire, one by 
the side of the other round the ring. The magnet 
poles are formed so as not only to come opposite the 
outer circumference of the ring, but also to come oppo- 
site to the two sides of the ring. 

5669 Apparatus FOR MeasuRING OR INDICATING 
Ececrric Currents, J. Blyth, Glasgow.—29th 
November, 1882. 6d. 

measuring instrument ists of a m 
the coils of which form part of the circuit and an iron 
core, the core being attached to one end of a helical 
metal spring which has its other end adjustably fixed. 

When a current passes through the solenoid coil it 

tends to pull the core into the solenoid, and when the 

spring is adjusted so that its tension balances the 
pulling force the amount of extension required for that 

——= is a measure or indication of the current. The 

nstrument is fitted with appliances for adjusting the 

spring and with a scale on which to read the indica 
tions obtained, such scale being marked with amyéres 
to directly show the current. 

5693. TELEGRAPHING INTO AND FROM Rai way TRAINS 
tn Motion, W. L. Hunt, Westminster.—30th Novem- 
ber, 1882.—(A communication from R. M. Hunter, 
Philadelphia, U.S 

This relates to various modes of and apparatus for 
telegraphing into and from a railway train running at 
any speed. According to one method the inventor 
utilises the rails as aconductor, by providing them at 
intervals with aut tic haui which is adapted 
to break the circuit through the rails, and cause it to 
traverse a wire up into the car, the latter being pro- 
vided with suitable transmitting and receiving tele- 
graphic apparatus. 

5711. Conpucrors ror Evecrric Currevts, W. 
L7ke, London.— 30th November, 1882.—(A communi- 
cation from F. K. Fitch, New York.) 4d. 

The inventor makes a cowpound wire of phosphor 


bronze and copper, the latter forming the principal | 


conductor. 
5868. Warcn or Crock, J. Pallweder, Aust:ia.—Sth 
D cember, 1882 6d 

The ordinary dial and hands are abolished, and in 
their place a plain dial is used, with openings through 
which the figures indicating the hours and minutes 
are exhibited in their — order, such figures being 
painted on discs actuated by suitable mechanism to 
cause them to revolve at the required speeds. 

5898. Mosicat Ixstrumests, F. W. Wolf’, London.— 
9th December, 1€82.—( Not proceeded with.) 2d. 

This relates to improvements in accordians, so as to 
increase the number and character of the tones, and 
to enable the performer to vary the same at will. 
5921. Comrounp Esoines, VALVES THERE- 

ror, H. Dansey and 0. inson; London. —12th 
December, 1882.—( Not with. 

The object is to construct slide valves of compound 
engines so that the exhaust steam from the high-pres- 
sure cylinder may pass directly to the low-pressure 
cylinder, and it consists in making the slide valve 
triangular, one face working on the valve face of the 
high-pressure cylinder and the other on that of the 
low-pressure cylinder. 
6CO8. Process axp APPARATUS FOR OBTAINING 

F. Lorenz, Germany.—16th December, 1882. 


64. 

The object is to obtain ammonia from the hot gases 
of bone and other furnaces, and it consists in mixing 
the gases with aqueous gases or steam generated by 
the heat of the gases themselves. e hot gases are 
still further reduced in temperature in a regenerator 
of suitable construction, where they meet and heat 
cold gases coming from the water tower and passing to 
the acid water. The hot gases pass from the regenera- 
tor to a condenser, which may be a surface condenser, 
from which the ammonia fluid is drawn off, whilst the 
remaining gases are carried to the lower part of the 
water tower, and passing upwards are further deprived 
of ammonia. To recover any remaining ammonia the 
gases are reheated in the regenerator, and then treated 
in the acid tower. 

6026. Prosectices ror Rirces, H. Simon, Manchester. 
—18th December, 1882.—(A communication The 
Schwazerische Industrie Gesellschaft, Switzerland )— 
(Not proceeded with.) 2d. 

This relates to the use, in combination with rifles of 
very small bore and quick pitch, of Bs se mag of con- 
siderable length relatively to their diameter, and con- 
sisting of a lead core enclesed in an cuter casing of 
copper. 

6040. Wacons, F. C. Bull, Brcoklyn, U.S.—18th De- 
cember, 1882. 6d. 

This relates to wagons for goods traffic on railways, 
and which by a slight chanze can be run on ordinary 
roads, thus avoiding unloading. Exch wheel is 
mounted on a separate axle and can turn indepen- 
dently, each pair being mounted on a turntable 
pivotted and provided with anti-friction bearings, 
whereby the wagon can turn ina small space. The 
axles are hollow and contain a lubricant which 
through openings to the bearings by centrifugal action. 
The inside end of the two axles of each pair of wheels 
works in a lay sleeve soas tokeep the axles rigid. On 
the railway the turntables are kept from t' g by a 
pin rome | through the head the draw-hook. A 
ring of metal is placed over the tire of each wheel so 


as to increase the diameter to that of the flange, and 
is secured by a key and collar on the end of the axle, 
whereby the sagen is rendered suitable for travelling 
on ordinary Ss. 

6044. Spmwina Fisres, FB. Tweedale, Accrington.— 

18th Decembe~, 1882.—({ Void.) 2d. 

to ring spinning machinery in which 
centrifugal action causes the yarn to “ balloon” or 
rotate in the outline of a cone or ellipse, and in which 
ballooning wires are used to prevent it encountering 
the yarn on the two adjoining spindles. These wires 
are conn on the opposite sides of the frame, the 
wires being attached to bell-crank levers carried on 
studs, and one arm connected bya link with a central 
shaft, there — a like bell-crank and connection 
with the shaft and each side, and a hand lever enables 
both wires to be moved in and out of working position 
simultaneously. The attachment and wires are also 
connected with the wef or traverse motion, so as to 
be automatically lowered when the 


ing on has 
attained the desired extent. 
6054. Sappte-par, J. Pearse, Cheltcnham.—19th 
December, 1882. 6d. 


The object is to release the stirrup strap when a 
rider is thrown, and it consists in providing the saddle 
bar with an upper arm acting asa spring and a lower 
horizontal bar ey | the stirrup strap, the two arms 
being united at their forward ends by a vertical cross 
piece cast solidly with the arms, The other extremity 
of the spring arm es a link with an eye to receive 
the lower bar, over a projection on which it passes 
and locks it in position until subjected to lateral strain. 
The bar is suspended at its forward end to a plate 
secured to the saddle by means of a curved link Fuint 
rivetted to the plate and passing through an eye in the 
bar near the forward end of the spring arm. 

6059. D:stituation or Coat, B. Drew, Bayswater.— 
19th December, 1882 —( Not proceeded with y 2d. 

The object is to obtain the various products of coal 
at a single distillation, and it consists in passing the 
mixed vapours from coal through a series of condensers, 
each maintained at a temperature lower than its pre- 
decessor, and in each case adapted e cond ti 
of the required product, and at the same time con- 
siderably reducing the p within the series of 
condensers by the application of a suitable exhauster. 


6062. Fountain Pens, W. H. Davis, Bl bury. 


condenser or to the vapour space of the next in 

a series. 

6112. Sarzry Boat, B. Edwards, London.—2lst Decem- 
ber, 1882.—(4 communication from A, Le B, Dulier, 


wer part con a si e boiler to 
actuate paddle-w! , while the upper part receives 
passengers. 
6113. Armour J. H. Johnson, London.—2lst 
December, 1882.—(4 communication from Marrel 


Brothers, France) 6d. 
This consists in armour plates with steel surfaces of 
different degrees of hardness and tenacity on ——— 
sides, obtained by casting different qualities of steel 
on © iden of a division plate aryenged inaide 
m 


6114. Pooromerric Apparatus, S. H. Emmens, Soho- 
square, and — Munro, West Croydon.—22nd Decem- 


orifice, is reflected } na the prism | a sliding 
isplays its 
spectrum upon a reflecting screen, in front of which is 


The instrument is encl 
suitable means be 
of the slidings in relation to the im. 
modification in a small portable form is more applicable 
for use in regard to electric light; and consists of a 
prism or wedge of neutrally tinted glass, which by a 
screw can be made to inte a greater or less thick-° 
ness of glass in the path of the beam of light. In a 
third modification the measurement is effected by 
means of a shadow cast on the wedges of any con- 
venient object, such as a wire stretched across the 
objective. 
6115. anp Uncouriina Car- 


19th December, 1882.—( Not proceeded with.) 2d. 
is relates, First, to means for admitting air to 
fountain pens and for preventing escape of ink from 
the air holes; and Secondly, to a more simple arrange- 
ment of the needle and point of the “stylus” pen. 
6066. WarTerPRooF AND VERMIN-PROOF TEXTILE AND 
OTHER Fasrics OR Mareriats, &c., W. R. Lake, 
London. —19th er, 1882.—(A communication 
from D. M. Lamb, New York.)—(Not proceeded with.) 


This consists in combining the material to be ren- 
dered wate f and vermin- f with a solution 
consisting of india-rubber or other hydrocarbon gum 
dissolved in a suitable light hydrocarbon solvent, and 
treated with the gas generated from common salts and 
sulphuric acid, after which it is purified, and then 
applied to the fabiic or material. 

6076. Treatment OF Sitver Orgs, L, A. 
Groth, London.—20th er, 1832.—(.A communi- 
cation from the Campbell Mining and Reducing 
Company, New York.)- (Not proceeded with.) 2d. 

This consists in subjecting ores containing gold and 
silver in a pulverised state first to the roasting process 
of a desulphuri-ing furnace, and afterwards to the 
action of a bath of molten lead, not for the purpose of 
amalgamating the metals, but for the purpose of 
mixing the pulverised ores with the lead, iu order to 
prepare them for more rapid and successful smelting 
in a smelting furnace. 

6078 Wixpow Burp, L. A. Groth, London.—20th 
December, 18°2.—{ A communicction from H. Olausen, 
Norwoy) 64. 

This relates to window blinds of paper or linen, and 
consists in forming them to fold in plaits when drawn 
up by cords threated through eyes, so as to pass alter- 
natively on opposite sides of the plaits. 

6098. Loows ror Weavino, J. Laird, jun., Forfar, 
N.B.—2\ist December, 1882. 6d. 

This relates to looms for weaving bags, sacks, or 
other articles in which the cloth at iutervals has to be 
woven into single cloth to form the bottoms, and it 
consists in rendering such looms automatic. A spur 
pinion on the end of the shaft carrying the ‘ 
beam” gears with a pinion on an adjustable stud in a 
lever attached to the gable of the loom, the second 
p'nion having an adjustable finger shaped so as to 
come in contact with a stud acted upon by a spring, 
and projecting from a ratchet disc carried loosely upon 
the ‘pace beam” shaft. At the back of the disc is a 
cim formed in segments capable of being changed to 
vary the extent of surface. Upon the second motion 
shaft, or wiper sbaft, or other suitable shaft of the 
loom, an excentric is fitted which drives a pawl 
engaging with the ratchet teeth at the instant that 
the pinion on the finger comes in contact with the 
stud, whereby the ratchet disc is slightly moved round, 
so that the pawl continues for a time to catch into the 
ratchet teeth and rotate the disc. The adjustable cam 
at the back of the disc during this time is in contact 
with a roller carried by a lever, and which, be’ 
raised, presses its other end upon a drag lever an 
increases the tension of the warp, while the lever also 
through a draw rod pul!'s down the horizontal board of 
the dobbie thine into position for forming the 
bottom of the bag. Other improvements are described. 
6094. Tricycues, &c., 8. Lee and M. 

Stodart, London. —2\st December, 1882.—(Not pro- 
ceeded with.) 2d. 

The object is to enable the width of “ double-driving 
front-stering” tricycles driven by balance gear to be 
reduced, and it consists in the method of dividing the 
driving shaft and removing one wheel. 

6097. ror Foot Coverixes, G. H. Jones and 
C. Hemsley, Kettering.—2ist December, 1882.—(Not 
proceeded with.) 2d. 

The waist of the sole is formed with a number of 
holes in the centre so as to allow air to enter and 
ventilate the boot. 

6109. Overs Heatep sy Gas, WW. A. Crommelin, J. 
Lees, H. Spain, and W. H. Thompson, London,—2\1st 
December, 1882. 6d. 

The object is to construct bakers’ and other ovens 
in such a manner that no smoke shall be given out. 
Bunsen burners are arranged, so that the fumes from 
the gas enter flues surrounding the internal walls of 
the oven. These flues pass under the bottom, at the 
sides, over the roof, and finally descend to the foot of 
the chimney. 

6110. Cusnions AND CUSHIONING MATERIALS FOR 
PernMaNENT WAY, MORE ESPECIALLY FOR USE 
BETWEEN THE CHAIRS AND SLEEPERS, OR Ral 
FLANGE AND SLEEPERS, W. P. Thompson, Liverpool. 
—2lst Dec:mber, 1882.—(A communication from J. 
L. B. du Pont, Paris) 4d. 

This consists essentially in the use of a number of 
sheets of tarred felt and cork and 
between the seating surface of the sleeper and the rail 
or chair of the permanent way. 

6111. Evaporatinc on CoNceNTRATING SACCHARINE, 
SALINE, OR OTHER So.vutions, W. P. Thompson, 
Liverpool.—2ist December, 1882.—(4 communication 
from A. Gilain, Paris.)—(Not proceeded with.) 2d. 

This consists in employing for the evaporation and 
concentration of saccharine or other solutions, of 
vacuum seoaees in single, double, or multiple effect, 
in which instead of steam being admitted to the pan 
(or into the first pan, if there be a series), the pan is 
subjected to the action of furnace gases, the pan be! 
— in that of the course of gases com! 

tween the last flue of one or more generators and 


—22n 

The object is to enable carriages to couple tegether 
automatically, and to be uncoupled without having to 
get between them; and it consists in forming the 
coupling of two hooks with inclined faces, which on 
coming in contact force the hooks back until their 
noses pass each other, and are caused to engage by a 
spring acting upon the hook. The hooks are 
engaged by means of levers or other means actuated 
from the side of the vehicle. 


6116. Apparatus, J. Imray, London.—22nd 
December, 1882 —(A communication from J. C. Lake, 
New Jersey.) 6d. 

The object is to automatically lock the steerin 
tiller, so as to prevent the rudder from being mov 
by the water, and yet leave it free to be moved by the 
steersman, who, by the locking apparatus, is protected 
from the shocks resulting from the impact of waves 
against the rudder. The rudder head is enclosed in a 
case fixed to the deck, and has on it a circular toothed 
segment rack, with which gears a pinion on a hori- 
zontal shaft, turned by the hand steering wheel. The 
shaft turns in bearings in an arm, fixed with a little 
play on the casing, and under it is a block pivotted to 
the interior of the casing, and having a groove, through 
which passes a toothed segment, and on each side of it 
wedge pieces pressed by a spring, so as to hold the 
rack with strong friction. The wedge pieces are so 
arranged in combination with cheeks, which bear 
against the arm of the tiller shaft, that when the rack, 
owing to wave action on the rudder, tends to move in 
either direction, the wedges become tightened, but 
when the tiller wheel is turned the initial movement 
— to slacken the wedges, leaving the tiller rack 

ree. 

6117. Currixe Pearts, &c., J. Imray, London,—22nd 
December, 1882—(A communication from EB. R. 
Road, Paris.) 4d. 

Instead of using toothed saws a thin disc without 
teeth is caused to revolve rapidly, or a thin blade 
without teeth is caused to reciprocate rapidly and cut 
the pearl, which is pressed against its edge by a holder 
of special form. 

6118. Recrpracies on Vessets or SECONDARY Bat- 
TERIES, G. Binswanger, London.—22nd 9 
1882.—(Not proceeded with.) 2d. 

This relates to the formation of these receptacles of 
metal, rendered proof against the action of acid and 
electrolysis by the application of a coating of enamel, 
to which a protective bituminous or other solution is 
also applied. 

6119. Dish Covers, A. G. Hewitt, Shefield.—22nd 

cember, 1882.—(Not proceeded with.) 2d. 

This consists in forming such covers with double 
walls, between which hot water is introduced, so as to 
enable the covers to retain heat better. 

6121. Warer-cLozeTs AND Sewers AND TRAPS FOR 
THE 8aME, W. R. Lake, .—22nd December, 
1882.—(A communication from C. F, Pike, Philadel- 
phia, and E. Z. Collings, New Jersey, U.S.) 1s. 

The object is to seal water-closet and other traps by 
means of a continuously running stream of water 
which is maintained in a fresh condition for absorbing 
sewer gas and preventing the generation of fun 

wth; and also to provide a disinfectant running 
fluid seal for such fixtures, and to mears for cl 

and disinfecting the traps of water-closets, sewers, an 

the like. 

6122. Gas Fires AND MEANS FOR ENSURING THE 
Proper CaRRYING OFF OF THE PRopvcts oF ComBs- 
tion, W. 7. Sugg, Westminster.—22nd December, 
1822. 8d. 

In the back of an ordinary grate a slab of steatite 
dust and fire-clay is set at an angle of 45 deg., and the 
grate above the slab is filled to any desired height with 
steatite dust and asbestos formed into irregular Jumps. 
In front of the grate is a piece of pipe fitted with 
a number of Bunsen burners, each provided with a 
cock and arranged at the same angle as the back slab, 
so that the gas flame plays upon the latter at an acute 
apngle. The gas pipe can be swung round to clean the 
burners. The service pipe is connected with a gas box, 
on top of which is adjusted a regulator. To prevent 
down draughts in chimneys of gas fires they are closed 
by a plate in which a tube is inserted large enough to 
carry off the product bustion, but smaller than 
the chimney down into which it projects, so that hot 
air collects in the space between it and the chimney 
and prevents cold air entering the top end of the tube. 


6128. Forpine Cor Carriaces, 7. Trotman, Camden 
Town.—22nd Decemb: 6d, 


- er, 1882. 

The object is to construct a folding double perambu- 
lator, so that it may be converted into a cot at pleasure 
for outdoor or indoor use, for which pu the who'e 
of the body can be removed from the wheel frame and 
attached to suitable rockers. 

6124. Cotour Boxes, 7. Foxall, Buston-square.—2ind 
December, 1882. 6d. 

The boxes have a series of compartments to receive 
the colour tubes, preferably formed by a corrugated 
metal plate mounted on a platform a distance from the 
bottom, and forming a raised rack. 

612'7. Ratway Foo Sianau Apparatus, J. Coleman 
ind J. nd December, 1882. 6d. 


wire or by a separate wire. The are 
yom on the other in a cylinder placed below the 
raised by 


chimney, so as to recover the waste heat ping 
from the boilers, The traverse the tubular sys- 
tem of the apparatus, and the vapours are fed to a 


ruptor of the current. 

Trance. proceeded With. za. 
The boat is spherical and made preferably of sheet } 
; and it is divided | a horizontal the 
The compressing cylinder of the __ engine 
F contains two pistons, one having a long and the other 
4 oer ee a short travel, the rod of one passing through that of 
} the other, and being operated by a cam on the crank This relates to photometrical apparatus depending 
f shaft. The space between the pistons receives the for its action upon the employment of light absorbing 
; charge through the slide valve, situated above and media, and according to one modification it embraces 
3 between the compression and working cylinders, a prismatic analyser of the light, which is also a 
i placed side by side on a bedplate. The motion of the hotometer. _A ray of light. admitted through a small 
: two pistons in relation to each other compresses the 
charge, which passes through a valve in the rear 
4 piston, the further motion of which completes the 
i compression, and the charge then passes by the slide @ slip of glass graduated wit ne lines measure 
= valve to the space between the two pistons in the the parts of the spectrum, and also to gauge its 
: working cylinder. The latter pistons move in opposite intensity by noticing the vanishing points of the lines. 
a directions, and are at the time in close proximity. 
i | The charge is exploded, and the pistons travelling in 
7 opposite directions actuate their respective cranks on 
" the crank shaft. The space between the pistons is 
} then open to the exhaust, while a fresh charge has 
: entered the space on the outer face of one or both 
i pistons, and is there exploded, thus giving an explo- 
4 sion for each half revolution. A pump driven by the 
; crank shaft supplies air to coils of pipe placed in a 
; vessel containing gasoline, and perforated so as to 
diffuse the air over the surface thereof, whereby it is 
j impregn ted with the gasoline, and is then conveyed 
to the compression cylinder. A separate pump effects 
5} the exhaust. 
2d. 
22nd March, 1883. 
152% Arracuiso Saanks to Buttons, J. H. Johnson.— 
Odes 1%, 1D, 205 10, 18-5 18, Od-; 
: 22, 6d.; 25, 4d; 26, 6d.; 27, 2d; 30, 2d.; 32, 2d.; 
33, 4d.; 84, 6d.; 35, 4d.; 26, 2d; 37, 6d.; 38, 6d; 
This relates to apparatus for placing | on 
the rails. and can be either worked by the semaphore 
Above the reservoir is a stop plate, with a space 
: to the inventor's design the movable armature, the between sufficient for one signal to be pushed — 
opposing spring, and the rod which carries the hammer edgewise. A horizontal lever arm is actuated throug 
e united and constitute one piece, having the form suitable means by the wire, and when brought over 


THE ENGINEER _ 


Ave. 31, 1883. 


the cylinder receives a which it then carries for- 
ward until it rests upon rail, 


circulation. 
‘ht box, the two 
by curv: 


pipes passing 
the fire. Iron lead from the stove to the place to 
be heated. 

6128. FasTENERS FOR GLOVES, Volimer, 


A metallic plate hus a hook at 2S re 


through the glove, and over which an eyelet 
other 


6130. Gas Eng . M. Clark, London.—22nd 
December, 1882. communication from V. J. 
Laurent, Paris.) 18. 2d. 


being The gases then enter a hot cylin- 
der by a valve, which remains 0 during a sontion 
of the stroke, and come in con with a platinum 
wire rendered ee an electric current, and 


concentric circles, so as to be distributed over the 
whole area of the cylinder. The used gases then 


d the back stroke to the 
their Shoot, The cylinder in w 


operated by hydraulic pressure. A 
employed "Instead of provid: 
des, and the levers are extended and work a pump, 
e er, 
to operate the distributing valves’ wi 
above the hot cylinder. latter is placed in the 
same line above the cold cylinder. 
6181. AnD Giass AND FicTILE 
Wake In ImITaTION OF ENAMELLED METAL ary 


The article of glass is covered wit a la of 


t passed, y the not enamelled will 
receive a metallic deposit of copper, zinc, or silver 
without loosening the enarnel. 
6182. Mecuanicat Retort ror Destructive 

Highgate. December, pro 
yle, 0 


tents of and blades gradually guide the 

sastextel frum Que Slips $0 the of he 

6188. Perroratina on Parintinc Desians THROUGH 
OR UPON Paper, &c., F. Squire, Hackney.—22nd 
December, 1882.—(Not proceeded with.) 2d. 

This relates cular’ apparatus for 
designs upon the edges of wings, toecaps, an er 
parts at beoks and shoes, and it consists of a circular 
are secu: e —_ being form: m for 
the introduction of the Soather Punches slide over 
the dies, and when — by a lever or treadle 
stamp or perforate the design through the leather. 
6184. Preservation oF ANIMAL AND VEGETABLE 

el J. Townsend, Glasgow.—23rd December, 


ti d of boracic 
acid and potash; a second of boracic acid, carbonate 
ide of um; and a third of 


an ys an 
out. In the middle a grid is fixed to keep the materia! 
in each part separate, while there is a free passage for 
liquid, The vessel is mounted on tubular bapegey se] 
and caused to revolve, One trunnion serves to admi 
cleansing fluid, which is driven in by steam entering 
by an injector nozzle, while the spent liquor is dis- 
charged through the other trunnion, 
6186. Mortive-powrr Enotes, &c., J. A. B. Bennett, 
King’s Heath, Worcester, and B. P. Walker, Bir- 
gham.—23rd, December, 1882. 6d. 
This relates to engines worked by the explosion of a 


pm ten being also applicable to hot-air engin 
ani 


tion with the 


containing the liquid hydrocarbon. An air pump 
‘esses and forces air 


avapour. The charge circulates round the cylind 

pum) e apparatus can be worked 

by hand to start the engine, 

6187. Macurvery ror PRINTING on BoTH Sipes or 
4 Movine Wes, CuTTine THE Wes LENGTHS 
oR SHEETS, AND COLLECTING, FoLpINa. Countine, 
AND DeLivertne sucH SHEETS as 4 Pro- 
puot, W. Conquest, London. —23rd 1882. 
—(A communication Messrs. R. Hoe and Co., 


2s. 8d. 
This relates, First, to the and 
carryin f 
sufficient diameter to enable the type homes 
— inking space between the 


‘ormes. pre: cy! 
arranged about the circumference of the type cylinder, 


into four-paged sheets, and a two parallel 
to half 

a two cylinders, each provided with members 

of the web-severing, controlling, and folding devices, 


placed between the cutting cylinders and the foldin 
Bylinders when desired to produce an eigh 


duct, in addition to a two- and a four- cylin- 
der; also to mechanism for or fying open 
sheet; and also for collec: sheets with one fold; to 
devices for dividing a web longitudinally and trans- 
ferring one half upon the other; for dividing sheets 


delivered into quires or lots; re folds 
to a sheet of paper; and to devices by w! the sheets 
as e from a printing or folding machine are 
folded and sealed in a wrapper. 


6188. Lupricatina Certain Parts or MACHINERY 
This i , First, in appl “metalline” or 
oilless to sli ; 


and doubling machines by formin; ves 
therein “and Ailing: netalline™ or 


6189. Suurrizs, 7. Brooks and T. Tweedale, near Raw- 
tenstall, Lancashire.— 23rd December, 1882.—(Not pro- 


ceeded with.) 2d. 

The object is to form the. peg or tongue so that the 
— more securely when pressed down into the 
shuttie, 

6140. Traction Bz. Sandbach.—23rd 
ENGINES, Foden, 


The object is to mount the 
that the vibration in 


gea: Thi 
motion shaft are arranged 

axle-box at each side, and are fitted with ball re 
each axle-box working in a separate horn plate bo! 

‘to the side plates of the boiler behind the fire-box, and 
at the top of the horn plates a spring box is a 
on each side on which the boiler is sus 
second and third motion shafts are 


8 -boxes are arranged with spindle 
which can be screwec. down to take the weight off the 
springs, and put it direct on the spindle if desired. 


6141. Trees or WHEEts ror TRAM- 


on and 


6142. Apparatus ror Burnina Gas For COOKING, 
Heatine, &c., J. W. Plunkett 

. Priory, Kent.—23rd December, 1882. 6d. 
The object is to provide means whereby the act of 
oven door or on the gas 
ve 8) cause the burners to be supplied with gas, 
ignited the expansion of a 


dovetail to receive a rim on the to 
secured by bolts, 


and when the burners are 


suitable rod prevents the turned off. The 
invention relates to the tion of similar 
apparatus to lamps. 

6143. Disinrgctine Compo J. é McDougall, 


1 a 
The object is to produce a solid disinfectant which 

may be used dry, and which is yet readily soluble in 

water for use in a fluid form when desired, and it consists 

in adding crude tar oils or crude tar or carbolic or 

an lic acids or their homologues, to soluble salts of 


6144. Water Heaters anp Furst Economiers, 
J. 8. McDougall, near Manchester.—23rd December, 


lorated ends to receive 


6146. Dynamo ELECTRIC, MAGNETO - ELECTRIC; OR 
Evecrro-pynamic Macuinss, R, Matthews, Hyde.— 


or ‘tro- 
magnets so that the lines of force from the field 


sheet copper discs placed side by side in a plane at 
right angles to the axis of rotation, and cut, Ed 
or cast of suitable section, so as to form a number of 
single or multiple coils connected together, so that the 
current circulates in o te directions in the con- 
tinuous coils, When the multiple coil is used the 
inner end is attached to the upper end of the next 
similar disc, so as to have no projections in the way of 
the ets. The discs for single coils form zig-zag 
spaces alternately inside and outside, and in the out- 

, which are not enveloped 7 coils, another 
isc morrengees the inner parts being bent toclear 

en 


side s 


the next coil w they each other. Another 
rt consists in making the armature similar to the 
, bars, or disc 


ramme ring, but with the wire stri 
made to describe an irregular coarse thread, the sides 
being radial, the number of internal enclosures equal to 
the number of like polar magnetic fields round a core of 
magnetic or dia- etic material. For con- 
tinuous current with the first-mentioned disc arma- 
ture, the discs are in advance of each other, so 
that the pairs of coils or discs are not at their maximum 
induction at the same time. ‘ 


6147. Tricycies og Vetocipepes, F. C. Glaser, Berlin. 
Bnshetm, proceeded with.) 
aes, ermany. fot with. 
This relates to means for driving the veloci 
different speeds, and consists in passing the driving 
chain over two or more pitch wheels, either of which 
can be caused to actuate the driving axle. 


6148. Kitw Fornaces, &&., J. Sawyer, Hoxton.—23rd 
December, 1882.—(Not proceeded with.) 2d. 

To admit a current of air to the fire of a pottery kiln, 
the front of the furnace is formed with apertures regu- 
lated by an adjustable screen. Under the ashpit is a 

@ a ora’ n the w 
part of the front of the furnace is a feed hole with a 
sliding door. 
6149. Extraction or SaccHARtne Matter From Vecs- 
TABLE Susstances, C. D. Bkman, Sweden, and G. 
Fry, London.—23rd December, 1882. 4d. 


ists in the facture of from 
vegetable substances boiling under re in a 
solution containing sulphurous acid and a or alkali. 


6150. Actomatic Extxecrric APPARATUS 
For Raitways, &., H. J. Haddan, Kensington.— 
23rd December, 1882,—(A communication from P. H. 
Fortin = J. J. Langlet, Paris.—(Not proceeded 
with. 

This relates y > automatic apparatus for communi- 

For railways it comprises a al placed to the 

ins; am 
ormin 


the signalling apparatus proper 
connected to the second lever 
each end an extension situa‘ over a mercury cup. 
held in the on, the 
when the of an elec et is 
under the lug by the attraction of 
moment when the contact wi 
passage of a current takes place, the closing of the 
circuit being effected by one or other of the extensions 
of the commutator lever dipping into the mercury cup. 
6161. TaBies, &., J. M. Fletcher, London,— 
28rd December, 1882.—(Not: with.) 2d. 
This consists in the a bells to 


a link and having at 


billiard tables, so that when a ball enters a pocket the 

bell will be sounded. 

6152, Onwamentina THE SourFace or LEATHER AND 
THE LEATHER SURFACE 80 Propvucen, J. 
London.—28rd December, 1882.—( Not with. 


The object is to give the surface of leather the 
of oxidised copper or bronze, and it con- 
Co) and dy 
of baer is removed by ru’ with oil of 
tine when only partially dry. 


6154. Gentle, London.—23rd December, 


as there are bobbins in the ring. 
the induced wire upon, and the form of the ends is 
such as to leave radial slots between the segments to 
promote ventilation and check local currents in the 
ring, pihes of non-magnetic material being inter- 
posed etween the ends to magnetically 


te the 
The to arms of a hub 
etic material keyed to the shaft. Tho 


1882, 
This consists in a bedstead of ordinary 
but which forms two or more distinct ‘and separate 
bedsteads side by side. 
6155. Macuings ror CALENDERING, P. Jensen, Lon- 
es ers, ‘in. —(Noi 
The machine consists of revol glass con- 
yeying rollers, over which the ma‘ is 
tightly stretched, while in a direction across that of 
the motion of the paper other glass rollers are moved 
and produce required calendering or smoothing. 
The latter rollers are hollow for cooling purposes, and 
their position may be changed while in motion. 


6156. Sasu Fasteners, J. B. Cope, Birmingham.— 
28rd 1882. 6d. 


The object is to form a sash fastener so that it can- 
not be opened from the outside by inserting a knife 
between the mee of rails and sashes, and it con- 
sists in adapting a or fly to pivot on the circle 
plate, and actuated by the lever arm so as to occupy a 
position behind the latter when closed. A fixed 
may be used instead of the pivotted guard if di 


arm, instead of the spring ac 
6158. Carp: F. B. Kidderminster.—28rd 
ETS, Fawcett, 


1882, 
This consists, First, in saving weft material by the 
omission of picks ; Secondly, in saving time and 
‘e tie with two picks to each wire, and 


Fifthly, in weaving three shot fabrics, ins of 
raising the pile loops under and between two adjacent 
upper shoots, raising them over one of them, whereby 
the loops are made fuller and rounder ; Sixthly, in 
weaving three-shot fabrics in which the third shoot is 
removed from the face to the back, thereby avoiding 
bd ching of the _ loops and producing a firmer 
fabric ; Seventhly, the combination of thick and thin 

re Ww: ; Eighthly, the employment of two 

hich threads 


along with threads from 
Ninthly, the employment of the frames of similar 
rising over wires to the right and left; 
Tenthly, raising over wires sometimes a thread from 
one frame and sometimes from two or more frames. 
6159. Looms ror Weavine, J. Pemberton and R. 
Pearson, Preston.—23rd December, 1882.—{Not pro- 
ceeded with.) 2d. 

This relates to the Say ig jacquard mechanism, 
and consists in dividing lattice barrel into two 
placed side side on the same axis, but 

independently in such manner that while 
one portion cai Se < lattices is caused 
to produce the side borders in handkerchiefs or similar 
goods, the other portion is caused to produce the 
cross borders. 


6160. Szwina Macuinzs, 4. Guillaume and A. Lam- 
jum.—28rd December, 1882. 6d. 
ments in machines 


sewing 
diameter, as described in 
t No. 1744, a.p. 1882, and it consists, First, in 


orming the stitch by means of the shuttle ie com- 
posed of slides fixed to the base plate, an at 
each side of and above the shuttle in combina‘ with 
the shuttle or bobbin carrier of diameter, and 


the shuttle driver composed of a plate of trapeze form, 
on which are sup} placed the shuttle, an 
which alternates in a guide of the same shape formed 
in the slides of the bobbin carrier guide at one side 
of the carrier ; ba ame 9 in the combination of the 
guide with a ring fixed in the middle, and of a ring 
with the hook on one side and a fearing on the other, 
having a continuous rotation in the first ring and the 
shuttle carrier ; Thirdly, in the gradual d ution of 
the spiral projection with the hook on its end for dis- 
engaging the thread from the hook; Fourthly, 
savhenioen for actuating the shuttle driver ; and 

Fifthly, in the arrangement of the tension lever sus- 

pended to the needle lever. 

6161. Hycromersns, &., F. H. F. Engel, Hamburg.— 
23rd December, 1882.—(A communication from W. 
Klinkerfues, Germany.) 6d. 

This consists in the com 
hair-string, and a non-hy; t 
g connected by means of another non-hygroscopic 

manner sho of the 

the bend of the slack string, whilst the lengthening of 

the hair-string reduces the bend. 

6162. Warer-cLoser Apparatus, J. Rider, Bristol.— 
28rd December, 1882.—(Not proceeded with.) 2d. 

This consists of a stoneware container glazed inside 
and out, of an urn shape, with a round, flat foot, with 
hole for screwing it to the floor. In the top is an 

opening to ve a china cone, and on one side is a 

brass axle passing through under the top, with an air- 

‘ht socket at each end. The axle has an elbow arm 

ith a plug at oneend, and a china cup with a hollow 
boss at bottom receives the plug. ere is a cross 
balance arm on the side of the axle, and on one side of 
it is a balance weight. 

6168. Removina orn Carryina-orr Smo 
TERIOUS GASES, AND STEAM FROM WAY Pusmes 
AND CovERED §rations, D. C. Green, Brooklyn, U.8. 

verted trough or hood is arranged imm 

above the line of travel of the chimney of the loco- 

es, so that the smoke iss' therefrom 

ood, and is conveyed along to a suitable 

su le blowing apparatus or steam a 

r distance apart in as 
produce an onward flow of air. 

6164. ApraRatus For Prorvction or Evectric Liou, 

M. Clark, —23rd December, 1882.—(4 
from L. Gerard and W. V. Bonsor, 


to sim; the construction 

to increase 
the intensity of the magnetic field and its action upon 
the armature by the particular form of the pieces ; 
Thirdly, to even’ y maintain the field at a ae 
determined intensit , and be able to render the field 
or inducting current distinct from the exteri 


field magnets may be in two sets, with the same poles 
facing each other. The pole = are built up of 
its, of si tional form 


to the geometrical centre of the 
armature bobbins are wound in the ordinary way, and 
connected to their respective commutator blades, part 
of the current eyes being utilised in maintain 

the intensity of the field, the remainder for w 

in the exterior circuit, and so as to eventually make 
the field independent of variations in work in the 


5 its own com- 
mutator, and respectively used for the field and for 
exterior work. commutator is a plain disc of 
non-conducting material with one strips, so 

e diameter which the brushes 
rub intersects n-a of the strips, n being the total 


para’ 

a resistance in the exterior circuit equivaient to 

of any lamp or other epparatos which should fail to 

work, 

6166. Lirrer ror vse In &c., H. Symons 
Totnes.~-26th ber, 1882. 6d. 

The litter consists of peat moss dried and disinte- 
grated, and intimately mixed with one or more of the 
sulphates of magnesia, lime, potash, or soda. 

6167. Frre-arnms Bayongt ATTACHMENTS THERE- 
=~ A. W. L. Reddie, London.—26th December, 1882. 
re, communication from B. T. Starr, New York.) 

This relates principally to breech-loading fire-arms 
in which the breech ik containing the hammer and 
other cock mechanism is pivotted within the receiver, 
and it consists, Fi in the combination with the 
receiver and a block pivotted to swing backward and 
downward therein, and a lever for operating the block 


in 
combination with the receiver, block lever, an locking 
key of ah with a projection upon its tumbler, 
which comes against the lever in cocking and prevents 
it swinging down to withdraw the key while the 
hammer is at full cock ; Fourthly, in the application 
of a spiral main ig to the swin 

Fifthly, in the com! tion with an ex 

under the barrel, and with a bifurcated front, of an 

operating lever with a horn to enter the bifurcated 
part, a sprin on the horn and controlling 

action of the lever. e invention further relates 
to bayonet attachments, one of which consists in 
forming the bayonet with two sockets, one of which 
fits the barrel, and the other receives the end of the 
ramrod. 

6168. Devices ror Jommnc THE Enps or LEATHER 
Betts, &., H. H. — December, 
1882.—{4A communication from A. Johnston, New 
York.) 8d. 


faces parallel therewith, the two rows being ada: tobe 
bent at right angles to each other when 

the ends the leather to be conn Su 

men teeth, 


tary 

which pass h the 

together, tee! secure 

leather. 

6169. Fire-sricks, Sinica Fire Cement, &c, 
H. Bdwards and H. Harries, Glamorgan.—27th 
December, 1882. 4d. 

oe use @ small proportion 
cement in addition to or in lieu of the lime which is 
usually added to the ground silica. 

6170. Bar J. Imray, London.—27th 
December, oe communication ‘from U. Haskin, 


against the bending of the bars as they are delivered 
from the rolls. To twist the u roll of 
first pair is set with its axis slightly inclined to the 
lower roll, and the bar which us twisted is guided 
to the next rolls through a helical ide. To give 
ready access to the een the rolis 
housings of horizontal rolls and the guides attached 
to them are divided in a horizon lane passing 
through the line of travel of the bar, so that the u 


the upper roll, and the u hub of the guides 
can be raised. Im the once of vertienl rolls the framing 
is divided vertically. The raising or turning back can 
be effected by hydraulic power. 
61'71. Vacuum Braxt Apparatus, J. Gresham, Salford. 
—27th December, 1882. 10d. 
This relates, First, to the combination of parts of 
—— ring system with the diaphragm or sack 
system of brake cylinders. The vacuum chamber is 


a diaphragm 
Secondly, to ip 
bined with the above described improvements ; 


modifications of valve mec! m and 

described in patent No. 1494, a.p. 1881. 

61'72. Krixs ror Burwina Backs, Porrzny WARE, 
Limg, &., H. Knowles, Leicester.—27th December, 


1882. 
consists in constructi 
divided from each other by parti 
therein, the. flues being constructed of 


piston plate by a washer and screws, or instead of 
a 
an 


continuous or semi- 


lor current 

without the assistance of an auxiliary dy 
Fourthly, to allow in a modified form of d 0, 
having several armature rings on same s! 
their respective collectors, and under the influence of 
the same field magnets, of obtaining from the same 
‘ine so-constituted currents of high and low 
tension simultaneously, and distributed in different 
circuits; Fifthly, to sim and improve commuta- 
tors or collectors by the contact surface plane; 


and passages 
different capacities at different parts, and provided 
with damp the partitions are vertical flues 
with inlet at bottom of one side, such pas- 
f the other sid the rtitions 
at the upper part of the other side © pa 
‘th hich 


bustion fromi one chamber are the 
chamber, and utilised in drying and 


—, 
. 
P| and Sixthly, to provide an apparatus which will per- H 
motor 6 series, any con- i 
dition of the dynamo machine. The armature ring 
December, 1882. 6d. consists of as many cast iron sector-shaped segments / 
: This consists in the combination of an stove 2d. j 
with a s' either 
y side of the | 
as to embrace not only the external peripheries and 
ee, CRENONG sides of the ring, but also the greater pet of its ia 
internal periphery. The armature shaft is mounted | 
in adjustable bearings, so that it can be truly adjusted 1 : 
| 
‘A mixture of gas and air is drawn by a piston into a iz 
cold cylinder, and there compremed. by the piston | 
whilst a spray of cold water prevents it heating. The i i 
about 200 deg, or 900 deg. Cent. by utilising the sen, 
abou leg. or eg. Cent. by u e sen- exterior circuit, the u wire may be wound i 
sible heat of the gases which have done their work - 
not material: jon in the depth of the | 
number of strips, and a, & number of the strips left | 
out of circuit, and are to the bobbins 7. 
merator and give up . passing through the neutral region of the magnetic | 
hich com- 6157. Capewell, Bir- | field. These strips are of logarithmic, spiral or epi- 
pr and coo) a8 space of v: capa- mingram.— er, 
city, to enable the volume of gas delivered at each y of This relates to fastenings with arms, which 
stroke to be regulated. The regenerator consists of an " are passed through eyelets in the article to be fastened, A 
assemblage of tubes, up which the gas to be heated and it consists, First, in arranging the spring actions so ; 
yom, while the heating ES pass downwards that they are not in contact with the base plate; and { 
tween the tubes. The distributing valves are Secondly, in the use of a ring or slide to secure the = 
way Purposes, 7. B. Rigby, Manchester.—23rd 
December, 1882.(4 communication from J. Rigby, 
Cleveland, Y.8)—{Not proceeded with.) 2d. 
This relates to the formation of tires from | 
cas' e y is formed with a portion on the ; 
same side as the flange of the tire, such portion the backs Thirdigs ie the method gon the / 
extending round the periphery, and recessed at | stutter warp, detaching its heald from the comber : 
board and operating it independently ; Fourthly, in 
manufacturing — with alternate rows of piles i 
™ and with certain colours in parts or blocks of the pat- 
platinum, rave O1 apd) Le, or other analogous votted on the same cen re as the ock and receiver, | 
Lavine between them a bore formed partly in the rear 
design dex Th wall of each of a locking bolt or key connected with 
then j li id id bate d lectri the lever, so as to be operated therein, and which fits 
Pp n an acid or cyanide , and an electric the bore and holds the block against backward and } t 
lateral movement; Secondly, in forming the locking | 
key with a notch in its rear side, and_the lever wi i 
over wires sometimes together and sometimes sepa- 
annular Tag made to receive them, preferably in | 
concentric order. A pan also with annular grooves ’ 
rests upon the rollers, and is caused to revolve by / 
suitable gearing. The central -_ of the = has an 
= with a depending lip to facilitate the discharge of | 
the material treated through a central aperture in the { 
bottom of the casing. A series of rakes are fixed at 
tubes extending through the cylinder, and is placed in 
a flue and the heated gases caused to circulate through a 
the tubes while water circulates round them. / 
A main plate is formed with two parallel rows of 
flattened tapering teeth at each side, the inner rows i 
being arranged with their broad faces in planes trans- 
magnets are always enveloped by the coils on the | with verse to the plate, and the outer rows with their broad | 
armature, and not one-half only, as usual in some ten| ' 
machines. The armature is preferably constructed of 
boracic acid, borax, and chloride of potassium, differ- : 
eut methods being described of employing any of the 
above compounds, i 
6135. Kvers on APPARATUS FoR BOILING AND CIEANS- i 
MATERIAL AND Fasaics, J. Dimmock, 
Over Darwen.—23rd December, 1882. 4d. 14 
The kier consists of a cylindrical vessel with a hole 
at _oach end fitted with an air-tight cover for c in 
The cipal objects are to provide means for 
twisting the bar as it passes from one pair of rolls to i 
the next, so that it may then be pressed at right angles AS 
to the previous pressure, To means for ——, the | 
rolls so as to =~ access to the metal under operation 
in case of accident; to means for correctly adjusting ' ¢ 
the driving gear of the successive rolls so as to make 
allowance for wear and for variation of speed, and in 
cases of rolling bars, such as rails, ——- parts of their 
sections of various thickness to provide against the 
undue straining and cracking of the thin parts, and 
mixture Of atmospheric air an ie Val of pet: 
a 
cylinder similar to that of a gas engine, and is effected 
by a small dynamo or magneto-electrical machine 
driven by the engine, In communica 
cylinder is a pump worked by a lever actuated by the 
and which is in connection 
irs sing ough a chamber, the former in th | Bi 
ray which the air takes u in 
mounted on trunnions, and the cylinder has a flange / 
at its upper end, to which the outer edge of the dia- 
Thirdly, to improvements for signalling, and also to 
Brussels.) 8d. 
and driven in unison r between 
the impression cylinders turns the web as it passes : 
between the two series; Secondly, transverse severin 
and folding mechanism, capable of severing the w }-} 
and products of com- 
© invention further rela’ collecting mechanis : 4 
there 


THE 


Ava. 31, 1883. 


180 
Cor’ Borris, J. Worssam, 


The bottles are placed in recesses in a table, over 


which is a second table, the two revolving th 

and the latter having holes through it for the passage 

of the corks which are forced into the bottles by a 

punch worked by a crank and connecting rod. 

6176. Maxoracrure or Givcosr Syrup anp 
Svoar, J. Haddan, December, 
1882.—(4 from Dr. H. Bndemann, 


Thi in grape sugar or glucose 
starch to the action on ortho- 
oric 
m= of water,and under 
atmospheric pressure. 
61'7'7. Tramways or Licut Ram ways, J. C. Mewburn, 
London.—27th 1882. communication 
ag @. Michelet, Brussels.—(Not proceeded with.) 
The rail consists of a main rail of the Vignoles type 
and a counter rail to fit between the head and 
foot of the main the two being cted by 


the tension off roll of so that 
fluctuate within narrow t any required 


abou y 
mean amount and to be a independent 3. the 
size of the roll, of the velocity of the machine, and of 


placed abreast 
line parallel to the axis and the columns lying in “the 


rivets or bolts. A tie bar is used composed of a flat or 
chamfered iron bent at a 
it is to sepa- 


tion of its rotation), with impression and carrier 
cylinders ; Fourthly, in the combination of mechanism 
described in claim 8, with mechanism for bringing 


bolted to the two rails w! 
rated. 


6178. Vetocirepes, W. Woods and B. R. Lon- 
1382. —(Not p 2d. 
ng the crank batt te to the 
arte axle by meons ofa jaw or forked head at each 
rtvig the crank shaft, and similar jaws fitted to the 
on and up ends of a vertical shaft, and to the 
inner end of the driving wheel axle. In each jaw is 
pivotted a ball with centre pins pro projecting at right 
angles to the pivot, those at one end of the crank shaft 
being coupled to those of the lower end of the vertical 
shaft, acd those at the u end of the latter to those 
of the inner — of the driving axle by double-forked 
connecting - 
FOR PaRcets Post AND LIKE PURPOSES, 
Nutter, London.—27th December, 1882.—(Not 
with.) 2d. 

The box is of any required size and shape, and the 
lid is either hinged thereto or separate. Over the lid 
is secured a sheet of peper or cloth with flaps coated 
with adhesive ma , 80 that they may be secured 
to the box, and prevent the removal ‘a the lid. 


6188. Evecrrica, Generators Morors, 7. J. 
Handford, London.—27th 2.—(A com- 
T. A. Edison, New Jersey, U.8) 


The object is to provide means whte te current 
rs or commutator brushes of dynamo-electric 
machines or electro dynamic motors may be retained 
at the points of maximum electro-motive force or work 
of the generator or motor without undue or destructive 
sparking, the capacity of the machine being thereby 
largely increased. The invention consists in making 
the current collectors of a material of inferior e‘ectrical 
conductivity, and making inferior contact copper 
(which is usually employed), whereby the resistance 
of the circuits formed between the bars of the com- 
mutator as the brushes over them is greatly in- 
creased. In order to still further increase the resist- 
ance of the circuits, the commutator bars may be con- 
structed of or surfaced with a material making 
inferior contact compared with copper. By this 
means the bridge oe by each coliector across the 
commutator ge resistance compared with 
the local coils, the circuit of which is completed within 
the machine by the bridging of the commutator bars ; 
hence the local current generated -4 ened weak, and the 
spark reduced to comparatively nil. 


8. Byland, om 27th December, 1882.—( Not pro- 
ceeded with.) 2d. 

This consists of a disc to which levers carrying 
weights are pivotted. 
ones. = Arc Lamps, A. M. Clark, London.— 

1882.—(4 communication la 
ef Cie, Paris) 6d. 

This relates to an arc lamp in which the u 
— is made to act also as a refiector, for which pur- 
———— consists of a block or stick of carbon of rela- 

vely large section enclosed by resting in an annular 
-_ or block of refractory material which protects its 
side and allows only the lower end to be consumed. 

This end consumes evenly over its whole surface, which 

remains fiat and forms a powerful refiection in close 

proximity to the arc. 

6186. Stream OTHER MorivEe PowEr 7. 
Hancock, Wo! — 28th Di , 1882. Is. 

The following is a description of the application of 
the invention to a steam engine :—The steam chest is 
cylindrical, with its axis in a direction across the main 
cylinder, and is divided in the middle, forming two 
separate chests, one end of each of which is less than 
the other, and a piston valve being fitted to work one 
in each of such parts of different diameter in each 
chest. The two valves in each chest are rigidly con- 
nected and move together. One steam chest acts to 
——- to one side of the main piston only and 

ex 


munication from 


together different portions of a travelling web with- 
out stopping its motion ; Fifthly, in the combination 
wi echanism described in claim 3 with mechanism 


folding the web without stopping its motion ; Sixthly, 
in first making up the type forme on a chase curved 


to fit .~ cylinder of the , and adapted to the 

rapid ing of the ma‘ ng from such 
curved a — drying it in — wi 
the form, in from the 
matrix, and finally ot , forme, and 
the stereotype in ng ‘ane y, ina 


curved cylindricall: type, 
column rules with inclined “id es fastened thereto, so 
that the sides facing one another of any two conse- 
cutive rules are parallel, and the rules lie parallel to 
the axis of the t cylinder when the chase is placed 
thereon ; Eighthly, in the combination with a P shaft 
carrying a roll of paper and brake acting thereon, of 
a tension roller connected to the brake ister and freely 
movable in a guiding slot, whereby variations in the 
tension of the | ed cause movements of the tension 
roller, and the latter in turn acts upon the brake. 

6195. or LicuTHovuses, J. R. Wigham, 

Dublin.—28th December, 1882. 6d. 

This consists in arrangin ging two or more lenses side 
by side in lighthouses, with lamps or burners situated 
in the focus of each such lense, so as to form a much 
broader beam of light than hitherto, the spaces between 
other re ing apparatus for (peed 
and heat on the focal burners. 

6196. IxsuLaTING Compucrons For Exectric Licut- 
ING AND OTHER Porposes, W. Smith, London.—28th 
4d. 


December, 1882. 

This consists in the use of gutta-percha mixed with 
ground coal as an insulating material for electrical con- 
ductors. 

6197. Saoors APPLICABLE MORE ESPECIALLY FOR 
Loapine Coat, Org, Grain, &c., InTO THE HOLps 
or Vessets, &. W. Snowden, West Hartlepool.—28th 
December, 1882. 6d. 


The upper ends of og oe two shoots are 
to a table su suspended over 
hatchway, and above a sehen is tee tongs hopper to lead the 


coal to the troughs. Each trough is made telescopic, 


the sections being distended or drawn in by means of a 
chain and windlass. The lower part the upper 
division of each trough is connected by a link to a nut, 


screw works, so as to incline the 


6200. oo STARCH AND OTHER AMYLACEOUS SuB- 
communication from Paris. 

This relates to a process of rapidly drying starch “in 
vacuo,” and consists in first the blocks of 
drained starch or raw starch in a stove a sufficient 
time to allow a thin yellow layer to form on the surface, 
which layer is removed and the blocks wrapped in 
paper and subjected to the double action of 
and heat in a closed apparatus. 

6207. Arracuina Fatse AND Reversip_e Curr3 TO 
Sreeves, F. 8. Turner, Finchley-road.—29th 
1882. 6d. 

A small wristband is attached to the shirt sleeve, so 
as to overlap the false cuff. One end of the cuff is 

secured to the wristband by a stud, and the other end, 
after passing round the wrist, is also secured by the 
stud, when the wristband passes round the outside, 
and is in turn secured by the same stud. 

6211. APPARATUS FOR ToRwIno Leaves or Music, J. 
Cc. Mewburn, , 1882.—( 4 com- 
munication from 0. 0. Brownian and 0. B. Torossian, 
Constantinople.) 6d. 

The a) tus consists of a turning lever actuated 
bya Sokal. end which takes hold of and releases auto- 
matically the leaf to be turned by means of special 


ust it from the other. Each main cylind 
= is connected with the steam chest; one by a port 
to the small on to act as the steam port for one end, 

and the other by a port into the larger part to act as 
the exhaust pat from the other end of the cylinder. 
The main piston uncovers a port communicating 
between the cylinder and the back of the larger valve, 
and causes both the valves to be driven forward and 
the ports closed, a ring working :in the chest and con- 
nected with the larger valve closing the small ~~ 
from the cylinder. As the valves in one chest 
those in the other are opened by a small port — 
nicating with the steam chest at the outer face of _ 
smaller valve, thus driving both valves open. 
steam ure at the back of the larger valve, aa 
the valves are closed in one chest, is relieved immedi- 
ately those in the other are opened by a port commu- 
nicating between the space. containing such pressure 
and the space in the other steam chest which is open to 
the exhaust. When desired to work expansively each 
steam chest has added to the smaller part a smaller 
port in which are the steam port and inlet, and the 


steam valve is of two diameters, and slides on a stalk 


— from the other valves, and steam is admitted 
a port to close the inlet at the desired time. To 
control the degree of expansion a number of holes are 
formed at increasing distances from one end of the 
cylinder so as to communicate with a passage running 
parallel to the cylinder, and a small port communi- 
cates between the latter and the port — supplies 
steam to close the steam valve. Within the parallel 
passage is a hollow cylinder with a number of holes 
through one side, and capable of being moved endwise 
to bring any one of the holes opposite the holes in the 
cylinder, a long port through one side of the hollow 
cylinder being always in communication with the port 
to supply steam for closing the steam valve. 


6187. Packinc Casr, R. R. Blandy, 
Shepherd's Bush.—28th December, 1882.—(Not pro- 
ceeded with. 


The sides and ends of the case are together, 
and the bottom is hinged to one side, the lid is 
hinged to the other side of the case, so that the case 
when not in use can be folded fiat. Angle irons 
secure the sides and ends in position for use. 
Pritine Macuines, &c., J. H. Johnson, Lon- 

don.— December, 1882.—(4 communication from 
New York. ) 1s. 2d. 
‘irst, to mechanism for simul- 
taneously on both sides of two webs, and causing them 
to issue so that the method of associating the webs 
emer py described in patent No. 2879, a.p. 1882, may 
be used ; Secondly, in printing from one set of stereo- 
type plates continuously on both sides of one or more 
webs, and in such a way as to produce perfected pa: dows 
at twice the rate which an ordinary web nk 
while papers of various numbers of pages may 


i consisting essentially of a s g barrel, 
a releasing device, and a grooved metal plate ‘htted in 
an opening in the leaf to be turned. 


6215. Recisrerinc THE or VEHICLES, J. 
Imray, London.—29th December, 1882. communi- 
cation from F. Bisson, Paris.) 6d. 

Motion is communicated from one of the travelling 
wheels by a band to a pulley connected to suitable 
counting mechanism, when the band is tightened by 
taeans of a roller actuated by levers. 

6216. Borers, J. Armer, Dartford.—29th 
December, 1882. 4d. 

The object ‘ts to provide an increased amount of tube 
surface, and it consists in bending the tubes so as to 
_ them a gentle helical twist throughout their 
length. 

62177. J. Harrington, Coventry.— 
29th December, 1882. 

This relates, First, to elehe velocipedes capable of 
being used either by one, two, or more persons, an 
consists in providing a tricycle or other front stee: 
—— e with an extra seat and driving wheel ca 

after the vehicle; and Secondly, to improved 
differential driving gear for for velocipedes. 

cass. Cocks on VALVEs For Steam, WATER, Gas, 

A. Bradshaw, Accrington.—29th December, 1882. 

In the drawing at lisa yy split tube of ome ae or 
vulcanite ground or turned to fit, and placed within 
the body or valve of and having passage 
ways 38 corresponding ways 4 fof 
barrel or body of the cock : {ine lower ont of the tube 


US 


on the bottom, 
bare! ide the t tube 1 the = 
its spindle being c or screwed et. 80 as 
adjusting nut 8 the oid 5 plug will if screwed 
expand tube 1 and ensure the latter tting 
be ! accurately truly to the interior of the barrel of the 


a perfectly steam, water, or fluid 
isal nut, 10 a screw cap, 1] thegland, 
ithe ifing-box piece chased and screwed in at 1. 
6226. Gatvanic Batrertes, T. J. Howell, Lambeth.— 
80th December, 1882. 4d. 

pure carbon charcoal, of 
manganese and carbon, sinehage and carbon, or of 


carbon serves both asth 

the 

The pot ma; bya 

b | from the bottom of of the outer vessel, an 

L e pot nitric acid and water is 


wai 
uantity of free mercury to keep up the amalgamation 
at 


This or microphonic 
ment Snug punt of line circuit by magnetic 
ler in a magnetic field, so that as the field 

vil caused 


them; the circuit wires being attached ‘magnets 
the vibrations of the disc wil cause the req' 
trical undulations in the circu 


30th December, 1 6d. 


To form the joint ribs of “ Paragon” 

form with the top notch, a T piece is attached to the 
end of each rib, the stem g com: in the 
trough. The head of the T is 


joints between the stretchers and runner are also 

formed wi! pieces, eads of which enter 

between flanges and are by a wire. 
een the stretchers and ribs are formed by 


betw: splittin 

the trough end of the stretchers and 
em, so as to form a double fork, which embraces a 
it on the rib, a being inserted. h the whole. 
The eye for attac ing the cover tn Ser on the outer 


secured in the trough. 
19. Gas Motor Enotes, P. F. Forest, Paris —1st 
January, 1 6d. 
The inventor claims, improved gas 


the back ; Secondly, constructing the cylinder with 
external helical ribs, either solid or hollow, in order to 
accelerate the cooling of the cylinder ; and Thirdly, in 
the construction of a hollow slide valve with chambers 
for the mixture of the gas and air forming the com- 
bustible charges, and channels for the 
admission of the the chambers and 
thence to the cylin ~Sagg 


48. Fricrion Device ror Securtnc Carrer Looms 
AND OTHER MACHINES AGAINST BREAKAGE, 7. Hard- 
castle, Kidderminster._8rd January, 1883. 4d. 

Upon the driving shaft C is the fi friction device B 
secured by the key The boss of the driving wheel 

Ais go as te St the taper bush B. By means of 


N 


A 


the nuts D and E the driving wheel is tightened on 


the bush to any desired extent, but upon any excessive 

strain being brought to bear upon wheel it will 

slip round the bush B. 

66. Smapes ror Lamps, &., J. H. London.— 
4th January, 1883, whl: communication from B. 
Lefebure, Paris.) 

This consists in forming lamp shades with a jointed 
frame similar to that of an coches, so that the shade 


can be opened or closed when desired. 


2241. Furnaces ror Steam &c., F. C. Glaser, 
Berlin.—2nd May, 10s mia communication from C. 
A. Petzold, Berlin’) -( ) 4d. 

This consists in eff ey consumption of smoke 
in furnaces ~ causing heated air to enter, Firstly, in 
divided streams above the fire-grate, and in 
divided streams at the fire-bridge. In the middle of 
the fire-grate is a cast iron hollow partition B, serving 
to support the double-arched fire-brick top of 
furnace, and which has in 


measured and compressed into a cake, the cakes being 
po sew in and succession from such box as fast as 
ok: y for converting bran and 
‘to + cakes, a mould box 
to ais and measure the material, a plunger seewind 
e material, and 


one extreme 


for the pu 


bran and 


e combination, with m 


moisten oa material in its pass: 


bar R, substantially as stated. (8) The combination, 
with the mould ro A and its plunger, of the cut-off, 
its lever N, and the shipper bar R, substantially as an 
for a set forth. (9) In combination with the 
x and its plunger, the dogs kl, the sector 
El, with its teeth ij, and the bar m, the "dog x, and 
counter-balance arm c®, secured to the rock shaft 
which carries the. said arm m, substantially as 
described. (10) In combination, the mould box and 
its plunger, the cut-off, the lever N, connecting such 
cut-off with the shipper bar R, the sector EI, with its 
teeth i j, Fade. sandy secured to and moving with the 
plunger, th: r bar R, and the clutch + Sagres 
with ter operates. substanti 
_ (1) The combination, with the mould box, tte 
unger, and the cut-off, of the lever N, shipper bar 
Ei and sector E!, with its teeth ij, the sector being 
= to the shipper bar, and the lever pivotted at its 
to said bar, substantially as herein described. » 
lunger an y such plunger, 
Re sector being dt ¥ with avd operating to 
bar, substantially as set forth. 
on with the lever Bl and gate Z, the 


reverse the 


e rock shaft n, and 
adapted to interpose its upper ty he homing st dog k 
and the forward tooth of the sector, substantially as 
hereinbefore described. (15) In combination with the 


lever B!, its pendant arm C!, and the cam D!, ~ = 
d@, and la AS, the latter bein pivotted 
bracket S*, substantially as set set forth. 
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HULL AND BARNSLEY RAILWAY AND Dock Com- 
PANY.—An ordi half-yearly meeting of the 
shareholders and directors of this company was 
held on Saturday, at noon, Lieut.-Colonel Smith, 
M.P., presiding. The chairman said he did not 
see why the line should not be opened to Howden 
by the Ist of April next year. If all went well 

with the Aire and Ouse bridges, he did not see 
why the be oe line should not be opened by the 
30th June next year. 


printed on the same machine 
of taking papier maché matrices from type arranged 80 
an adjustable gate governing the dischi mouth of 
@ variations in brake power. consists, es | said box, such gate, when in 
in the combination of two forme-bearing cylinde iting the bulkhead whi 
(whose axes are parallel) with mechanism for defiectin bx, and against which the cake is compressed, 
i (after it has been — on both sides) the path o h the other position opening the box and per- 
: oneof the webs, whereby two webs are simultaneous] ng the escape of such cake, ee & and 
; printed on both sides, and are caused to issue wii Irposes set forth (3) In combination, the 
{ the opposite side up to that which entered the appara| box, the gate, the plunger. and the cut-off plate, 
: tus; Secondly, the combination of two triangula’ he feed opening governed by such gate, sub- 
plates fixed parallel to each other, with a roller whosé — Bally as set forth. (4) A step in the process of 
i axis is at an angle to the planes of the plates, whereby napa pt sah Non har tite oe Sig | forming bran and analogous substances into portable 
the sides of a travelling web or shects in tapes are whe th cakes, which consists in discharging steam iato the 
reversed; Thirdly, in a web printing press, the com- | very 6 oz nitric acid, an tee > part | material in its desce! 
bination of a plurality of forme-bearin; linders (all machines for my) 
into compact cakes, t! 
for reducing the mate: 80. cakes, Of means for 
| 6228. TeLEPHONIC AND MICROPHONIC TRANSMITTING to intercept and 
Instruments, J. Imray, London.—80th December, e to the moulding 
: 1882.—(A communication from Dr. J. Ochorowicz, hopper, consisting 
H Paris.) 6d. E?, the gate F2, and 
i In combination, the 
} lever B!, cam D!, bar Cl, wedge gq, bar t, and shipper 
or bringing together difierent portions of a travelling 
| web and mechanism for afterward longitudinall 
powder particles cause electrical undulations in 
the circuit. One form of instrument consists of a 
strong iron or steel disc fixed a little above a pair of STEEN ere? BEERS MEARS 
i ting opposite poles towards each other 
e top no’ as two flanges, ween whic = 
; the head of the T pieces are received, the stems being ! = 
} bent inwards, and the wire holds them securely. The Pre Se = 
TO 
age in which the engine shaft situated at the be 
end of the engine directly actuates the et and 
admission slide by means of a cam, and is itself driven 
by the piston rod through a rocking beam in front and 
a connecting rod passing from a lever on the shaft of 
the - beam to a crank on the - shaft at 
PS 
wed 
SEER ge g, curved bar ¢, and shipper bar R, carrying 
F A. QQ GG such bar t, substantially as stated. (14) The combina- 
, Reres tion, with the sector and its dogs k 1, and the shipper 
‘ 
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VISIT OF THE INSTITUTION OF MECHANICAL 
ENGINEERS TO MARIEMONT AND BASCOUP 
COLLIERIES 

On Saturday, the 28th July, the last day of the meeting, 

of the Institution of Mechanical Engineers at Liége, while 

some members went to Ghent to see the docks, Carels 

Fréres’ engine works, and various flax and cotton mills 

the larger portion, including the president, —— 

to the emont and Bascoup ieries, These are 
situate about midway between Mons and Charleroi, in the 
middle of that part of the Belgian coal-field known as the 

Centre. In a succeeding impression we shall give a 

description of these collieries and their plant. Illustrations 

of a portion of this plant will be found here and on pages 

184 and 185. 

The members were received at the station by M. Briart, 
one of the administrators, or directors, of the Mariemont 
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screened by apparatus designed by M. Briart. In this 
way a uniform quality of can be supplied. 

t the luncheon in the Salle de Musique which fol- 
lowed, M. Van Volxem, another administrator, did the 
honours, in the regretted absence, through indisposition, of 
M. Guinotte, general manager and inventor of the variable 
“ae gear that bears his name. 

. Guibal, inventor of the ventilating fan so much used 
at English collieries, in replying to one of the toasts, 
observed that his fans were used in England because they 
exerted an action like that of the ventilating furnace, 
which it was at one time thought in England impossible to 
replace by any m ical contrivance. He observed 
from the English technical press that there was a tendency 
to substitute small for large ventilators, Although this 
was perfectly correct in theory, he thought it would be 
admitted, when practical facts were taken into considera- 
tion, that collieries which require a large volume of air 


a tus, the Co coke ovens, the arrangements for 
illuminating the ps2 ah with the electric light, and the 
repair shops, and most of the members would have gladly 
remained longer, but that the special train was ready at 
the Bascoup- station to convey them to Manage, 
a good starting-point for their several destinations. 


181 
Some of the party also i 


THE VIENNA ELECTRICAL EXHIBITION. 
No, IV, 

In our last impression we mentioned most of the accu- 
mulators exhibited. A few remain for mention. The 
International Electric Company exhibits a battery of about 
160 boxes, each containing 10 pairs of unperforated flat 
plates, measuring 10$in. by 9in. by ;4in. thick. No 
minium is used ; the cell is, in fact, identical with the 
original form of the Planté. The boxes are rectangular 
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and Bascoup Companies, and inventor of the screening 
apparatus aod at these collieries; by M. Weiler, the 
engineer-in-chief, and other officials, and were at once 
conducted to the Saint Arthur pit, immediately adjoining. 
The winding engines were admired, and it was noticed 
that a Manilla fibre rope, put in on August 17th, 1879, 
had lasted four years all but a fortnight, during which 
time it had raised 493,000 metrical tons of coal. The engine 
designed by M. Warocqué for letting down and bringing up 
the men, by a pair of moving rods with platforms for 
stepping from one to the other, caused a great deal of 
interest. We illustrate it on this page. It is a modifica- 
tion of the well-known Cornish man engine, fitted with 
two hydraulic balancing cylinders. 

From the Saint Arthur pit the party walked through 
part of the Morlanwels Forest—the surroundings bein, 
very unlike those of a colliery in England—to the cen 
screening station, whither the coal raised from several pits 
is t by endless chain haulage, and there mixed and 
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MAN ENGINE, MARIEMONT COLLIERIES. 


with but a slight variation of the which was the 
with ventilators, 


After luncheon the went by special train to No. 5 
pit of the Bascoup Colliery, which is the last new pit, and 
is fitted up with the most modern appliances, The pump- 
ing engine, with its single steam cylinder, the pumps, 
with fixed rod down the shaft, and movable barrels, in 
three lifts, the beam winding engines, with their massive 
cast iron columns of hollow oval section, the latest 
development of the man engine, improved by the late M. 
Warocqué, and still further perf by M. Guinotte, were 
all inspected in turn. On page 184 will be found a side 
elevation of this pumping engine. Both the ropes of this 
pit are of cast steel wire, 44 mm.—#in.—in diameter. One 
496,000 metrical tons, and the other, which has been put 
up 22 years, has brought up 413,000 metrical tons, the 
depth of the shaft being 244 m.—or 267 yards—deep. 


and are double, the outside box being of wood, and the 
inside of the intervening space being packed with wood 
chips. The plates are separated by wooden strips din. 
thick. The leaden junction strips are ldin. wide by yin. 
thick. They are doubled over and clamped together by a 
couple of iron and bolts, Each such box contains 
about 40 Ib. of lead. The electromotive force in discharg- 
ing is a little over 2 volts, and the measured electri 

efficiency is stated as from 67 to 70 per cent, but the elec- 
tromotive force falls off considerably much before this 
—— of the stored electric energy has been extracted. 

is size of box is rated at 4-horse power hour. 

The only remark we can make upon this Vienna 
Exhibition of accumulators is that it is astonishing that 
they should be so few in number. Two exhibitors appear 
in the catalogue who have not appeared on the ground. 
One is Dr. Béttcher, of Leipzig, who is said to make a 
zinc-lead seco . The other is Herr Schulze, 
of Strassbourg, who uses lead and sublimated sulphur. 
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any knowledge of its construction. A 
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calculation. Mr. Hedges fuses are made of the alloy of 


18z 
With the exception of these two, whose practical success 
must in their ce be at from their non-appear- 


ance, practically no new departure has been made since 
the Faure pre rw Considering the enormous variety 
of direct or ordinary galvanic batteries that have been 
invented, and considering the thea : 
direct and secondary batteries, it certain that a 
much larger variety of these latter than at present exist 
must be at least possible. Noticeable also is the strange 
differences between the statements of different makers 
a yim the electrical efficiency of their batteries. It 
, therefore, be a matter of great interest and import- 
ance if the Scientific Commission makes accurate and 
authentic measurements of this and the other constants of 
the different secondary ee. a 
t deal depends on good insulation, and upon the prom 
cue of the’ battery soon after it has been charged. te 
should also be observed that the plan so often tried of 
interposing between the plates a porous material, such as 
canvas, which soaks up the necessary acid, is not found in 
any accumulator exhibited. After prolonged experiment 
it‘is now considered that this system is impracticable. 

Messrs. Siemens and Halske, of Vienna, also 
what is described in their catalogue as a “ Palladium 
accumulator,” but this has not arrived yet from Berlin, 
and none of the members of the firm in Vienna have as 
gain, a St. 

etersburg engineer named Ferdinand Crestin shows a 
small Planté battery, in which the lead plates have been 
finely corrugated by hman’s sand-blast in order to get 
more surface ; but, as the specimens of plates show, and 
as those acquainted with the character of the action of the 
sand-blast might easily predict, the process is an ineffi- 
cient and expensive method of producing the desired 
result, 

In our issue of 10th August we illustrated a simple form 
of Hedges cut-out fuse, which, while its duplex construc- 
tion allows of the circuit being made immediately after 
the accident without waiting for the insertion of a new 
fuse, still necessitates the breaking of the whole circuit to 
which it leads until such time as the attendant has had his 
attention called, and has reversed the handle of the 
“duplex” arrangement, ll the lights supplied with 
current through the instrument are thus extinguished. 
To avoid this inconvenience, the arrangement illustrated 
in the accompanying diagram is ve . This and other 
forms of oe cut-out form a small but interesting por- 
tion of the English section of the Vienna Exhibition. 

Mr. ry a been fortunate in that his cut-outs have 
been adopted by many of the firms exhibiting to protect 
their lamps and other apparatus. In especial we may 
mention it is inserted in many if not all of the leads 


to the furniture “ interiors,” and that it is used to some ex- 
tent in the arrangements for the experiments by members of 
the Commission. The main current enters say at L, flows 
through the clamp A, the fuse F,and the clamp B, and leaves 
the instrument by L'. To this main circuit there is added a 
circuit, which is not closed in ordinary working, by L* the 
resistance coil K, and L® to the binding screw T', thence 
through the magnet coils T T to the sleeve C. Through 
this sleeve slides the spindle 6 attached to the clamp B. 
When the fuse F is melted, the spring D draws down this 
spindle and the clamp, so as to make contact between H 
and C, so that the current may flow by this route to L', 
This contact is made better and more secure by the 
attraction of the electro-magnets T T on the armature G G, 
fastened to B. The circuit L*, shown by a dotted line, is 
not ordinarily closed. The whole current now passes 
through ‘the shunt, but the magnet coils TT are not 
endangered, being made of sufficient dimensions to with- 
stand a current much higher than that fusing F. When 
‘the attendant’comes to insert a new fuse F, in order to 
enable him to detach GG from ce for this purpose, a 
switch is provided, by which he throws the magnets out 
of circuit, and makes the connections by L‘. As soon as 
the main current is carried. through the shunt, the resist- 
ance K adds to the resistance of the whole circuit supplied 
through the instrument in such a proportion as reduces the 
current below the dangerous limit. Thus the circuit is 
protected from danger without there being any extinction 
of the light. The resistance K must evidently be approxi- 
mately proportioned to the resistance of the circuit sup- 
plied through the instrument, but no exact proportionment 
‘as needed because its theoretically p amount depends 
“on the-dangerous increase of the dif erence of potentials 
‘at the terminals of the circuit, and this is a matter of acci- 
dent—to be avoided as far as possible—and not one of 


romise |- 


aluminium and tin, termed “ albo.” 

The following is a list of the widths of foil used for 
different currents. The thickness is the same for all sizes, 
For greater currents than 100 ampéres a double strip is 


theoretical relations between | used 


Width of strip cok, 

amptres. 
10. 30 
34 
1. 38 
42 
46 
50 
54 
BS 58 
= 
66 
2 .. 70 
75 
22. 80 
23. 
25 


These currents are found by actual experiment. Mr. 
Hedges informs us that these fuses may be worked up to 
90 per cent. of their fusing currents continuously for a 
lengthened period without the metal undergoing any 
appreciable change in nature, so that they remain trust- 
worthy for almost any length of time after being putin place. 
Mr. Hedges also exhibits an ingenious spring cut-out 
switch, which is designed to allow of the cutting out of 
the circuit by merely pressing a button in case of fire or 
other sudden emergency. A spiral spring acts on the axle 
of the switch lever, so as both to press it upwards, and to 
tend to rotate it in the necessary direction to cut out. To 
make contact the axle is turned in opposition to the spring 
by a special key, which is laid aside when not used. A 
round knob in the upper side of the lever is pressed by 
the spring into a catch-hole in the interior of the box. 
When the button or end of the axle is pressed down, this 
knob escapes from the hole, and the lever flies round and 
cuts out, The only objection we see to this arrangement 
is that it leaves the switch at the mercy of malicious 

ms, who may give bis | to the temptation to cut out 
or the sake of a4 f this is no objection, then we 
do not see why the turning handle should not be left in 
place as a fixture. 

Later we will illustrate another much simpler spring 
switch which accomplishes the same object, but which in 
its present form is intended for currents of not more than 


four or five amperes. 
fixing the n 


In consequence of the delay in ecessary 
number of boilers, and the consequent impossibility of 
completely’ lighting up the whole of the immense building 
forming the Rotunda and its surrounding annexes, the 
Exhibition was not opened in the evening to the public 
until Thursday, a week after the day of opening. The 
attendance, therefore, somewhat fell off up to that day. 
On Sunday 8000 paid for admission ; but on Wednesday 
the number fell below 3000. On Thursday, on the con- 
trary, nearly 3000 entered during the day, and 11,000 
during the evening. In the narrow aisles along the ma- 
chine halls and the equally narrow through the 


-| “interiors” the crush was very disagreeable, the more so 


because the traffic was not regulated to be in one direction 
only. We hope this will be remedied, because it nearly 
led to an accident occurring on the first open evening. 
This was caused by a hole liswing through in a steam 

ipe. The supply of steam to three steam engines imme- 
vintely failed, and most of the light in the darkened 
“interiors” was cut off. The people unfortunately heard 
the noise of the escaping steam, and were immediately 
panic-stricken. A violent rush, of course in the wrong 
direction, took es at once, and might have resulted in a 
fatal crush in the dark if it had not been promptly stopped 
by a—lie. Three official persons ran after the crowd, 
shouting that the noise was occasioned only by a ccuple of 
dynamos having been thrown into gear. This the = 
believed as readily as they believed the cry of fire or 
whatever it was‘ that the panic, and fortunately 
they immediately recovered their presence of mind. We 
found it interesting from a mechanical and physiolo- 
gical point of view to notice the length and breadth of 
the leaps and bounds that can be taken by fat and elderly 
Germans in the middle of a sawve-qui-peut, especially as we 
ourselves were quite safe, being near the spot where the 
accident occurred, and therefore near the end of the passage 
from which the rush took place, 

There had been evening trials made on Tuesday and 
Wednesday. In these most of the arc lamps burnt very 
steadily, with the exception of some Gramme lam 
and of a considerable number of Siemens and Halske 
lam These latter have now been got in much better 
working order; but the Gramme lamps seem to have sub- 
sided into nearly complete uselessness. As we mentioned 
before, Schwerd’s—Carlsruhe—lamps seem on the whole 
to be the steadiest. and most brilliant, These and the 
Pilsen lamps, by Piette and Krizik, take the lead amon 
arc lamps, the Anglo-Austrian Brush lights giving a d 
yellow ligh 


t in compari 
On Friday night, after — crowds had disappeared and 


generated by 

gallery of the Rotunda and coupled in parallel. We may 
mention here that they are a under unfavourable 
conditions in the machine gallery. We do not\know whose 
fault it is, but the foundations on which these machines 
are planted are entirely insufficient, and in spite of elabo- 
rate propping between the walls and machines by means 


of ine battens—which by-the-bye are e tly 
after fashion ines shake “ wie 


er teufel,” as an engineer not belonging to any Siemens 


company expressed it, We must also remark that the side 
frames are not at all adapted to stand a heavy side belt 
= From these machines the current is led to the rails 
cables composed of bundles of copper wire. It flows 
po one rail, through the wheel at one side of the car, 
through the electro-dynamo, down by the opposite wheel 
and so back by the other rail. The rails are of iron, an 
it is easily observable that the section required is much in 
excess of that ordinarily used for similarly heavy traftic.* 
A jage road crosses the line at the same level at two 
points, Here the rails are disconnected from the electric 
circuit, the conductors being led on underneath on account 
of the current passing by horses’ hoofs. The objection to 
this is mutual—the horses do not like it, and the engineers 
do not care to be robbed of their current. The momentum 
of the car carries it over the crossing. The maximum 
speed run is eighteen miles per hour. The journey from 
the Rotunda to the Prater Strasse is accomplished in from 
three to three and a-half minutes, and it is intended to 
run from either end every ten minutes, There are 
two cars running together, there being no sidings at 
either end, and therefore no possibility of the cars 
age each other, because the line is a single one, 
he generating dynamos are compound machines coupled 
sama for quantity. The field ets of each 
machine are excited by the other machine, in order 
tain force in the two 
equal as possible. ere are four magnets, two no 
poles lying side by side above the armature, and two south 
poles underneath the same. The main current is split in 
going round the magnets, the upper pair being in multiple 
arc, as also the lower pair, but the two pairs being in series. 
The main circuit winding covers those halves of the 
magnets furthest away from the armature; the shunt 
coils cover the halves nearer the centre. These machines 
run at 700 revolutions per minute, and give an electro- 
motive force of 203 volts. The two coupled as above 
furnish a current which averages 180 amperes, this varying 
to some extent according to the distance of the car from 
the station. As the line at Vienna is perfectly level, there 
is no variation of resistance due to change of gradient. 
The internal resistance of one of these poll em is 
085 ohms, the main circuit coil being of wire 5mm. in 
diameter, and the shunt of 2mm. diameter. The electro- 
motors on the cars are the same as these in size and in every 
respect, except that they are not compound wound, the 
magnets being excited by the main current only, and there 
being fewer coils than in the generating machines, These 
latter receive from the engine about 20-horse power, and 
the motor on the car is said to utilise about half this, or 
10-horse power. The sleepers of the railway are of wood 
of large dimensions, and serve to insulate the rails from 
the ground. These latter are simply spiked down without 


Dec. Wm. Siemen’s lecture was again ned until 
Monday, the 27th ult. The subject is “The Measurement 
of the Temperature of Radiating Bodies, and the Ratio 
between the different kinds of Radiation at different Tem- 
peratures.” Sir William has already lectured on this sub- 
jectin England. His lecture at Vienna was not very 
successful, and contained little or nothing new. 

On Wednesday evening the press representatives were 
invited to a “ rehearsal” of the performances in the “ tele- 
phone chambers.” Bell telephones are used, and two dif- 
ferent microphonic transmitters, one by J. Berliner, and 
the other by the Private pep ae, a Society of Vienna, The 
opera being performed in the Opera House two or three 
miles off, and the instrumental music of the restaurant 
bands in the Prater, are very distinctly heard, the latter, 
however, being so noisy that the sound is even less agree- 
able as heard through the telephone than when heard close 
to. A very remarkable and beautiful demonstration of 
the capabilities of the telephone, however, consisted of the 
transmission of conversation and musical duets by a lady 
and gentleman situated at two stations some ten miles 
apart, the further station being fifty miles away from the 
Exhibition. The piano and zither accompaniments by the 
lady and the singing of the gentleman kept very perfectly 
together, and the variations of tone and modulation and the 

ronunciation were all heard by a dozen people in the Exhi- 
bition with extraordinary distinctness, ‘The keeping in 
time together is managed by each performer having a 
couple of telephones fastened to the two ears by a sort of 
spring arch over the head. Whether the performance had 
been previously much “rehearsed” or not we cannot say. 
We intend to describe these transmitters hereafter. 

The Vienna press has denounced with some bitterness 
the delays that have occurred in opening for the evening, 
and in the commencement of the theatrical performances. 
Although the Exhibition is a splendid one as it stands, it 
must be confessed that a very t deal that has been 
promised is not yet complete. There are at last some signs 
of the English company, to whom we referred before, 
beginning to make ready. There are many extremely 
interesting instruments promised from ae Me by the 
Society of Telegraph Engineers and Electricians, but there 
are as yet no signs of them. We are convinced that Eng- 
lish engineers have made a mistake in thus neglecting this 
opportunity. We find certain German firms already taking 
in tolerably large orders. 


STEAMER FOR THE UPPER Conco.—The 
has intrusted Messrs. Yarrow and Oo., of Pop! 


of the 
» with the con- 


‘struction of a very shallow-draught steamer for the navigation of 


the upper waters of the Congo in connection with “‘ L’Association 
Internationale Africain,” for the use of the e: ition of which 
Mr. Stanley has charge. This vessel is of and ingenions 
design, It will be propelled by a stern apm and the hull 
will be arranged in such a manner that it can be readily sub- 
divided into a number of sections, each being buoyant, and pro- 
vided ‘with fittings for receiving four large wheels. These wheels 
can be a to each section while afloat, so that it can be 
drawn out of the water for transport overland without difficulty. 
w a complete wagon of itself, capable g the - 
oa the steamer, merchandise, &c. It is to be com- 
seer the'end of this year, and will be tested afloat under steam 
es, 
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Siemens electric railway. Everything went successfully, 
| and after further trials on Saturday morning a formal 
inspection and trial by the Scientific Commission took 
' = No mishap occurred, and the regular running 
} gan on Sunday. The line is nearly a mile long and has 
: two curves in it of about 1300ft. radius. The current is 
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RAILWAY MATTERS. 

Tur railway accident at Steignitz, near Berlin, by which about 
forty people were run over at once, will perbaps e our 
German and French neighbours that railway platforms and over- 
head bridges are really useful. 

On the 4ih inst, the new line of railway between Hayward’s- 
heath and Horsted Keynes, connecting the main line of the 
Brighton Company with its system in other parts of Sussex, was 
opened. It is only four miles and a-half in length, but the 
connection is important, and when the Croydon and Oxted line is 
completed, oa it is expected will be the case this year, the 
Horsted Keynes line will furnish a new route between Brighton 
and London, giving similar accomm ion on the east to that 
given by the Horsham line on the west. 


Two cows strayed on the London, Chatham, and Dover Railway, 
near Rochester, on the 31st ult., and a passenger train ran into 
them. One of the animals was cut to pieces, and the other was so 
badly hurt that it had to be slaughtered. The train was parti 
thrown off the metals, and the line was blocked for two hours. x 
similar accident occurred on the railway between Loughborough 
and Nuneaton. While a train was travelling at a good rate of 
speed the engine came into collision with a cow which had strayed 
= the line. The animal was cut to pieces, and several coaches lett 

e me 


On the evening of the 27th a passenger train on the Buffalo, 
New York, and Philadelphia road, near Machias, New York, 
struck the limb of a large tree which had blown down close to the 
track. The jagged edges of the limb reached just high enough to 
strike the lower half of the windows, and before the train could be 
stopped the limb had banged out nearly every pane of glass in one 
side of two coaches, and also done some damage to the sashes, 
There was much excitement in the car as the glass was cracking 
and hissing through the air. Two Italians received painful wounds 
in the arm, and one was taken home in a carriage, with his arm 
— broken. Other people were cut in the face and hands, 

ut none seriously injured. 

A NEW mountain railway—Territet Montreux-Glion—has been 
constructed on the shores of the Lake of Geneva. No locomotive 
is used, but the weight of the descending carriage is used to 
bring the ascending vehicle up the incline. The be reggae 
crease of weight required is provided for by water t. 
The line is only about 750 yards long, and the height attained is 
327 yards above the t where the railway commences. The 
lower portion of the line has a gradient of 300 in 1000, and the 
ka portion 570 in 1000. An automatic brake has been a 

ed which acts in case a breakage of the rope takes place. e 
carriages are specially built in consideration of the gradients 
referred to, and are constructed to hold twenty persons each. 

On the 31st ult. the first step was formally taken in the con- 
struction of the new line of railway which is to place the town of 
Oldbury in direct communication with the Stourbridge Extension 
Railway—Great Western—at Langley-green. The new line, for 
which a local company has been formed, is intended to facilitate 
the passenger and goods traffic of the town of Oldbury by giving it 
direct communication with the Great Western Railway, and an 
extensive system of collecting basins, wharves, and warehouses will 
be erected at Oldbury and connected by a short line, as mentioned 
above, with the Langley-green station on the Great Western line. 
This line will be a mile and a-quarter in length, and for its con- 
struction—which will be carried out by the Great Western Com- 
gp I nc the purposes of the company a capital of £80,000 will 

required, 

THE Great Northern Railway records a decrease in the past half- 
year of 31,000 in the first-class, of 70,000 in the second-class, and 
an increase of 38,000 in the third-class—that company’s total being 
affected by the separation of the traffic over its and the Great 
Eastern’s joint line, The North-Eastern Railway, which has a 
monopoly of a great manufacturing, mining, and shipping district, 
has as remarkable a decline and increase to record as that 
of the London and North-Western, as mentioned in our 
last impression. In the first half of last year the North- 
Eastern Railway carried and that number 
fell to 459,266 for the first -year of the present year. 
The second-class on the same line showed a decline of 48,000, 
and the third-class made up for these decreases, and gave a net 
increase of ,000 in the six months. On the Great Western the 
first-class passengers fell off by 32,000 in the period referred to, the 
second-class showed the large decrease of 190,000, and the third- 
class counterbalanced these losses and made the total 700,000 more 
than in the first half of last year. 


FALuine bridge jumping performances seem to be at a discount 
swing. e following paragraph is typical :—‘* John DeGerld, 
the fireman of engine No. 179, dida gah | ae deed on Wednesday 
morning on the run up to the juncti On hing the curve 
this side of North Aurora a little child was noticed on the track 
only a short distance ahead. Brakes were called for, and at the 
sound of the whistle the little child started to run, but fell prostrate, 
and instantly realising that the train could not be sto in time, 
John hastened over to the front of the engine, and climbing down 
upon the pilot, he clung to the shackle-bar with one hand, while 
with the other he was fortunate enough to seize the child, snatch 
it from the track and hold it out of danger until the train came to 
astop. The occurrence was witnessed by both parents of the child 
and several other persons, none of whom, however, were near 
enough to attempt a rescue, and even John’s yaangh action barely 
saved the little one from a horrible death, as there was not an 
instant to spare.” It will be noticed that in all the bridge cases it 
is the engineer who does the heroic part of the work; but children 
are invariably saved by firemen. It is only fair after all that 
renown should be equally distributed on the foot-plate; but we 
would like a little novelty in these stories just fora change. The 
cow, the bridge, and the baby are all about used up, 


THE new railway bridge across the river Tees has now been fully 
brought into work, and there has been a commencement with the 
works of the new bridge to connect the Durham and York- 
shire towns on that river. The bridge is the outcome of a rather 
lo —- It is one that will be costly, the contract being 
£38; , exclusive of the land, the bulk of the cost being met b: 
the Town Council of Stockton and the Local Board of Sout 
Stockton, contributions being given by the Tees Conservancy 
Commissioners and by the authorities of the two counties, The 
bridge will be of iron, the spans three in number, two of 
85ft. each, and the central one 110ft, long. The two piers will 
have foundations formed by deep sunk iron cylinders filled with 
concrete. On these granite blocks will rest, from which the 
masonry of the piers will ascend to meet the iron spans, The 


shore abutments will be of concrete, with arches to allow trains to | all 


pass. The roadway of the bridge will be 40ft. wide, and at each 
side a footpath 10ft. wide will be made, The engineers are 
Messrs. Hayter and Neate, of Westminster, and though the work 
has not been long commenced fair progress has been made, the 
foundations for the piers being in course of formation, and the 
shore abutments being in course of excavation; but it is expected 
that about eighteen months will elapse before the completion of the 
bridge. It is expected that with its completion, the communica- 
tion between the two counties will be sufficient, though there still 
remains the task of forming a railway junction between the two 
counties lower down. Hitherto the attempts to provide bridge 
accommodation in that part have been defeated by a strong op; 

sition, and the powers that were obtained for the making of a 
tunnel have been allowed to lapse, but as this will soon be the only 
link that is wanting to perfect the chain of coast communication 
from Hull to Berwick, it is to be hoped that there may be speedil 


some attempt to solve the difficulty either by the obtaining of re- 
vived the project of a bridge that will not meet the objec- 
tions have been fatal to a lower bridge over the Tees. 


NOTES AND MEMORANDA. 


A LUMINOUS waterproof paper, the Papierzeitung says, may be 
made from a mixture 40 parts pulp, 10 paste phaushiocsiaans 
ee. 1 of gelatine, 1 potassium bichromate, and 10 parts of 
water. 


Tue importation into the United States of tin-plate for the 
calendar year 1882 amounted to 240,000 tons, valued at £3,600,000 
in dock at Liverpool ; but by the time duties, freights, interest and 
importers’ and jobbers’ expenses and profits were added, these 
yeep a cost to the American consumer of not less than 

In America a company has been formed for the manufacture of 
soapstone fire-bricks. It is claimed that soapstone will not slag, and 
that it is impossible to flux the bricks. The capacity of soapstone 
to resist heat is well known to exceed that of most other minerals. 
They are proposed for use for furnace linings, open-hearth steel fur- 
naces, Bessemer converters, steel holes, &c. 

TueEy have in the Southern states, in operation or in course of 
erection 191 cotton factories. This out-numbers by 27 all the cotton 
factories in New England outside of Massachusetts, and exceeds by 
16 the number in that state. The figures speak for themselves, 
and give an outline of what the South is doing in the way of 
becoming her own producer, manufacturer, and consumer. 


THE value of the unit atmosphere—abbreviated, atmo.—which 
has been adopted in the metric system and used by Regnault in his 
investigations to determine the relations between the ae 
and pressure of gases, is the pressure of 760 millimetres (29°922in.) 
of the mercurial column at 0 deg. Cent. (32 deg. Fah.) at Paris; 
which amounts, in that latitude, to 1°0333 kilo mes on the 
square centimetre, or 14°6967 lb. on the square inch. 


THE want of a deep-water harbour on the west coast of France 
has resulted in the construction now being carried on of the new 
rt of La Pallice, three miles west of La Rochelle, where the 
Largest ships, with the exception of, perhaps, some monster iron- 
8, will be able to enter at any state of the tide. The levelli 
and excavations for the docks of the new port have already “2 
great progress since their commencement two years ago. 

To make rope to stand specially heavy strains it should be borne 
in mind that the bending of the strands over the sheave causes an 
internal friction among the fibres of the rope, grinding them into 

wder, because they have a cutting action on each other. By 

ying up the strands with selecting in 
order to compensate for the decreased holding power of the slippery 
fibres, the rope is made much more durable, This is, we believe, 
the idea of Mr. C. W. Hunt, of New York, who makes such ropes 
for his coal hoisting apparatus, 

From statistics recently published, it 7 that there are in 
the world no fewer than Boas paper mills, producing every year 
959,000 tons of paper from all kinds of substances, including rags, 
straw, and alfalfa. About one-half is printed upon, and of these 
476,000 tons of paper, nearly 300,000.tons are used by newspapers. 
The various Governments consume in official business 100,000 tons; 
schools, 90,000 tons; commerce, 120,000 tons; oe 90,000 
tons ; and private correspondence another 90,000 tons, neluding 
women and children, the paper trade employs 192,000 hands. 

NorHine under the sun is new, ¢.g., in Bell’s Weekly Messenger 
for August 26, 1798, occurs the following :—‘* A man has invented 
a@ machine that will stamp or cut 200 horseshoes and nails for 
him in an hour.” Tle same paper has also reference to the pro- 
posed Gravesend and Tilbury tunnel. Eighty-five years have 
passed since 1798. Steam has succeeded sails, and electricity 
threatens to eclipse steam ; but if the luckless enger at Tilbury 
misses the railway company’s ferry steamer, he has to cross the 
Thames in much the same fashion as his woad-painted ancestor 
had to do before the late Julius Cesar troubled us with civilisation, 


Tux following rules for reckoning postage have been sent to a 
contemporary :—Book post: Find the number of ounces. Take the 
first even number not less than this and halve it. This gives the 
cost in half-pence. Letter post: A letter not over 1 0z. costs 1d. 
Otherwise use last rule and add 1d. Parcel post: Find the number 
of pounds and add one. Take the first even number not less than 
this and halve it. This gives the cost in Lae 5 ig 
A book must not be over 51b, nor a parcel over 7 lb, A letter 
over 12 oz. is charged 1d. an ounce, beginning with the first ounce. 
Examples : For a book of 54 oz., say ‘54 = say 6 = 3 half-pence.” 
For a letter of 54 0z., say “* 54, 6, 3 half-pence; and a penny makes 

.” For a parcel of 54 1b., say 5}, 64, 8, 4 threepenny-pieces 
make 1s,” 

IN cleansing old paintings that have become dingy with soot and 
coal-dust, substances are frequently employed that injure the 

inting by acting on the lighter and more delicate tints and shades. 

on Bibra has discovered a method which, according to Wieck’s 
Gewerbe Zeitung, is both safe and rapid. The panting is first 
removed from the frame, and the dust and smoke brushed off with 
a pencil or feather. After this it is washed with a sponge dipped 
in well water. It is next covered with a thick layer of yom 
shaving soap is the best for the purpose, because it remains moist 
and does not dry on. After the soap has been on eight or ten 
minutes it is all washed off with a strong brush or pa addin 
a little water if necessary. The soap that still adheres is ri 
off sufficiently with water, and the picture left todry. When 
completely dry it is further cleansed with nitro-benzol—also known 
as nitro-benzine, artificial oil of bitter almonds, essence of mirbane, 
It is a yellowish, oily, poisonous liquid, with a powerful smell of 
bitter almonds. It is formed when coal-tar benzol is mixed with 
fuming or concentrated nitric acid under suitable precautions. 
The nitro-benzol is poured into a dish, and a clean linen rag gre 
in it, and over the painting. This quickly removes all the 
adherent dirt. This linen rag must be frequently exchanged for a 
clean one. When the rag remains clean after going over it re- 
peatedly the cleansing is finished. If the colours look dull after 
going over it the last time and agape dry, it is given a thin coat 
of the finest olive oil, and after a whi 
good, quickly-drying varnish. 

ProFESssOR COLLADON has for some time observed the effect of 
lightning on different sorts of trees in Switzerland, where thunder 
storms are so frequent—on an average two a week—as to afford 
ample opportunity for such observations. He has ascertained that 
when lightning strikes a tree it leaves very few marks of its ay 
on the upper part and middle of the trunk, a peculiarity which he 
ascribes to the fact of those being more impregnated with 
sugar, @ good conductor, than the lower part. As the electric fluid 
descends to the neighbourhood of the heavier branches, where there 
is less saccharine matter, it tears open the — and in many 
instances shivers the tree. Itis no uncommon thing to find the 
lower part of a tree literally cut by the lightning, while the upper 
portion and the higher branches seem to have suffered hardly at 
. Oaks, however, would ap; to present an exception to this 
rule, for they are often found with tops quite blasted and the 

of the lightning lower down mar ad by a gouge-like furrow. 
ese furrows sometimes Saale round the tree like a serew, 
the reason of which, says fessor Colladon, is that the lightning 
follows the cells of which the bark is composed lengthwise, and in 
certain sorts of wood these cells are disposed 0 ger A curious 
effect of lightning on vines is that it in ly strikes a great 
many vine stocks at the same time over a space, for the most 
circular, from 8 metres to 25 metres in diameter, and containing, 
therefore, several hundred vines. The plants most affected are 
those in the centre of the circle, and-the number of burnt and 
yellowed leaves diminish in pre m to their distance from that 
point, In July two vineyar one canton were struck by light- 
ning, and the first idea of their Lode agra on seeing their shrive 


vines, was that a still more dreaded foe, phyllox had been at 


y | work, but when the professor was called in, he ace he enlightened 


them as of the mischief, and, in proof of his 
diagnosis, ou e In the cen circle 
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MISCELLANEA. 


Messrs. J. HAMBLET AND Co., of West Bromwich, have been 
awarded a gold medal at the Amsterdam Exhibition for iron 
metallic paving. 

Tue Cagliari International Exhibition will be opened on ths 4th 
of November next. This is positively the last announcement, at 
least so it is said. 

_Mr. E. J. Lows, F.R.S., proposes to form, and endow with 
his instruments and library, a permanent meteorological observa- 
tory for the Bristol Channel. 


Messrs. SAMPSON AND Co., leather belting manufacturers, Man- 
chester and Stroud, have been awarded a gold medal at the 
= Exhibition for their main driving belts without cross 
join 

THE French ironclads of the first-class that are now complete for 
sea are three, the Amiral Duperre, the Tonnant, and Devastation, 
each carrying 48-ton , the first with armour of 22in., the 
others with 18in, and 164in. respectively. The English ironclads 
in the same category are the Inflexible, with 80-ton guns and 24in. 
armour; and the Conquerer, with 43-ton guns and 12ia, armour. 


THE Rural Sanitary Authority of the district of Petersfield 
Hants, at their meeting on the 30th ult., approved plans pre 
by Mr. W. Barns Kinsey, M. Inst. C.E., Southwark-street, Lon- 
don, for the sewerage and water supply of the town of Petersfield 
and portions the of and Buriton.. The 
sewerage works w eon the se stem, the exi 
drains and brooks being used for water, 


Tuber wells for furnishing additional supply of water to Brooklyn 
have been put in operation. Fifty 2}in. pipe wells are connected 
with a central receiver, from which a l6in. suction leads to a 
Knowles’s steam pump, which lifts the water into the conduit. 
The wells are driven 40{t. into the ‘‘main spring.” Another gang 
of fifty wells is nearly ready at Baisley’s Pond. From these two 
stations it is expected that an additional supply of 5,000,000 gallons 
daily can be procured from the water which lies below the level of 
the con¢uit leading to the Ridgewood Pumping Station. 


DurineG the past fortnight five accidents with hydraulic lifts 
have occurred in the City, and four persons have lost their lives, 
On Saturday last a lad, in the employ of Messrs. Cassell and Co., 
was ascending from the basement of their establishment in 
Ladlgnte bill by means of a — lift, when some portion of the 
machinery gave way, and he fell a distance of over 60ft. The 
same day the death occurred of a lad, aged fifteen, a van boy in the 
service of the Great Northern Railway Company, who had, a few 
days previously at Messrs. Clark and Wright’s warehouse, Fore- 
street, City, accidentally fallen down a lift hole which had been left 
open, 

A SINGULAR accident happened a few days ago at Zell, Canton 
Zurich, A newiron bridge over the Joess had just been completed, 
and in order to test its stability three wagons laden with cotton 
were drawn across it, a number of the local authorities being on the 
spot watching the proceedings. As the wagons started the bridge 
yielded slightly to their weight, and they had hardly reached the 
middle when the entire structure collapsed, and wagon:, horses, 
and spectators were precipitated into the stream. Herr Ott, 
Mayor of Zell, was killed, and Herr Winkler, a member of the 
Great Council, and two other persons, one of them the engineer, 
were so badly hurt that they are not expected to recover. The 
breakdown is ascribed to the indifferent quality of the iron of 
which the bridge was constructed. 


THE dials on the clock bracket outside the tower of the New. 


Royal Courts of Justice, a Temple Bar, will be at once 
removed and replaced by dials which measure 8ft, Gin. in 
diameter, and are made up with opal glass, which will show 
white by day and will be plainly visible by night. The hands will 

black, as will also be the figures and minutes, while the rings 
and mouldings will be gilt, ‘The clock will be illuminated by gas 
for the present, but it is expected that eventually the electric light 
will be used, It will be fitted with a remontoir escapement, 
by which the long hands will only move once every minute. The 
hours will be struck on a 34 ton bell, the quarters being given by 
smaller bells. The task of erecting the machinery has been placed 
in the hands of Messrs, Gillett and Co., Croydon. 


AN exposition of arts and industry has been ed in the 
southern states of America, at Louisville, Kentucky. It is in 
every way successful, and the space originally laid out for the use 
of exhibitors required to be considerably enlarged. For several 
months before the opening of the exposition Syren for space 
were daily pouring in. The exposition is divided into five depart- 
ments, as follows :—The first for the display of natural products— 
mineral, vegetable, and animal ; the second for machinery of all 
kinds ; the third for manufactures; the fourth for means of trans- 
portation of goods, showing four separate groups—animal, wind, 
steam, and electrical power; and the fifth for music, literature, 
and art. The aim of the "agar of the enterprise has been to 
bring about an exhibition of the products, manufactures, and arts 
of the whole country, and it is stated that this object has been 
completely fulfilled by the exceptional success which has attended 
the undertaking. 


THE production of coal, anthracite, and lignite in France for the 
year 1881 was 19,766,000 tons ; an increase of 582,000 over that of 
the previous year. The departments of Nord and Pas-de-Calais 
figure for 8,992,000, followed at a respectful distance by the Loire 
coal basin, with 3,516,000, Gard with 1,933,000, Burgundy and 
Nivernais 1,552,000, Tarn and Aveyron 1,080,000, Bourbonnais 
961,000. All these minor coalfields have fallen off in their produc- 
tion, and the increase of the year is solely due to Nord and Pas-de- 
Calais. The import of fuel into France for 1881 was 10,221,000 tons, 
of which 5,396,000 came from Belgium, 3,569,000 from England, 
and 1255 from Germany. It is a noteworthy fact that coal im- 
rtation has been steadily increasing for several years in France, 
that of 1872 being only 7,709,000. The exports of coal are very 
small, and are as steadily decreasing, having been 603,000 tons in 
1880, and 601,000 in.1881. The peat fuel industry is also on the 
decrease, for in 1872 the working of peat bogs amounted to 
325,000 tons, and in 1881 to but 233,000. Peat is, however, still 
largely used, there being upwards of 1073 recognised peat beds in 
the State, on which are 8400 separate workings, employing about 
26,000 hands. 


An American journal revives, in a somewhat novel form, an old 
scheme. It is to make Ireland a thoroughfare to America. A new 
line of steamers, starting at first from whatever port on the 
American side — be preferred, would make Galway its port on 
the other. The Canadian system of railroads would require to be 
extended down the north shore of the St. Lawrence to the Straits 
of Bellisle, and a tunnel connecting the island of Newfoundland 
with the mainland would be constructed under the straits; a line 
of railroad laid across the island from the straits to St. John in 
such a manner as to develope the material resources of the island 
and open lands on either side of the line of road to actual settlers, 
the climate, tempered as it is in winter by the proximity of the 
Gulf Stream, being less inhospitable than that of Manitoba ; the 
lighthouse service at and near the harbour of St. John improved, 
if such should be found necessary ; a line of railroad as direct as may 
be from Galway laid to such point on the Irish Channel as may be 
found most eligible for reaching the opposite shore of Scotland ; 
finally, a tunnel under the Channel constructed and the connection 
of the road from Galway made by means of it with the British 
system of railroads. It will be seen that our contemporary con- 
templates giving plenty of employment to engineers. The extension 
of the Canadian ates of railways is feasible and desirable. But 
in the face of the fact that the passage to New York now occupies 
little more than a week, it is, to say the least, doubtful if the rest 
of the scheme would be worth carrying out, even if it were certain 
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(2) tpt rend any mes make a joint application for a patent, | tion, whether left on application or subsequently, must particular 

Ta THE NEW PATENT ACT. and ma: to describe and nature of the invention, and in 
£ Patent Act was published on Saturday. In compli- eae fa for 8 ova must be made in the form set | manner it is sek be performed, and must be accompanied by draw- 
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omitlng the introductory sections, which are little more opolct to, the Patent-office in the prescribed mann (2) An recitation must end with a distinct statement of the invention 

ind h — ‘must contain a declaration to the effect that that t the appli- 
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is not fairly described, or that the application, specification, or 
drawings not or have not been prepared in the bed 
manner, or that the title does not sufficiently indicate the subject 
matter of the invention, the Comptroller may require that the 
application, specification, or drawings be amended before he pro- 
ceeds with the application. (2) Where the Comptroller requires 
an = a the applicant may appeal from his decision to the 
law officer. (3) The ce officer 8 if required, hear the appli- 
cant and the Comptroller, and may make an order determining 
whether and subject to what conditions, if any, the application 
shall be accepted. (4) The Comptroller shall, when an agptee- 
tion has been accepted, give notice thereof to the applicant. 
(5) If after an application has been made, but before a patent 
has been sealed, an application is made, accompanied by a speci- 
fication bearing the same or a similar title, it shall be the duty of 
the examiner to report to the Comptroller whether the specifica- 
tion appears to him to comprise the same invention; an _if he 
reports in the affirmative, the Comptroller shall give notice to 
the applicants that he has so reported. (6) Where the examiner 
reports in the affirmative, the Comptroller may determine, subject 
to an appeal to the law officer, whether the invention com in 
both applications is the same, and if so he may refuse to seal a 
patent on the application of the second applicant. | 
8, (1) If the applicant does not leave a complete specification 
with his application, he may leave it at any su uent time within 
nine months from the date of application. (2) Unless a complete 
specification is left within that time the application shall be deemed 
to be abandoned. 3 
9. (1) Where a complete specification is left after a provisional 
specification, the Comptroller shall refer both specifications to an 
examiner for the _— of ascertaining whether the complete 
specification has been prepared in the prescribed manner, and 
whether the invention particularly described in the —— speci- 
fication is substantially the same as that which is descri in the 
visional specification. (2) 1f the examiner reports that the con- 
itions herein-before contained have not been complied with, the 
Comptroller may refuse to —y the complete specification unless 
and until the same shall have been amended to his satisfaction ; 
but any such refusal shall be subject to appeal to the law officer. 
(3) The law cfficer shall, if required, hear the applicant and the 
Comptroller, and may make an order determining whether and 
subject to what conditions, if any, the plete specification shall 
be accepted. (4) Unless a complete specification is accepted within 
twelve months from the date of application, then—save in the case 
of an appeal having been lodged against the refusal to accept—the 
application shall, at the expiration of those twelve months, become 
void. (5) Reports of examiners shall not in any case be published 
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ment. (3) Where such notice is given the 
notice of the op 
shall hear and decide the case subject to an a 
(4) The law officer shall, if required, hear the person 
making the request and the person so giving notice, and — i the 

ion e re- 


making the request may a from his decision to the law officer. 
(7) The law officer shall, if required, hear the person making the 
request and the Comptroller, and may make an order determining 
whether, and subject to what conditions, if any, the amendment 
ought to be allowed. (8) No amendment shall be allowed that 
would make the specification, as amended, claim an invention 
substantially larger than or substantially different from the inven- 
tion claimed by the specification as it stood before amendment. 
(9) Leave to amend shall be conclusive as to the right of the tw 
to make the amendment allowed, except in case of fraud; and the 
amendment shall in all courts and for all purposes be deemed to 
form part of the specification. (10) The foregoing provisions of 
this section do not apply when and so long as any action for 
2 ee or other legal proceeding in relation to a patent is 

Pero. (1) In an action for infringement of a patent, and in a 
proceeding for revocation of a patent, the court or a judge may 
at any time order that the patentee shall, subject to such terms as 
to costs and otherwise as the court or a judge may impose, be at 
liberty to apply at the Patent-office for leave to amend his specifi- 
cation by way of disclaimer, and may direct that in the meantime 
the trial or hearing of the action shall be postponed. 

20. Where an amendment by way of disclaimer, correction, or 
explanation, has been allowed under this Act, no damages shall be 

iven in any action in respect of the use of the invention before the 
Sisiebner, correction, or explanation, unless the patentee esta- 
blishes to the satisfaction of the court that his original claim was 
framed in good faith and with reasonable skill and knowledge. 

21. Every amendment cf a specification shall be advertised in 
the prescribed manner. 


or be open to public inspection, and shall not be liable to produc- 
tion or inspection in any legal proceeding, other than an appeal to 
the law officer under this Act, unless the court or officer having 
power to order discovery in such legal proceeding shall certify that 
such production or i tion is desirable in the interests of justice, 
and ought to be allowed. ; 


10. On the acceptance of the complete specification the Comp- 
troller shall advertise the acceptance ; and the application and 
specification or specifications with the drawings—if any—shall be 
open to public inspection. 

11, (iy Any person may at any time within two months from the 
date of the advertisement of the acceptance of a complete specifi- 
cation give notice at the Patent-office of opposition to the grant of 


-the patent, on the ground of the applicant having obtained the 


invention from him, or from a person of whom he is the legal 
representative, or on the ground that the invention has been 
patented in this country on an application of prior date, or on the 
ground of an examiner having reported to the Comptroller that the 
specification appears to him to comprise the same invention as is 
comprised in a specification bearing the same or a similar title, and 
accompanying a previous application, but on no other ground. (2) 
Where such notice is given the Comptroller shall give notice of the 
position to the applicant, and shall, on the expiration of those 
two months, after hearing the applicant and the person so giving 
notice, if desirous of being heard, decide on the case, but subject to 
appeal to the law officer. (3) The law officer shall, if required, 
hear the applicant and any person so giving notice and being, in 
‘the opinion of the law officer, entitled to be heard in opposition to 
the grant, and shall determine whether the grant ought or ought 
not to be made. (4) The law officer may, if he thinks fit, obtain 
the assistance of an expert, who shall be paid such remuneration 
as the law officer, with the consent of the Treasury, shall appoint. 
12. (1) If there is no opposition, or, in case of opposition, if the 


determination is in favour of the grant of a patent, the comptroller’ 


shall cause a patent to be sealed with the seal of the patent 
office. (2) A patent so sealed shall have the same effect as if it 
were sealed with the Great Seal of the United Kingdom. (3) A 
patent shall be sealed as soon as may be, and not after the expira- 
tion of fifteen months from the date of application, except in the 
cases hereinafter mentioned, that is to say—(a) Where the sealing 
is delayed by an appeal to the law officer, or by opposition to the 
t of the patent, the patent may be sealed at such time as the 
ww officer may direct. (b) If the person making the application 
dies before the expiration of the fifteen months aforesaid, the 
patent may be granted to his legal representative and sealed at 
any time within twelve months after the death of the applicant. 


13. Every patent shall be dated and sealed as of the day of the 
—— : Provided that no a shall be taken in respect 
of an infringement committed before the publication of the com- 


plete specification: Provided also, that in case of more than one 
application for a patent for the same invention, the sealing of 
a —_ on one of those applications shall not prevent the sealing 
of a patent on an earlier application. 

_ Provisional protection.—14. Where an application fora patent 
in respect of an invention has been accepted, the invention may 
during the period between the date of the application and the date 
of sealing such patent be used and published without prejudice to 
the patent to be granted for the same; and such protection from 
the consequences of use and publication is in this Act referred to 
as provisional protection. ‘ 

Protection by complete specification.—15. After the acceptance of 
a complete specification and until the date of sealing a patent in 
respect thereof, or the expiration of the time for sealing, the 
applicant ehall have the like privileges and rights as if a patent 
for the invention bad been sealed on the date of the acceptance of 

e complete specification: Provided that an applicant shall not be 
entitled to institute any proceeding for infringement unless and 
until a patent for the invention has been granted to him. 

Patent.—16. Every patent when sealed shall have effect through- 
out the United Kingdom and the Isle of Man. 

17. (1) The term limited in every patent for the duration thereof 

be fourteen years from its date. (2) But every patent shall, 
notwithstanding anything therein or in this Act, cease if the 
patentee fails to make the —— payments within the pre- 
scribed times. (3) If, nevertheless, in any case, by accident, mis- 
take, or inadvertence, a patentee fails to make any prescribed 
within the prescribed time, he may apply to the Comptroller 
or an enlargement of the time for making that payment. (4) 
Thereupon the Comptroller shall, if satisfied that the failure has 
arisen from any of the above-mentioned causes, on receipt of the 

ribed fee for enlargement, not exceeding ten pounds, enlarge 

e time accordingly, subject to the following conditions :—(a) The 
time for making any payment shall not in any case be enlarged for 
more than three months. (b) If any proceeding shall be taken in 
respect of an infringement of the patent committed after a failure 
to make any payment within the prescribed time, and before the 
enlargement thereof, the Court before which the proceeding is 
proposed to be taken may, if it shall think fit, refuse to oousl or 
give any damages in respect of such infringement. 

Amendment of specification.-—18. (1) An applicant or a patentee 
may, from time to time, by request in writing left at the Patent- 
office, seek Jeave to amend his specification, including drawings 
forming part thereof, by way of disclaimer, correction, or explana- 


ypulsory licenses.—22. If on the petition of any person inte- 
rested it is proved to the Board of le that by reason of the 
default of a patentee to grant licenses on reasonable — 
The patent is not being worked in the United Kingdom; or () the 
reasonable requirements of the public with respect to the invention 
cannot be supplied; or (c) Any person is prevented from working 
or using to the best advantage an invention of which he is possessed, 
the Board may order the patentee to grant licenses on such terms 
as to the amount of royalties, security for ment, or otherwise, 
as the , having regard to the nature of the invention and the 
circumstances of the case, may deem just, and any such order may 
be enforced by mandamus. 

Register of patents.—23, (1) There shall be kept at the Patent- 
office a book called the Register of Patents, wherein shall be 
entered the names and addresses of grantees of patents, notifica- 
tions of assignments and of transmissions of patents, of licenses 
under patents, and of amendments, extensions, and revocations of 
patents, and such other matters affecting the validity or proprietor- 
ship of patents as may from time to time be prescri (2) The 
Register of patents shall be prim4 facie evidence of any matters by 
this Act directed or authorised to be inserted therein. (3) Copies 
of deeds, licenses, and any other documents affecting the proprietor- 
ship in any letters patent or in any license thereunder, must be 
supplied to the Comptroller in the prescribed manner for filing in 
the Patent-office. 

Fees.—24, (1) There shall be paid in respect of the several 
instruments described in the second schedule to this Act, the fees 
in that schedule mentioned, and there shall likewise be paid, in 
respect of other matters under this part of the Act, such fees as 
may be from time to time, with the sanction of the Treasury, pre- 
scribed by the Board of Trade; and such fees shall be levied and 
paid to the account of her Majesty’s Exchequer in such manner as 
the tape | may from time to time direct. (2) The Board of 
Trade may from time to time, if they think fit, with the consent 
of the Treasury, reduce any of those fees. 

Extension of term of — (1) A patentee may, after 
advertising in manner directed by any rules made under this 
section his intention to do so, present a — to her Majesty in 
Council, praying that his patent may be extended for a further 
term; but such petition must be presented at least six months 
before the time limited for the expiration of the patent. (2) Any 
person may enter a caveat, addressed to the istrar of the 
Council at the Council Office, against the extension. (3) If 
her Majesty shall be pleased to refer any such petition to 
the Judicial Committee of the Privy Council, the said Committee 
shall proceed to consider the same, and the petitioner and any 
— who has entered a caveat shall be entitled to be heard 

imself or by 1 on the petiti (4) The Judicial Committee 
shall, in considering their decision, have regard to the nature and 
merits of the invention in relation to the public, to the profits made 
by the patentee as such, and to all the circumstances of the case. 
(5) If the Judicial Committee report that the patentee has been 
inadequately remunerated by his patent, it shall be lawful for her 
Majesty in Council to extend the term of the patent for a further 
term not exceeding seven, or in exceptional cases fourteen, years ; 
or to order the grant of a new patent for the term therein men- 
tioned, and containing any restrictions, conditions, and provisions 
that the Judicial Committee may think fit. (6) It shall be lawful 
for her Majesty in Council to make, from time to time, rules of 
procedure and practice for regulating proceedings on such peti- 
tions, and subject thereto, such proceedings shall be regulated 
according to the existing procedure and practice in patent matters 
of the Judicial Committee. (7) The costs of all parties of and 
incident to such proceedings shall be in the discretion of the 
Judicial Committee ; and the orders of the committee respecting 
costs shall be enforceable as if they were orders of a division of the 
High Court of 

Revocation.—26. (1 e proceeding by scire facias to repeal a 
patent is hereby abolished. (2) Revocation of a patent may be 
obtained on petition to the court. (3) Every ground on which a 
patent might, at the commencement of this Act, be repealed by 
scire facias shall be available by way of defence to an action of 
infringement, and shall also be a ground of revocation. (4) A 
petition for revocation of a pegs may be presented by—(a) the 
Attorney-General in England or Ireland, or the Lord Advocate in 
Scotland ; (b) any person authorised by the Attorney-General in 
England or Ireland, or the Lord Advocate in Scotland. (c) Any 
person alleging that the patent was obtained in fraud of his rights, 
er of the rights of any person under or through whom he claims; 
(ad) ag 4 person alleging that he, or any person under or through 
whom he claims, was the true inventor o eppinpention included in 
the claim of the patentee ; (e) any en eging that he, or any 
— under or through whom he claims an interest in any trade, 

usiness, or manufacture, had publicly manufactured, used, or 
sold, within this realm, before the date of the nt thing 
claimed by the patentee as his invention. (5) The plaintiff. must 
deliver with his petition particulars of the objections on which he 
means to rely, and no evidence shall, except by leave of the court 
or a judge, be admitted cot ee of any objection of which par- 
ticulars are not so deliv (6) Particulars delivered may be 
from time to time amended by leave of the court or a judge. (7) 
The defendant shall be entitled to pasinastl ows evidence in sup- 
port of the patent, and if the plaintiff gives evidence i i 


d | cease on the expiration of the term for w 
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the validity of the patent the defendant shall be entitled to reply. 
(8) Where a patent-has been revoked on the ground of fraud, 
Comptroller may,’ on the application of the true inventor made 
in accordance with the provisions of this Act, grant to him a 
patent in lieu of and bearing the same date as the date of revoca- 
tion of the patent so revoked, but the patent so granted shall 

the revoked patent 
was 


nted. 
. —27. (1  sieas shall have to all intents the like 
effect as against her Majesty the oe her heirs and successors, 
as it has against a subject. (2) But the officers or authorities 
administering any department of the service of the Crown may, by 
themselves, their agents, contractors, or others, at any time after 
the application, use the invention for the services of the Crown on 
terms to be before or after the use thereof agreed on, with the 
approval of the Treasury, between those officers or authorities 

the patentee, or, in default of such agreement, on 
terms ey eee after hearing all parties 
interes’ 

Legal Proceedings.—28. (1) In an action or proceeding for 
infringement or revocation of a patent, the court may, if it thinks 
fit, and shall on the request of either of the parties to the proceed- 
ing, call in the aid of an assessor specially qualified, and try and 
hear the case wholly or partially with his. assistance ; the action 
shall be tried without a jury unless the court shall otherwise direct. 
(2) The Court of Ap) or the Judicial Committee of the. Privy 
Council may, if they see fit, in any proceeding before them respec- 
tively, call in the aid of an assessor as aforesaid. (3) The remu- 
neration, if any, to be paid to an assessor under this sections 
determined by the court or the Court of Appeal, or Judicial Com- 
mittee, as the case may be, and be paid in the same manner as the 
other expenses of the execution of this Act. i 

29. (1) In an action for a of a patent the plaintiff 
must deliver with his statement of claim, or by order of the court 
or the judge, at any subsequent time, partic of the breaches 
complained of. (2) The defendant must deliver with his state- 
ment of defence, or, by order of the court or a judge, at any sub- 
sequent time, iculars of any objections on which he relies in 
support thereof. (3) If the defendant disputes the validity of the 
patent, the ae delivered by him must state ‘on’ what 
grounds he disputes it, and if one of those grounds is’-want of 
novelty, must state the time and place of the previous publication 
or user alleged by him. (4) At the hearing no evidence shall 
except by leave of the court or a judge, be admitted in proof o 
any alleged infringement or objection of which particulars are not 
so delivered. (5) Particulars delivered may be from time to time 
amended, by leave of the court or a judge. (6) On taxation of 
costs regard shall be had to the particulars delivered by the plaintiff 
and by the defendant ; and they respectively shall not be allowed 
any costs in — of any particular delivered nthe unless the 
same is certified by the court or a judge to have been proven or to 
have been reasonable and proper, without regard to the general 
costs of the case. 

30. In an action for infringement of a patent, the court or a 
judge may, on the application of either party, make such order for 
an injunction, inspection, or account, and impose such terms and 
give such directions respecting the same and the proceedings 
thereon as the court or a judge may see fit. 

81. In an action for infringement of a patent, the court or a 
judge may certify that the validity of the patent came in ques- 
tion ; if the court or a judge so certifies, then in any sub- 
sequent action for infringement, the plaintiff in that action, on 
obtaining a final order or judgment in his favour, shall have his 
full costs, charges, and expenses as between solicitor and client, 
unless the court or judge trying the action certifies that he ought 
not to have the same. : 

32. Where any person claiming to be the patentee of an inven- 
tion, by circulars, advertisements, or otherwise threatens any 
other _ with any legal proceedings or liability in respect of 
any alleged manufacture, use, sale, or purchase of the invention, 
any persons or persons aggrieved thereby may bring an action 

inst him, and may obtain an injunction against the continuance 
of such threats, and may recover such damage (if any) as may have 
been sustained thereby, if the alleged manufacture, use, sale, or 
purchase to which the threats related was not in fact an infringe- 
ment of any legal rights of the person making such threats: Pro- 
vided that this section shall not apply if the person making such 
threats with due diligence commences and prosecutes an action for 
infringement of bis — 

Miscellaneous.—33. Every patent may be in the form in the 
First Schedule to this Act, and shall be granted for one invention 
only, but may contain more than one claim; but it shall not be 
competent for any person in an action or other ing to take 
any objection to a patent on the ground that it comprises more 
than one invention. ; 

34. (1) If a person possessed of an invention dies without 
meking application for a patent for the invention, application may 
be made by, and a patent for the invention granted to, his legal 
representative. (2) Every such application must be made within 
six months of the decease of such person, and must contain a 
declaration by the legal representative that he believes such person 
to be the true and first inventor of the invention. 

35. A patent granted to the true and first inventor shall not be 


by | invalidiated by an application in fraud of him, or by provisional 


protection obtained thereon, or by any use or publication of the 
invention subsequent to that fraudulent application during the 
period of provisional protection. 

36. A patentee may assign his patent for any place in or part 
of the United kingdom, or Isle of Man, as effectually as if the 
patent were originally granted to extend to that place or only. 

37. If a patent is lost or destroyed, or its non-production is 
accounted for to the satisfaction of the Comptroller, the Comp- 
troller may, at any time, cause a duplicate thereof to be sealed. 

38. The law officers may examine witnesses on oath and 
administer oaths for that purpose under this part of this Act, 
and may from time to time make, alter, and rescind rules 
regulating references and appeals to the law officers, and the 
practice and precedure before them under this part of this Act ; 
and in any proceeding before either of the law officers under this 
part of this Act, the law officer may order costs to be paid by either 
party, and any such order may be made a rule of the court. 

39. The exhibition of an invention at an industrial or inter- 
national exhibition, certified as such by the Board of Trade, or the 
publication of any description of the invention during the period 
of the holding of the exhibition, or the use of the invention for the 
a mp of the exhibition in the place where the exhibition is held, 
or the use of the invention during the period of the holding of the 
exhibition by any person elsewhere, without the privity or consent 
of the inventor, shall not prejudice the right of the inventor, or 
his legal personal representative, to apply for and obtain provi- 
sional protection and a patent in respect of the invention or the 
validity of any patent granted on the application, provided that 
both the following conditions are complied with, namely—(a) The 
exhibitor must, before exhibiting the invention, give the Com 
troller the prescribed notice of his intention to do so; and (b) the 
application for a patent must be made before or within six months 
from the date of the opening of the exhibition. 

40. (1) The Comptroller shall cause to be issued periodically an 
illustrated journal of patented inventions, as well as reports of patent 
cases decided by courts of law, and any other information that the 
Comptroller may deem generally usefulorimportant. (2) Provisior 
shall be made by the Comptroller for keeping on sale copies of such 
journal, and ulso of all —— specifications of patents for the 
time being in force, with their accompanying drawings, if any. 
(3) The Comptroller shall continue, in such form as he may deem 
expedient, the indexes and abridgments of specifications hitherto 
published, and shall from time to time prepare and publish such 
other indexes, abridgments of ifications, catalogues, and other 
works relating to inventions, as he may see fit. 


41. The control and management of the existing Patent Museum 


tion, stating the nature of such amendment, and his reasons for 
the same. ©(2) The request andthe nature of such proposed 
amendment shall be advertised in the prescribed manner; and at 
any time within one month from its first advertisement any person 
may give notice at' the Patent-office of opposition to the amend- 
quest, and shall determine whcther, and subject to what conditions, 
if any, the amendment ought to be allowed. (5) Where no notice 
of opposition is given, or the person so giving notice does not 
: appear, the Comptroller shall determine whether, and subject 
{ to what conditions, if any, the amendment ought to be allowed. 
, 6) When leave to amend is refused by the Comptroller, the person 
} 
4 
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and its contents shall, from and after the commencement of this 
Act, be transferred to and vested in the De ent of Science 
— subject to such directions as her Majesty in Council may 
see give. 

42. The Department of Science and Art may at any time 
require a patentee to furnish them with a model of his invention 
on ‘erear to the patentce of the cost of the manufacture of the 
i, the be settled, in case of dispute, by the Board 

e. . 

43. (1) A patent shall not prevent the use of an invention for 
the purposes of the navigation of a foreign vessel within the juris- 
diction of any of her Majesty’s Courts in the United Kingdom or 
le of , or the use of an invention in a foreign vessel within 
that jurisdiction, provided it is not used therein for or in connec- 
with the manufacture or p: tion of anything intended 
to be sold in or exported from the United Kingdom or Isle of 
Man. {?) But this section shall not extend to vessels of any foreign 
State of which the laws authorise subjects of such foreign State 
having patents or like privileges for the exclusive use or exercise 0' 
inventions within its territories, to prevent or interfere with the 
use of such inventions in British vessels while in the ports of such 
foreign State, or in the waters within the jurisdiction of its courts, 
where such inventions are not so used for the manufacture or pre- 
tion of anything intended to be sold in or exported from the 

itories of such foreign State. 
vement in instruments or 


44. (1) The inventor of any im 
munitions of war, his executors, administrators, or assigns (who are 
in this section comprised in the expression the inventor), may 
either for or without valuable consideration) one to her 
jesty’s Principal Secretary of State for the War Department 
hereinafter referred to as the Secretary of State), on behalf of 
er on, ali the benefit of the invention and of any patent 
obtained or to be obtained for the same; and the Secre of State 
may be ey to the assignment. (2) The assignment shall effec- 
tually vest the benefit of the invention and patent in the eee 
of State for the time being on behalf of her Majesty, and 
covenants and agreements therein contained for keeping the inven- 
tion secret and otherwise shall be valid and effectual, notwith- 
standing any want of valuable consideration, and may be enfo: 
accordingly by the Secretary of State for the time being. (3) Where 
any such assignment has been made to the Secretary of State, he 
may at any time before the —s for a patent for the inven- 
tion, or before publication of the specification or specifications, cer- 
to the Comptroller his opinion that, in the interest of the 
lic service, the iculars of the invention and of the manner 
which it is to performed should be kept secret. (4) If the 
— of State so certifies, the application and specification or 
— ions, with the drawings, if any, and any amendment of 
the specification or specifications, and any copies of such documents 
and drawings, shall, instead of being left in the ordinary manner 
at the Patent-office, be delivered to the Comptroller in a packet 
sealed by authority of the Secretary of State. (5) Such packet 
shall, until the expiration of the term or extended term 
during which a patent for the invention may be in force, be 
kept sealed by the Comptroller, and shall not be opened save under 
the authority of an order of the Secretary of State, or of the law 
officers. (6) Such sealed packet shall be delivered at any time 
during the continuance of the patent to any person authorised by 
writing under the hand of the Secretary of State to receive the 
same, and shall if returned to the Comptroller be again kept sealed 
him. (7) On the expiration of the term or extended term of 
the patent, such sealed packet shall be delivered to any person 
authorised by writing under the hand of the Secretary of State to 
receive it. &) Where the Secretary of State certifies as aforesaid, 
after an application for a patent has been left at the Patent-office, 
but before the publication of the specification or specifications, the 
application specification or specifications, with the drawings—if 
any—shall be forthwith per in a packet sealed by authority of 
the Comptroller, and such packet shall be subject to the foregoing 
provisions respecting a packet sealed by authority of the Secretary 
of State. (9) No proceeding by petition or otherwise shall lie for 
revocation of a patent granted for an invention in relation to 
which the Secre of State has certified as aforesaid. (10) No 
copy of any 8 cation or other document or drawing, by 
this section required to be placed ina 
manner whatever be — or open to the inspection of the 
public, but save asin this section otherwise directed, the provisions 
of this part of this Act shall Spply in respect of any such invention 
and patent as aforesaid. (11) The Secretary of State may, at any 
time by writing under his hand, waive the benefit of this section 
with respect to any particular invention, and the specifications, 
documents, and drawings, shall be thenceforth kept and dealt with 
in the ordinary way. (12) The communication of any invention 
for any improvement in instruments or munitions of war to the 
Secretary of State, or to any person or persons authorised by him 
to investigate the same or the merits thereof, shall not, nor shall 
anything done for the purposes of the investigation, be deemed use 
or publication of such invention so as to prejudice the grant or 
dity of any patent for the same. 


Existing patents.—45 (1) The provisions of this Act relating to 
applications for patents and proceedings thereon shall have effect in 
respect only of applications made after the commencement of this 
Act, (2) Every patent granted before the commencement of this 
Act, or on an oye then pending, shall remain unaffected by 
the provisions of this Act relating to patents binding the Crown, 
and to compulsory licenses. (3) In all other respects—including 
the amount and time of payment of fees—this Act shall extend to 
all patents granted before the commencement of this Act, or on 
applications then pending, in substitution for such enactments as 
would have applied thereto if this Act had not been passed. (4) 
All instruments relating to patents granted before the commence- 
ment of this Act required to be left or filed in the Great Seal 
Patent-office shall be deemed to be so left or filed if left or filed 
before or after the commencement of this Act in the Patent-office. 


Definitions.—46. In and for the purposes of this Act, “‘ patent” 
means letters patent for an invention; ‘‘ patentee” means the 
person for the time being entitled to the benefit of a patent; 
‘invention” means any manner of new manufacture the subject 
of letters patent and grant of privilege within section six of the 
Statute of Monopolies—that is, the Act of the twenty-first year of 
the reign of King James the First, chapter three, intituled ‘‘ An 
Act concerning monopolies and dispensations with penal laws and 
the forfeiture thereof ”—and includes an alleged invention, In 
Scotland “injunction” means “interdict.” 

(Zo be continued.) 


Sorzw ProPputsion.—Mr. Isherwood, in a report on the steam 
yacht Siesta, thus divides the work done by the engines, which are 
compound, 104in. and 18in, by 18in, stroke :— 


Horse- 
Indicated horses-power developed by the Oa 
er © wor 

Net horses-power applied to the crank pin... 128329744 100°00 
Horees-power absorbed by the friction of the 
Horses-power ex’ ed in overcoming the 
resistance of the water to the surface of 
orses-power 

Totale,. os «+ 128892744 100°00 


sealed packet, shall in any | lad 


LETTERS TO THE EDITOR. 


THE STABILITY OF SHIPS. 

Srr,—I see nothing to complain of in Mr. J. OC. Spence’s letter 
in your last number except that it seems to imply that the ques- 
tion of the thwartship position of the centre of gravity escaped my 
notice in the Daphne ngs This was not the case; I duly 
investigated the matter, and said in my report—or rather in a 
foot-note thereto—‘‘It has been suggested that the weight of the 
engines largely preponderated to the port side. As a matter of 
fact they were almost evenly balanced.” It was unnecessary to 
discuss the point at greater length because the want of balance was 
very small when viewed in relation to the probable distribution of 
the loose and other weights on board that did not enter into the 
structure of the ship, and could not be ascertained with precision. 

Iam at a loss to see the novelty of the suggestions made in the 
letter of Mr. Andrews. The curves of the metacentres and centres 
of buoyancy, combined with the scale of displacement for the 
Daphne, are given in Fig. 16 of the report, and were repeatedly 
used during my investigations in the manner which he describes. 

way E. J. REED. 


Sm,—In Taz Encineer for last week I notice a letter giving a 
diagram and explanation of the author’s method of getting a 
vessel’s launching stability. It is simply the ordinary metacentric 
diagram made in the offices of many large shipyards, and I should 
be sorry to believe that it is not generally Gove and tolerably 
generally used. I think, however, that Mr. Andrews does not 

uite grasp the whole of the requirements of the case. Sir E. J. 
Reed points out that such a diagram may in many instances be 
misleading. Taking this view of the matter, I should like to ask 
such of your readers as are interested in the subject for their 
opinion as to what is exactly —— My own opinion is that 
the metacentric diagram should be made for every ship, e or 
small: not, as now frequently done, only for vessels of either 
unusual size or form. ith this a calculation of the vessel’s centre 
of gravity in several conditions should be made, or it could be 
approximated to from data previously obtained, from heeling 
experiments, &c. In both cases a percentage to be added to the 
height so got to allow for errors, the percentage to be when 
the height has been got by indirect means. If when the points 
have been plotted it is found that the height of the metacentre 
above the centre of gravity is small com with other 
ships, then a curve of stability should be made for the condition of 
the ship which appears defective. This when made may di 
serious dangers, such as small range, &c., as Sir E. J. Reed points 
out, From this curve the range and character of the curves in 
other conditions can be easily got. The builder will then have all 
the information necessary to insure a safe launch, &c, If, on the 
other hand, the di showed a good height in all the calculated 
conditions, then the curve of stability may be temporarily dis- 
pensed with. I say temporarily, because if made afterwards, when 
there is leisure, it will be a j acer aid to future designing. From 
my acquaintance with ship draughtsmen I believe that a curve of 
stability is generally considered by them to be a work of great 
difficulty, and only to be undertaken by specialists. In reply I 
refer such persons to the paper on ‘“‘ The Curves of Stability of 
some Mail Steamers” in the “* Trans. Inst. Naval Architects,” 1 
wherein they will see that the most laborious part of the work can 
now be done rapidly by an instrument—Amsler’s integrator—and 
that this dors not require the exercise of any unusual genius to 
manipulate. Even if this instrument did not exist, I may state 
that the ord method of calculation, if tedious, does 
not present any difficulties that patience and ordinary arith- 
metic cannot surmount. The price of the instrument is, I 
believe, £20 or less, and cannot be considered prohibitive. As to 
the time occupied, some culars are given in Mr. Biles’s paper, 
but we may assume that frequent practice would much reduce it ; 
and even allowing that it would be perhaps safer to put such 
calculations into the hands of a draughtsman than into those of a 
, a8 suggested by Mr. Biles, the total cost of the curve would 
be trifling. These curves would have another good effect 
besides their ostensible object; they would show so clearly the 
defects of our present type of merchant steamer that the 
type would soon cease to exist, except in a very modified 
form. In conclusion, I beg to suggest to shi pyend managers that 
these curves, and other similar data, wo give very useful 
employment to their draughtsmen in slack times. ‘The revailing 
idea at present in the managerial mind seems to be that if you 
cannot on a few minutes’ reflection think of suitable employment 
for a draughtsman, that you had better ‘‘sack” him at once. The 
objection which might be made to my suggestion is that many 
ship draughtsmen do not understand even the simplest calcula- 
tions, and that it would be difficult to get them to learn, My 
answer to this is that if the advice I give were generally acted 
upon, the number of these ignorant individuals would rapidly 
diminish. We frequently hear wails about the ignorance of ship- 
yard office staffs; is not this almost entirely due to the absence of 
encouragement to learn? The most obvious mode of curing the 
evil would be to give the required encouragement, and I think that 
my suggestion would do this in a very marked manner, and at the 
same time supply shipbuilders with the data which they now very 
generally METACENTRE. 

Jarrow-on-Tyne, September 5th. 


THE DEFINITION OF FORCE. 

Srr,--Referring to the two letters on this subject in your last 
issue, may I express a hope that Professor Smith will give us in 
ed columns the explanation of ‘‘how to r ile the moti 

lance of bodies under opposing forces with the idea that these 
forces or actions are still continuously in activity as transmissions 
of momentum.” As his definition of force involves the word 
momentum, or the product of mass and velocity, will he also 
kindly explain how he defines and measures mass without reference 
to force, which, of course, he must do, as force is yet to be defined. 


With regard to ®, 11., I should like to say that I am not at all | P 


so anxious to know what force is in itself—as to which, I can well 
imagine there may be differences of opinion—but I do want to 
know what sense I am to attach to the word force—or kaglenko, if 
refers that term—when I find it in a text- 
k. Similarly, if I am beginning to study electricity, it is 
essential I should know what the word implies when I find it in 
my text-book ; but what electricity is in itself I cannot be told, for 
the simple reason that nobody even professes to know. I should, 
therefore, be satisfied with the sense of kaglenko given by ©. M., 
but as he is not, will he not give us his own, only let it be some- 
thing more definite than can be gleaned from a popular dictionary. 
I trust your correspondents will consider these suggestions 
favourably, even for their own sakes, in order that others may be 
able to judge of their claims. As it stands, the case would seem to 
be thus :—Since Tait gives two definitions and Herbert Spencer 
none, we may leave them out of account. We have, therefore, 
Newton, Whewell, Moseley, Rankine, Goodwin, Navier, Morin, 
and Sir Wm. Thomson—to whom I may add, from my own know- 
ledge, Clerk-Maxwell, Clausius, Todhunter, and Everett—on the 
one side, and Professor R. H. Smith and . []..on the other. As 
Mr. Homer Wilbur puts it, ‘‘I would by no means deny the 
eminent ——. of these gentlemen, but I confess that in 
such a wrestling match I cannot help having my fears for them.” 
London, September 4th, STUDENT, 


THE EFFECT OF PRESSURE ON ANIMAL 
S1r,—Some years ago I made a examination of the Falls 


careful 
of Niagara, including the and whirlpool, When Cs 
Webs desth ‘war the. pepers, T 


opinion that the pressure of -water-due 
current was the cause of this sad fatality, 


disclose: 


to. the- velocity of the. 
and this view was sub- 
sequently taken by the press. It would be interesting to know if 
any experiments have been made with a view of finding what 


pressure of water animal life in various forms can bear. a 

liminary experiment, I took three new laid and placed 
hem separately in an hydraulic cylinder to be . Two of these 
eggs had a diameter of 1gin. and a length of 2;4in. On the 


pressure being applied by a force pump, they both broke at 750 lb. 


inch, giving total pressure on their surface of about 
500 1b, to each egg. The third egg was 2hin. long lgin. 
diameter, and only stood a pressure o Ib., giving about Ib. 
ressure over the total are». The b occurred circum- 


erentially, that is about the smallest diameter. These eggs 
could, therefore, be lowered to a depth of over 1500ft. below the 
surface of the sea without fracture. These results would, of 


proverbiall: 
ure, 


with a neck bush and gland, and apply the force em to the 
Fi CO. R. PARKES: 


THE EFFICIENCY OF MARINE BOILERS. md 


81r,—In order to show more fully the defects of the modern 
marine boiler, I enclose the indications I have lately taken on”& 
three hours full-speed trial at sea, in one of the first-class war 
ships, in which the coal consumption was from five to six tons per 
hour. As everything was new and clean, the coals of the best 
Searintion, and the furnaces worked by skilled stokers, the results; 
as will be seen, are far from being satisfactory. I have a large 
number of indications of various ships, giving results of a similar 
kind ; so that this table will serve as an illustration of what takes 


on a large scale :— 
Coal consumed per hour furnace... .. .. 401 1b. 
per sup. of grate 19°74Ib. 
Mean velocity of air passing into ashpit per t~ 
Area ofashpit mouth .. .. .. .. 4. «. S802ft. 
Supply of air per furnace per minute ... .. 1764°67 cubic feet. 
‘ Ib. of coal .... 264 ~ 
Water evaporated per Ib. of coal.. .. .. 8883 at tent, of feed. 
Mean force of furnace draught indicated in 
front of fire with dooropen .. .. .. .. 651°8ft. per minute> 
Average temperature of boiler room forward... 105 deg. 25 
» in middle row of tubes 
18in. down at smoke- : 
boxend.. . 700deg. 
” ” bottom row in themiddle ; 
of smoke-boxend .. 442deg. 
” the een 
tion of doors and fire bars. +. Ordinary .bars in 8 
Duration of trial .. .. «s se Shours, {lengths, 
Remarks.—The temperature in the tubes varies to a very great extent, 


ition and draught, carry the higheet 
Fer most from interruption, and are 


faults of marine boilers is that the highest temperature is toward the 
surface of the water ; all below the line of fire bars is out of the influence 
of heat, If steam be raised from all cold water, the bettom Water will 
na lukewarm for many hours after and never reach the boiling- 


I trust that some of your correspondents will give us the figures 
of their indications, as I know of no better place than the columns 
of THE ENGINEER to discuss such important sub 

Pocock-street, Blackfriars-road, . A, Martin, 

August 28th. x 


SIEMENS’ REGENERATIVE FURNACES IN GAS- 
WORKS. 


of the twenty-second annual general 
the North British Association of Gas 


Dvunine the 


—s :—‘* Your sub-committee, in accordance with the remit 
of April 1 


This is attained by so constructing the flues that ey a 
heat to the air, which meets the carbonic oxide gas admi from 
a gas producer, In the usual setting of retorts it takes about two- 
thirds of the coke made to heat the ovens; whereas with the 
regenerative system one-third is all that is necessary, and the hot 
pe a is drawn directly from the retorts into the producer. (2) 
No choking of the flues nor incrustation on the retorts 
lace. There is, therefore, no need to open the oven for cleanitig ; 
Instead of six retorts being placed in an oven with an &ft. 
arch by 7ft. Gin. high, eight retorts are set in the same space ; 
thus proving the system to be attended with a very great economy 
in floor area, &c. (4) Whereas each retort formerly carbonised 
about 144 ewt. of coal per day, 18 cwt. are carbonised per retort 
per day in the new settings, and with no increase in the number 
of men, as less work is required at the furnaces, &e, (5) Retorts 
generally last about two seasons in ordinary working ; but, from 
the equable heat to which they are subjected by the gaseous fuel 
employed, they are likely to about double this time. The 
regenerators may require repair when the main arches are rebuilt 
--say at periods of about ten years. ont The gain by the above 
means is equal to about 1s, per ton of carbonised. The saving 
effected is the difference between the interest on outlay chargeable 
to the new system—being about £5 mouthpiece on @ new 
bench of retorts—and the revenue obtained from the saving in fuel 
and labour. (7) The system can be applied to wg? moderate sized 
works, The heating up, the resting, and the letting down are 
one with great facility in these regenerative furnaces, as the 


on avoiding cold draughts, which are so destructive to re 


gaseous fuel and the air requisite to support com are under 
complete con’ 


Tax WELsH Steet Works.—At three of the great Welsh steel 
works, Ebbw Vale, Tredegar, and Blaenavon, notice of a month 
has been given to terminate contracts. The proceedings will affeot 
at least 10,000 persons, and it is believed to be tog 
wage reduction of at least 10 per cent. 


course, be influenced by the shells being more or less well filled 
by the contents, but in any case it is curious that an article so 
Pd fragile as an egg should withstand such a great 
It would be interesting to make similar experiments 
with various kinds of fish, frogs, water rats, &c., but I am afraid P 
the scientific results would not justify the cruelty, and the Anti- 
vivisection Society might have something to say on the 
It would be possible to calculate qos the pressure of the 
water at the outlet of the whirlpool at Niagara, and if anyone 
should be foolhardy enough to wish to repeat Captain Webb's 
he would do well to himself in an 
September 4th. . 
P 
the highest rows having the best 
temperature. The bottom rows s 
first to get stopped up with soot and dust. The same regularivy OF tem- 
perature does not exist in the tubes of marine boilers as in locomotives, 
which have a command of - and use thicker fites. One of the 
meeting of the members of 
Managers, held in Stirling on the 19th and 20th July, 1883, the 
following report—dated May 15th, ay by @ sub-com- 
mittee in accordance with instructions of the 10th April, 1883, and 
adopted by the research committee of the Association, relative to 
‘* Regenerative Furnaces for Gas Retort Settings,” was read by the 
system of regenerative furnaces = = = 
examined the process as in operation at the Dalmarnock Gas- 
age works, and the furnaces now being constructed at the Dawsholm 
Gasworks, both of the Glasgow Gas Corporation ; and it appears 
to us the following are the principal <a of the system — 
1) A great saving of heat, and consequently a saving of fuel. 
| 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


Madame Borvzavu, Rue de la Banque. 
BERLIN.—Asner and Oo., 5, Unter den Linden. 
VIENNA.—Messrs. ard 


Beckman-street. 
PUBLISHER'S NOTIOE. 


*,* With this week’s number is issued as a an 
Engraving of the Hounslow and Metropolitan Railway, Brent 
Viaduct. as issued by the Publisher contains this 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we it necessary to 
* inform that letters of to the 
public, and intended for insertion in this m, must, in all 


cases, be accompanied by a large envelope legibly directed by the 

received by us may be forwarded to their destination. 

ull be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 


must therefore request correspondents to keep q 
*," All letters intended for insertion in THE y or con- 


of the writer, not necessarily for publication, but as a proof o 
good faith. No notice be taken 9 bs 
commu 


T. T.—There is no book describing the Woolwich Arsenal, with its tools and 
appliances ; but numerous detached articles on the subject have appeared in 
Tue Enoineer and various other publications. 

W. H. H.—Your patent drawing will not be available to us ghee nig von 
We fear that you are only wasting your money, as there is not the least 
chance that ill adopt a earriage designed by an out- 


sider. 

J. R, E.—There is no hot air engine which we could recommend, sufficientl: 
powerful to drive such a pump as you speak of save at a very slow 
As _ have plenty of petroleum available, why not use a petroleum gas 
engine 


BomBaZeen.—Galvanised tanks are quite safe for household purposes. 
— are, when properly pride the very best and safest tanks that 
can be 4 
does, a fe 

R W. D. (Cardiff).— We do not know of any books from which you will get 


@ railway company 


one-half the lead; the remainder is the !ap in inches, the travel of the valve 
equals twice the lap and twice the width of the port. 


PORTABLE ELECTRIC LAMPS. 
(To the Bditor of The Bngineer.) 
‘ - §re,—Can any reader give me the address of a maker of elec- 


tric lamps UX. 
London, ber 5 


PUNCH AND SCREW STOCKS. 
(To the Editor of The Engwmeer.) 
§1r,—I shall be obliged for the address of makers of Adams’ cast steel, 
‘8 punch, and the patent screw stocks, A. 8. 
Milan, August 8ist. 


BORING MACHINERY. 
(To the Editor of The Bngineer.) 
Srr,—Will any of your readers say if a boring machine can be had 
which will drive fd 5ft. anor 6ft. diameter through limestone 
and marl beds at various angles? J. 
Burslem, 4th. 


TESTING LINSEED OIL. 
(To the Bditor of The |Bngineer.) 


Srr,—Can any dent tell me the best way to test raw linseed 
ofl an an 00 When and what they are, 
or can they book upon this subject ? Dexta. 


NOISY GEARING. 
(To the Bditor of The Bngineer.) 
S1r,— In reply to your dent in a recent impression, I would 
that a causes produce this effect. Among others, ‘have enuaneneee 


the wheels 
itched, therefore 


Su , for instance, that of the pitch the inacc 

would equal pitch was the uracy, 

violent shocks 
of th 


the teeth is 
much smoother. Carn. 


SUBSORIPTIONS. 


“aE Encrneer can be order, from newsagent in town or country 
stations; or it can, if preferred, be 


from the office on the following terms (paid in advance) : 
Half-yearly (including double numbers).. .. .. £0 148. 6d. 
Yearly (including two double numbers) oo Al On 


If credit occur extra two shill: sixpence per annum 

Cloth cases for binding Tax Enainzer Volume, price 2s. 6d. each. 

A complete set of Tue EnorneEr can be had on application. 


Subscriptions for Thin Pa will, until further notice, 
received at the rates given below ~~ 
at the publ will receive Taz ENGINEER ly and post-free. 
order must be by letter of 
advice ¢ Publisher. 
= ras Paper Copies may if preferred, at 

Post-ofice order. — Australia, 
ce, rmany, 
ew Brunswick, Newfoundland, New South sien, New Zealas 1, 
land, ’ U: Staten, 
of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
Remittance by Bill im London. — ustria, Buenos Ayres and Algeria, 


A 
reece, Ionian Islands, Norway, Peru, Russia, Spain, Sweden, 
Mauritius, Sandwich isles gave, 


ADVERTISEMENTS. 
*." The charge for Advertisements of four lines and under is three shillings ; 
for every lines afterwards one sh 


two 


‘|}symptoms which long lay dormant have 


Seraing—low wages, lon 


practical regularity, but regularity cannot be guaranteed in such 
‘AU. except weekly advertisements are taken subject to this 7 


Tetters wertisements 
are to be addressed to the Publisher, Mr. George 
letters to be addressed to the Bditor of Tun 


DEATH. 
On the 2nd inst., at his residence, Uromwell House. Bexley-heath, 
, CROMWELL FLEETWOOD F.R.8., M.1.C.B. 
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FOREIGN COMPETITION, 

In Great Britain for some time past, it seems that a 
strike is always in progress, or just terminated, or about 
to begin. Now we hear that the men have turned out in 
one district, now in another. At one season of the year 
the bricklayers are “out,” at another it is the millmen, 
anon the colliers strike. It might, we think, be safely said 
that in this country strikes are like the poor, always with 
us. It may be urged that there is nothing novel in this 
state of affairs. We admit this up to a certain point, and 
no further. Within the last few months a chronic national 
disease has assumed an of extreme severity, and 
uired a 
dangerous energy. It may be that the fever will subside, 
and that we have quiet times again ; but we fear that 
the date of real amendment is not in the immediate future. 
The worst symptom is that the men appear to have lost 
much of that honourable spirit which at one time ruled 
them ; they have even turned their backs on their own 
leaders, The sliding scale movement affords a case in 
point. The ironworkers bound themselves by a solemn 
agreement to take w: fixed by the price at which iron 
was sold. So long as they got augmented wages under the 
new system they were well content. The moment the 
market drooped and prices declined, they refused to be 
bound by the terms of their own agreement. Their proper 
course was to give due notice that they would terminate 
the agreement; instead, they proposed to tear it up. It is 
true that wiser and more honest counsel was accepted in 
some degree, but the ugly fact remains that the working 
man refuses to “ stick to his word ” 

It is right that the full bearing of such an event should 
be understo~d ; and both masters and men will do well to 
realise the true nature of the evil with which they have 
now to contend. A strike does a great deal of mischief 
no matter which side wins, and as we have already shown 
more than once in these pages, it is worse injall cases for 
the men than it is for the masters. Thus we have instances 
in which men, earning on the average 30s. a week, have 
struck for another shilling, They have remained out ten 
weeks, and won at the end of that time. They lost by 
enforced idleness 300 shillings, or £15 each, which they 
could not repay themselves by the rise in less than 300 
weeks, or, say, about six years. ‘This is always the way 
in strikes ; the men always lose more than the sum in dis- 
pute many times over. The strike of miners in North 
Staffordshire is now practically at an end. It is calculated 
that it has cost £150,000. Howis this to be repaid? We 
cite it as one recent instance out of many. The doubt 
and uncertainty which surround the manufacturer tell 
heavily against him in his business. This is indeed one of 
the most serious of all the bad influences exerted by 
strikes. . Its nature, bearing, and effects have so often 
been pointed out that we need do no more than allude to 
them here; and we do this because the relations of 
master and man, capitalist and worker, are in this country 
very different from those which obtain in those countries 
with which we have to compete. During their recent 
visit to Liége, the members of the Institution of Mechanical 
Engineers thrown open to them all the establishments 
in a great manufacturing district ; and nothing struck them 
more than the difference which exists between the practice 
of the working man in Belgium and in this country. 
Nothing is known of a nine hour day there. Twelve hours 
are a regular day ; fourteen hours are not unknown in some 
trades ; and the result of careful inquiry went to show that 
the Belgian working man is sober, thrifty, economical, 
steady, patient, and trustworthy. One of the papers read 
was on the manufacture of zinc in Belgium. One of the 
largest zinc works in the world is that of Vieille Montagne 
not far from Liége, and the paper in question referr 

icularly to that place. One of the ers, a Belgian, 
said that he had Neen asked why it was that the 
Vieille Montagne Company manifested no objection to 
throw its works open to — rivals, and replied that 
the Company did not fear any rivalry in England, 
because the zinc manufacture could not be made to 
pay there. The profits are very small in any case, 
and lacking men of the proper ‘ype, willing to work at 
smal] wages the zinc industry could not exist. At Vieille 
Montagne are to be found men who have worked there 
for over forty years; many of these men toil for fourteen 
hours a day. The great mass of the employés are old 
servants who have, we had almost said, grown grey in the 
service of the firm. They work for wages very much 
lower than any Englishman would accept ; and they are able 
to do this perhaps because they have no beer bills to pay. 
Much the same state of affairs exists at Cockerill’s at 
hours, extreme steadiness of 
application to work, and continuous service extending 
over many years. Even in the coal pits and among the 
colliers we find nearly the same relations between employer 
and employed. The contrast between all this and the 
relations that obtain now-a-days in Great Britain between 
capital and labour is very ing; it is all the more 
startling because we have as a nation to compete with 

ium, to say nothing of other countries worki 


on the same We do not say that long hours an 
low wages are in themselves ; very far from it. But} highway or 
we have not the least hesitation in saying that they are ! fered to 


very much better than no work and no wages at all. And 
whether they are good or not, the fact remains that they 
exist, and that we have to compete with men who are 
satisfied to accept them. 

We do not propose here to assert that the country is 

ing to the dogs because lishmen work short hours, 

emand high wages, and strike often. Such statements 
have often been made, yet we still enjoy national life. We 
would put the point in a somewhat different light, and 
say that the country has already gone to the dogs, Ruin 
and prosperity are relative terms. We once heard of a 
banker who failed, and applied to a wealthy relative for 
aid, stating in a pathetic and heartrending letter that he 
and his family were reduced “ to living on offal.” The 
wealthy one hurried to his assistance, and found him at 
dinner. The soup just gone, salmon before him, and lamb 
to follow. Yet the banker was quite sincere. In the 
same way £100 a year paid ly might represent 
extreme prosperityto another man. It does not follow that 
England is reduced to penury because her men have not 
been and are not what they ought to be. But we do not 
hesitate to assert on the other hand that England would 
be a great deal better off now, and that less poverty and 
infinitely better trade would exist within her shores if her 
working population were more es to work steadil 
and less prone to striking. It is a very difficult 
thing to — now that Great Britain is really pros- 
perous, e can scarcely name a trade which is not 
depressed. Some, such as the silk trade, have been 
totally ruined by foreign competition. It is well known 
that we cannot grow nearly enough corn or meat to 
feed our yee We have to buy these things, but it 
is impossible to buy them if we do not work. Each strike 
represents a loss of so much purchasing power. If, now, 
wages were a little lower, and it was quite certain that 
men would work steadily for a few years, foreign com- 
petition would lose half its terrors; new industries would 
spring into existence ; old industries would be revived and 
extended, and the country would be much more prosperous 
than it is. On this point we do not think there is any 
difference of opinion. 

It is admitted by the men that a reduction in wages 
would extend trade. It may be asked, Why they do not 
act on the fact?, The answer is, that in the first the 
do not, as a body, care to see any extension of trade whi 
would lead to more hands taking it up, because they argue 
that the ~_— the supply of skilled labour the lower 
will wages be. In the second place, they hold that 
the reduction in price which would augment con- 
sumption should come, not from the men, but from the 
masters. Our own experience, however, goes to show that 
neither of these opinions is the principal force in operation ; 
this is ignorance of what is going on around them. 
Foreign competition is to the average English fitter, 
founder, shipwright, or blacksmith an re He 
in no sense or way realises what it means. He holds that 
he is at least as good as any two men to be met with abroad. 
The exceptions to this rule are very few. The best ible 
way to deal with foreign competition is to e the 
working man understand what it is, and this can only be 
done by taking him abroad. There are certain difficulties 
in the way, which, however, may all be overcome by a little 
tact. At, say,a considerable outlay, it would be possible 
for every employer of labour to send half a dozen, thirty, 
fifty, a hundred, of his hands for a fortnight’s tour in 
France or Belgium, or Germany. The more intelligent of 
the men should be selected. ey could not help seeing 
much that would open their eyes, and put the difficulties 
of the employer in a new light. They would learn that 
there are as workmen in the world as any that 
England can turn out. They would see that it is 
sible for a man to live and do well without beer. ey 
would come to understand that when strikes are not of 

uent occurrence, and the relations between labour and 
capital are steady, trade expands and flourishes. They 
would see, finally, that nothing but the enormous natural 
advantages and great wealth of Great Britain enables us 
now to maintain our place inst foreign competition ; 
and they would perhaps learn that if we did a little more 
as the foreigner, our rival, does, we should be infinitely 
better off in every respect than we are. Even, moreover. 
if all this did not follow, a sufficient return would be had 
for the outlay. If the excursionists returned with distinct 
ideas of what foreign competition means, they would 
uickly make their views known to their shop-mates, 
This is the excursion season, and it is not yet too late 
to act on the suggestion we have thrown out. More 
than once the experiment has been tried with success. We 
trust to see it tried yet again, on such an adequate scale as 
will render it not only successful, but far-reaching in its 
benign influence, 


STEAM TRAMWAYS FOR IRELAND. 


GovernmMENT has voted a considerable sum for the 
construction of steam tramways in Ireland. Of course the 
theory is that this money is a loan, but with this we need 
not concern ourselves, It is right, however, that both in 
this country and in Ireland ple should understand 
what the whole affair means; but it is not quite easy to 
arrive at any very precise facts concerning the scheme. 
The prominent idea put forward is that it will be a good 
thing for Ireland to construct steam tramways; but no one 
seems to have the smallest idea where the tramways in ques- 
tion are to be laid down, or who is to work them, or how 
they are to be It rip mee with some point, 
that until the people of Ireland were sure that they 
could obtain funds to make the tramways, it was quite use- 
less to getoutany definite plans. But it might beargued with 
equal feces that it was useless and even irregular to lend 
money for the carrying out of utterly inchoate projects. 
We me that in a little time definite schemes 
will be put forward; and already we have heard some 
expressions of Irish opinion as to what should be done 
with the money, The term “steam tramway” has, rightly 
or wrongly, come to be applied to a line of railway laid ona 

pe ge worked by engines which are suf- 
emit neither steara nor smoke, But it appeary 
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that the steam tramways to be made in Ireland are not 
precisely this. It is contemplated to construct light, narrow 
gauge, railways worked by locomotives more or less of the 
ordinary ty These railways will, it is stated, in some 
cases be tatd on the high road, but in others they will take 
to the fields like any other lines. 2 

We do not suppose that much thought will be given as 


to whether these lines will pay or not. Indeed, we may 


predict with perfect safety that they will not, at least in 
the present generation. It is more to the purpose to con- 
sider how far they, will be useful. Their construction will 
give some employment for a time ; but it is to be supposed 
that a better return than this is anticipated from the 
outlay of much money. Now it is not too much to say 
that a steam tramway pure and simple will be of no ser- 
vice whatever outside any of the large towns, such as 
Belfast, Dublin, or Cork. On a steam tramway we have 
one, or at most two, passenger cars hauled by a locomotive; 
such a train would be utterly useless in any of the country 
parts of Ireland. The number of passengers would be 
small out of all proportion to the means which must be 
provided for carrying them. It has recently been sug- 
gested that in the wild west such lines would be useful for 
carrying tourists, who would do Ireland good. In this 
way some traffic might be obtained for a couple of 
summer months, During the remainder of the year the 
lines would be closed. Surely in this case the game would 
not be worth the candle. Let us, therefore, reject at 
once the steam tramway theory; call spades spades, and 
not agricultural implements, and say that it is intended 
to construct certain light railways in Ireland. Such roads 
are capable of conveying not only passengers, but grain, 
cattle, sheep, pigs, manure, roots, and dairy produce. But 
it is quite clear that such lines cannot to any extent 
utilize the high roads. In the first place, they would 
practically render the roads useless for other purposes ; 
and in the second the roads would be found, as a rule, far 
too steep and too crooked for the intended object. Con- 
sequently the railways would have, as we have said, to 
take to the fields ; but if this is done, the land will have 


to be paid for. In Ireland, of all places under the sun, it is 
most difficult to get land for such a pu without pay- 
ing a long price for it. Now if the land has to be bought, 


we shall £ under the mark if we say that a light railway 
properly — will not cost less than £4000 per 
mile, and this being the case, the sum available can do 
little or nothing towards extending facilities for inter- 
communication. 

The value of the pro railways seems to us to depend 
wholly on the service they can render to the peasantry, and 
this will again depend on the multiplicity of lines. That is to 
say, that unless the light railways are formed in every dis- 
trict—we had almost said in every parish—they cannot 
really prove of much permanent benefit. But it is clear 
that to provide railways uf any kind in such abundance 
would require an outlay of a great many millions. It 
remains to be proved that the construction of a few lines 
ean confer any permanent benefit whatever on the country. 
It is evident that to a very considerable extent the existing 
railways might be made to give some of the advan 
which the proposed lines are intended to secure. Thus, for 
example, the distance between Kildare and Athy, on the 
Great Southern and Western Railway of Ireland, is about 
fifteen miles, Athy is an excellent market town, in 
which, besides, important fairs are held. The farmers, 
however, living on a strip of ground, say, six miles wide 
and fifteen miles long, traversed up the middle by the 
railway, derive no advantage from it whatever. Thus we 
have 90 square miles of country in close proximity to a 
railway which is entirely useless toit. Now, if the stations 
were made on this line at distances of three miles apart, 
then it is evident that any farmer who did not live more 
than three miles away from the railway in a direct line 
would always be within four miles of a station, and could 
then avail himself of the trains to transmit himself or his 
eco to either Athy or Kildare. The same statement 

olds good of the whole line. Let stations be constructed 
on it in sufficient abundance, and we should at once havea 
strip of territory representing hundreds of square miles 
blessed with the advantages which a railway can 
possibly confer. It may be said that this could not be done; 
that a train stopping at all these stations would interfere 
with the traffic. Those who know what the traffic is 
on Irish railways will laugh at this notion. Let the 
suggestion that stations be multiplied, be made to the 
directors of the Great Southern and Western or the Mid- 
land Great Western of Ireland, and they will reply that it 
would be absurd to open such:stations because no one would 
use them; and it is to be taken for granted that these 
penny know pretty well what they are about. It will 

found in Ireland essential to the success of a railway 
that it must carry at a very cheap rate. We do not mean 
to measure its success by dividends. Such light railroads 
as the friends of Iveland wish to see constructed can only 
prove successful if they are used. But a very moderate 
tariff will suffice in a poor country to render a railway or 
other mode of transport wholly unpopular. The railways 
of the United States serve a comparatively rich country 
and a wealthy peasantry. But it is well known that they 
are compelled to carry grain at absurdly low rates or they 
would not get any business. Furthermore, the agricultural 
produce of the country would not bear a high tariff, and 
unless the railways could rest content with a low one, the 
wilderness would never have been cleared, populated, and 
civilised as it has been. In Ireland little or no importance 
has ever been attached to time, and the average peasant 
would much rather trudge six or eight miles beside his 
horse hauling a ton of grain behind him, than pay a couple 
of shillings for the conveyance of the same weight by rail. 
The light railways of Ireland to be of service must be 
“poor men’s roads.” If they are aught else they will be 
dismal failures, 


The most important point for discussion at the present 
moment is the locality or localities in which the first 
of the light railroads are to be constructed, If these should 
prove successful there can be little doubt that Parliament 
would provide additional funds—in short, any money that 


might be wanted to make others. But it will be far more 
difficult to decide the point than may appear at first sight. 
There will be thousands .of applicants for the money. 
There is not a parish in Ireland which would not be glad 
to have a line or even twenty lines made in it, wholly 
regardless of the future; but it ia to be supposed that 
some sort of judgment will be exercised, and that a selec- 
tion will have to be made. Nothing can be more trouble- 
somethan such a task. If the neighbourhood of a large town 
be selected, then no fair trial will be given to the scheme. 
If, on the other hand, a country district be taken, then 
transshipment of goods 6n 'to a main line railway will be 
necessary. Time must be left to develope matters; mean- 
while-we may be permitted to question whether Ireland 
really wants such light railways at all. To put it in 
another way, can such railways doa country, already well 
provided with roads and main trunk lines of rail, any 
? We fear that the answer must bein the negative. 
ein ew up new countries, quite unprovided with 
roads, light railways have not been usually successful, 
or even moderately satisfactory. It is doubtful if 
small scale railways can ever be made to vide 
adequately for the wants of any country, advanced 
beyond the very first elements of civilisation. If they 
succeed in adding materially to the wealth and pros- 
perity of Ireland, they will do more than they have ever 
done before. We are, however, far from deprecating the 
carrying out of the idea. The nioney ‘has been made 
available, and thus the means are provided for trying a very 
interesting experiment. It will be a great pity, however, 
if the experiment.is deprived of every chance of success by 
the incompetence of those entrusted with the spending of the 
money. The greatest care must be taken to make the new 
means of intercommunication extremely popular; and this 
can only be done by consulting the wishes of the agriculturists 
themselves, Under no-circumstances will it do to entrust 
the ——— of routes to engineers alone. These gentle- 
men, in their desire to do what is constructively right may 
do what is politically wrong. It must not be forgotten for 
amoment that the mustnot beexpected to pay. 
That is wholly a secondary consideration. They are to get 
traffic, no matter how. If they do not get traffic they will 
be as utterly useless as were miles and miles of highways 
and thousandsof acresof drainage workscarried out in 1847-8 
and ’9, to provide employment and improve the country. 
It remains to be seen whether men can be found who will 
really administer the fund to advantage. They will have 
almost inconceivable difficulties to contend with. It is not 
easy to make a thing popular which no one particularly 
wants, 


THE WATER SUPPLY OF NEW YORK CITY. 


New York, confident that the Croton aqueduct would meetevery 
demand that would be made upon it, learned at an’ early period 
that economy in the use of water was unnecessary. The growth 
of the demand has, however, become greater than the supply 
could keep pace with, and for some time back New York has 
wanted water. Various schemes for augmenting the supply 
have been discussed ; that which at present meets with most 
favour has been prepared by Mr. Isaac Newton, chief engineer 
to the Croton works. It contemplates the promotion of a new 
reservoir by the construction of a dam at the lowest point in the 
Croton Valley at “Quaker Bridge,” the reservoir to have an area 
of 3635 acres, the water level to be nearly 34ft. above that of 
the present Croton dam. The additional watershed thus utilised 
would be twenty-three square miles, and the estimated daily 
increase of water over the present supply would be about 
20,000,000 gallons, making a minimum supply for the city of 
250,000,000 gallons. The total cost of the dam, land damages, 
and the new aqueduct, 31°89 miles long, circular, and 12ft. 
diameter, will be as estimated about £2,900,000 ; but other out- 
side estimates put the cost at £6,000,000, and it is asserted that 
its construction will be attended with serious danger ; that its 
success is problematical ; that the only sure thing about it is the 
enormous load of debt which it will entail upon a city now 
overloaded with indebtedness ; and that any one of the other sug- 
gested plans would be better, far cheaper, quicker in furnishing the 
required water supply, and equally effective for permanent use, 
The other plans contemplate the building of a dam and the 
formation of a reservoir at the lowest available point on the 
Croton River, and in the Croton Valley. A second proposition 
is to dam the east branch of the Croton at Brewster’s Station. 
The third plan is the construction of two aqueducts, one below 
the present Croton dam and another above the dam, the object 
being to add to the present means of delivering the present 
storage supply, and to increase the supply from sources not now 
utilised. hat may be considered a fourth proposition was 
made by a member of the Board, who suggested the building of 
a temporary flume of wood, 4ft. in cross section, from the present 
Croton dam tothe city. One of the principal existing difficul- 
ties is that the Croton aqueduct will not carry enough water, so 
that in effect the total available supply is not utilised. Energetic 
efforta have from time to time been made to induce the inhabi- 
tants of New York to practise economy in the use of water ; 
hitherto without avail. . 


THE IRON TRADE AND THE WIRE GAUGE, 


THE new standard wire gauge adopted by the Board of Trade— 
particulars of which will be found on another page—and 
legalised by the recent Order in Council, is strongly condemned 
by those ironmasters who are largely engaged in the making of 
sheets. Their singles, doubles, and trebles mean various thick- 
nesses, determined mainly by the Birmingham wire gauge. 
Worked out with a view to their application to the iron trade, 
the new denominations of standards set forth in the schedule 
appended to the Order in Council place the sheet-makers at a 
disadvantage to the extent of, speaking broadly, one gauge in 
the scales by which the foregoing thicknesses are severally deter- 
mined. What would be 20-gauge under the new standard 
is nearly 21 under the old; 24 is thinner than the existing 25; 
27 is the present 28; and 28 is the subsisting 29 (bare), 
The orthodox difference in price between singles, doubles, and 
trebles is 30s. in each case ; but modern competition has made 
the rule of but exceptional observance, Nevertheless the 
difference of one gauge should, even now, by turning a double 
into a single, or a treble into a double, prejudice the sheet 
maker to the extent of from 10s, to 30s. per ton; and that 
which is true of the sheet maker is true likewise of the gal- 
vaniser, who in his turn sells the galvanised sheet by a like 

ing scale, It is too much to suppose that when, in March 
next, the new standard comes into enforced observance, buyers 


of ungalvanised and _.of galvanised. sheets alike will not demand 
all the benefit of the new denominations of standards. In 
anticipation of this the sheet. makers who were assembled upon 
*Change in Wolverhampton. on Wednesday advised that concur- 
rently with the coming into operation of the new scale, it shall 
be the custom of the iron trade to determine the sheet scales by 
the weight of the sheet per superficial inch, The sheet would 
then, as now, be higher or lower in price, according as the iron 
was thinner or thicker, and the threatened loss might be averted. 
There is no maker of sheet iton ‘atthe Board of Trade. 


DEEPENING RIVERS, 


Ir is well known that the Mississippi River gives a great deal 
trouble, and it would appear that the losses and. dangers in 

floods are augmenting. We have long since pointed out in 
these that the proper way to prevent floods from doing 
harm is to lower the beds of the rivers instead of building 
embankments. American engineers begin at last to realise the 
fact that this theory is sound, and a scheme for lowering the bed 
of the great river is now being discussed. Mr. Erkson pro ° 
the use of barges or deep-water boats from 500ft. to 600ft. long, 
so constructed as to be capable of being sunk and anchored to 
the bottom of the river, so as to create strong currents, and thus 
cut away bars or cut off bends, and give a uniformity of 
current to the stream. The up portion of the barges 
deflects the top or surface current of the river, and assists it in 
carrying off the obstructive matter which is raised. The barges 
can be taken up, it is said, and removed in two hours to some other 
place, or their positions can be entirely changed in a much shorter 
space of time, and by their use Mr. Bikson holds that rivers and 
bars can be ploughed to a depthof 30ft. According to an American 
contemporary, this scheme has met with the approval of the 
United States Corps of Engineers. The idea is very ingenious, how 
far it is practicable must depend mainly on the river. There 
are, however, many places in which the use of movable obstruc- 
tions would no doubt prove useful in causing the automatic 
modifications of river tae and we commend Mr. Erkson’s 
scheme to the attention of our readers without claiming more 
for it than that it is worth consideration and investigation. As. 
regards the Mississippi, something must be done very soon, It 
is stated by the ablest and best informed engineers, that ina 
comparatively short 8 of time the Crescent City will be 
practically stranded, high and dry, thirty miles from the river, 
by its breaking through into Lake Ponchartrain; and Vicks- 
burgh and Greenville will each be twenty miles distant from the : 
river bank. From Greenville to Memphis, the majority, if not 
all, of the plantations and villages will within twenty years be 
ruined. Within a shorter time Fort Randolph is in danger of 
being left fifteen miles from the river bank. The towns and 
plantations in the vicinage of Island No. 10 are in great danger 
of being destroyed, and Cairo, gome engineers tell us, will shortly 
become a town on the Ohio River, twenty miles from the 
Mississippi. Even St. Louis, strange as it may seem, is in no 
little danger. 


BRIDGING OVER THE STRAITS OF MESSINA. 


ATTENTION is called by the Rheinisch Westfiilische Zeitung to 
a proposal of Signor A. Giambastiani for erecting a bridge over 
the Straits of Messina, instead of piercing the tunnel which has 
been for some time under discussion in Italy, His experience in 
designing bridges of extensive span has been, it is said, of a varied 
character, and he was chief engineer in the construction of the 
Italian approaches to the St, Gothard Tunnel. He proposes to 
have five openings, the three middle to be each 1100 yards 
in length, and the two side openings to be each half that length. 
The pillars are to be of granite, and the openings will be spanned 
by arched girders of steel, the rise of which is designed to be one- 
tenth of the width of the arch. Signor Giambastiani intends, it 
is said, to perfect his design in accordance with the detailed local 
investigations he proposes to make, and then to place it before 
the Italian Minister of Public Works. With reference to this 
scheme, Herr Cottrau, director of the “ Impresa Industriale 
Italiana,” has called attention to the fact that the idea is not 
new, as he made studies for the same purpose in 1866. He had 
proposed openings of 650 to 875 yards, but after careful exami- 
nation had arrived at the conclusion that the secure placing in 
position of solid pillars in the Straits of Messina was either 
impossible, or only practicable by means of an expenditure out 
of proportion with the results to be obtained. He founded 
this opinion on his investigations respecting the depth of the 
channel and the force of the current, and it was for this reason 
that the matter was then abandoned. 


LITERATURE. 


A Practical Treatise on the Strength of Materials, including their 
Elasticity and Resistance to Impact. By Tuos. Box. 8vo., 
525 pp. London: E. and F.N. Spon. 1883. 

By the publication of this book Mr. Box has laid engineers 

under another obligation. They are already indebted to 

him for his treatises on heat, on mill gearing, and on 
hydraulics, and there is no writer who so thoroughly 
deserves to be allowed to style his books “ practical,” for 
he mapeannae f realises the requirements of the engineer 
daily engaged in the design and execution of work. His 
books are essentially practical because they deal theoreti- 
cally with questions as they occur in practice, with a 
directness and simplicity which appeal to those practicall 
engaged. This new book before us is in ity muc 
more than its title declares it to be, for it is on the strength 
of materials and the stresses thrown upon them in their 
applications, Thus, for example, in the case of girders, 
the strength of the materials usually employed in such 
structures is given, accompanied by clearly-worded descrip- 
tions of the simplest methods of finding the stresses on 
their different parts. 
treatment is observed. 
The book is divided into twenty-three chapters and an 
appendix, which have respectively the Sloat titles :— 
sisile Strain, Rivetted Joints, Cohesion Applied to Pipes, 

Strength of Chain, Ropes, &c., Shearing Strain, Crushi 

Strain, Strength of Pillars, Connection of Pillars wit 

Transverse Strains, Wrinkling Strain, Transverse Strain, 

On Similar Beams, Connection of Transverse and other 

Strains, Roofs, Torsional Strain, Extension and Compres- 

sion, Deflection of Beams, Torsional Elasticity, Modulus 

of Elasticity, Permanent Set, Impact, Collapse of Tubes, 

Factor of Safety, and Fatigue of Materials, is enumera- 


With other applications the same 


tion gives some idea of the scope of the book, In Lara 
with the effect of stress of the ‘ifferen t kinds, the author's 
are illustrated by clearly executed litho- 
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graph diagrams. These, as well as all the diagrams em- 
ployed, are placed on sheets at the end of the Pook, 
an arrangement which affords considerable facility o' 
making up for the printer and publisher, but which, 
is not so convenient for the reader as when the 
diagrams are placed near the text dealing with them. 
This arrangement has, however, been adopted in all 
Mr. Box’s books, from which it may be concluded that 
he has some grounds for choice in this matter. It is notice- 
able that the sources of most of the experimental data on 
the strength and behaviour of iron and steel under stress, 
used by the author, are the published records of the 
of Hodgkinson, FE. Clarke, Fairbairo, 
and Kirkaldy, while the more recent experiments carried 
out by Professor Kennedy under the auspices of the 
Institution of Mechanical Engineers, and reduced by 
Professor Unwin, are little referred to. There may, 

rhaps, be nothing to choose between the experimental 

ta obtained by ‘Mr. Kirkaldy and Professor Kennedy, 
but the results carefully extracted from experiments with 
the most modern testing apparatus, and with the modern 
materials, would probably commend themselves to engi- 
neers in preference to those obtained by Hodgkinson with 
less perfect apparatus, especially as relates to the very 
minute quantities involved in a discussion of the question 
of permanent set. 

n dealing with rivetted joints Mr. Box makes special 
reference to the difference in the proper diameters of 
rivets for boiler and girder work, and shows that as the 
pitch in boiler work must bear a relation. to the steam 
pressure to be employed, the diameter of the rivets must be 
reduced as the pressure is increased. Mr. Box is, however, 
not quite right here, close pitching is used to make tight 
age but in best workmanship it is unnecessary. Thus, 

r. Stroudley has recently augmented and increased the 
pitch of his rivets in locomotive boiler work, and has suc- 
ceeded in getting a strength of 82 per cent. in double rivetted 
plates, instead of the more usual 76 per cent. With reference 
to the size of rivets it is noticeable that from practice both 
Mr. Box and Professor Unwin give simple rules for the 
diameter of rivets, the diameter, according to Mr. Box’s 
rule for iron plates—namely, d = (¢ x 1:25) + ‘1875 being 
for a plate 0°375in. in thickness—is 0°656in., while from 
Professor Unwin’s rule d = 1'2 Vi, the diameter is 0°73. 
The tables given by both authors differ to the same extent, 
and both refer to boilers, Mr. Box to boilers under about 
50 1b. pressure. On the strength fof girders, beams, 
roof trusses, and similar structures, Mr. Box has expended 
a good deal of labour, in order to reduce to the simplest 
possible form the calculations necessary to arrive at the 
required sectional areas. He never uses a dozen words 
when six will suffice, and hence the reader finds it neves- 
a to follow him with close attention. 

n his experimental data on permanent set and deflec- 
tion, Mr. Box refers extensively to Hodgkinson and Fair- 
bairn, and gives some original figures, and we should have 
been glad to have seen some more from the source of 
the last mentioned. On deflection the older experiments 
may be allowed to afford satisfactory information, but on 
permanent set he should have looked for some of the 
measurements taken by means of modern first-class rigid 
testing machines, by which alone such minute quantities 
as the 54000 Of length of a test piece can be measured. 
Hodgkinson’s experiments showed, indeed, what has been 
much more accurately observed of late, namely, that the 
lower strains were attended with considerable set, but his 
means of measuring such small quantities were not sufti- 
ciently exact to permit the measurement with rigid 
accuracy, and hence the sets he obtained under the smaller 
strains were far from uniform, and appeared anomalous. 
Practically it may remain true that these very small sets 
which take place within what becomes, after the test piece 
has been most severely tested, the limit of elastic exten- 
sion, are quite unimportant, but if they are to be referred 
to at all, the most trustworthy measurements should form 
the basis of their consideration. 

The chapter on impact is characterised by Mr. Box’s 
essentially utilitarian mode of treating any theoretical 
problem. He first surveys the problem, conceives its 
solution to depend on certain bases, builds a formula on 
these, then tests it by practical application. The chapter 
is a useful one, and though some of our readers may 
y sergy with the way in which the author uses the word 

orce, engineers will find in it something which many 
have looked for in vain elsewhere, though Whewell, Mosely, 
and Willis have well treated the subject. In the chapter 
on collapse of tubes the author does not get beyond Vair- 
bairn, though he makes new use of some of his experi- 
mental data, and especially with respect to oval flues; but 
all his readers will not agree with him in his approbation 
of the flat ring for strengthening a flue tube, the ring bein 
bent edgeways, so that its width is in a radial plane ores, 
of forming part of a cylinder. Reference is more espe- 
cially made to it as applied toa flue made slightly oval; 
but in enagag this form of support is not found to pre- 
vent collapse. There is a great deal in this book which it 
would be interesting to dwell upon; but its subjects are 
so numerous that we must refer our readers to the volume 
itself, with which we may with confidence say they will be 
well satisfied. 
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CROMWELL FLEETWOOD VARLEY. 

Cromwent Variky, the elettrician, died! ldst 
Sunday night at his residence at Bexley Heath, Kent, from 
general exhaustion ‘of the ‘system. ‘He has left a great: mark in 
the development of the electric telegraph, and in various other 
branches of science. On his mother’s side of his family he was 
related to Oliver Cromwell, through Cromwell's daughter who 
married General Fleetwood, and his family are among the nearest 
surviving relatives of the Protector. He was born at West- 
minster on the 6th of April, 1828. His father, the late Cornelius 
Varley, also a man of science and an artist, was a chief pioneer of 
the school of water-colour painting in this country, and the 
actual originator of the Old Water-colour Society; he likewise 
invented the graphic telescope, ground the first diamond lens, 
and was noted for his improvements in and researches with the 
microscope. Cornelius Varley was well known in the London 
scientific world; he worked actively in the management of the 
Society of Arts, was one of the founders of the Microscopic 
Society, and delivered pne of the first Friday evening lectures at 
the Royal Institution. John Varley, the uncle of Cromwell 
Varley, worked with his brother asa pioneer of English water- 
colour painting, and was a close friend of Blake, the painter; he 
would sit for hours with Blake listening to his descriptions of 
his waking visions, in which he had great faith, and exerting 
himself to place them graphically upon paper. Gilchrist’s life of 
Blake contains interesting particulars in relation to this matter. 
Inventive genius runs in the family. Cromwell Varley’s brother 
Frederick invented the flexible carbons for arc er recently 
described in these pages, and another brother, Mr. S. A. Varley, 
has done his share in developing the dynamo machine, as recently 
narrated by Professor Tyndall at the Royal Institution. 

In his younger days Cromwell Varley led an active life ; he 
was of strong frame, and excelled in swimming, which enabled 
him to save two or three lives, for which the Royal Humane 
Society gave him a testimonial. In the early days of telegraphy 
he began to devote his life to the engineering branch of that 
science, and one of his first original feats was to devise a method 
of locating distant faults in land wires, which attracted the 
special attention of the directors, among whom were William 
Fothergill Cook, Robert Stephenson, and General Wyld. One 
discovery after another was made by him, until he finally became 
chief engineer and electrician to the Electric and International 
Telegraph Company, in which position he remained until the 
telegraphs were taken over by the Government. His inventions 
and discoveries have been so numerous that but a few can be 
mentioned here. His patents date from August, 1854, to the 
present year. Prominent among his early inventions was an 
apparatus for transmitting electrical signals, the chief points of 
which were a double current key and a polarised relay, the 
negative current being employed for the first time not only to 
discharge the line, but acting on a ised relay instead of a 
spring, increased the sensitiveness and trustworthiness of the 
relay so much that it became practicable for the first time to 
work from London to Edinburgh direct, a feat previously impos- 
sible in the then existing conditions of insulation. Polarised 
relays and double current keys of modified form are in use to 
this day. Extending his researches further, the system of using 
@ negative current to eliminate the absorbed charge in sub- 
marine cables enabled a higher rate of signalling to be obtained, 
and communication between London and continental towns by 
relaying the current was established for the first time. This 

tem forms the groundwork of all modern methods of signalling 
through submarine cables, 

Cromwell Varley was associated with Robert Stephenson, Sir 
William Fairbairn, and others in devising the first successful 
Atlantic cable, the earliest one having failed from faults both in 
construction and design. He read a paper before the Institute 
of Civil Engineers, in which he gave the dimensions of the 
copper core and the gutta-percha dielectric, from which he cal- 

ted that a speed of fifteen words a minute would be obtain- 
able; he was able to do this in consequence of having con- 
structed an artificial line, consisting of a series of fine German 
silver resistances, to which at regular distances were attached 
induction plates or condensers made of alternate sheets of var- 
nished paper and tinfoil, whereby he reproduced the phenomena 
of the inductive absorption and retardation of any projected 
cable the electrical properties of which it was desired to know 
beforehand. With this apparatus, during the time of the 
construction of the actual Atlantic cable, he was continually 
experimenting. This apparatus he exhibited at work one 
evening in public during his lecture at the Royal Institution 
on submarine telegraphy ; he arranged it as a submarine cable 
from England to South Australia, putting in reflecting galvano- 
meters at imaginary stations at the distances of Gibraltar, Suez, 
Aden, Bombay, Point de Galle, and so on. The galvanometers 
were placed in front of the lecture table one above the other, 
so that when at rest they threw a vertical row of spots upon the 
screen behind, a feat requiring in itself no mean skill in adjust- 
ment; in fact it was a delicate experiment to attempt to 
perform at all before an audience. When the current was 
sent, Gibraltar received it almost instantly, Suez shortly 
after, but it was a long time in reaching Australia, and 
then produced but a slight deflection, thus powerfully dis- 
abusing the minds of non-technical observers of preconceived 
ideas as to the speed of electricity. He took cccasion to remark 
that the speed of electricity varies with the inductive condition 
of every wire used, and that Wheatstone’s solitary experiment as 
to the speed of electricity, so often quoted in school-books and 
text-books of the last generation, is altogether untrustworthy. 
One evening during a walk from Beckenham to Bromley he con- 
ceived the idea that under certain conditions an: infinitely small 
charge of electricity might be increased to an infinitely large one, 
and on his return, by means of two insulated kitchen saucepans 
and an intermediate carrier, he succeeded in getting a strong 
spark from an original feeble charge produced by rubbing a stick 
of sealing-wax. The details were published in these pages some 
years ago. This led to his construction of 4 machine which was 
exhibited in the great Exhibition of 1861,the simple rotation of 
which machine produced. powerful electrical effects, Sir William 
Thomson afterwards 


and it is the foundation of the now popular Holtz’s electrical 
machine. One of his inventions of more philosophical than 
practical use, partly because of out-of-doors conditions of insula- 
tion, was a kind of singing or humming telegraph; an iron wire 
about 4ft. long was strained over a kind of fiddle case, and near 
its centre was surrounded by an insulated coil of wire which did 
not touch it; the sending ent was a vibrating tuning- 
fork, which threw as many pulsations of electricity into the line 
wire per second as corresponded with rate of harmonic vibra- 
tion of the stretched wire in the receiving instrument, 
which therefore set up a humming noise when the current 
ivi ing instruments had other 


used th’s principle in his “multiplier,” |. 
which has been found useful in various electrical instruments, ‘ 


to its own sending instrument and no other, and in his 
at Fleetwood. House, Beckenham, which was 


bees possessed of deep rich bass voices. He managed to get 
five ‘or six messages through one wire at the same time 
with his apparatus. He and Sir William Thomson in- 
vented the curb key for sending impulses through long 
cables, and leaving cable in a neutral state after the 
first impulse had produced the desired signal on Sir William 
Thomson’s reflecting galvanometer at the other end. This was 
done by sending five or six positive and negative impulses iato 
the cable, most of which subsequently neutralised each other, 
and left the cable ready for the reception of a new signal. In 
his evidence before the House of Commons Committee on Sub- 
marine aye ga Sir William Thomson bore testimony to the 
perfection to which he had brought cable testing by the aid of the 
use of good resistance coils, the want of which had been felt by 
Sir William during the part he took on board one of the ships 
in the firat Atlantic telegraphic venture. Mr. Latimer Clark was 
the first to lay down pneumatic pipes for the conveyance of 
written messages over short distances in the City; Mr. Varley 
improved and expanded the system, adding to it some ingenious 
apparatus by which the carrier would open the door and let itself 
out at the end of the journey, instead of leaving this to be done 
by the assistant in charge, whose time and attention were to that 
extent liberated. 

Cromwell Varley never wrote a book, although he had one in 
hand consisting of tables of figures, the result of elaborate cal- 
culation, for the use of electricians, Edward Fournier, one of 
his assistants who was versed in mathematics, helped him in the 
routine work; but he also has departed this life, s0 whether the 
work is far enough advanced for the scientific world to reap the 
benefit is a question. Also, during the latter part of his life, 
Mr. Varley from ill health was only able to attend inter- 
mittently to scientific pursuits, and unfinished pieces of appa- 
ratus are in existence, to the maaning of which perhaps only 
the more developed telegraphy of the future may be able to 
furnish the key. His own records of his discoveries will te 
found chiefly in the Patent-office, in the “ Philosophical Trans- 
actions” of the Royal Society, and in the proceedings of various 
other scientific bodies. His health had been failing for a 
long time. During the autumn of last year he was tra- 
velling in Switzerland and southern Europe, and returned 
strengthened somewhat in health, but afterwards gradually 
declined, and never again left his home at Bexley Heath for any 
lengthened period. His death was unexpected, for he was out of 
doors last Saturday, and had been much as usual throughout 
Sunday. At night, however, he was too feeble to walk to his 
bed, and while temporarily supported before the fire on cushions 
he quietly and peacefully breathed his last, apparently without 
pain. He leaves behind him a widow and two sons and two 
daughters to mourn his loss, His funeral was appointed for 
yesterday at the church at Bexley Heath, consequently before 
these lines reach the public eye the interment of his remains 
will have taken place. 


THE NEW STANDARD WIRE GAUGE. 


THE following is the recent Order in Council legalising the new 
standard wire gauge. It was given at the Court at Osborne 
House, Isle of Wight, on the 23rd ult.:—‘‘ Whereas, by ‘the 
Weights and Measures Act, 1878,’ it is—among other things—pro- 
vided that the Board of Trade shall from time to time cause such 
new denominations of Standards, being either equivalent to or 
multiples or yr es parts of the imperial weights and measures 
ascertained by the said Act, as ove to them to be required in 
addition to those mentioned in the Second Schedule to the said 
Act, to be made and duly verified, and that those new denomina- 
tions of Standards, when approved by her Majesty in Council, 
shall be Board of Trade Standards in like manner as if they were 
mentioned in the said Schedule : 

** And whereas it has been made to appear to the Board of 
Trade that the new denominations of Standards set forth in the 
Schedule hereto, being equivalent to or multiples or ers yy parts 
of the imperial measure of an inch ascertained by the said Act, are 
required, in addition to the denominations of Standards mentioned 
in the Second Schedule to the said Act : 

‘* And whereas they have caused the said new denominations of 
Standards to be e and duly verified : 

‘*Now, therefore, her Majesty, by virtue of the power vested in 
her by the said Act, by and with the advice of her Privy Council, 
is pleased to approve the several denominations of Standards set 
forth in the Schedule hereto as new denominations of standards, 
and doth direct that the same, on and after the first day of March, 
1884, be Board of Trade Standards in like manner as if they were 
mentioned in the Second Schedule to ‘the Weights and Measures 
Act, 1878,’” ©. L. Peet. 

SCHEDULE. 


Denominations of Standards, 


ogee Equivalents in Descriptive uivalents in 
number. parts of an inch, number. of an inch. 
No. | Inch. No. Inch. 
5/0 *482 25 *020 
4/0 “400 26 “018 
8/0 *372 27 “0164 
2/0 “348 28 “0148 
0 *824 29 *0186 
1 *300 80 “0124 
2 “276 81 “0116 
8 *252 82 “0108 
4 *232 83 *0100 
5 *212 84 *0092 
6 *192 85 “0084 
7 *176 86 “0076 
8 “160 87 *0068 
9 | 88 +0060 
10 89 *0052 
ll “116 40 “0048 
12 “104 41 *0044 
18 | "092 42 
14 | *080 43 "0086 
15 | “072 44 “0032 
16 45 *0028 
17 +086 46 “0024 
18 “048 47 *0020 
19 hes +040 48 +0016 
£0 | *036 49 0012 
21 *082 50 *0010 
22 +028 


do well, therefore, to provide themselves 
sponding to the above sizes. 


A TESTIMONIAL presented to Mr. G, J. Snelus, general 
of the ‘Weat Cumberland Iron and Steel Works, on Satur- 
day, the 25th August, by the departmental managers, clerks, and 
workmen. In the course of the speech which he made in 

he suggested the construction of a line of railway t 
from the ooke-producing district of Durham to West Cumberland, 


«ted 


The British Trade Journal points out that on and after March 
1st next no other wire gauge can therefore be used in trade in this 
country—that is to say, no contracts or ——e can be legally 
enforced which are made by ved other sizes than those above given. : 
All wire drawers and users of the Birmingham wire gauge would 
| rates of vibration, eo that when all were connected with : 
pne line wire, gach receiving instrument would respond 
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BRENT VIADUCT, HOUNSLOW AND METROPOLITAN RAILWAY. 
MESSRS. WELLS-OWEN AND ELWES, WESTMINSTER, ENGINEERS. 
Lay of Main girder from end 
if 
i ; | 
¥ 


Htrons 
sadouble Covers 


Rad 


Plan al enol of girder shewing lop. 
gquésels & side plates 


* End plate 


In our impression of April 27th last we mentioned that the 
new Hounslow and Metropolitan line had been inspected by 
Col. Yolland, C.B., on the 23rd of that month. We also briefly 
described the course of the line. The railway was opened for 
traffic on the lst May, and is worked by the District Company, 
thus carrying them another step forward in the direction denoted 
by their name. We now give some views showing the viaduct 
which carries the line over the Brent Valley, and the Brentford 
branch of the Great Western Railway. Our engravings com- 


scenery near. We have only to add that the ironwork was 
constructed and erected by Messrs. Handyside, of Derby, for the 
contractors of the line, Messrs. Eckersley and Bayliss, of West- 
minster. The viaduct was highly commended by the Govern- 
ment inspector, and is a very neat and substantial piece of work. 


IRRIGATION OF THE NILE Detta.—A report has been made by 
Colonel Scott Moncrieff on the irrigation of the Delta. The 
correspondent says; “He insists on the necessity of 
coming to an early decision on the vital point of how the water 


diverted from the river into | penditure of 
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the canals, and discusses the alternative won Mente 
controlling the water, or of water from the 
river. The barrage has hitherto failed solely owing to its defective 
construction. Mr, Fowler estimates that the cost of repai 
the barrage will amount to one million sterli The Ministry o' 
Public Works considers this estimate too low, raises other objections. 
and prefers the second system. The report declares in favour of 
the barrage, believing it to be quite possible to rebuild it, and to 
irrigate Lower Egypt at a less cost than would be entailed by the 
system of pumps which Rousseau Pasha, a French engineer, 
estimates will cost nearly a quarter of a million every year. 
Colonel Moncrieff contests Rousseau Pasha’s theory that the 
barrage requires entire reconstruction. He that it may 
be made efficient at half the cost of a wholly new work. He also 
contests the 1 for maintaining the level at 44 metres, the 
level accepted by Mr. Fowler, who consequently designed the 
foundations to be18 metres, deep and considers a 3 metres level 
sufficient, and that foundations 7 metres deep only are necessary. 
Accepting Mr. Fowler’s figures with these alterations, he estimates 
that the cost would be under £700,000. Colonel Moncrieff com- 
ments in strong terms on the present defective system of admittin 
the water into the canals at high Nile; of maintaining the high 
level of the water 7 oe the exits, and thus causing a pre- 
cipitation of mud, w is removed at an immense ex- 


afterwards 
Iabour, It would be better, he holds, to em- 


Shs for 


Crosse eection thro eentre 


the corvée in the water up to the level ; and still 
tter to em len om but neither is necessary. It should 
be a first ciple that the flow of water, when it has once 
entered, should never be arrested. The two main branches should 
be strengthened to resist any possible flood, and the other 
by water-tight sluices, should receive only the amoun' 
of water which is actually 
Decayine INDUSTRIES.—There are some local industries on 
which the exertions of the Blue Ribbon Army and the consequent 
change in the drinking habits of the people are producing some- 
thing like a revolution. For example, there is a great fi ig off 
in the sale of pewter drinking cups and public house measures, 
which at one time formed a conspicuous item in Birmingham’s 
minor products. These are still manufactured here, but 
there is hardly a tithe of the trade being done in them compared 
with the demand a few years back. e neighbouring town of 
Bewdley, too, finds its trade in drinking horns materially abridged 
from the same cause. The manufacture of hornware has been 
carried on there for centuries, and was one of the chief staple 
trades of the place up to a very recent The trade in horn 
combs is still carried on in the little Worcestershire borough, but 
not to its former extent, there being now several small masters 
competition, tending to scatter and depress the trade,—-Martineau 
and Smith's Hardware Trade Journal, 
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machine is getting exceedingly quiet. In shipbuilding, which has hold 585,245 tons, being an increase of 349 tons for the week. 
THE IRON, COAL, AND GENERAL TRADES of She ton As tem- 
OF BIRMINGHAM, WOLVERHAMPTON, AND| fron tende, there also unmistekeable indications of falling oft | platod. The quantities exported. were as iron, 


OTHER DISTRICTS. 


(From our own Correspondent.) 
YxsTerpaY in Wolverhampton, and to-day—Thursday—in Bir- 
mingham, the ironmasters reported general activity, with a disposi- 
tion by buyers to purchase at old rates. 

Bars ran £6 5s. up to £7 10s, and on; Monmoor, £7 5s.; 
Wright, £6 15s.; Round Oak, £8 2s, 6d. for ordinary flats, rounds, 
and squares; £9 10s. for single best, £11 for double best, and £13 
for treble best. T iron of ordinary quality, not exceeding : 
united inches, was £9 2s. 6d.; rivet and T iron, single best, £101 
double best, £12; and treble best, £14 per ton. Angles and also 
strips and hoops of 14 to 19 g. were £8 12s. 6d., £10, £11 10s., and 
£13 10s., according to quality. 


For hoops and strips generally there was a home demand. 
Coopers’ hoops, £7 at the works; bedstead £6 17s. 6d. deli- 
vered at the works of Birmingham customers; tube strip, £6 7s. 6d.; 


nail strip, £6 5s. Nail sheets for Canada are being made in one 
order to the extent of 1500 tons. Steel strip for nail making is in 
growing request at prices largely determined by the rates at which 
the steel slabs can be samuel These have recently shown weak- 
ness and the steel sheet as well as the strip makers were to-day able 
to secure supplies at less money than ever before. 

Galvanisers were to-day buying sheets of iron for corrugating. 
They were mostly able to obtain them at lower rates, yet when 
immediate delivery was imperative £9 10s. had occasionally to be 
given for trebles, Most sheet makers reported themselves well 
supplied with orders. Itis only the great supply, lately augmented, 
which prevents the sheet market from preceptibly advancing. A 
light demand bas aforetime run up prices 10s. per ton. 

Pigs have sold somewhat freely in the past few days. Yesterda; 
and to-day there was less disposition to yield by vendors. Staf- 
fordshire and Worcestershire all-mines were — at from 65s. 
up to 70s.; Shropsbires were procurable at the lower figure. Part- 
mines were v ly named at from 55s. down to 45s., whilst 
cinder qualities were procurable at from 42s. 6d. down to 38s. 3d. 
The Wellingborough brand was strong at 50s., and Derbyshire 
qualities mostly ruled at 47s. 6d. The rates at which hematites 
might be bought were determined by the demand at the furnaces 
for Bessemer qualities. 

Coal was somewhat stronger. High-class furnace and mill 
descriptions are realising colliery owners’ terms, and such pits are 
mostly busy. The uncertainty overhanging the action of the 
colliers in relation to the new Wages’ tightened prices in 
Birmingham and Wolverhampton. This Board met in Wolver- 
hampton on Tuesday to consider a fresh scheme for the regulation 
of colliers’ wages throughout South Staffordshire and East 
Worcestershire in place of the agreement which terminated at the 
beginning of August. The masters proposed that wages should be 
regulated not as heretofore by the ————- of Earl Dudley’s 
furnace qualities, but by an average selling price of all kinds of coal 
ascertained by a quarterly inspection of the books of twelve firms, six 
selected by the masters and six by themen. Toarrive atdatum line 
for this purpose they to learn the average selling price of all 
descriptions of Earl Dudley’s coals at a period when his lordship’s 
furnace quality is selling at 10s. a ton. Upon this average, what- 
ever it may be, the thick coalmen will be entitled to 3s. per day 
or stint. The average of the twelve firms will then be compared 
quarterly with his lordship’s average. When the comparison shows 
a rise of 1s. a ton, thick coal miners’ wages will rise 4d. a day, and 
when there is a drop of is. the same wages will recede 3d. a day. 
The operative section of the gs Board refused these terms, and 
held out fora minimum of 3s. 8d. per day or stint on thick coal 
seams, 2s. 10d. for thin coal seams east of Dudley, and 2s. 7d. for 
thin coal seams on the west of Dudley. These demands mean an 
advance of 8d. per day or stint upon present wages. The decision 
was left in the hands of the arbitrator, who promised to issue his 
award with as little delay as possible. 

On Monday next the Iron Trade Wages Board will meet in 

Wolverhampton to discuss the notice which has been lodged by the 
operative section for an alteration in the basis, Amongst the rank 
and file of the ironworkers represented there is some difference of 
opinion whether the scale should not be wholly abandoned, and the 
rate of wages settled from time to time by arbitration. Indeed, a 
decision in favour of such an arrangement was come to at a meet- 
ing of ironworkers at Greatbridge on Monday last. 
"he the North Staffordshire finished iron trade sufficient specifica- 
tions are coming in to keep the mills running with fair regularity. 
The home trade is unaltered on the week, and the shi ping business 
does not exhibit much improvement. Prices have alight tendency 
towards greater strength. 

The operative chain makers e' ed in the Cradley Heath, Old 
Hill, Quarry Bank, and Dudley districts held a general meeting on 
Monday, and resolved to adhere to their demand for the 4s. 6d. 
list for common dollied chain and country work, and the 4s. list 
for hammered work. It was also resolved to request operatives 
who were working at under these rates to come out on strike at 
once, 

Sir Daniel Gooch, M.P., chairman of the Great Western 
Railway Company, has turned the first sod of a new line con- 
structed for the Oldbury pace Rares = The line begins at 
the Furnace Yard estate, under Warley Hills, and terminates at 
the Langley Green Station of the Great Western Railway. It is 
only a mile and a quarter long, yet it will cross the canal four 
times by bridges, besides having two bridges under and three over 
various roads. There will be a station in Furnace Yard, 
and a passenger station between Park-lane and Halesowen-street. 
The cost is estimated at between £80,000 and £90,000. Messrs. 
Holme and King, of Liverpool, have the work in hand. 

The evidence that the purchase of the gasworks in Walsall by 
the Corporation was a good s tion is increasing. The gas 
sold to private consumers for the quarter ended June 25th 
realised £3812, or more by £374 than in the corresponding quarter 
of the previous year. At Willenhall, three miles distant, the 
inhabitants are also desirous that the gasworks should be in the 
hands of the local authorities, and with this view they are 
imemorialising them to make the necessary purchase. 

Efforts are being put forth to permanently establish technical 
education in the Birmingham district. The Birmingham trades 

il have entered into the scheme with spirit. At their monthly 
meeting on Saturday, a committee reported that a considerable 
number of pupils from the brass workers’, tin-plate workers’, and 
glassmakers’ societies might be relied upon; and the council 

ted the committee leave to act on their recommendations. At 
olverhampton the Free Library Committee are endeavouring to 
procure the services of a practical modeller in brassfoundry, silver- 
smiths’ work, and in ironfoundry ; and if the venture prove a suc- 
cess further steps in the same direction are promised by the chair- 
man of the committee. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—Business in the iron trade of this district still 
comes forward very slowly in small hand-to-mouth orders. Works, 
for the most part, are kept pretty fully employed both in the pro- 
duction of pig and manufactured iron, but toa large extent the 
deliveries which are being made of pig iron are on account of old 
contracts, whilst in finished iron the bulk of the orders are for 
prompt completion, so that whilst makers are fairly busy for the 
they have little forward work on their 
Prospects for the future are, in anything but 
encouraging. With the exception of | tive builders and tool 
makers, there is but little new work coming into the hands of the 
i branches of trade in thi 
reports, the 


district, and, as I | iron in 
Lancashire cotgon | the quantity being reduced to 71,491 tons, In their Glasgow store | the capital is only 


With an outlook such as this consumers are nati chary about 
buying far ahead to any large extent, and altho’ 
remains fairly steady, it can scarcely be said that it is on a 
healthy basis; the present position is in fact being maintained 
chiefly on the strength of old orders which are being gradually 
worked off without being replaced by any corresponding weight of 
new business. 

At Manchester on Tuesday there was but a ba, Sage market. 
The business reported in pig iron was little more of a retail 
character, and in finished iron there is only a moderate trade doing 
for prompt delivery. The leading makers continue firm at late rates, 
but there is a tible tendency towards weakness in the market 
which is peaeihing in underselling here and there to secure orders, 
Lancashire makers of pig iron, who are still sending away large 
deliveries inst old tracts, are firm at 45s. for forge and 
45s. 6d. for foundry less 24 delivered equa to Machester, and for 
Lincolnshire iron quotations remain at 44s. 10d. to 45s. 10d. less 24 
for forge and fow qualities delivered here. There are a few 
low offers in the market, and in some cases district brands of pig 
iron are rted to have been sold at 1s. to 1s. 6d. per ton under 

cleo. For finished iron prices remain on the basis of 
£6 2s. 6d. to £6 5s. for ordi bars, £6 12s. 6d. for hoops, and 
£8 5s. to £8 7s. 6d. for sheets delivered into this district. 

The business doing in hematites continues extremely small, but 
makers do not seem inclined to accept the low offers which buyers 
in some cases have been putting forward, and for good brands of 
foundry 59s., less 24 per cent., delivered here, appear to be about 
the minimum basis on which they are prepared to do business, 

The reference I have made to the unsatisfactory prospects in the 
engineering branches of trade is fully borne out by the report 
issued this month te the members of the Steam Engine Makers’ 
Society. It is stated by the secretary that there is no improvement 
in the branch returns, but in. several instances a decline appears 
to have set in, which, if it continues, will seriously affect the 
society’s employed liat for the future. This is ially noticeable 
in several districts where the members of the society are numerous, 
whilst the complaints in the cotton trade of Lancashire are so 
very loud that a material effect upon the engineering trade 
from this direction may be expected before long. The 
shipping trade is also making complaint as to the low 
rate of freights, and as a result, fewer orders are being placed for 
new steamers, which in the long run will tell w the artisans 
employed in the above class of work. Such is the not very en- 
couraging summary of the state of the trade given by the secretary 
of the Steam Engine Makers’ Society. He does not, however, 
anticipate a serious decline in trade equal to that of 1878-79, as the 
general trade of the country is moderately good ; but from present 
appearances he is forced to the conclusion that for a time there will 
be quietness in the labour market, and that employment will not 
be so plentiful as it has been for the last two years. Wages dis- 
putes in various of the country, including the continued 
strikes in the North of England, are keeping men on the books of 
the society, but in addition to this, the general returns as to 
employment show a tendency to decline and the applications for 
workmen throughout the country are less numerous than 
they have been of late. Roughly speaking, it may be said 
that the returns this month show about 1} per cent. of the mem- 
bers in receipt of out-of-work donation, as compared with oD a! 
cent. last month, and although I bave not got the returns of other 
societies, I have reason to know that they will also show an 
increasing number of men out of work, 

The upward movement in the price of coal which came into 
operation with the commencement of the month, although it has 
not been adopted generally throughout the Lancashire coal field, 
seems likely to be fairly well maintained. Throughout the South- 
West Lancashire district it has been put in force to the extent of 
6d. to 1s. per ton upon last month’s prices, and although the action 
of the leading Manchester firms who have advanced their delivered 
rates to consumers but have not altered their pit prices to 
merchants and large buyers, is causing some difficulty with the 
dealers, posi a steady trade’ is being done both in the better 
classes of round coals for house fire ee and in the common 
sorts for steam and forge purposes at the advanced rates, which at 
the vt mouth average 10s. for best coal, 8s. for seconds, and 6s. to 
6s. 6d. for common round coal. Burgy and s still move off 
only slowly, and the strike in the cotton trade with the recent 
holiday stoppages of works in various districts has thrown a good 
deal of engine fuel upon the market. For the above classes of fuel 
late prices are only being maintained with difficulty, burgy averag- 
ing 4s. 6d. to 5s., best slack 4s., ordinary qualities 3s, 6d., and 
common sorts about 3s. per ton at the pit. 

The shipping trade continues brisk and better prices are being 
realised to the extent of 3d. up to 9d. per ton upon those which 
were being got last month. Delivered at the high level, Liverpool, 
or the Garston Docks steam coal now averages 8s., and secon: 
house coal 9s. to 9s. 6d. per ton. 

Barrow.—There is no change of any note in the hematite pig 
iron trade of this district, and the business doing is slight and not 
— remunerative. Inquiries are few, and on all hands the out- 
look of a brisker trade is not very reassuring. American demands, 
comparatively speaking, are very small, but the worst feature about 
the inquiries from that quarter is that they are getting less. The 
amount of business transacted both on home and colonial account 
is very slight, with no indication of any immediate chance of a 
more satisfactory state of affairs. Quotations remain tical; 
at last week’s prices. No. 1 Bessemer, 50s.; No. 2, 4s. No 
48s.; No. 3 forge, 47s, net at works for prompt delivery. Stocks 
of iron are held very largely, nor is there — diminution to be 
noted notwithstanding this being the height of the shipping 
season. Shipments of metal are nothing like so heavy as 


they were year at this time, nor as large as might 
reasonably be pre. It is anticipated, however, that a 
large tonnage will be ship 


before the close of the shippin; 
season. Steel-makers are fairly employed, especially in the rail 
departments. Prices for heavy sections of steel rails are £4 15s. 
to £5 per ton. These prices, however, are very unremunerative, 
aud steel workers are not very profitably ere at the present 
time. An important attempt is being made by makers on 

coast to bring about a reduction of carriage rates for coal and coke, 
especially the latter, from the fields on the east coast. It is freely 
stated that if the railway companies refuse to agree to a consider- 
ably lessened charge of rates, the capitalists of the district will 
consider the advisability of making a line from the Durham coke 
grounds to West Cumberland. Iron ore selling at from 9s. to 11s. 
oo ; the demand is slow. and coal steady. 

ipping in quieter work. 


THE NORTH OF ENGLAND. 
(From our own 
At the Cleveland iron market held at Middl on Tuesday 
last the demand for iron was quiet; but q prices were, 
nevertheless, firm. No. 3, g.mi.b., is still scarce, and as much as 
39s, 6d. per ton was paid for special brands for prompt delivery; 
but merchants were willing to accept 39s. and 39s. hd. for ordi- 
nary brands. Two or three of the producers were quite unable to 
to supply No. 3, and vessels have been in some cases delayed for 
want of it. is an abundance of forge iron to be had, and 
consequently it was offered at 37s. 64. to 37s. 9d. per ton, whilst 
No. 4 foundry could be purchased at 38s, per ton. 
There are buyers of warrants at 39s, per ton, but the demand for 
Dug eoeek ding Monday last the stock of Cleveland pig 
e week en e 
win Messen, Gousaal' destined B00 


e west | find 


88,485 tons ; and manufactured iron and steel, 29,156 tons. In 

the previous month the quantities were, pig iron, 85,217 tons; and 

manufactured iron and steel, 34,540 tons. Last month the bulk of 

the pig iron was — as follows :—Scotland, 23,270 tons; Ger- 

many, 20,859 tons; Holland, 9785 tons; France, 5845 tons; Russia, 

as tons; Belgium, 2935 tons; Portugal, 2120 tons; and America, 
tons. 


There is nothing new to report with regard to the finished iron 
trade. A few onal orders for immediate delivery are being given 
out, but buyers do not yet show any disposition to buy in ooity 
for forward delivery. Ship plates are £6 5s. per ton; shipbuilding 
angles, £5 12s, wad pl ton ;-and common bars, £5 17s. 6d. per ton 
—all free on trucks at makers’ works, less 24 per cent. di 

For deferred delivery, 2s. 6d. to 5s, per ton less is offered. 

The Cleveland ironmasters’ returns for August were issued on the 
4th inst., and show that there are 117 furnaces in blast, 83 of 
which are making Cleveland iron and 34 hematite and basic iron. 
The make of Cleveland pig iron for the whole district amounted 
to 156,523 tons, and of hematite, spiegel, and basic iron to 77,108 
tons. The total make of iron is therefore 233,631 tons, being an 
increase of 2417 tons overJuly. The quantity of pig iron in stocks 
and stores at the end of August amounted to 275,198 tons, being a 
net increase of 4957 tons. 

The two blast furnaces at Fighting Cocks, near Darlington, 
which are being worked by the executors of the late Mr. George 
Wythes, are to be dam down in the course of two or three 
weeks, until the trade improves and the Jarge stock of iron now 
held is reduced. About 100 hands will be thrown idle. 

Messrs. Gavin, Smith, and Co., of Tyne Dock and Cardiff, are 
about to construct large graving docks and engineering works at 
Jarrow-on-Tyne. It is expected that a commencement will be 
made with the first dock at once. 

There is still no prospect of terminating the engineers’ strike at 
Sunderland. The men, at a meeting held on Tuesday last, decided 
7S vote of 39 to 1 not to submit the matter in dispute to arbi- 

ion. 

A joint committee of the Newcastle and Gateshead Town Coun- 
cils at a meeting held on Wednesday, the 29th ult., resolved to 
recommend the erection of a new — across the Tyne. The 
site proposed is to the east of the High Level Bridge and not far 
from the Swing-bridge. The roadway will be the same height from 
the water as the footroad of the high level and about 50ft. broad. 
It is pro that Newcastle shall contribute two-thirds and 
Gateshead one-third of the cost, which is estimated at £250,000. 

The three blast furnaces belonging to Messrs, Jones, Dunning, 
and Co., of Normanby, near Middlesbrough, are —— down, 
owing to a strike among the workmen. It is under that the 
men would now willingly alter their policy and return to work on 
their employers’ terms. The latter have, however, taken the 
rtunity to commence extensive repairs and alterations, and 
not recommence to blow until these are complete, which may 
occupy some weeks, 

Messrs. Norman, Long, and Co. have just started a pair of 48in, 
cylinder by 54in. stroke reversing engines, intended to work direct 
on to a new 30in. angle iron train they roman pd ge down. 
The engines are by Messrs. Davy Brothers, Limited, of Sheffield. 
At present they are running idle, as neither the new train nor the 
requisite new boilers are in place. 

Mr. Isaac Lowthian Bell has unfortunately been suffering from 
@ severe attack of illness. Though recovering, he is still weak, 
and will need extra care for some time. He will not beable to take 
any part in the approaching meeting of the Iron and Steel Insti- 
tute at Middlesbrough. 

It is announced that Mr. Walter Johnson, son-in-law of Mr. I. L. 
Bell, has entered the firm of Bell Brothers, Limited, Middles- 
ony Mr. Johnson is acting as secretary to the local committee 
for the reception of the Iron and Steel Institute. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

AN im t order for armour-plates has just been received by 
Messrs. John Brown and Co., Limited, Atlas Steel and Ironworks, 
from her Majesty’s Government. It is for 1600 tons of ‘Ellis’ 
steel-faced plates for the side and bulkhead armour of the ships 
Camperdown and Howe, now building at Portsmouth and 
Pembroke. The armour will be 18in. and 16in, thick. The Atlas 
and Cyclops Works have each an order for an experimental plate 
on the *‘ Ellis” and ‘‘ Wilson” systems, for the United States and 
for Denmark, where further trials are to take place in November. 

Messrs. Ward and a, with the view of stimulating high-class 
workmanship in sheep shears, have offered £50, in three prizes of 


ds | £25, £15, and £10, to the three workmen who shall have excelled 


during the ensuing twelve months in grinding and finishing shears. 

The prospect of fresh agitation in the coalfield increases. Several 
of the coalowners in the Sheffield and Chesterfield districts have 
_— put up prices another 6d. per ton; and this will have the 

ect of precipitating the demand of the miners’ officials for an 
early rise in wages. It is noteworthy, however, that these increases 
in value are not general. The three great colliery companies who 
send the largest tonnage to London have not advanced their quota- 
tions for local consumption, though all coal for the metropolitan 
market has been raised. Summer quotations are still in force for 
local consumers at many of the leading collieries in the South 


; | Yorkshire field. A disagreeable change in the weather, however, 


has set in, and this may cause the winter rates to be general before 
October, the usual date for making advances on household coal. 

Steam coal is in brisk demand for shipment from the Humber 
ports. The Barnsley and district pits supply a large weight of 
steam coal for Hull and similar ports. From the Wombwell, 
Wath, and neighbouring collieries a large tonnage is being sent to 
Grimsby and Goole. There is also a fair trade in coke, the out- 
put being considerably larger in consequence of fully 100 additional 
ovens having been started during rad ap two months, 

The Rotherham people are anxiously hoping that the reported 

of iron ore in the vicinity of Conisborough and ‘“— 

may prove all that has been sanguinely spoken of it. It woul 
mean a saving of something like 3s. to 4s. per ton on the carriage 
of the raw material, which would be a little towards the retention 
of the rail trade in the district. In this locality an improvement 
is reported in the demand for spring steel and other merchant 
kinds, especi in billets for wire-making purposes, Engineering 
forgings and axles for railway wagons are also brisk. A Rotherham 
house in the stove-grate trade has just booked a large order for 
Australia. The m works are busy upon orders for London, as 
well as for Lancashire and Scotland. Large shipments of wheels 
and axles have been made to South America. The American 


being Mr. A. A. Jowitt, of 
Mr. Jowitt has been one of 
the ablest and most = ape roy of all the many worthy gentle- 


men who have filled the office, and he retires with the wishes, 
not only of the company, but of the community gen: . At the 
Cutlers’ feast on Th night, the 6th inst., the chief guest was 


the Marquis of ington, who represented the Government. Mr. 
Liberal Master-Cutler Sheffield has had for 


j 
demand for hoop iron has fallen off 
Mr. George Barnsley, steel and file, &c., merchant and manufac- 
: turer, Cornish-street Sheffield has this week succeeded to the office 
ment, the office being held in rotation, according to seniority of 
station in the company. 
A new coal-pit is about to be opened at Lidgett, near Sheffield, a | 
: thin seam having been leased there by —. of Sheffield and 
. Earl Fitzwilliam, ere are 1400 acres, and 
some £10,000, 
f 
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NOTES FROM SCOTLAND. . 


(From our own Correspondent.) re 
TuE warrant market has again been very dull 
this week, geal oa are lower even than they 
week a woek ago, uence of some holders 
| to out a part of their iron. 
Bei. = le the speculative department of the pig 
— is in an unsatisfactory condition, there 
has been a good business done in shi ping 
brands, and the shipments of the wi 
a full average. The demand for future deliver 
to places abroad is, however, not quite so g 
as, sould be desired. the warrant stores the 
addition to stocks is small, and the former rate of 
production is maintained. 
Business was done in the warrant market on 


Frida; gee? at 46s. 1ld. to 47s. —_ and 
47s. 14d. to 47s. 3d. one month; while in the 
afternoon quotations were "47s, O}d. to 


the 
46s. 114d, cash, and 46s. 114d. to 47s. 2d. one 
month. On Monday forenoon transactions took 
to 46s. 11d. cash, and 47s. 2d. 
47s. 1}d. one month; the prices in the 
awcie 11d. to 46s. 10d. cash, and 
47s. 14d. to 47s. one month. Tuesday’s market 
was dull at from 46s. 10d. to 46s. 9}d. cash, and 
46s, 114d. one month, Business took place on 
Wednesday at 46s. a down to 46s. 64d. cash, 
and at 46s. lid. to 46s. one ‘Trans- 
actionsoccurred to-day at 46s. 46s. 6d. be on 
The quotations of 


3d. 


at 
and 47s, 6d.; 
Dalmellingto: 


satisfactory condition, there being steady employ- 
ment at all the 


prices, 
There is no abatement in the amount of busi- 
ness done in the coal trade of arkshire. For 
hold qualities the late rainy weather has 
improved the demand, and the inquiries for ship- 
ment are quite satisfactory. At Glasgow the 
shipments have been fair, and the orders in hand 
reed ise better results by the end of this week. 
are well maintained in Fife and Clackman- 
man, where shipping trade in coal is extensive. 
The miners’ ers are doing their utmost to 
ensure the success of the — now going on 
pod an advance of wages. They are - poorly 
by the men generally. In the course 
of te next month, if the trade turns out bond and 
improve, the coalmasters will be quite 
ts the wages, but it is doubtful if 
be in a position to do so, 
iene were twenty-five new vessels, with an 
agerogate tonnage of 34,003 launched "from the 
yde shipbuilding yards i in the past month, as 
compared with twenty-six vessels of 36,800 tons 
in August, 1882, 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Nortog has been issued at Cyfarthfa, Dowlais, 
Tredegar, Ebbw Vale, Blaenavon, and other 
works, of a cessation of contract after the termi- 
nation of the present month, as regards all ana i 
workers and labourers employed above 
This is understood to mean a 5 per cent. ams 
at least from October the Ist, and is not unex- 
pected. Steel rails have been dull of late and 
prices but of a poving and 
advices from America which were expected to be 
favourable have been otherwise. oot the 
notice, For some time lowering prices have fore- 
shadowed this. Some little ferment in one or two 
districts has ensued. This is note to affect 
colliers who are in full drive in all parts of the 

colliery districts, The gales have prt rele 
fered ith the despatch of still the ex: 
have been large, and from iff alone 1 000 
tons have been sent foreign and coastwise. The 
whole taken in combination with the large quan- 
tities sent from the Aberdare Valle ndon, 

d from Monmouthshire to repre- 
— an employment of labour and an investment 

bien oye unparalleled at any previous time in the 

of the principality. 

The colliers are bent upon establishing a 
scholarship in connection with the National 
College to be founded at Cardiff. They propose 
to subscribe a farth a week; and 50,000 
farthings per week in the course of a few years 
will forin a good round sum, and aid practically 
in the higher education of the few amongst the 
people who aspire to something different to the 
common lot, 

essrs. De Bergues’ works near Cardiff are to 
be brought to the hammer. 

Foreign ores are being offered as low as 13s, 3d. 
in Swansea, but there is little business done. 
Fe there in and patent fuel is good, and 

late is also improving. Advices from Liver- 
enco' g, upward prices being main- 
tained, and best abe ba 
e coal mining reports of 1882, now bee 94 
vi that thirty-five accidents have occurred in 
coal mines from ex 250 deaths; 
and sides falling, attended 
8; 101 shaft accidents and 116 
deaths, 197 eous and 208 deaths 
cellaneous surface accidents and 84 deat! 
id total of 876 accidents and 1126 aths 
colliery communities of E 
this South Wales shows 
oad @ loss of 144 lives, or an 
ineroeen of 8 accidents and 11 lives as compared 


THE ENGINEER. 


Applications for Letters Patent. 


*,* When ** communicated,” the 
namo an ress communicating party are 
printed in italics. 


28th August, 1883. 

4125, Dressine Bags, O. Seefels, London. 

4186, Exzorric Rattwavys, 8. Pitt.—(L. Daft, U.S.) 

4187. Execrric Rattways, 8. » UL 

4188. Propuctne Gas for W. Arthur. — 
(J. P. Gili, New York ) 

Iron, &c,, W. Arthur.—(J. P. Gill, 

‘ew Yor 

4140. TREATMENT, of W. Arthur.—(J. 
P. Gill, New York.) 

4141, Macuineg for Paper, C. P. Huntington, 


Darwen 
4142. for G. Dean, Der! 


Carpina Macuines, W. Gawthorp, J. Reddi- 


h, and 8S. Wade, Bradford. 
Lastic Compounns, H. H. Lake.—(Bonsilate 
Company, Limited, New York ) 

4145, CLEANING, H. H. Lake.—(W. 8. 
REATING STARCH-YIELDING MATERIALS, J. 

Wildemith, London, 

4147, Winpuxe, &e,, Macuines, A. C. Henderson, — (2. 
Essers, Germany. 

4148, of Saconarine 
TIONS, Despeissis, 

4149. Heatina Water, M. Gosfort 

Winpow VEnTinators, G. Newcastle- 


ash of Hops, J, H. Johnson.—(L. Boulé, 


Paints of E, de 
Zuccato, London. 

4153. Propvctna Paints of Psotocrarns, E. de 
Zuecato, London. 

4154, Propucine of Pxoroararus, E. de 
Zuccato, London. 

4155. TRICYCLEs, G. Singer, Coventry. 

4156. Hotpine Lucirer Marcuss, E. Edwards. —(P. 
Gillaut, Belgium.) 

4157, Ve.ocipgepss, &c., J. F. Smith, Leicester. 

4158, Cuxckine Time of Extry of Workmen into an 
EsTABLISHMEST, N. C, Firth, Chester. 

4159. Sewina Macuines, H. Grellier, Brixton. 

4160. Soxitarres, &c., E. E. ashing, London. 

4161. INJECTORS, &e., Lieutenant Zotoff and Captain 
Afonasieff, Cronstadt. 

Supa’ Ancnors, A. M. Clark.—(J. N. 


Canada. 
4163. for Rartways, J. Enright, London. 
29th August, 1883. 
4164. JACQUARD Macutnery, R. Scott, Nottingham. 
4165. Gas Enatnes for Locomotion, T. F. 
McNay and F. J. Harrison, London. 

4166. Manure, F. W. Martino, Sheffield. 
4167. of PERMANENT Way, T. Reading, 

REW PRESSES, 
4169. J. Watkins, 
4170. Dryine J. Passbourg, 


Russia.) 
4171, ELgcTRICAL J. H. Johnson.—(@. 


Westinghouse, j 
4172. Feepina Youma Dogs, J. Cunningham, Bristol. 
4173, Measurtnc Lenotus, C. A. Weckbecker and L. 
Schwabe, Manchester. 
4174. Saurries of Looms, J. Wilkinson, Little Horton, 
Brake of Trains, J. Imray. 
tinghouse, jun., U. 

4176. SpokE-sHAvine Too! oo, J. Sheffield. 
4177. DYNAMO-ELECTRIC cHines, H, H. Lake.—(@. 


UL 
4178. C1RcULATION of in Sream Borrers, J. 
Rankine, Shi 

4179, Lamps, J. F. Bhallis & T. Cc. J. Thomas, London. 
4180. AUTOMATICALLY OPENING, &c., ELECTRIC Cir: 


currs, F. C, Phillips, London, 


80th August, 1888. 
4181. Propriiine A, L. Ségond, Paris. 
4182. Tapping Beer Barrers, J. Walker and A. 
Howell, Birmingham. 
4183. STEAM Gananatons, 
4184, SHutries for Looms, W. E. Gedge.—(J. P. 


ompson, U. 
4185. Rarts for Permanent Way, R. Howarth, Wolver- 


EPARATING Mears from Miverats, J. Bell and 
J. Davis.—(J. P. Westphalia.) 
Aisi. Vesseis, W Sunderland. 
Gon CaRRiace, 
1180. Suapina Woop, J. Fischer and J. 


idt, 
4190. TRICYCLEs, Weldlich & H. Mitchell, London. 
=. Vesseis, J. A. Wade and J. 

in, 


Thames. 
4192, Macuaines, H. H. Lake.—(@. 
4198. Or Gas Exor F. W. Rachholz, Dresden, 
ToBacco Pipes, oppe 
Merats, e.—(La Société A. 
t et Cie., Paris.) 
4196. Makina F. H. Atkins, London. 
4197. Seconpary Barrerigzs, D. G. Fitz-Gerald and T. 
J. Jones, London, 


August, 1888, 
4198. Maaazinzs, &c., H. H. Lake.—(N. de 
Loutkowsky, Petersburg. 


4199, rom SHEEpskins, P. H. 
Picard-Goule' 


4200, BaLance Wasnt 
4201, AwasTHeTics, J. W Maye Mayo, v. 
4202. FinisHine, Cryer and W. O 


Matheson, Bo! ton. 
4203, Pans for Bortine Tattow, J. & D. Bell, Bolton. 
Woorten Yarns, A. R. D ¥ ton 
ouse, 


4205. Couptines for Rattway Braxs, J. Imray. 
—(L. B. Re 


gray, Paris. 

4206. Jomntine for Brake, J. Imray.—(A. C. 
Benoit-Duportail, Paris.) 

4207. Propvoma New Soup BasE, I (Actien 
Gesellschaft fur Anilin-Fabrikation, 
4208. Curquzs, J. Auty, Li 

4209. Breakina-uP Ross, A.A. Dixon, London. 

4210. Borrves, J. 

4211. Merat Tonss, G. Be Boston, Us. 

4212. Sutps’ Loas, A. Clark.—(Z. M. Garland, Havre.) 


4218, 


Colliery, the new rewinning th 
Company, been inspected with view E. W. Clay- 
new inery. A large addition 
of colliers is to. be made oe 


4219.” Vouraic E. Schroeder 


| Notices of Intention 


4220, Transmitting Sianars, A, F, St. and C, 
A. McEvoy, 
4221. Cigars, &c., J. McGovern, Liverpoo! 
VELOCIPEDES, 8. J. Tucker, 
4223. Jourts for EarTHenware Pipxs, H. Doulton, 


Lambeth, 
4224, Gaispine Vatves to their Seats, A. M. Clark.— 


The | 4225. Consumina Smoke, J. Newsome and B. Hustler, 
Bradford. 


4227. Decoration for WALLS, T. J. Palmer, Carshal 

4228. Sprinc Batances, G. Salter and J. Hughes, West 
Bromwich. 

4229. Srgam Borers, 8. Fox, Leeds. 

4230. SpinpiEs, W. Aston, Manchester. 

4931. Dazssixa Hemp, L. Gooder, Thornes, and H. W. 
Whitehead, Leeds, 

4232, Rorary Enainz, H. J. Haddan.—(V. H. F. von 


4283. Corourina Matrers, J. Ellis, 
4234. Srampina CorrvaaTep Inox, R. Baillie, Isle of 


Dogs. 
4235. Paxsses, G. Davis, 
4236. Drivine D. Carter, Stratford-on. 
A, M. Clark (4. Holden, = South 
4233. Cans, R. Stroud, 
4239. Coxe Ovens, H. Sinion —(F. Carves. Fra: a al 
4240. CHRONOGRAPH A. Aubert, Switzerland. 
4241. Ecevatine Warsr, F. O'C. Prince, Brighton. 
4242; Gas Encinas, J. H. Ladd.— -(J. A. Serrell, U. 
4248. Ga.vanic Barreriss, A. Gu 
4244. Parventina of Surps, J. H. “Grell, 


Germ 
4245, Motive Power, H. J. Johnson.—(&. 
ORTISE OCKS, 8 
Gollot, Bros , Paris.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
4128. Causuine Coat, &c., C. Sheppard, Bridgend.— 

25th August, 1883, 
4181. lacus Macuinzs, C. A. Allison, Southam 
ings, ion.—A communication from Ww. 
Louisville, Kentucky, U.S. —27th 
August, 1883. 
4136. 8. Pitt, Sutton.—A commu- 
nication from L. Daft, Greenville, U.8.—28th August, 


1883. 
4137, Execrric 8, Pitt, Sutton.—A commu- 
nication from L. Daft, Greenville, U.8.—28th August, 


883, 

4145, &c., Corros, H. H. Lake, 
ton-buildings, London.—A’ communication from 
8. Archer, New York, U.8S.—28th August, 1883. 

4177. Macuives, H. H. Lake, South- 
ampton-buildings. don.—A communication from 
W. Fuller, Norwich, Connecticut, 


August, 1883. 

4189, SHAPING hae’ J. Wetter, Wimbledon.—A com- 

munication from A. Fischer and J. C. t, 
Saxony.—30th August, 1883, 

Macnines, H. H. Lake, South- 

on communication from 

Puller. Connecticut, U.8.—30th 


1883. 
an Tunes, G. H. Fox, Boston, U.8.—3lst 
August, 1888. 


Patents on which the Gumay Duty of £50 
has been pai 


8741. SEPARATING of Iron from 
Liquips, W., = and J. Chadwic bo Manchester, and 
J. W. Kynaston verpool.—27th August, 1880. 

8542, Dryixe Grats, W. Davidson, Mintlaw. —Ist Sep- 


tember, 1880. 

3666, MErau Fencina, D. Ross, Hilton Farm.—9th 
September, 1880. 

8927. Nets, G. Howard, Hull.—28eh 


Cc &e., of En W. Payton 
'YLINDERS, of Srzam Encin 
and A. Wilson, London.—80th August, 1 1880. 
1800. W. R. Lake, London,—81st 
ust 
3539. Liquips, J. Storer, Glasgow.—lst Sep- 
tember, 1880. 
= Roor J. H. Johnson, London.—2nd 
tember, 
3544. Horsrsnox W. W. Clark and J. Priestley, 
Bolton-| 1880. 
3693. Pecks, &c., R. Postlethwaite, Aston.—l0th 


tember, 
8534. Tawtxa, F. Wirth, Frankfort-on-Main.—8lst 


September, 1880. 

8547. Printixe upon Woopen Caszs, W. R. 
Lake, London.—1st 

$548, Taimmina Woop Boxes, R. Lake, London.— 
lst September, 1880. 

8555. Woopen Packine Boxes, W. R. Lake, London. 
—Ilst September, 1880. 

$564, Contractine SianaL Wires, C. Gaunt, York.— 
2nd September, 1830. 

3603. DiscHaRGine Grats, P. G. B, Westmacott, New- 
castle-upon-Tyne.—4th ber, 1880. 

8678. Furnaces for ConsumIne SMOKE, A. C. Engert, 
Bromley-by-Bow.—1¢th September, 1880. 


Patents on which the Stamp Duty of £1 


8412, Sips’ Loas, J. E. Massey, London.—80th 
August, 1876. 

8452. NavicaTionABLE Derp-sea Sounpixes, Sir W. 
Thomson, Glasgow —1st 

3463. Gaiwpina Mitt, A. ‘Anderson and D. Thirsk, 
Aberdeen.—2nd September, 1876. 

8429, ELevatine Gratin, W. Poulsom, Liverpool.—81st 
August, 1876. 


to Proceed with 
Applications. 
(Last day for fling opp , 2st September, 1888.) 
1886. CusHionine of VaLvzs, P. Thompson, London. 
— A communication from Flower.—13th April, 1883. 
2108. Apparatus, M. RKotyra, Cardiff. 


April, 1883. 

2130. Maxine Straw Wraprers for Borrizs, &c , O. 
Wolff, Dresden.—A from Brothers 
Giese and Co.—27th April, 1883. 

E. K. Heaps, Ferrybridge. 

2135. Currino Patrerys on TextTitt 
Pataky, Berlin.—A communication 

April, 1883. 

T. O’Maher, Manchester.—27th 

&c., of J.8. W: 
Riverton, New Jersey, U.8.—27th April, 1883. 

2148. GENERATION. &c., of Exzcrricity, J. 8. Williams, 
Riverton, New Jersey, U.S.—27th. April, 1888, 

2150, Maxine Brussets Carpets, &c., J. W. Walker, 
Kidderminster.—28th April, 1883. 

2158. Sream Cooxine Apparatus, E, A. 
communication from D. Grove.— 

2161. Smart Bors Tupes, R, Mi Black- 
heath.—28th 4, 

ASH in Postic VEHICLES, 


&c., H. Lyon, April, 
Four’ Macuines, P, Legrand, Paris.—80th 


London.—A com- 
April, 1888. 


April, 1 
2180. F N 
munication trom Bualloy.—4 


2192. Gas Encrves, P. M. Justice, London.—A commu: 
nication from W. E. Hale.—lst May, 1883. 
2195. Evzorric Ways or Conpucrors, B. J. B. 
London.—A communication from E. M. malay 
W. H. Knight.—lst May, 1883. 
2213, Stzam Roap Traction WHELs, 
communication from J. 
—Ist May, 1 
2214. Execrnican Accumunators, C. A. A. Capito, 
Blackheath.—1lst May, 1883. 
2229. Rerintro, &c., O1rs, A. C. Tichenor, Alameda, 
WORD- HILT GuaRDs or Baskets, N. W. 
Southsea. 


6, 
munication from E.’R. Williams —4th May, 1883. __ 

2286. Se.r-actine Ports on R. F. 
Edbrooke, Liverpool.—5th May, 1883, 

2299. ConveRTING ANTHRAQUINONE into a MonosvLPHo- 
acip of ANTHRAQUINOSE, 1. Levinstein, Manchester. 
—Tth May, 1883. 

2300. AtpHa and Bera Naputot, I. Lévinstein, Man- 

ous Veet 0 C. F. Stollmeyer, 

AKING VEGETABLE O1Ls, C. 
London.—8th May, 1883. 
Garrsrs, C. A. de @ du Mont, Paris.—19i% 


May, 1883. 
2574, Convertine Reciprocatine into Rotary Motion, 
49. Lusricatine Compounns, Colgan, Brooklyn, 
York, U.8.— 260d June, 1888. 
ADING Vesszis from Lich ‘eath, 
Northlands.—10th July, 1883. 
8526. Marine Dracs, W. Clark, London.—A commu- 
nication from A. J. —17th duly, 
3553. Evectric Merers, G. Hammersley and ©. H. 
Worsey, London,—19th July, 1883, 
8561. Motive Power Escines, H. E. Newton, London. 
—Com. from G Sweanor.—19th July, 1883. 
Manvuractueinc Sass, &., in Hyprav.ic 
Mosaic A. Groth, London.—A communi- 
cation from 8. Paul.—0th July, 1883. 
8708, Gas J. Pickering, Stockton-on- 
28th July 1883. 

8822, Drawinos or Dssions Prinrep: upon 
Papgr, &c., G. Rydill, London.—4th August, 1888, 
4181, IRONING C. A. Allison, London.—Com. 

from G. W. Cottingen. 97th August, 1883, 


(Last day for filing opposition, 25th September, 1883.) 
2170. Carriage Door Fasreninas, J. Edwards, 
London —30th April, 1883. 
2171. Borris Sroprers, J. Jackson, jun., London.— 


80th April, 1883 
2172. VESSELS, J. Taylor, Birkenhead.—30th 


April, 1 

2139. ELEcTRIo Te.epnones, H. J. Allison, London.— 
Com, from J. H. Robertson.—lst May, 1883. 

2191. Sapp. for VeLocirgepss, E. Burstow, Horsham. 
—Ilst May, 1883. 

2207. Apparatos for Preventine Horses from 
Suy, G. W. von Nawrocki, Berlin.—A communica- 
tion from G. Wille. —I1st May, 1883. 

2219. for Transmitrine Motion, W. R. 
London.— A communication from H. H. Fulton an 
O. R. Olsen.—lst May, 1882. 

2227. Maxina MaLLeaBte Igon, &c., W. M. Murdock, 
Gilwern.—2nd Moy, 1883. 

2228. Poucuks, T. H. Kinvig, Castletown. 

Looms Wi Weavinxo, F, Leeming and R, Wilkin- 

mn, Bradford.—2nd May, 1883, 

2286. ‘Coacn: and CaRrrace AXx.Es, J. Rigby and I. M. 
Morgan, Walsall.—2nd May, 1883. 

2288. G. Nobes, London.—2nd 

18 

Burrers for Rathway VEHICLES, H. H. 

London.—A from F, F, von 
Ainbach.—2nd May, 1888. 

2247. Draw Bars, &c. for Wacons, 8. Keeton, 
Lenton.—8rd May, 1 

2248. Sranps, &c., P. Ruffani, Dresden.—3rd 


2. Buiast Furwace Siac, E. G. Colton, 
D. Elbers --8rd May, 1883. 


—Com. from A. 
2265. ORNAMENTATION of Destons on Gass, J. T. King, 
Liverpool.—A commun’ from H. Schulze- 
ECORATION of Desions on Gxass, King, 
Liverpool—A communication from H. 


Berge.— -—4th May, 1883. 

2283. CLEANERS of BOTYLES, F. Cook, 
London.—4th May, 1883. 

2312. ILLummvatine Gas, H. C. Bull, Brooklyn, New 
York, U.8S.—7th May, 1883. 

2382. Corona, &c., Fuanaces, A. Stewart, Bradford.— 
10th May, 1883. 

2412. Construction of Snips of War, E. J. Reed, 
London.—12th May, 1883. 

2430. VeLoctrpgepgs, H. H. Lake, London.—A commu- 
nication from W., J., and G. Ahlert.—14th May, 1883. 

2441. &., F. BE. A. ‘A. Biische, 


2512. Stoppers, &c., for 
hage, Cape of Good Hope. 19th May, 

2518. Compounp Steam C. Pie 
communication from E. Ongley and. Proell and 
Scharowsky.—2lst May, 1883. 

2562, Manvuracture of “Gas, A. M. 
A communication from M 

2564. Heaps of Git Boxes, &c., 
jun., 8. Ambler, and J. Lund, Keighley. —22nd May, 
188 


3. 

2524. Watcnes, W. H. Spence, London.—A communi- 
cation py A. Droz et fils.—26¢h May, 1883. 

2727. Apparatus for Recetvine ai DiscHARGING 
Niout-sou, A. M. Olark, London. from La 
Compagnie Générale de Salubrité.—1st June, 1888. 

2879. PRope.iers, J. Betteley, London.—9th June, 1883. 

2946. Consuming Smoxe, C. Mace and J. Brewster, 
Sunderland.—13th June, 1883, 

8578. SyNcHRONISING MecHanism for Cuocxs, W. 8. 
Harrison, London.—20th July, 1883. 

8787. Ma L. J. Pirie, 
H. Findlay, Lon 

4186. ELECTRIC &c., 8. Pitt, 
munication from L. Daft. — 1883, 

munication from L. — 28th 

4145. CLeanina, &c., Cottoy, H. ‘i 
Com. from W. 8. — dig ass 

4177. DyNaMO-ELECTRIC 


Patents ta Bealed. 


(List of Letters Patent which passed the Great Seal on the 
August, 1883.) 
&c., Recizy Envetorzs, E. Sturge, 
—2nd March, 1888. 


1128. Leap Pencits, B. 8. Cohen, London. 

Ellison, Coventry.—2nd 

1130. Merat Rorters for Printmc Fasrtos, C. J. 
Appleton, Salford.—2nd March, 1883. 

118%. Toors for Currinc ory Pixs, W. and J. 
Maiden and E, F. Cowley, March, 

1187. Breax-pown Guns, W. Nobbs, London. — 
March, 1883. 

1141, Fasrentxos, J. Hirst, London.—3rd 

larch, 

By ar Net, &c., G. Marwits, Penge.— 

1152. Morive Power, R. Hallewell, Black- 
burn.—8rd March, 1883. 

1157. Steet-maxine ag F.. W. Dick and J. 


1 
1129. VELOCIPEDES, d. Dz 


\ . 
195 
ee THE PATENT JOURNAL. } 
Condensed from the Journal of the Commissioners. of 
Patents. 
®,* It has come to our notice that some applicants of the | 
Patent-office Sales Department, for Patent Specifications : 
have caused much unnecessary trouble and annoyance,| (4. W. Case, U.S) iy 
both to themselves and to the Patent-ofice officials, by | 4225. InreRmirrent Cocke, B. H. Chameroy, France. { 
iving the number of the of Tas Enarnerr at 
iving the nui i i 
pA been made by locking at Tas Enoin® | 
Index, and giving the numbers there found, which only - 
refer to the pages, in place of turning to those pages and 2268. Measvrine the Srrenorn of Exzorric Cur- | 
finding the numbers of the Specification. Rents, F. V. Andersen, London.—4th May, 1883. i 
| 
ernie 1.0.0, asgow, on, No. 1, 
56s. 6d.; No. 3, 52s. 6d.; Coltness, 59s. 6d. i 
: and 52s, 9d.; Langloan, 59s. 6d: and 52s. 6d. ; 
Summerlee, 57s. 3d. and 51s.; Ohapelhall, | 
57s. and 54s.; Calder, 57s. 6d. a 
Carnbroe, 553. and 49s.; Clyde, 50s, fi 
48s..3d.; Monkland, 48s. and 46s. ; i! 
47s. 6d. and 4os. 6d. ; Govan, at Broomielaw, i 
at Leith, 59s, and 54s, 6d.; i 
outh, 48s, 6d. (specially * 
d 47s.; Kinneil, at Bo’ness, I 
garnock, at Ardrossan, 55s, ; 
ton, 48s, 6d. and 45s. 6d.; a 
nd 48s, 
e manufactured iron trade continues in a 
1704. Evecrric Lamps, H. J. Haddan, London.—1st 
4192. Macuings, H. H. Lake, Lon- 
lst September, 1883. 
EEE Hearrus, 8. B. Sutcliffe, Manchester. 
4214. Honrsgsnors, T. Morgan.—(Messrs. Brandle, < 
Sarre, Beyerhaus, and Hitzig, Berlin.) ; 
Gft seams ave been won | 


196 THE ENGINEER. Suer. 7, 1883. 
TzaM Borers, 6d.; 178, 6d.; 180, 6d.; 181, 6d.; 182, 6d.;| being gradually raised to an incandescence higher bicarbonates ; and Secondly, in the use of phos 
th March, 1888. 185, iss” 2d; 188, 189, 4d; 190, 6d; than that at which it is be used. An inert is then 
1178. Heatine Sr ao. Bonams, W. 1. themgern, 191, 2d.; 198, 6d.; 194, 2d.; 195, 4d : 198, 2d.; 199, 2d.; | allowed to pass into the globe, the filament kept | bonates or bicarbonates, as substitutes for barm used 
and J. M. Porter, Leeds.—5th March, 201, 6d.; 202, 2d.; 208, 2d ; 206, 2d ; 297, 6d.; 212 6d; ences See e for making unfermented bread, biscuits, and similar 
1883. 218, 4d.; 214, 6d.; 219, 6d.; 220, 6d ; 221, 6d.; 226, 2d ; | stage, when lamp is sealed, the ure depen food. 
1177. Coast Larzsoats, &., W. M. F. Schneider, , 6d.; 287, 6d.; 238, 8d.; 241, 4d ; 6d.; 246, 6d.; | on the nature of the residual gas. With nitrogen the | 6910. RepgaTina on ‘HAMMER ACTIONS FOR Piawo 
London.— sth March, 1988. 257, 4d.; 264, 6d.; 890, 6d.; 425, 8d.; 470, 6d.; 566, 6d.; | pressure may be when s mercury column connected ForTES, &c., B. A. Brydges, Berlin.—20th Decem- 
1178. Tea Boxes, &c., ©. Cheswright, London.—5th | 580, 10d ; 0, 4d.; 2074, 6d.; 2084, 6d.; 2110, 6d.; | with the lamp stands at the height of about 20in. ber, 1882.—(4 communication from A. Lexow, Berlin.) 
2204, 2118, 6d; 2242, 4d; 2255, 4d ; 2290, 4d.; 6194. Guys, J. H. Hannay, London,— 64. 
1186. Governors, W. Mellor, Oldham.—6th March, | 2814, 8d.; 2822, 6d.; 2841, 6d.; 2851, od.; 2475, 6d. 28th December, 6d : The guide pin is attached direct to the 
1888. ayes The catch ober, Sees. holds the barrel in position is lever and the escapement stud at the lower end of the 
1189. J. Imray, London.—6th | *,* will be forwarded by post from arranged so that when 


= ed Batrenizs, T. Rowan, London.—6th 

larch, 1883. 

1208. Gatvanic Batrentzs, T. Slater, London.—6th 
March, 18838. 


a J. W. Guilmette, Manchester. -9th 


1300. Macuines, J. C. Mewburn, London.— 
12th March, 1888. 

= Corrina Beans, &c , G. Clayforth, St. John’s.— 
2th March, 1883. 


Prickine Carps for JacqvaRD Looms, P. 
Ambjorn. —18th Mi 1883. 
Am Pomps, F. Wirth, y.—18th March, 


CoLovrine Marrsrs, &., C. D. Abel, 
—1l4th March, 1883. 


London. 


Banps, R. Benwell, —16th March, 1883. 
1418. Lacs, Nottingham.—17th 


Me 1888. 
1478. Boots, W. H. Leicester.— 


iitch 14th April, 1888. 
2307. 


—28th May, 1883. 
2753. E. C. Williams, London.—2nd 


June, 1 
2818. Corsets, A. Grant, Landport.—6th 


Cranks, J. C. Miller, Paris.—9th 

‘une, 1 

2887. Artacutne Lamps to Carriages, N. Stretton, 

48-MOTOR ENGINES, A 

20th June, 1883 : 

8068. Poriryine Ferp-water for Stzam Boriers, W. 
Chicag », U.8.—20th June, 1883. 

8299. Preservine Foop for Catrie, W. R. Lake, 
London. — 8rd July, 1888. 

A. M Clark, London.—1l0th July, 


(List of Letters eet a ous Beal on the 
4ta September, 1883.) 
1170. Srrrcuure Booxs, G. W. von Nawrocki, Berlin.— 
5th March, 1883. 
Cotton Brack, G. W. von Naw- 
lin.—7th March, 1 
. Johnson, 


1937, Locomotive STEAM Esornes, J. 
March, 1888. 

1238. TELEPHONIC Apparatos, 8. P. Thompson, Bristol. 
—Tth March, 1883. 


883. 
1261. Sree. Ores Socker T. Sidaway, Staf- 
ford.—8th March, 1883. 
1276. Rercectine Appiiances for Licutixa 
EL. J. Haddan, London.—10th Ma: 
1277. ATMOSPHERIC AIR Moror, H. J. Haddan, London. 
—10th March, 1883. 


ABSTRAOTS OF SPEOIFIOATIONS. 
y 


4782. Parts on Covours, H. J. Haddan, 
—4th October, 1882.—(A communication 


coming it it to descend 
crossed by air currents, 


the trunk through the 


the semolina vity and 

which carries the light 
the semo- 
condu to the second se tin, age. 
The ad able, 
mpd the trunk, so as to 


5905. Tricycte, de Pass 


er. A third wheel on the axle 
axle of which carries a 


the the arma 


the oe of the —— the m: 

armature and the pawl is disengaged 

when a weight turns 

5915. Paorectixe acainst Fire, J. M. 
Hooker, Di ber, 1882.—{ Not pro- 


on oor communicate with other, 
connected with a water so that they can be 
supplied with a in case of fire, and which will 


e burning mai 
used may be similarly constructed. 


A. E. 
, Derby. —10th March, 1883. 
1317. Haxpie of a VaLve for PREVENTING Waste of 
Water, J. Harsant, London.—18th March, 1883. 
1829. Rartway Froos, H. J. Haddan, London.—18th 
March, 1883. 


eDougall, Chadderton. —18th March, 1883. 
1872. Giazep J. E. and F. B. Rendle, 
5. HEARING PES, P. von Swyndregt, 
Kralingen, Rotterdam.—1l6h March, 1883. 
Gas Stoves, W. T. Sugg, London.—17th March, 


1 
1449. Inowine Macuing, B. J. B. Mills, London.—19th 
MPRESSING OF LING 
—2lst March, 18838. 

1510. Ascertarnine the Temprrature within CLosEp 
Vesseis, H. Stopes and W. Crockford, London.— 
22nd March, 1888. 

1572. Fortine Macumers, A. Roger, Paris.—28th 


1 
1594. Orn Lamps, A. Chamberlain and G. Hookham, 
. PRopucrion R. Cli; 
N.B.—12th April, 1883. 4 


of Acip, W. L. Wise, 
London.—26th April, 1 
2157. LoxorrupimaL Joust for Pirgs, E. Quad- 


ling, London.—28th 
Woop, J. B Blythe, Bordeaux.—12th 
London.—2nd June, 1883. 


1883. 
3. I 
Mera. es for NIVES, C. D. Abel, London. 
—Tth June, 1883. 
2914 Raruway Wueets, A. Longsdon, London.—12th 
C. Davis, London.—13th June, 
2002. for TraNsFERRING INGOTS 
from one Set of Roiis to aNoTHER, C. Davy, Shef- 


field.—15th June, 1883. 


2995. Meratiic ALLoys, G. Selve, Altena, Prussia.— 
16th June, 1883. 


4732, Tey 2d.; 5905, 2d.; 5910, 2d.; 5915, 2d. 


5988, 6d.; 5946, 2d.;° A010, 6d.; 6034, 2d.; 6073, 2d.; 
6074, 2d.; 6087, 2d.; 6182, 4d.; 6189, 2d.; 6229, 2d.‘ 
6240, 1s.; 20, 6d.; 28, 4d.; 28, 6d.; 40, 6d.; 45, 6d.; 
6d.; 60, 6d.; 69, 6d; 70, 6d.; 72, 6d.; 73, 2d; 
74, 64.; 76, 64; 77, 2d.; 79, 4d; 82, 2d.; 83, 2d; 
87, 6d.; 88, 6d.; 89, 2d.; 90, 6d; 93, 6d; 94, 6d; 
95, 6d.; 96, 4d.; 98, 24; 99, 2d.; 100, 2d; 102, 6d.; 
104, 6d ; 107, 6d.; 108, 6d.; 110, 24.; 111, 4d.; 11%, 2d; 
118, 2d.; 114, 6d.; 115, 2d.; 117, 8d.; 118, 6d.; 119, 4d; 
120, 2d.; 121, 2d.; 128, 8d.; 124, 2d.; 125, 6d.; 126, 2d.; 
128, 2d.; 180, 6d.; 181, 6d.; 182, 10d.; 188, 2d.; 135, 6d.; 
136, 2d.; 137, 2d.; 189, 2d.; 140, 2d.; 141, 144, 6d.; 
145, 6d.; 146, 64.; 147, 2d; 148, 2d.; 151, 8d.; 152, 4d.; 
158, ; 164, ; 155, 6d.; 157, 24.; 158, 2d.; 150, 4d.; 
160, 6d.; 161, 6d.; 162, 6d.; 163, 2d.; 164, 2d.; 7” 2d.; 
166, 2d.; 167, 6d.; 168, 6d.; 172, 2d. 178, 6.3 2 74, 8d.; 


Boxes Sares AND MANUFACTURE OF FIRE- 
PROOF MATERIALS TO BE USED IN THE CONSTRUC- 
TION OF saME, &c., W. R. Lake, London.—1l2th De- 

, 1882.—(A communication from M. Merrill 


orming the sides and ends 
zontally to form a reinforcing and co 
The box and its cover are lined with a fireproof ma- 
composed of vegetable or mineral fibre, or —= 
and ing and magnesia, lime, talc, or other h 


ig 
alba to its in iio, ona colours and 
compost on, con: 4grains 
tine, 1 drachm 


6010. Protective SHeatTHine ror Wire Rops, &c. 


B. A. Brydges, Berlin.—16th December, 1882.—(4 


tely thin wire drawn tight round the cable. A 
bed for winding on the coils of wire 
on the cable or rope. 
6190. ror Knzapine Dovan, R Alexander, 
Glaspow.—B8th December, 1883. —(Not proceeded with.) 


is a horizontal a ha 


lowered. At the front part of the frame is fitted a 
block corrugated on its underside, and which kneads 
the dough om contained in a travelling trough beneath. 
Two ploughs turn the dough over in the tro 


6191. Sreau Thackeray, 


882.—({ Not 

construct circular flues of steam 
boilers so as to prevent them forcing out the ends of 
the boiler when they expand and it consists in form- 
ing a channel-shaped expansion groove upon each end 
of the flue ring. 
6192 Brusnine Harr, F. 8. Heaton 

Norris, L —28th D 
This relates to mechanism for ..th 
secured 


brushes, such mechanism to the chair in 
which the person whose hair is to be brushed is seated. 


6193. Incanpescine E.ecrric T. J. Hand- 
London.— December 


cation from T. A. Edison, New Haat 8) 6d. 
This relates to d ps with flexible 
carbon filaments enclosed in hermetical 
chambers, the object being to increase the duration of 
such lamps A dimir g the electri 


or 
the metallic terminals of the filament within the lamp, 
and incidentally toi the resistance of the lamp, 
so as to reduce the investment required for cond 


e as con- 


in direction they will 
to draw hack the ca’ 
if it is the barrels cannot 


This relates to covers of 
carding engines and ot! machines _— in an ele- 
vated tion. B its are 
sides of the frame and carry bolts pa ag of sliding 
therein. The cover is hinged tothe frame, and when 
raised forces back the bolts, which, when the cover has 
them, are shot forward by springs and support 
e cover in the raised position. Arms uw & cross 
shaft can be caused to act on the bolts and force them 
back when desired to lower the cover. 
6199 or Execrrica, Essrcy 
Licut, Powsgr, AND OTHER T. J. Hand 
December, 1 4 communien- 


> 
, if the gun is nen od, but 
drop. 


independent all the ers. According to one 
the lamps are multiple series, ond 
many dynamo or magneto-electric machin: 


and 
ting devices. An adjustable resistance is 
vided in each main en so that in case the 
in electro-motive force is greater on one main conductor 
than on the other the resistance may | be adjusted to 
compensate for such in g to another 
mode a single dynamo or magneto-electric machine is 
employed, and its commutator se with an extra 
brush or brushes between the main brushes, 
and om which the compensating conductor or con- 
ductor run, and are connected with the multiple arc 
circuits between the translating devices. 


6201. CELLULOsE From Woop, Srraw, 
AND OTHER VEGETABLE Supstances, W. R. 
London.—28th December, 1882.—(A communication 
from the Austrian Chemeal and Metallurgical Pro- 
ducts Association, Bohemia.)—(Not 


proceeded with.) 2d 
The wood or other substance is boiled in solutions of 
such of with alkaloids or basic 
earths as will, by the addition of acids thereto, pre- 
cipitate ouighar or liberate sulphuretted hydrogen, or 


6202. Cour.inc APrPaRaTus FoR RalLway VEHICLES, 
W. @. Thresher, near Salishury.—28th December, 
with.) 2d. 

The co effected by the use in conjunction 
with a double T-shaped draw hook ai 
vehicle, of an upper and a lower link or bent bar, each 
carried by a transverse horizontal shaft at the end of 
the other vehicle, and arranged so that by partially 
sstating one of the e shafts the free ends of the two links 

caused to approach one another or move me) 
like Jawa, and so embrace or release the ped 
raw 

6208. or Fevrep Fasrics, A. J. Boult, London. 


to be with it being laid thevein by’ a 
wound on another roller, the two then passin, a 
of alkaline soa; 
‘he excess of moisture is event te 4 rollers and 


ds of the fabric be ane h 
ends of the fabric being j is passed throug! 


pressure rollers for from one to 
6204. on Hanp ror Use on RalL- 
ways oR Taamways, W. P. Thompson, London.— 
‘ichigan, 
rela 


revolving 
for such 
shaft whi 


angle with the 


6205. J. Proudley, Manchester.— 

This rela Se tonidans in which the linen is placed 
in a ae bade in a vessel containing a small 
quantity of water kept boiling by or a fire eath, 
and it consists in forming the L der with internal 
shelves to lift the articles and then let them fall to the 
bottom. Openings in the ends of the cylinder allow 

the boiling water to enter and leave, and cups inside 
raise the — and throw it as the 


of the lever as possible, 

of the lever is small the damper will 

cient distance. 

osia. aNp SHOES, Laycock, Northampton.— 
object is to provide a boot or 

or 

than the or dinary watertight t boot 

or shoe. In one arrangement the quarters are made 

to overlap and are provided with a folding gore or 


be moved 


6213. Martcu-n>xes, J. Darling and J. J. Long, Glas- 


The box consists of drawer sli 
casing closed at one end and form: aperture 
for lighting a , the or side perforated to admit 


air, and one side formed with a roughened ignitin 4 
surface and a barbed slot to hold the match when lit. 
The casing is formed of a single piece of sheet metal. 


ons Watson, Leeds.—29th Decem- 


ring is to the outer cylinder and 
fits the plunger closely by the external pressure of an 
elastic , the pressure of which can be regulated by 
set screws, "and to make the joint ohne at AL 4 
ing in the split = an adjusta' in 
contact therewi it between it bry the cylinder 
end, and is aa in close contact with the plunger 
piston and is retained in tay 
set screws. 
6218. THE CURRENT IN ELEcTRIC 
cuits BY SwitcHss, RESISTANCES, AND SIMILAR 
Apparatus, J. Jamieson, Oldham. -29th December, 


The object is to provide more convenient means for 
varying or diminishing the — ef current in 
electric circuits, and to pr diminish the forma- 
tion of a dangerous or seavadins arc when the cir- 
cuit is broken by means of a switch or other similar 
_. To vary the current resistances are removed 
— or tnateh in the circuit, such resistances con- 
8 ting 


of a tube of non-conducting material filled with 
thin of oxidised metals, aie at the ends of which 
are placed in contact with 
the external oxidised , and the circuit wires 
a thereto. If necessary a quantity of 
metallic oxide in a powdered state may be interposed 
between the discs. To prevent the formation of a 
dangerous arc on breaking the circuit by means of a 
= two or more fixed contact tes or studs are 
close to each other, so that the —— con- 
at all touch the second before leaving the first 
contest, Between each pair of fixed contacts one of 
the special resistances described is interposed. 
6219. Poriryinc Ow anp Farry Matrers, W. R. 
Lake, London.—29th December, ae a communica- 
tion from B. 8, 


This consists in, th tar al oil and 
matters employm ent an solu- 
of steam 

alow order to dissolve 


the foreign matters and volatilize the essential odorous 
oils, and thus improve the quality and value of the oil 
or fatty matter. 


6220. Looms ror Weavine, W. Smith, He 


ire.—29th ber, 1882.—(Not 
The bj to simplify the juard 
objec! motion, 
to dis with the springs. sreoiles in the foren of 
angle levers are pivotted on the treadle stud, pos | the 


top and bottom jacks cou: to the end, and the 
double hooks rest at the top end of oo 
These hooks are acted upon by the chain 


driven by a peg and star wheel. The dhe d 
pivotted 
excentric stud on a pinion key ved to the crank 
connected with a slotted he lever working on the 
treadle stud. The slot in the upper part of lever 
moves a stud on which two links are Nag my 

which is connected to one of the The chain of 
pulleys acts on the front part of > dove hooks, and 

olds them on to the front e until the next chan; 

when as the pulleys leave pers the wi 

the hooks cause them to fall and be caught and held 
by the back grife. 


6221. Busnes on Connections FOR &., J. 


.—(Not proceeded with.) ta. 

This consists of a tubular piece on 3 at its inner 
end, and having holes at a certain of its length, 
such tubular piece screwing a bush into the 
interior of the cask as the tap is ooewed into position. 


This anh to continuous spinning machine 
the 


can be readily amend from 
pw outer ound, “which is fitted with, a@ false bottom. 
ugated to accelerate the boiling of the water a 
facilitate its circulation and the formation of steam. 


6206. Incanpescine ConpUCTORS FOR 
ps, &c., T. J. Handf London.—29th Decem- 
ber, 1882.—(A A. Edison, 


6d. 
The object is to pure 3 carbon filaments of high 


together so as to be in close contact the 
whole length, and having their ends secu the 
separate filaments being capable of independent e3 
sion and contraction. Several a very fine fi 
stances, e same len; are — 
ther to form a thread, and the ends eee 
plastic carbonisable substance, such asa sae sed of 
carbon and sugar. The filament is then —— 
under strain or and the ends are 
attached to the leading-in wires sealed in aomen a of 
the and are first again twisted tightly | UPE 
wires, filaments bein, again twis' 
so as to bring them all fn contact thar | 
le . Amould may be used to hold th 
a carbonisation, and prevent the 


6209. Canriace Brake Biocks, W. £. Cary, Man- 
—29th December, 1882. —(Not proceeded 
the 
brought into contact with the wheel, and it is 4 
a holder of box form, into which it is tightly driven. 


6208. CompounDs TO BE USED AS SUBSTITUTES FOR 
IN MakInc UNFERMENTED BREaD, &c., 


29th December, 1 4d, 
This consists, in the use of acid in 
onjunction with or or 


ite, with a drag arm between 
the plates. Lr The outer end of the fire 
over "le « upper te, and is hooked or 
receive the yarn from the guide eye above the centre 
of the spindle. Provision is made for varying the 
fricti: hold of the yarn upon the yarn by means of 
Se Upon the drag arm is a drag washer or 
brake piece, which by centrifugal force is caused to 
bear against the sides of the holes in the plates. 


6224. Spinninc anp TwisTinc Frames For J 
Fiax, A. Freir, Dundee, 
Decembe~, 1882. 

This consists in } with the neck or 
rails, and substituting brackets or a. = w 
the neck and step bearings are at oy 


bottom ot the is 

check nut fixing it when adjusted The pockets are 
carried on a flat bar extendin across the frame, and 
wharve is attach: spindle as closely as possible 
above the neck bearing. 


8. Davison, Sunderland.— 
1882. 4d. 


80th December, 1) 
This consists in the manufacture of “ black” bottles 
in moulds in which they are blown, such moulds 


a square mouth to receive 


postage. Sum Bxceedaing Oe mms aArrangea [ne aA Da 
Post-office order, made —— =< the Post-office, 5, The damper mechanism is arranged so that the damper 
. fe ange to Mr. H. Lack, her Majesty's as well as the damper lever wire is as near the fulcrum 
t-office, Southampton-buildings, Chancery-lane, 
1258. Hzarep or Rotiers, J. Horrocks, | London. 
Worsley.—8th March, 1883 
1266. SuPPoRrTiNG the Bopy in case of Insury to the 
from @. Dresden.) 4d. 
15 parts Zanzibar or Cowrie copal is melted over a 
charcoal and mixed with 60 parts French ee 
1362. Ma: and when filtered 25 parts of pure linseed oil, which 
has been boiled and allowed to cool a little, is added. 
ALE- | The lake varnish so produced is mixed with basic sul- The object is to provide a system in which currents 
phate and calcic sulphide in a luminous condition, and | of high tension can be used, while at the same time 
suitable colouring matters to produce a luminous paint | each translating device (lamp, for example) is entirel 
of any desired 
5817. Apraratos Empioyep 1 MILLING, A. 
1515. Breecu-Loapisc Smatt-arms, H. Tolley, Bir- 1882.—(Void.)_2d._ oy as there are ps es in any ‘A trunk or plunger of the o 
883. codust of catier which extend across between the main conductors, ton, and the piston rings and stuffing-boxes are 
17 . BR. Lake, London.—7th vity each series being correspondingly divided by a central 
pr 6 . V. Milward, Red- eit consists in providing as usual for each separa- or intermediate compensating conductor connected 
a 5 te tion a passage communicating with a trunk, in con- 
nection with a fan, and a current of air is drawn into 
exp or of WaTER Boiters, W. 
White, Landon. fay, 168 
2382. Suzps, T. Colby, Pembroke.—8th May, 1883. 
2638 Screws for Woop, H. J. G. Hallstrém, K6ping. 
552.—( 4 COMMUNICA Ls. 
Maschmann, Germany.)—(Not proceeded with.) 2d. 
This relates to an arrangement of levers actuated by 
the weight of the rider and used in combination 
with treadles connected to cranks to propel the 
tricycle 
5910. Ececrric Lamps, H. F. Engel, Hamburg.—1\th 
‘i December, 1882.—(4 communication from F. Kiipper- 
mann, Germany.)—( Not proceeded with.) 2d 
This relates to means for regulating the distance 
between the electrodes of arc lamps. The two holders 
are arranged partly side by side, and are moved in 
ae directions by an axle with two different 
sized pinions, each gearing with a rack attached to 
gears with a pinion, 
ratchet wheel governed by a pawl forming a double 
armed lever, one end en ng with the ratchet and 
1241. Sream Borers, E. Edwards, ure of an clectro-magnet 
London.—7th March, 18838. 
1242. Preventinc Deposit of Sanp in Rivers, &c., W. 
R. Lake, London. —7th March, 1883. 
1248. Hurpies, A. E. Maudslay, Littlebourne.—7th The object is to enable felt to be combined mechani- 
cally without the use of adhesives with woven, 
: : manner that the two orm a single piece, or 
The girders of buildings are made hollow, and those | hereby two similar or dissimilar fabrics may be com- 
bined without the employment of felt. The fabric is eau 
1286. Booxs for ADVERTISING PuRPosEs, R. Ripley, | {0w out of holes formed near the top of the girders 
Liverpool.—10th March, 1883. and _d low. The 
and J. H. Nolan, Boston, U.& 
7 A box is made of a metal shell formed of sheets lap- 
jointed at the edges, and the upper edges of the plates 
wheels adjustable on their 
mdly, in a truss tubular frame 
Thirdly, in making the wheel 
rail of two tubular parts, one 
sliding within the other, so as to adapt it for any gauge 
of track ; Fourthly, in the arrangement of levers — | 
r as we! 
—13th December, 1882.—(Not proceeded with.) 2d. thly, the 
d device 
y, ina 
desired 
c 
COMMURICATION From Germany. 223. Spinninc Macuinery, N. Macbeth and R. N. 
The spaces between the strands of wire are first 6d. 
filled out vy winding tarred or other twine therein, in 
1868. RoTaRy Pumps or Motors, J. H. Johnson, | 224 the whole surface is then covered with coils of  & 4 
London.—12th April, 1888 first 
1922. Forxs for AcricuttruraL Porposss, G. Pick- P , to the ag eg as for acting upon the yarn in 
hardt, Hagen, Germany.—16th April, 1888. ts passage from the draw rollers to the spindle to 
2068. Furnaces, D. Jones, London —24th April, 1883. effect the winding. In place of the ordinary ring and 
2096. Looms for Wzavina, R. Bond, Bury.—25th April, traveller, a flyer works between two plates or rings, 
one of which may project from the rising and falling 
rail. In each plate is a circular hole, and the plates are 
8 separated by a space in which the flyer works. The 
carried at the back of the body of the hammer. The 
frame at its pivotted part is slotted to allow of a back- 
ward and forward motion as the piston is raised and 
r 
and havegreat flexibility, anditconsistsin forming them 
of a number of fine continuous flexible carbon filaments 
Hudderstield.— 
OTE, 
80th 
8 
ich 
the 
List of Specifications published during the P 
week ending September lst, 18838. 
- il. the largest pa being at the bottom. he step 
| | having the particular formation of tho nook and mou 
A. Esilman, Manchester, and H. Bsilman, Glasgow.— | and by means of which the bottles are finished at one 
operation by the blower, and ye Aen to be groun 
round the mouth. One form of is formed wit 
the filament during the er part of the operation es &quare corks. 


Sept. 7, 1883. 


THE ENGINEER. 


RATES, J. Surrey.—30th December, 
an 0 or 


closes in the grate Roser mag 
of ucts of combustion. 
Divisions in the flue abatra the heat bP o 
ducta of combustion, such heat LJ utilised 


air in a chamber communicating oon gg 


of visible 
es, to reduce the noise of 


steam and sparks from be 
the exhaust, and to ie geared driving connection 
which will allow o wide Ay to the carrying wheels 


and axle. The exhaust is led by a series of concentric 
superheating chamber suspended in the 


Royle, M 


a stud ag end of one rising to the Periphery of 

and passing down 6 lower ery from 

each end of the other, such studs recei: ving the bashes, 

The brackets are secured to 


AND App. 
THE or &., J. J. 
—80th December, 1 

with an outlet at bottom, but rising above the water 
level. The float is connected to a lever operating a 
valve a into the reservoir. Modifications 


contains 
in a valve box. Atted with e bail valve held off its seat 
the core. The expansion of the outer tube permits 
valve to fall wen, heated by the steam. 
A di valve for regulating the flow of fluids 
consists of an open-bottomed inverted float wor 
in a case and connected to a valve, an additional fix 
vessel of thin metal isolating the float vessel from the 
outer casing. The steam has free to 


the g and commu! w space — 
the float vessel and the isolating vessel. 
for the liquids 


clamp is described 

through flexible tubing. 

6232. or INDIA-RUBBER, GUTTA-PERCHA, 
oe . Gerner, Westminster.—30th December, 1882. 


This relates to improvements on patent No. 47, .D. 
1880, in which camphor was in: rated with caout- 
chouc and analogous gums and with sulphur, and the 
compound ex to heat to vulcanise it, and it con- 
princi of gum kauri in 


field magnets are of one polarity, and 
wer ones of the opposite polarity. , 
verpool. fanuary 
A communicat from B. R. Knowles, Brooklyn, 


The object is to expose to chemical and electrical 
action a larger proportion of lead surface, both 
metallic and oxide, and thus obtain a more powerful 

action. Two more electrodes, each 


lead 

The v has 

bottom in Walch holes are cut to receive the electrodes, 

and a skeleton eee same. The 

electrodes are connected by conductors, and the vessel 
charged with acidulated weber, and closed with a tight 
cover to prevent evaporation. 

8. System on ComBrnaTion or ELEcTRICAL APPARATUS 
AND CONDUCTORS TO BE USED IN Fmd APPLICATION 
or To Practical Use, F. J. Chees- 


by conductors, and by ewitehes and 


regulators, the inven: 
such mix! of caoutchouc, camphor, and sulphur. | ™ of the > 
6233. Orwamentina on Lerrerina A bined with the battery and the lamps and 
W. B. Fitch, Deptford.—80th 1982, suitable switches, that when the sto: 


thi 


supplied, after which the article is 


ordinary “ working out rin 
atan bottom of the 


melting, bands of asbestos pa) 


tubes through them from the 
the m is more rapidly, and 
crucibles need not be employed 


suspended between the carbons, 
become heated and increase the intensity of the tight, 
The disc, ring, or bulb may be made of Pr er ware Saad 
the material used in the manufacture of plumbego 


6236. Manoracroure or Screws, W. R. Lake, London. 
December, communication from A, 
Faugier, Lyons.) 4d. 
This consists in applying manu- 


facturing screws by or washer acted 
by two trctlon rales as prevent tthe 
rollers EB Bs edges are used to maintain the 
the Rusu rollers rigidly in position. 
6237. Lamps orn Licutina Apparatus, W. 
R. Lake, London.—80th December, commu- 
nication from R. Mondos, Paris.) 6d. 

This relates to jpqreveneue on patent No. 5490, 
A.D. 1881, in which the carbons have two successive 
movements—one sudden, and which causes the forma- 
tion of the rs while the regulates and maintains 
the length of the arc. The movement of the carbons 
is caused by a _ electro-magnet which actuates 
two levers connected by links acted upon by a counter- 

weight. In one arrangement the rod the 
upper carbon holder passes into a ce 3 with a ay at 
its lower end to abut against a screw, such 
passing through the eye of a lever coalanng on on a 
pivot, and carrying at one end an armature and at the 
other a counterweight To the lever two links are 
Bee cry abut against a lever oscillating upon an 

to the tube, and the brake to arrest 
the’ St the carbon holders an aperture in 
passes partly through a shunt circuit in- 
cluding an magnet, whereby the armature is 
attracted, the eye clam 
and causes it to descend until the 
tact with the screw. The links then pulling the lever 
cause the brake to release the rod carrying the upper 
carbon holders, and the oper carbons descend until 
current no longer passing through magnet, 


6288. Discuarcine Fire-anms AND N. @. 
Partly a 


cartridge the material. A push button 
completes thi 


1. Macu F. J. 
B. R. Knowles, Brooklyn, U.8.) 6d. 
consists of an armature the core of 
sists of a series of iron rings fitted one outside the 
by screws or pins, the 
m the outside and — 80 


ious section, the two Bom yt lay which is 
A are 


charge the 
battery cireult be then broken and the lamp circuit 
the battery being connected in series, _ 

force in the battery will energise the lam: 
other translating devices in the circuit. By 
pom a very weak current can Bose a made available to 
an electro- ting device requiring a cur- 
rons of high electro-motive force. 


g the quantitive magn Professor Henry, 
which combined with the of alamp 
to work its machinery, enables am smaller magnet 

be anda ter bt: and 


7B is wound with very fine wire, and 
ac set up, the etism of one pi 
the two so conne: 
that about 1 per cent. of the current ay through 
the latter magnet, and the rest through the other. A 
rocking lever is connected at its ends to the movable 
et cores by 8 passing through oblong holes in 
the lever, which pivotted to the frame, an: th ends 
embrace the cores, While through it ag 
ing the upper carbon holder. To lever a luteh 
lever is pivotted, and its end carries a receptacle sup- 
plied with mercury, and is prevented from ‘Hating 
above the main lever by a stop. The receptacle abuts 
st a set screw when the lamp is not in action, 
object being to release the rod from the clutch 
lever when the cireuit is disrupted. By these means 
the u carbon is operated. In the top of the case 
a tube is inserted, and from a ring in the top the lamp 
is suspended. Inside the tube is a weight embracing 
the rod, and counterbalancing its weight. The frame 
om with a bracket, and keeps the 
pone se! when the rod is up. The 
lower oaren on can be adjusted to cen 
one. 


5. Execrric | OR Arc FJ. 
Cheesbrough, Liverpool.—ist January, 
_ communication from B. R. Knowles, Brooklyn, 


This relatos to the method o of combining, adjusting, 
uminating conductors 
There are we plates of:carbon, the sides of 
which are er in actua) from end 
to end, and by causing them to make and break such 
contact the arc is pe or extinguished at their ends, 
the always to each other. 
An iron armature 


on the upper 


m is sup) 
above a magnet by a pair o! links pivoted to both, and 
set at an 1 inelinat ion, the weight of the armature and 
‘bon be upon springs and by counter- 


vot bolt secured at bottom by a screw, so that the 


'7. Feepinc Paper OR OTHER MATERIAL TO PRINTING 
AND OTHER &c., Hoyer, Liverpool.— 
lst 1888. 10d. 


provements on patents No. 
A.D. 1880, com No. 2457 and No. peat A.D. 1881, saat it 
ting machines, d th wus to to 
to rr and lowering the 
from a suction as the paper 
is withdrawn sheet by sheet. @ vacuum caused 
when the top sheet is lifted by suction is utilised to 
draw off any second sheet which may adhere to the 
sheet. A strip of wood has bosses at intervals 
sheet so as to prevent it curlin; pgm Nef by the action of 
the tapes. Two part circles of revolve and prevent 
any buckling of the edge of the sheet under the action 
of the rubber. A perpendicular rack lifts the suction 
imparted. Various improvements are described. 
8. Szcurnme Rapip, Errective, anp Economicat Com- 
BUSTION OF Fug. 1x Furnaces FoR Heatine, 
ina, J. Howden, Glasgow.—lst January, 1883. 


This relates princi to means for ting the 
supplied above or below the fuel or at 
lt eh f the furnace, and consists “in suitable 
peal provided with regulating valves, the air 
entering being first caused to series 
exposed heat of escaping of 
ion, 


9. Furnaces FOR ORES AND 
January, 1883.— 


toa cu melting steam super- 
heated pes arranged the flues is Tato 

g with the heated 
gases ‘the effect th decomposition. 


Perth.—lst 


10. Tricyoigs, &c., J. Cameron, Lauris 
January, 1888.—(Not proceeded with.) 

On the driving is a chain on driven from a 
larger wheel on a shaft fitted. with two ratchet ——_ 
actuated by 8) wis pivoted to treadles, which 
are —- to normal position by springs or 


11. B. J. James, Kilburn.—1st 


tops 
8 
with grooves to receive the ribs; ns 

the stop and runner so that ba is 
it locks with the stop; Fourthly, cons' the 
runner and stick so that the bn ved is = 
released from the ete Ay 

structing the stick with 5 Pring, ied. rome 

receive projects on the ‘‘ gats;” 

the stretchers and them to the sike so thas 
they interlock when cl: and Seventy, the a; 
cation to ordinary lock stretchers made to receive . 
rib within the trough of a forked joint, and to connect 

the same to the runner. 


14. Szconpary or Srornacz Ba’ A 
January, 1883.—(Not 


with.) 
The is to reduce the weight, diminish the 
increase the — tteries. 
The of the pla‘ 
grains of lead mixéd with poretide of lead, which is 
solution hve plates of peber, cath, 
solution of ru may be of paper, 
thin sheet metal, or other suitable material. 
15. Devices ror Heavy Betis, A. J. 
dog, Bronce with) | 2a, 
tion nce Nor 
to a cross bar with a journal at 
each end and a "aa beyond. The journals rest on 
smooth surfaces in the form of a segment of a circle, 
and the pinions gear with segmental racks. 
16. CaLcuLatinc J. Bdmondson, Halifax.— 
lst January, 1883. 1s. 

The machine consists of a circular plate free to 
revolve on a stud, and having round its face aporture, 
under which numbers are seen on their respective 
ong which are mounted on spindles. A bevel wheel 


has teeth on its upper and under the former 
genie with and operated by a pinion on the oonne 

dle, and the latter actuating through bevel 
the calculating stepped drivers, On the sev: shafts 
= the driver are stepped stops. Each driver actuates 
on on a tube sliding on a shaft, and ‘ing a 


18. AND ConnEcTION 
Locomotive AND RaILWays FOR 
IncrEASING THE TRACTION POWER OF THE 
communication from C. 


toothed rack at any d 
auxiliary rails are placed somewhat higher than the 
usual o =a Be so lift the ordinary w while a 
emer on the axle of the latter gears with the 
rack. 

21. Gas Moror Enotnzs, J. R. Woodhead, Leeds.—l1st 


January, 1883. 
This relates gas engines with two wales | 

cylinders, and Ped in using in combination th 

with a third cylinder serving as a pump to ps Bnd ‘the 

explosive charge alternately to the working cy. 

at proper inte: rvals and under pressure, a Zuitable 


car hy 

weights. The et is supported on an 
ite, to or the hae carbon is 
resistance is 


secu 
round the lamps, and a lever actuated by the t 
acts to introduce the resistance into the circuit when 
the lamp is in operation, and to cut it out when not in 
operation. When the et is energised it lifts the 
lever and introduces the pa wang and at the same 
time attracts the armature, and so separates the 
carbons. If the light is extinguished through a tem- 
porary disruption of the current, the spring and 
counterweight force the carbons together. 


6. Incanpescent Execrric Lamps, F. J. h, 

’ from B. R. Knowles, Brooklyn, U.8.) 6d. 
This relates, First, to the method of sealing the illu- 


minatin and 
making the electrical connections. The chamber is of 
glass and the conductor of carbon, the latter being 
pees te by small carbon cylinders with holes to 
posed of orm of potassium, platinum black, or 
— and water. The ends of the con- 
uctor thus fitted to the cylinder are connected to 
formed on the ends of the —— a which are held 
insula‘ curs have slits 


are 
The electrodes pass th h the dome of an inverted 
glass cup, and are therein, the edges of such 
— being themselves sealed in a suitable cement con- 
ned in a second cup, which also receives the lower 
edges of the illumina’ chamber, and when the 
cement has set the bog exhausted ae a tube 


which is then closed the fighting fusing. Pe! gow electrical 
connection between the ctventh ond. the lamp, 
die with which 

etal sectors are to which are con. 


valve arrang’ t and mechanism for working the 
same being provided. Each working cylinder has a 
m connected to a crank, the centres of which are 
ton so that the pistons make their respective 
inward and outward strokes simultaneously. 
pump is actuated from the crank shaft by a — < or 
excentric, A charge of airis to each 
to clear the same, and is expelled apes benny 
combustion through suitable 
22. AND Recorrine APPARATUS FOR PUBLIC 
Ventcies, W. L. Wise, London.—lst January, 1883. 
—(A communication from C. deCuyper, Belgium) 6d. 


-four hours, agains’ 
is held, so that a pencil bearing against it 


is or not to be exhibited. 
26. Ramway Venicuzs Brake APPARATUS 


H. Lake, London.—lst 
1883.—(A communication from T. Hersee, New York.) 
—(Not proceeded with.) 4d. 

The floor is constructed of rolled iron cross beams, 
to which the flooring is bolted lengthwise, the beams 
being by ig plates and 
lateral al braces. The sides and 


ends of the 
of sheet iron with 6 wood His Each 
wheel is connected to a separate axle. The brake is 
actuated by the backward e tof the d 5 
when the speed of the 1 ti 


26. anp Winvine, F. Jenkin, Edinburgh.— 
2nd January, 1883.—(Partly a communication from 


J. A. B 6d. 


and winding machines the revolving armature of an 
electro-motor, so that they are driven without pean 
mediate g, suitable means being provided to 
prevent the speed of rotation is pn throw; 
more than a permissible range. 
spindles may be geared together, or 

governor may be applied to each and pn Bs to 


‘commutator brushes. 


2'7. Comas, Pronos, orn Pins ror Lapies’ Waar, L. 
Birnstingl, London.—2ad coe A com- 
munication from M. Birnstingl, —- 


The head of the comb has connected to it two links 
maintained in’ place by a . The outer link is 
provided with a tube, to which the ornament is fixed. 
29. Urinisine rae Waste Heat Escarine FRoM THE 

Fives or Steam Borers, W. Hall, Cardif.—2nd 
January, 1883. 

This consists in arranging flat iron chambers at the 
back end of the steam boilers or between the boilers 
and the chimney stack, such maha having a series 
space rnat at the throug! 
which the wa we other material to be heated is 
caused to 


80. Rerractrory on Fire-sricks, Tites, Brock 
Pipes, Toyrres, &c., J. Williams, Liverpool,— 
1883. 2d. 

This consists in manuf: bricks, tiles, &c., of 
or pulverulent silica and carbonaceous matter, 
being ground cad mized with a thick 


hydrocarbon, and then the desired form 

and dried in a stove. 

$2. Lamps ror Denrat, SURGICAL, AND OTHER PurR- 
Poses, G. W. von Nawrocki, Berlin.—2nd January, 
1883.—{4 communication Dr. R. 
Berlin.—( Not ceded with.) 2d. 


This consists of a conical tel or lense tube 
with an inner lense having its flat side to the burner, 
and with an outer convex side and an outer bi-convex 
to be capable turning in 

case 80 as ca) on a pivo' 
direction. "The lense with 


84. Execrric Lamps or Licutine W. R. 
Lake, London.—2nd January, 1883.—(A communica- 
ne C. A. Hussey and A. 8. , New York.) 


The carbons are both secured in metal holders, near 
the lower end of which is a globe carrier. The top 
er is conn to a metal rod pvesece| up 
through a metal case, and the lamp is suspended 
metal rods, to which the line wires are fastened, 
rods being insulated from the case and secured to 
metal plugs extending 
The lower holder is su; by two 
down from the case but insula‘ 
™m one su one 
BSc anda qe wire leads from the other 
end to the outer case, the circuit to 
the u carbon, the lower carbon, one of the rods 
sup} ig the holder of the latter, and along a Rogge 
to the plug of the 


and a little lower solenoid coil is 
higher resistance, and which carries 
upper solenoid ahi its outside, its own coil inside, and 
a connecting over its upper end. Both cores are 

tubular, One or of th the coil of thie second solenoid is 
connected with a wire phan¥.) to the first sol 
and the other end by another wire, also with the 
solenoid, so that the second is in a shunt circuit. 

tend to force the core of the first solenoid wu 
wards. Two clamps of l form, 
ip the = carbon rod, are pivotted to arms which 


with 
through the first 
the cores move 
whereby the upper carbon rod is — 
35. Ree. ror Comine Wire on Sup, 
W. H. Harfield, London. —2nd January, 1883. 4d. 

A flan, drum is mounted on an axis fixed 
toan A-shaped frame at each end, connected near the 
base by cross-bars. ular wheel is fixed on the 
side of the drum 


ied by an up’ 
driven by a crank handle. A brake band acts upon 
the outer erence of the annular wheel. 
86. APPARATUS FoR THE Gauarece AND UTILISATION 
or Execrric Currents, 8. Z. de Ferranti, Shep- 
herd’s-bush.—2nd January, 1883, —{Not proceeded 


The ay aaees | is to utilise an alternating or varyin 
current, coupled with motion to amr @ curren 
always flowing in one a 
mutator, one method of 
poe the armature of an 


37. A. G. Golay, Switzerland.—2nd 
January, 1883. 6d. 

The object is to obtain the u utmost precision in start- 
push piece ted upon, and it consists 
arrangement of the brake of mograph hand 
of the intermediate wees which transmits the ie 
of the — hand to that of the minute indicator. A 
brake bears against the barrel of the hand and carries 
a small spring, which bears upon the top of a pin fixed 
to a lever which carries the intermediate wheel, which 


the centre wh: hen the lever is lifted the spring 
e intermediate wheel out of , and at pane 
same time the tension of he spring 


increases 


838. Vessets ron Hotpinc or OTHER OILS OR 
orHeR Liquips, G. A. J. Schott, —2nd 


January, 1883. 
This relates to improvements on patent No. 8449, 

A.D. 1880. The is formed with a 

lace so as to prevent overflow. A loose weil 
with a orated strainer is provided, the former to 

w of read: to the interior of 
the latter to The sectional delivery 
pipe is secured so that the upper can re- 
moved. The nd laced 
by side and enclosed a verti lorated tube 
forming a filter. e loose well is fi ith a 


‘ts of the vessel. 
d. | 
muary, 


conn wivel joints. are provided 
Tne withdrawal of the 
80. Cannons ror INCANDESCENT 
and Warner, Wi 
Mo carbotis aro former of short rod with thickened 
central hole passing len 


rod, and transverse perforations or 


¢ inside face of the wheel, covering ali the pins that 
unite the sections of the core and keeping them from | ci 
working loose. The field magnets are placed three ’ 
above and three below, and one end of each is bolted 3 
Dars and Up through & fue at the back into which the | to a frame, the magnets projecting towards the wheel 5 
The other ends are bolted to check pieces grooved to 
form a U-section, and which embrace the armature on . 
three sides. The commutator consists of a series of 
sectors united at their outer and innér ends to form a 
6230. Traction ror TraM, Ratt, AND OTHER the dise pe 
how ; y screws passing from ring to ring 
\ W. ded otth’) December, 1882. | through the sectors, each of which is insulated. The 
The ob Bi oceed rth ‘ inner ends of the sectors are secured to an insulating 
ring bushed with a metal ring secured to the shaft. 
same. The coils the armatures are wound in same 
éd. 
ex) ion principle an outer tube of brass or co 
the other are used, each beginning and ending with a : 
plate of metallic lead, and all connected and combined 
ito a battery. The lead plates are eo and 
een onal v and outer casing. The oe 
float vessel dips into a dish containing water, from | Bole in each end, and the oxide are similarly 
the centre of which ® pipe rises and acte as a guide for | formed, the whole of the plates belng held to gother by { 
a rod depending from the float vessel and passing to a | 
lever which actuates a valve in a chamber below the 
dish. A dead weight escape valve is situated on top o lense ani e reflector. i 
33. Manoracrurine Imrratep Ivory, S. Hahn, Berlin. | 
—2nd January, 1883. 4d. | 
The article to be coated is immersed in a mixture of 
collodion and gum-sandrach, or shellac dissolved in 
spirit, and is left therein until a deposit is formed 
~ icles while in a hot state. 6 article with 
ann 
6234. Furnaces ror Me.tine Giass AND CRUCIBLES 
EMPLOYED THEREWITH, W. B. Fitch, Deptford.— \ 
80th December. 1882. 6d. 
&. R. Knowles, Brooklyn, U.S.) 6d. 
Two electro-magnets are mounted on a frame, one , S 
divided into four sections each, coiled full of wire s 
wound in the same way, the inside ends of all the coils : 
‘urnace, such retorts being pro’ with doors or | being joined together, and also all the ou 
slides. To strengthen the crucibles employed in glass : 
laced round ; 
rcu a ecreased. 
6235. Execrric Aro Licuts or Lamps, W. B. Fitch, onoids. When a current es the first solenoid 
cores of tot, and nae he Cla 
- g pieces to grip upper carbon \° en the resiat- 
rforated disc, a ring, or a bulb of suitable ref Brice in the main circuit increases by the consumption : 
of the carbons the first solenoid is weakened, and a 
— current flows through the other, and the cores 
escend, and with them the upper carbon rod. The 
inner ends of the arms move through are-shaped paths ; 
s star whee. gearing W th the stepped stop, [0 Lhe pur- 
of locking ite shaft except when actuated by the 
} the said shaft carrying gear to work the 
number disc. By an additional driver the multiplier 
and the product, also the dividend and quotient, , 
appear in the one line of number discs, and the 
quotient is in position to be operated with as a mul- 
tiplier. The changes from multiplying to dividing 
and from adding to subtracting are effected by a series 
of cam slots in a circular plate free to work round the 
wheels on auxiliary shafts are by a frame, 
and operate in combination with auxiliary rails anda 
driven in unison with the first. @ current gene- 3 
rated from the first armature passes into the second, 
which, in rotating, induces a current in a stationary 
| 
smits the motion by means of another wheel to 
New York.)—(Not proceeded | 2d. 
This relates to the discharge of small-arms and es once im 
battery placed in the stock of the gn and connected = mark 
to plates in the lock mechanism, and which are brought hereon, such pencil being capable of being shifted so 
into contact with wires leading through the base of the as to bear in one of three concentric spaces on the disc 
representing time at rest, time engaged, and time dis- 
engaged respectively. The mechanism which shifts 4 
tube to prevent danger of combustion. A float indi- ‘ 
tigul is provideds The discharge pipe is in sections 
with'Tic usual Wire on @ lathe and slipped on the two a 
sections of the core, the ends of which are then brought 
together and connected. The bobbins are equidistant, 
and the interv 8 filled with U-shaped clam 
4 


THE ENGIN 


EER 


42. Ramway Carriaozs, J. Livesey, 
Westminster.—3rd January, 1883.—(Not proceeded 


with) 
On either or both sides of the carriage a casing is fixed 
and projects, its front and rear sides ‘orated. 
Within it are valves so as that whatever 


46. Iscarprscert Lamps, J. R H. William- 
son and EB. Bihm, London.—8rd January, 1888. 6d. 


or being secured to the neck by 

ends of the carbon are preferably 

holes in a fiat part of the wire and secured by a suit- 

able cement. 

4'7. Manurers’ Compasses, &c., 8 Heimann, Germany. 
8rd January, 1883 —(Not proceeded with.) 2d. 

This consists in combining a mariners compass with 
automatic registering devices, sc that every deviation 
in the ship’s course is recorded on suitable sheets of 
prper caused to revolve by clockwork movement, so 
that the time the variations occur is also registered. 


48. Sarery Gear ror Startixo or Torwine Excives, 
J. Musgrave and R. Gregory, jun, Bolton.—8rd 
January, 1883 § 

A small pinion can slide on a shaft and is in gear 
with the driving wheel of a larger engine. On theend 
of the pinion is one half of the cou 
the pinion is shifted to engage with the other part of 
the couplirg fixed to the pinion shaft, and such shaft 
ving wheel of the la’ 


tha 
be immediately caused to slide out of gear when the 

engine For engines requiring to be 
driven in either direction an arrangement of 
sliding pinions and clutches is employed. 


49. Macnines anp ELEcTRIC 


Motors, 7. Rowan, Westminster, and 8. Williams, 
Newport, Monmouth.—S8rd January, 1883. 4d. 
The object is to provide and combine an intense 
field, a very light conductor, and great velocity. On 
the insides of two upright frame plates a series of coils 


formed of a series of thin plates of iron or 
insulated from each other. A number of such sets of 


alternate ends connected so 
tinuous electrical circuit with the coils of the 
magnets by means of a suitably arranged commutator. 


5O. Apparatus ror Seizinc, Deracutra, 
amp Removine Ossects, A. M. Clark, 
—8rd January, 1883.—(A communication 

from A. Dubois, Paris) 6d. 

This relates to appliances suitable for Sypies 
articles in shop ws, and for seizing etach- 
ing them when out of reach, and consists of various 
arrangements for actuating a nipper or clip. 

51. Avromatic Apparatus ror Feepinc Horsss, J. P. 
‘ilbourne, 6d. 
tes 


feedin 
movement. 


52. Cuvenme Apparatus, &c., B. Buckland, Strand. 
—4th January, 1883.—({Not proceeded with.) 2d. 
Within a vessel having at its base an internally 
stationary cone, slides a hollow perforated cone 
adapted to fit over the fixed cone and actuated by rods 
and cranks or wheels, 
53. Treatment oF VEGETABLE FiBRES IN TEEIR 
Bieacuine, Morpantinc, Dyeinc, anp TRANS- 
FORMATION INTO THREADS OR FABRICS HAVING 


Aubert, France.) 4d. 

The fibre is steeped for four hours in a bath of caustic 
soda at about 12 deg. Beaumé, steam being admitted to 
keep the temperature at 80 deg. Cent. The gummy 
and extractive matters dissolved in the above treat- 
ment are removed by i rsion in a solution of luke- 
warm chlorhydric acid at 6deg. Beaumé, after which it 
is freely washed, and then treated with a solution of 
—— of sodium until all colour is removed. 

e material, after being dried, is left in a hot solution 
of glucose for four or five hours, and then dried. It is 
then peroxidised by steeping in a mixture of non- 
acids. After rinsing the 

plun; a bath of boiling soap, and again 
washed. It is then left for five hours in a hot uti 


58 Om Cams, Webster, near Leeds.—4th January, 
1883.—( Not proceeded 
of ordinary 


The can cons' ‘ 
hinged and forms a perfectly tight joint when closed. 


A acts u 
spring pon 
59. Roap Traction 


the other side in travelling round curves. The steer- 
ing is effected by applying two brakes, one of them on 
each bevel wheel of the differential gear, thus forcibly 
eng Cee side of the engine as required.. Or by 
driving the wheels on each side by a separate motor. 
61. Recenerative Gas HeaTInG ARRANGEMENTS FOR 
TING WATER OR AiR, &c., B. A. Brydges, Berlin. 
—4th 4 communication from D. 


in. 
The gases produced in the pass through a 
ipe info "due, and through narrow orice in. the 


er into a combustion , where pee | come 
in contact with warm air. The mixture is ignited by 
a gas jet, and the gases stream th ser- 
pentine canals, and then enter the chimney. air 
for combustion is heated in canals or cham The 
gas generator is also described. 
62. Pomrts CROSSINGS FOR Tramways, &c.,-4. H. 


jece te from the main so that it can be 
68. ApsUsTABLE 


J. Malin, Sheffield.—4th 
January, 1883. 4d. 


1883. 

This relates to the ‘‘ Clyburn” spanner, and consists 
in forming the sliding jaw with a recess in its under 
tn an in tho Snel bend 
secur mn an 
turning the nut it pean p dowd the screw, and so 
moves the sliding jaw. 

64. AssistiInc THE STARTING AND Sropprne or Tram- 
B. F. Cocker, Sheffeld.—4th January, 


This relates to improvements on patent No. 724, 
A.D. 1880, and consists in suitable means where! 
when the brake is applied the motion of the car 
caused to compress a spring, which when the brake is 
taken off again assists in starting the car. On the 
axle a ratchet wheel is fixed, the pawl bein 


ding barrel and internally-geared wheel connected 


fitting grooves 
te revolving on an axle, and provided 
e strap by which its motion can be 


in a clutch 

with a 

arrested. 

65. Morive-Powrr ENG and 
W. Adlam, fanuary, 1 10d. 


valve arrangem 
or below. or both above and below, the bars are air 
inlets. Below the valve in the feed tube is a lateral 
opening, whence a pipe leads to the steam , and 
at its upper end is provided with a valve, so that when 
the pressure in the generator ex that in the 
boiler the products of combustion into the steam 
space, the combined steam and ucts then passing 
by a pipe to the working cylinder of the engine. To 
prevent clinker forming on the are pro- 
vided A pump or blower actua' by the en; 
plies the g tor with air, causing it to pass into 
a chamber in a cylinder with openings communicating 
with the spaces above and below the bars. The inner 
regulate the openings for the passage o! ° cylin- 
drical valve is described for distributing the motive 
fluid to the working cylinder, anda 
actuated by the governor works over it. 
67. Governors ror Stream Enotes, &c., B. B. 
Crompton, London, and J. W. Kempster, Chelmsford. 
—4th January, 1883. 6d. 
This relates especially to the part of oan governors 
in which the too violent movements of the ting 
pparatus are t trav gina 
cylinder. such contrivance ig known as a 


at they do not close, and the speed of traverse is 
regulated by the flow of the fluid through the holes 
quite independently of the valves themselves; but any 
tendency to cause the piston to traverse the cylinder 
more rapidly than is desired causes the valves to close 
the holes and arrest almost entirely the traversing 
motion of the piston. 

68. Mowrnc, Reaprsc, Binpixc Ma- 
J. B. Phillips, London.—4th January, 


1883. 6d. 
This consists, First, in attaching the draught pole of 
mowing and reaping machines to the main frame at a 
t in advance of the axle, eo as to lighten the fric- 
ion of the cutter bar upon the land; Secondly, the 
adaptation of self-binding mechanism to two-wheeled 
hi ting the axis of one of the rollers 


of tannic acid, and then immersed in a cold solution 
of double tarbrate of antimony and of potash, so that 
in the dyeing operation mixed with silk the vegetable 
fibre yields to the avimal fibre a certain quantity of 
antimony, which will lessen ite porous ond attractive 
properties. The fibre is then fit for carding either pure 
or mixed with silk. It is moistened witha 
tion of pure water, pure olive oil soap, gly e, and 
virgin wax from the comb of young bees. The carding 
engine is fitted with a carding roller or urchin, which 
returns the m2 to a fleecing or lap machine, 
which delivers it to a horizontal automatic feeder. 
54. Sewima Macuines, W. B. Gedge, London.—4th 
— — communication from C. Guy, 


The needle works in a pressure tube and the bobbin 
or spool is placed upon a sleeve, coupling-box, or clutch 
concentric with the needle bar, and baving a flange, 
upon which the bobbin rests, and which is fitted with 
a er receiving the thread from the bobbin 
by a guide; also serving to give the tension. The 
bobbin is driven by an endless bend from the driving 


57. Luparcators, 7. Duff, Upton.—4th Janurry, 1883. 


A syphon tube is arranged in an oil cup so that one 
end extends to near the bottom and the other extends 
through the same and terminates in a cone perforated 
atthe sides A female cone screws over such cone 
and its apex is perforated and supplies the oil to the 
bearing. By adjusting the outer cone the quantity of 
vi which passes may be regulated as des 
55. Currixne axp Dressitc Stowe aND APPARATUS 

THEREFOr, MM. Penrhyndeudraeth. — 4th 


January, 1883 
This relates parti to the treatment of stone of 
a laminable nature, as slate. It consists of a 


rotary tool holder carrying a reries of chisel shaped 


of the elevator to the joint of the cutter bar; Thirdly, 

the employment of chains and chain wheels to form 

elevator for delivering the cut crop to the ——s 
mechanism; Fourthly, in the construction of aprons 

self-binding mechanism, of the employment of trans- 
verse bars, the ends of which are conn to their 
respective links of the oo, chains; and Fifthly, in 
the elevator of self-binding mechanism where trans- 
verse bars are used the employment of twine, turm: 

or webbing threaded or attached at righ 

thereto to prevent loose straws falling through 

open work. 

'75. APpaRATus FOR OrLinc Crank Pins, &., W. P. 
Thompson, Liverpool.—5th January, 1883.—(4 com- 
munication from C. H. Parshall, Detroit, U.8.) 6d. 

An oil reservoir is connected by a fiexible metallic 
being inter- 

the reservoir, 80 


indicate the rate of feed. A valve regulates the feed. 

The tube may consist of a telescopic arrangement, or 

of an elbow joint straightening as the crank recedes 

and doubling up as it advances. 

92. Carrer Looms, G. W. Grosvenor and J. Bedford, 
Kidderminster.— 6th January, 1888. 6d. 

The object is to produce new its and 
combinations of materials in carpet fa Extra 
gear shafts are worked by cams to cause alternate warp 
threads, or alternate series of warp threads, drawn 
through these gear to remain below alternate 
back weft threads or series of back weft threads. 


carpet more d 
94. Macuines, W. Cooke, Dundee.—8th Jan- 


secures the head when adjusted. 


w 27, but being prevented from 


condenser, in case the air or 
B to in order to give to 
hot-well vacuum. 


Hea 


: in the cy 
of combustion or i sing t 


finger 28 The claw-bar 31 
to the drill’ te driven ty as 


the reduced central The terminal wires may be | cutters on its p phery, arranged at an oblique pillar 4, thie baseplate of which is bolted to 
connected to the ends, and thé carbon used in an | to the sainn of the Ider and pointing f foundation. The uw partis of reduced diameter, 
exhausted globe. They are also slightly inclined laterally, their cutting | and is turned xual’ to receive a ent, 

er, era on wi a on 
ide cutters are adjustable and detach. wheel on sorew 8 ha in ‘ket on the 
A metal bolt works in a tubular guide, and has a | *ble; and are so material as to operate | tubular piece, with a nut on a 

’ tapered point to enter the catch. At point is a lip, | 2 direction Ieay ccanting with that of the | When — to . ibular 
which, when shot and the bolt partly turned, draws | Cleavage. “nan 
the sashes tight together. 


| 


3 for the drilling spindle 24, adjusta! 


18Q Gas Motor ee F. J. Odling, Derby.—9th 


January, 1883. 
The object is to avoid the explosive shock from 
too rapid combustion of the — by its 
busti , and 


and volume 


the air and gas 


G is the exhaust valve, worked by an 


he p 
n operates as a 
through slide Band 

g the 


check valve D into the cylinder under piston E, as 
, which is connected as a trunk to 
makes its instroke. F isa 
outlet, by which a portion of the 


excentric, 
ke. 


the instro! At 


end of the cylinder is a cavity H, loosely fitted with 
per- 


a hollow 


uary, 188%. 64. 
The movable parts of the machine are carried op a 


piston I, containing a loosely-fittin 
forated piston J; covered with Wire guiben 1 
of 


8 
a 
i 


E 
Al 


* 


7, 1883, 
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which the water 


tially as 
281,950. Awri-raicrion Beanixo, Henry @. Yates 


Philadel 


281,978. Ai 
Plains, oe Filed July 27th, 1882. 


, as shown and di 


oper, 
flow of cold water is ater 


directly with each other, 


throagh the 
jem, su! 
purpose specified. 
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201,790. Hypraviic Ram, Yellott, Towson, 
Cein.— I draulic ram, the valve around 


in use, 
combination, with the rollers of a rolling mill ving 
hollow shafts and journal bearings arranged in the 


same of housings provided with chambers, into 
bearin, a continuous 
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Bir- 
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198 
bined with an air compressing valve and an air _. 
chamber, the said valve operating to 
form an elastic cushion the outflow valve, and 
[34] 281.749 
27) | 
IK ET) 
oR SELF-PROPELLING ENGINES, | = &§ 
the direction of motion the front side is open to admit M. Shillito; Leeds.—4th January, 1888. 6d. e \ 
air. From the casing an air channel extends toa} This relates to means for enabling all the wheels on 'S--i6 Li 223 i —s-—— 
space below the floor with water at the bottom and | the ground to be used for steering. Differential or 1 { i ; : 
several porous screens across it, and from this space | compensating gear is used so as to allow the wheels ' : ; i aia’ 
channels lead to openings in convenient parts of the | on one side torevolve at a different speed to those on aed — z M | | 
AS 
or terminals in the globe, and of securing the carbon . gla . 
>» filament to the wires. The wires are secured >y 5 N tir 
twisting the two arms of the head of a .-shaped piece net > BO 
of glass round their ends. To secure the upper parts ——— «is —__ 
E of the wires and to seal the neck of the globe so as to rl rex thereby yencenting sod or od in the operation of 
' avoid leakage due to unequal contraction and expan- Plant the ram, substan’ ly as specified. po In combina- 
tion of the glass and metal, a bar or disc is formed < on | Dp — ——— a. tion with the chamber A, the outlet pipe or cylinder 
the wppet end of the 4 piece, and the wire is con- E, and aos air chamber G, the valves D and F, 
nected thereto by melting a portion of the bar or disc connected the stem a, and adapted to operate 
] and twisting it round the wires. The carbon is then 
| secured to the wires and ineerted in the globe, the bar dango at top, 
ve: — 
| serving to Claim.— ‘within-desoribed anti-frictio m device, in 
the spindle of which two sets of cylindrical anti-friction rollers— 
/ ROWGN, Westminster. GRUATY, L000. Ode turns in a be those of one set being larger in diameter than and 
This relates to crossings in which the portions of the alternating with those of the other set—are combined 
’ two lines intersecting are formed in one solid piece, 7 with and interposed between a hub or shaft D, anda 
and it consists in making the tongue or point of such turning by a guide 
shown. 
118. Enorngs, J. Chapman, Leith. 
January, 1883. 6d. 
This relates to an arrangement of pump valves and 
{ connections for creating and ss @ vacuum in 
i the condenser. The pomp A is double-acting, the 
: } part below the piston B acting as the air pump, and 
' the part above it as the feed pump. In the up-stroke 
i the part below the piston draws off the air and water 
} from condenser C vey pipe D and valve E, 
: and in its down stroke forces the air and water 
f engine will be actuated and the engine started. The through valve F and up pipe G, the air rising to hich, besring 
+ cluteh has saw teeth, and a weight is provided on the of the —s 
ent, 
un g re tially as set 
| forth. 
a lever working on the axle, and connec’ ya to 4 2 ee ndell, Pine 
a helical spring Close to the wheel is a combined 18 
to the spring by a chain. A pinion with one less H § | and having their surfaces joined to form a reducing 
gears with the wheel, and revolves on an excentric : , substantially as described, said rollers being 
H collar on the Eollow ‘and having communication with each other, 
| Cc N whereby a continuous current of cold water is main- 
are arranged, having their poles opposed to each other —— ha : tained th: h the rolls to prevent the undue heating \ 
; and their cores united at the back, as required, by a 4 4 } it) == | 
series of permanent magnets. The two opposite sets 4 SY E . 
are placed in close proximity, and between them ook 
rounding the furnace, and a central vertical pipe with i 2 
lates are fixed in the form of wheel spokes, and the oh E || / (| NNW“ ZI.“ 
UE 
AKG 
i F WY 
WY ASA SY IY 
receiver H, which may be the hot-well of the engine. i B \a 
; From receiver H the air is drawn off by circulating vere zone oly 
1 through pipe The part above piston B in 
fe down stroke draws off the water from receiver H, N WH AS Ta wes 
and its up stroke forces it into the boiler. A pipe X Gr p\a 
with stop cock is provided between the hot-well and 7 SW 
below piston 
condenser the 
{ ill at a fixed time discharge it into the 
i ugh, such apparatus being actuated by 
justable mechanism connected with a clock f, 
undue heating thereof, as described, and 
‘ : ‘or the oo specified. (3) The four rolls, con- 
structed and joined to form a reducing passage, 
geared hollow 
age 
for the 
; through holes closed with valves so balanced that when 
THE APPEARANCE OF Sirk, W. EB. Gedge, London. 
—4th January, 1883.—(4 communication from L. PAGE 
an 
i kept open during a portion o! the 4 7) 181 
| is 
N | co os 388 
N Pompino Enouve, Bascour (IUustrated.) 184 
Wuxpine Evorne, Mariemont Co.iery. (Illus.) 
| Fe .. 187 
i= s m co 189 
| 
Gita) 
the oil passing through the water in visible drops will 
| shaft 
oo co 
oo. 
195 
195 
There warp threads are “stuffing” threads, and by 
lying below alternate back weft threads protect the | part of its ¢ 
} weft from contact with the floor, and so render the | which, when ignit eae a 
tions of J, prolongs its combustion, the air entering 
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» THE DEPRECIATION OF FACTORIES. | 
By Ewine Marazson, M. Inst. C.E. 

No. L 

. Tue deterioration of a factory by time and use, the 
appraisement of the loss and its due allotment in the 
accounts of the undertaking, are matters of great im- 
portance in the economy of management, and any neglect 
or error will, according to its extent, render calculations of 
cost and profit fallacious. No fixed rules or rates of 
depreciation can be established for general use, because 
not only do trades and processes of manufacture differ, 
but numerous secondary circumstances have to be con- 
sidered in serge ay proper course. It may, how- 
ever, be ible to lay down some general principles 
which will always apply, or which, at any rate, may with 
advantage be held in view in deciding particular cases, 

The question of depreciation cannot be separated from 
that of maintenance, and in theory one may be said to 
balance the other. In practice it is only in certain cases 
that this can be acted on. In any particular building, 
machine, or appurtenance, decay or wear of some sort 
must take place in the course of time, and repairs in order 
to compensate fully for the loss must take the form of 
acnar But although this may be the case with each 
separate item of plant, the absolute replacement of some 
every year may maintain an average aggregate value. In 
only two classes of undertakings, however, can such an 
exact balancing of loss and gain be ventured on. One, 
where the plant wears out so geeky as to need replace- 
ment at short intervals, affording constant proof, by the 
mere continuance of working, that the earning power of 
the factory is maintained ; and in a second class, that of 
permanent undertakings so large as to afford a wide 
average of deterioration and renewal. For instance, on a 
railway the deterioration of the fixed avd moving plant is 
supposed to be fully and properly met by the expenditure 
for repairs and renewals, and so long as the working of 
the railway is kept going, no regard is had to a future 
valuation such as might disturb the accounts of a manu- 
factory subject to a change of ownership or cessation of 
trade. When a railway has been in operation for many 
years and an average rate of expenditure as proportioned 
to the revenue has been arrived at, such a method may be 
sound, but there is a risk that in the earlier years of 
working the gross revenue may not be sufficiently charged 
with the depreciation due to it. 

The absence of any provision for future renewals is 
often excused by the small earnings of the earlier years, 
but the wear and tear necessary to such earnings must 
sooner or later be paid for out of revenue or from new 
capital; and though in course of years the expenditure for 
repairs and renewals must almost of necessity balance the 
deterioration if the traffic is to go on, there is room for 
much error in the accounts of Ss years, and in the 
case of constantly changing reholders, of an unfair 
allotment of charges. e temptation to treat as profit 
the surplus of receipts over expenditure, without al- 
lowing for deterioration, appears to be often irre- 
sistible. Thus in the case of a tramway undertaking in 
its first years of working, a dividend may be possi- 
ble only by writing little or nothing off the capital 
value of the cars, the harness, and the horses. This, 
of course, cannot last without thé introduction of new 
capital, but even in undertakings long established 
there may be epochs of fictitious profits due to various 
causes. us there may be an absolute neglect of repairs, 
which, when the result becomes evident, will ievde a 
heavy expenditure for renewals, or it may arise from actual 
fraud in postponing expenditure, so as to show large 

rofits, which will raise the value of shares for stock- 
Jobbing purposes. There are railways where the dividend 
income and the corresponding value of the shares have 
fluctuated considerably, not according to alterations in the 
real earnings, but according to alternate neglect and 
attention to renewals of plant. 

Water supply companies afford another example of per- 
manent undertakings where deterioration of plant is dealt 
with in a special manner. It is not usual to write off in 
the annual accounts as presented to the shareholders any- 
thing for depreciation; but renewals as well as repairs are 
effected out of the current revenue. In very large and 
long established undertakings an average expenditure will 
have been arrived at which, as in the case of railways, 
serves the bee of a depreciation rate by charging the 
earnings of each year. But in the earlier years of work- 
ing, when expenditure for renewals has not commenced, it 
is usual to divide the rm as profit, without settin 
apart a reserve for repairs. the case of companies wii 
a sunk capital, not exceeding £100,000, the expenditure 
for renewals occurs at irregular intervals; but instead of 
providing for such outlays in preceding years, it is more 
usual when any considerable expense is incurred—as, for 
instance, a new pumping engine or boilers—to open a 
“suspense account,” and to divide the cost over a 
subsequent term of years. Of course, when this system 
has become well established and suspense accounts are 
always running, the effect on any particular year’s income 
will probably not differ much st that of a regular 
depreciation rate, but it increases the apparent profit of 
the earlier years at the expense of later years. In many 
companies, however, even where no direct provision for 
repairs and renewals is made, there is an indirect reserve. 

ater Sony companies are in this country almost always 
established by Act of Parliament, and the mode of keepin 


accounts and dividing profits is to some extent prescribed. | 30f¢ 


Subject to occasional modification in the special Act 
authorising icular companies, the conditions generally 
are those of the Waterworks Companies’ Clauses Con- 
solidation Acts of 1845 and 1877, which allow in 
the discretion of the directors a reserve fund to be set 
apart out of profits to equalise dividends in any future 
years, when current profits do not allow the ‘maxi- 
mum dividend permitted by the special Act of the com- 
pany, the reserve fund being limited to one-tenth of the 
capital, This reserve fund can only be applied to its 
prescribed purpose of equalising dividend, 


used directly for..repairs;..but it is obvious, that. if 


the earnings of a 
some heavy expenditure for renewals ‘the latter are reall 


pad for out of the fund nominally applicable for dividend. 


ut the establishment’ of ‘such reserve funds is seldom 
authorised by shareholders, ey of surplus earnings, 
beyond 5 or 6 per cent., and therefore by struggling or 
upremunerative companies the renewals are all charged 
forward. Such outlay may be minimised by careful atten- 
tion to repairs, but cannot be avoided. @ permanent 
nature of the undertaking may disguise the unsoundness 
of the system; but it is one which, when adopted in 

ivate und ings, is frequently a cause of loss and 
‘ailure. In the case of prosperous companies with large 
net revenue, and whose monopoly assures a continuance of 
profits, repairs and renewals are carried out liberally, and, 
in cases where the rate of dividend is limited ‘by law, 
there is even a tendency to exaggerate the expenditure on 
this account, so as to disguise the real net Ets or to 
pee a reduction in the price of water which profits 

ond a certain limit might render obligatory. 

With gas supply companies alsoareservefund forrenewals 
is not customary, and though in one sense they are per- 
manent undertakings, there is not so secure a future as in 
the case of water companies, The plant used in the 
manufacture and distribution of gas differs also from that 
used in water supply—more of it being of a kind to wear 
out rapidly. Retorts and-other parts of the plant of short 
endurance are renewed out of current revenue, and with 
due care these bear a fixed proportion to the earn- 
ings; but when some considerable renewal takes place, 
and only the part which extends the earning capacity is 
defrayed out of new capital, the remainder of the outlay, 
which only makes the wear and tear of the past, 
tells most unfairly on the current year’s income, and a 
postponement of the charge to future years is equally 
unsatisfactory, if the deterioration which has called 
for it is really due to the work of preceding years. 
But, as in the case of water companies, if the profits are 
large and the dividends are restricted to a maximum, the 
expenditure out of revenue for repairs and renewals, and 
even for what really are extensions, is sometimes very 
lavish, and the accounts may be as fictitious in this direc- 
tion as in the reverse cases above alluded to. Recent 
legislation, however, has been directed towards the ensur- 
ing of a fairer system, increased dividends being permitted 
in proportion as the price of is reduced. The interest 
of the consumers and the shareholders is thus rendered more 
identical, so far as economy in management is concerned. 

In the case of a very large manufactory, where there 
is a considerable annual outlay for renewals of plant, 
as well as for repairs, such expenditure, if charged to 
revenue, may fairly balance the average deterioration of 
the whole; but unless safety is sought by allowing an 
ample margin—say by obviously increasing the plant every 
year—there will always be a risk that a gradual reduction 
in the total value of buildings or plant will take place, ulti- 
mately involving considerable expenditure to restore its 
earning capacity. The neglect of due provision for dete- 
rioration may occur without any warning sign in a new 
factory, where everything is in full working order, and 
where, as in the case of the railway just cited, the earnings 
may be undeveloped, and no fund available from which to 
provide for future repai 

It is seldom that any sound undertaking can avoid 
legitimate extensions, but an increase in capital value 
cannot be properly assumed unless the earning power is 
increased in a corresponding ratio. In a manufactory it is 
difficult even for those engaged in its management always 
to distinguish between the expenditure for renewals 
chargeable to capital and that due to past deterioration, 
and to those outside the management impossible without 
careful and skilful investigation, rarely attempted. 
course, actual additions to the size of a factory may be 
duly reckoned as increasing the fixed capital, but such 
an increase may be wholly or partially neutralised by the 
depreciation of the older part. It may be said that the 
success of many undertakings, and their survival through 
the vicissitudes of dull times and during radical altera- 
tions in trade, have been due to the liberal charging to 
revenue of seeming extensions. 

There ‘are various methods of estimating the deprecia- 
tion of a factory, and of recording alterations in value, but 
it may be said in regard to any of them that the object in 
view is to so treat the nominal capital in the books of account 
so that it shall always represent as nearly as possible the 
real value. The most effectual method of doing this would 
be to revalue everything at stated intervals, and to write 
off whatever loss such valuations might reveal, without 
regard to any settled rate. In this way the deterioration 
due to a period of arduous working, or to an average 
or idle year, might be properly allotted. Such a system 
of annual valuation is seldom maintained, because of the 
time, trouble, and expense it would involve; and even 
where stock-taking of protit and loss occurs every year, an 
annual valuation of ed ong is considered impracticable. 
The next best plan, which is that generally followed, 
and which it is my p now to investigate, is to esta- 
blish average rates which can, without inordinate trouble, 
be written off every year, and to check the result by com- 
plete or partial valuation at longer intervals. 


A Hypravtic Curtain.—Messrs. Clark, Bunnett, and 


Co., of 
have fitted the new Lyceum Theatre, in Edin- | 
a 


h, wit! draulic curtain. The proscenium opening is over 
high curtain is poole of two 


by fully 28ft. wide. The 


opening. 
working the rams is laid on from the town , and with an 
expenditure of only 84 gallons of water the curtain, which wei 
about 6} tons, can be raised or lowered in fifty seconds. e 
means for w the curtain’ are in the m 's box, and 
ly moving a lever, can drop the curtain, thus 
© proscenium wall, a solid fireproof division of the 


the 
from the auditorium, so that 


house, totally separa the 
in eae of fise an audience would be perfectly frge from danger. 


particular year are burdened with | 


THE: CHICAGO RAILWAY EXPOSITION. 
No. 


~ Tue rapid’ construction of railways has been such an 

important item in the development and colonisation of the 

far Western States, that it is not surprising that the 

Exposition contained many examples of machines specially 
constructed, to save labour and make cuttings, embank- 

ments, and ditches in the shortest possible time. Among 
the various machines used for rapid railway construction 
by the Industrial Works, of Bay City, Michigan, appeared 

y the Industri or y City, Michigan, ap 

to be well designed, and presented some sole of novelty. 
The crane and body framing are constructed of wrought 
iron bars, and tie bolts bracing the whole structure firmly 
together. The boiler is 9ft. high, and 4ft. 6in. diameter, 
the outside shell being made of annealed steel plates gin. 

thick. The tubes are of wrought iron with copper ferrules 
outside where they enter the tube plate, and are 2in. 

internal diameter, and 148 in number. A horizontal engine 
with two cylinders 9in. diameter and 10in. atroke, gives 
power to either hoist the dipper or, shovel, or move the 

entire digger. The former is accomplished by means of a 
chain winding round a drum which is driven by gearing 

from the engine shaft, while the whole digger is moved by 

means of a pitch chain from a countershaft to both forward 

axles, this countershaft being also driven from the main 
engine shaft. Two separate steam cylinders just under 

the roof, and connected to the main body framing, are 

used for slewing the crane, the piston rods being coupled 

directly to a wire rope which runs round a horizontal veed 

wheel or sheave attached to the upper of the crane 

post. Steam is admitted to but one end of these cylinders, 

and the wire rope is always kept taut by an arrangement 

of check valves constantly maintaining a pressure on both 

pistons. Some economy is effected by making the cylinders 

of different diameters, and exhausting from the smaller to 

the a The dipper or shovel is forced into the bank 

of earth by a steam cylinder, which acts directly on it, the 

strain of guiding the dipper being taken by a long I-section 

beam sliding on the back of the cylinder. The dipper and 

piston rod are rigidly attached to this beam, thus relieving 

the piston of any side strain. The cylinder revolves in a 
vertical plane about a pair of trunnions through which it 

is supplied with steam. Stop motions are fitted for the 

various movements, so that steam is shut off to prevent the 

crane being swung too far, or the dipper being overwound. 

A digger of this construction has excav and loaded 

into trucks 1200 cubic yards of hard ee in seven hours. 

By taking off the nut at the end of the dipper piston rod, 

the dipper or bucket and guide can be removed, the piston 

and rod swung out of the way, asshown in our illustration, 

and the machine can then be used as a travelling steam 

crane, and is thus shown in Fig. 26. 

The same firm exhibit a very powerful steam break-down 
crane, which is also intended to be used in renewing 
bridges, the new girders being easily swung into position 
by a crane which is capable of lifting forty tons, or 
90,000 lb. The jib is constructed with a central vertical 
plate and two side plates, each dished in the form of a 
semi-elipse, as shown on Fig. 28. The jib plates are of 
steel, gin, thick at the lower end and in. thick at the outer 
end. The pillar of the crane is of cast steel, and the jib 
carries two cast iron blocks or bearings fitting the pillar. 
The radius when lifting is constant, 21ft., but the outer 
end of the jib can be lowered for travelling, the inner end 
being lifted by gear, which is not shown in the-illustration, 
and secured by pins through the upper ends A A of raking 
links, A hemp rope 2jin. diameter is used for hoisting 
instead of a chain which is almost universally used in 
England. 

The crane end of the vehicle is carried on no less than 


Of | eight wheels, two ordinary trucks or bogies being placed 


under the ends of two I-section bars B, 15in. deep. These 
bars are secured to the base of the crane pillar, but are 
allowed enough play in a horizontal plane to permit the 
two trucks or bogies to radiate to the curves of a railway. 
The vertical multitubular boiler is made of jin. steel 
plates, and is adapted to work at.a pressure of 120 Ib. per 
square inch, The cylinders are 10in. diameter by 12in. 
stroke. The weight of the whole vehicle complete is about 
forty tons, and the maker’s price in America is 8000 dols., 
or about £1600. Cranes of a somewhat similar pattern are 
much used in the United States, where derailments and 
collisions, or “ wrecks,” as they are termed, are of somewhat 
uent occurrence, 
essrs, Wilcox and Stock, of Toledo, Ohio, also exhibit 
a steam excavator, which is stated to be capable of excava- 
ting 5 cubic yards per minute. The machine is mounted 
on two four-wheel trucks or bogies of ordinary form but 
of unusual strength, the axles being 5in. in diameter, with 
ings 43in. diameter by 84in. long. The underframe is 
composed of 12in, by 3in. by fin. nel iron, and the 
curved jib is formed of two bars of channel iron, 10in. by 
2hin. by gin., to which tee irons are rivetted. The shovel 
or dipper is attached to a timber handle, on the lower side 
of which a cast steel rack is secured, and a steel pinion 
earing into this rack is driven through gearing by a small 
engine attached to the i The main 
engines, which hoist the dipper or move whole affair 
forward, are situated in the centre of the car. The dipper 
has a drop bottom, which is fitted with a self-closing 
catch, acting when the dipper is 3ft. or leas from the 
und, This bottom can be opened by a tripping rope 
in any position of the dipper, which will excavate to a 
depth of 5ft. beneath the rail level, and discharge at a 
height of 7ft. above the rail level. The jib has 22ft. 5in. 
radius, and the maximum radius of the extreme point of 
the shovel or dipper is 31ft., so that the machine can 
accomplish a tolerably wide range of work. 

The main pillar’ is of solid wrought iron sin. diameter, 
and is maven laterally to projecting beams, which rest on 
screw jacks placed on b: on the ground on either side 
of the m as on He. considerable 
amount of stability is thus attained, while these projecting 
alts be clear of the loading gauge by 
the removal of a couple of bolts AA. The bar hinging 


| - 
} 
| 
~ 
| 
4 
4 
screens Of wrought iron plates an eighth of an inch thick, forming j ; 
a double division, with air chambers between of Yin. The top of ; 
the curtain is rivetted to double wrought iron girders secured to i , 
head of hydraulic rams, which are fitted, with their cylinders, on 
i 
i 
q 


’ Machines of this class are 


“m America,and effect a large 
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up out of the 


which en 
The verti 
diameter, with 100 tubes 2}in. exte: 


the bearings of phosphor 
pockets. 

The machine is said to be capable of excavatin, 
cubic yards per day, and can be used as a grabd 


asa break 


m on the remaining bolt B. The bolts 
A' and A! and pe through a block timber, which 
secured ye e main frame ear. The 
is self propelling, the main engines driving a pitch chain, 
spocket on the leading axle. 
multitubular boiler is 8ft. high, and 5ft. 2in. | laid, and 
diameter, and 
2ft. 5ip, in length. The hoisting chains are of steel and 
bronze, with white metal | car furthest from the engine is provided with a simple 


wear, while a swivelling eyebolt attached to the whipple 
tree enables the scraper to be tipped sideways. 

The railway track exhibited by the American Railway 
Construction Company, of Chicago, is also a very simple 
and efficient labour-saving ine. As the road is 

id, the rails are roughly spiked down, a train is 
pushed up to follow the spikers. The flat cars near the 
engine are laden with rails and sleepers, and the front 


| light derrick crane, which suspends on one side of the 


1500 ‘car and for some 40ft. in front of it an inclined roller 
ger or pathway. Another similar pathway is fitted to the other 
-down crane. When put to the latter use, the | side of the car, but does not project beyond it. These 
dipper and dipper arm are disconnected by the removal | pathways are composed of two vertical di 


planks 7in. by 


of a single pin. The excavator when in working order 1}in., to the upper side of which are bolted small open-top 


is 50ft. long over all, 16ft. wide over the jack beams, and | bearings, which carry the spindles of flan 
19ft, high to the top of the crane. These dimensions can! Fig. 36. These rollers are of 


be reduced for travelling to 
14ft. high and 10ft. wide, 
which is about the usual 
American loading gauge. 


extremely useful to railways 


saving in enlarging station 
yards, doubling apd 
other work, which is often 
undertaken by the railway 
company and not let by con- 
tract. As such a machine 
can. be converted into a 
breakdown orcivil engineers’ 
department crane, most rail- 
way companies could keep 
it in tolerably constant use. 


Messrs., Harris and Car- 
ter,of Terre Haute, Indiana, 
show a very simple and ef- 


fective machine for levelling 
ballast, or sloping cuttings 
or embankments, and ope n- 
ing ditches. Fig. 30 shows 
the machine folded up and 
not in nse, but fit to travel, 
and Fig. 31 shows the ma- 
chine ready for work. A 


species of long plough share 
is hinged to took of the sides 
of an ordi platform 


inary 

freight car. The ploughs 
any angle, and the car bei 

drawn along, the 
other material which has 
been dumped by the side of 
therailsiseffectually levelled 
to a width of 10ft. Gin. from 
the centre of the track. 
Different formsof shares can 
be attached for special pur- 


rollers, see 
suitable width for the rai 


F1C.30. 


™ 
= 


, such as ditching or sloping the edges of the ballast. | or sleepers respectively, and whole pathway is hung on 


he whole machine can 


any freight train. 


It is said to perform its work | readily 


managed by one man, and | brackets made of 1}in. diamete ht i i ich 
when the wings are folded back, can be run safely dap that 


are so secured to the sides of the car that they can be 


unshipped to permit the car to clear the loading 


neatly, and to effect a great saving in time and labour. | gauge when it is restored to regular traffic. These path- 


The American Railway Ditching Compan 

exhibits a machine which has been much ; 
ially on Western railroads, for excavat- 

ing ditches along the side of the track. The 
action of the machine is simple, and easily 
understood, and it is said to work well, espe- 
cially in heavy mud, where hand labour is at 
a great disadvantage. Two hand gear jib 
cranes are mounted on each side of an ordi- 
nary American flat car, carried as usual on 
two four- wheel trucks or bogies. The hook 
of the front crane is attached to the front end 
of a horizontal bucket or scraper, the other 
crane being attached to the rear end of the 
bucket, which holds 1} cubic yards. A hori- 
zontal arm or outrigger projects from each side 
of the car, near the front end, and the bucket 
is dragged along by a chain from the end of 
this outrigger. The depth of cut can be re- 
gulated by the two cranes; if the hind end of 
the bucket be slightly raised and the front end 
lowered, the latter will dig deeply into the 
soil, and excavate a large ditch. The whole 
car is of course pushed or drawn by a locomo- 
tive, and one of these machines is said to be 
capable of excavating the ditches on 100 
miles of track in a season. It is of course used 
both for soaps ditches on railways under 
construction and for cleaning out and enlarg- 
eel Scraper Com 
exhibits some wheeled scrapers for excavatin 
ling. These machines are very extensively used 
America as a substitute for the spade, 
wheelbarrow, or tip w 


scraper is depressed 


turning it on its axis by means of a pair o 
handles, another catch keeping it tip 
itself is made out of a single piece of 


ing ditches on railways already open. The Western 
y, of Mount Pleasant, Iowa, 
and level- 


ickaxe, and 
m. The machine being drawn 
along the ground by a ng of horses, the front edge of the 
y the driver lifting the lever as 

shown in Fig. 32. When filled with earth the man in 
charge bears down on a lever in the rear and raises the 
scraper clear of the ground, see Fig. 33, page 201, a catch 
taining it in position, The scraper can be tipped by 
short 
The scraper 

eet steel, bent up 
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POSITION FOR LOADING 


ways extend on both sides of the train for several cars 
back, and as the supports are adjusted to give a slight 
incline falling towards the front of the train, any rails or 
in | sleepers put on the rollers at one end of the train, and set 


in motion, travel forward 


their own gravity, and are 
delivered at the front end 


the train to the men on the 


FIG.36 


in a curved form at the back and sides, and attached to an 
iron frame which is carried. by an iron axle furnished with 
broad tread wheels. It virtually forms a tip cart which 
loads itself. When used on hard soil, a plough is pre- 
viously em age to mt the ae and facilitate the 
operation e scraper. simpler form of scraper, Fi 

4 and 35, has no wheels, but is simply deagned lane 
he ground, an extra steel plate on the bottom taking the 


track, who lay the sleepers at the proper distances a 

on the bed, and afterwards spike the ends and middle 
of the rail. As thesleepers are delivered by the projecting 
roller path, they can be laid down in advance of the rails. 
It can readily be imagined that a gang of fifty men will 
easily lay one mile a day for a year at a stretch when they 


are assisted by so simple and convenient a machine. The 
po are hinged to the sides of the flat cars, and can 
folded up out of the way when they are not wanted. 
The n spikes, fish plates, and bolts are carried 
on cars near the front of the train and distributed as 
required. A ballast train is then drawn to the s by 
an engine, and is partly emptied or “dumped” 
the drop bottom doors on the ballast trucks, or “dirt cars,” 
as they are termed in America, and partly by a means 
well known in England, a suitable plough on the rear car 
being. attached by a steel rope to the engine, which is 
detached from the train and moving ahead distributes the 
ballast on one or both sides of the track as required. 
These and kindred appliances enable American railways 
to be extended at a small cost and with very great rapidity, 
and the results obtained bear testimony to the efficiency of 
the apparatus em»loyed. As an example of the general 
practice, the Chicago, Mil- 
waukee, and St. Paul Rail- 
road lately built a branch 
across the State of Iowa to 
Council Bluffs, a distance of 
260 miles in one season, 
work commencing when the 
frost was out of the ground, 
and trains running before 
the winter fairly set in. This 
rate of progress is better 
appreciated when it is con- 
trasted with that obtaining 
in some of our colonies. In 
the Cape of Good Hope, for 
instance, the main line lead- 
ing to the diamond fields, 
though urgently wanted, has 
been so slowly constructed 
that nine years have been 
consumed in making 280 
miles of line which present 
no great difficulties, a 
few bridges of 90ft. span, 
and a tunnel one-quarter of 
a mile in length being the 
— of art upon the 


THE MARIEMONTAND 
BASCOUP COLLIERIES. 


In our last impression we 
published some drawings, 
and gave some particulars 
of the Mariemont and Bas- 
coup Collieries, visited last 
month by the members of 
the Institution of Mechani- 
cal Engineers, On 
204 and 205 will be found 
engravings showing an end 
view and plan of the pump- 
ing engine, a side elevation of which will be found on 

e 204, and views of the vertical engine used in work- 
ing the man engine, a drawing of which ry ae on 
page 181. We now give the first portion of a description 
of the collieries prepared by the managing director, M. 
Guinotte, in which reference is made to our 
engravings :— 

(1 General description.— These two collieries, 
whilst completely distinct as ptr oe | and 
ment, are united under a single hi office. e 
former owns a cg of 1480 hectares (3650 acres), 
the latter of 2410 hectares (5950 acres); making a 
total of 3890 hectares (9600 acres), The number of 
workable seams of coal seventeen, varyin in 
thickness from 0°40 m. to 1°70m, (1°31 to 5°57ft.). 
The coal is specially suited for steam rai and 
for household purposes. The total output is about 
1,000,000 tons per annum, divided equally between 
the two collieries. There are ten pits in the Marie- 
mont, four in the Bascoup collieries. Many im- 
provements in coal working have been invented or 
adopted at the collieries, of some of which a brief 
account will be found below. The central office of 
the two societies, as wel] as the special office of the 
Mariemont Colliery, is situated at Mariemont; the 
special office of the "a Colliery is at Bascoup. 
Vhe two are united by telegraph and telephone. 
In collieries of such extent as these, the multiplicity 
of workings adds considerably to the cost of manage- 
ment, and also renders difficult the mixture of coal 
which is often required by the purchaser. The so- 
ciety have solved this problem by forming a central 
point for screening, loading, and despatching. To 
this centre all the pits send their output by means 
of a system of endless-chain haulage. To the same 
point, which is called the Triage Central, are also 
connected the repair shops and stores of all descrip- 
tions. This establishment was erected in 1873. The 

r system of endless-chain haulage, though known for 
many yearsabout Burnley and elsewhere, and largely used on the 
Continent, has nowhere been applied on so largea scale as here. It 
consists simply of an endless chainlying on the wagons and at 
one of its extremities round a driving pulley, and at the other round 
a return pulley. Originally the driving pulleys were in cast iron, 
with recesses in the circumference to fit the links of the chain. 
This system has serious disadvantages. As the chain lengthened 
in work, its links no longer fitted into the recesses ; hence came 
slipping, violent shocks, and rapid been | out both of the chain 
and of the pulley. M. Briart has completely remedied this by 
screwing into the rim of ed! pry f movable steel grips, the 
position of which can be alte a turn of the screw so as to 
suit the lengthening of the links. e establishment of this auto- 
matic ag | compelled the installation of a complete plant for 
emptying classifying the coal, and for loading it on trucks, 

iving it at the same time a thorough cleaning. Classifying has 
been carried out by the employment of screens with movable 
gratings, invented by M. Briart. Every system of screening must 
satisfy the following main conditions: (1) The different classes of 
coal must be completely separated ; (2) The coal must be preserved 
from breakage ; 83) The work must be rapid and cheap. Ordinary 
fixed, screens placed at an angle may satisfy some of these con- 
ditions, but not all. If the angle is small, the coal does not break, 
but the separation ires a considerable t of 

labour. The work is aes slow, and the screens, if the output is 
large, must be very numerous. If the angle is high, the falls 


ery 
more rapidly, but it th broken, th on of 
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EXCAVATING MACHINERY AT THE CHICAGO EXPOSITION. 


Fig. 26 
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(For description see page 199.) 


Fig. 26 


Gg 


| 


Fig. 27 
A} 8 
| 
i AG 
| V4 
TO) 
6 


Fic.a3 


TIPPING 


Ficas 


2) 
4 | 
Awe, t+) 
| 
AY 
— 
(Q3 i/ 
| FIC.34 
Ficas 4 
= 


202 


ect. Various systems of screening have been invented to over- 
coed these difficulties. In England and Germany cylindri 
screens are largely employed. They work well as to separation and 
rapidity, but if the coal is friable the breakage is large. M. Briart 
has adopted another principle, which a any breakage, whilst 
ffecting the plete separation of the different classes and Jargely 
diminisbing the manual labour. The apparatus consists of one or 
more grati placed one above the other, and working in the 
same way. h is formed by a row of fixed bars and a row of 
movable bars, which when at rest lie in the same plane. The 
movable bars are fixed in a frame, which at its lower extremity is 
carried on two cranks, and at its upper extremity on two excentrics 
keyed upon a rotating shaft. The movable bars are above the 
fixed bars during. one semi-revolution and below it during the 
other. During the former they have a longitudinal motion down- 
hill, during the latter a similar motion uphill. Hence when a coal 
wagon is emptied upon the upper part of the screen, the coal is 
first lifted by the movable bars and carried downwards ; it then 
rests on the fixed bars during the lower semi-revolution, At each 
revolution the coal is thus shaken up throughout its mass and 
ually screened. All the small coal falls through the spaces 
tween the bars, whilst the large coal is brought to the bottom 
without any shock, by a succession of steps. If necessary, both 
sets of bars can be made movable. In the screen of No. 5 shaft 
both sets of bars are movable. If there are to be three classes of 
coal, two screens will be required. The first separates the large 
goal from the rough slack; the latter, which falls through, is 
received upon a frame which carries it upwards to the top of the 
lower screen, and on this it is separated into rough slack and fine 
slack. This lower screen may be placed horizontally, which 
enables the height of the discharging road above the rails of the 
delivery road to be lessened. is height has been fixed at 
6 metres—19°7ft. Experiments made on coal screened by the old 
and the new method have given the following results :— 


Hand > 
Per cen Per cent. 


In the more recent examples, as in that at No. 5 pit, by simply 
turning a handle, without stopping the apparatus, it is possible to 
vary the distance between the bars of the screens, so as to alter the 
character of the screening. There are also mechanical means for 
cleaning the coal and for transferring the screened coal into wagons 
without falling from any height. The yield is thus increased and 
the manual labour much diminished. The screening shops, of 
which there are three, are all on the same plan. They are large 
rectangular buildings of three stories. The ground floor is on the 
level of the railway ; the first floor contains the screens and loading 
apparatus ; and on the second floor the apparatus for emptying the 
trucks. The appliances for classifying the coal are placed at the 
two sides, They consist of turntables or traversers, which bring 
the screened coal from under the screen to be cleaned by hand. 
From these the coal is carried to the railway wagons by special 
apparatus, referred to below. The trams from the mine are 
brought by the endless chain to a set of sidings on the upper floor 
of the shop. Each siding ends in a tipping cradle or “‘ tumbling 


.. Tom,” placed above one of the screens. This consists of two rings 


fixed together by cross pieces and resting on four pulleys. The 
tram enters at one side and goes out at the other. Whilst - 
ing it is turned over sideways, and empties its load without shock 
upon a circular table which spreads the coal over the full width of 
the screen. The trams on leaving the tipper are carried forward 
by endless chains worked by the main engine. to sidings running 
on each side of the building ; by these they are returned to the 
yard at which they arrived, and so to the mine. The railway 
wagons which receive the coal stand on the platform of a weighing 
machine, so that the weight is known as soon as the wagon is filled. 
The system of tramways which connects the various pits to the 
screening shops is connected by means of the winding engines with 
a similar system underground, also worked on the endless chain 
principle. This underground chain system has a length of more 
than 9 kilometres—5°6 miles—on the whole. Three methods have 
been used for working the chains. The first consists of a small steam 
engine and boiler placed inside the mine. In the second, motion is 
transmitted from above ground by an endless rope passing over a 
pulley at the surface, worked by a steam engine, and going down 
the shaft. At the bottom this rope drives, through a second pulley 
keyed upon the same shaft, the chain of the underground haulage. 
In the third or automatic system, the trams are brought down to a 
level below that at which the coal is got; and the power given by 
this descent is used for haulage on the horizontal roads. Inclined 
planes are provided down which the full tramsrun; and the energy 
thus obtained is sufficient not only to draw up the empty trams, 
but also to propel the full trams as far as required. The work of 
hauling is really done by the winding engine, which has to raise the 
coal from a greater depth. All the underground roads are on iron 
cross sleepers of the Legrand system. The trams contain five 
hectolitres; they are built entirely of steel, and are supplied with 
axle boxes on the Koepe system. The total power used in the two 
collieries is not less than 5200-horse power, produced by 111 boilers, 
and utilised by 78 engines stati y or | tive. A special 
department, called the Division du Matériel, looks after the whole 
organisation, commercial and industrial, both as regards the 
workmen employed and outside customers. There isa special office 
for design and experimenting, in which all the apparatus, &c., are 
designed in full detail, the contractors having nothing beyond the 
task of construction. The chief matters of interest at the pits are 
as follows :—(1) The ascent and descent of the workmen, which is 
carried on by means of a man-engine or Fabrkunst. This is worked 
by means of a hydraulic balance invented by M. Warocqué. It has 
a stroke of 3m. (9°84ft.). The platforms on each rod are 6 m. 
(19°7ft.) apart, and the speed is eight strokes per minute. The 
speed of ascent is thus 24m. (78#ft.) per minute, so that it requires 
twenty minutes to ascend or descend through 500m. As this speed 
is somewhat slow, a special and improved apparatus has been 
erected at No. 5 pit. This improved apparatus, more fully described 
below, was illustrated on page 181. (2) The winding engines 
are all provided with the variable expansion gear of M. Guinotte. 
This consists of two valves, one on the back of the other, as in the 
Meyer system, but the expansion valve is a simple slide fixed to the 
valve rod. The variation in the expansion is given by varying the 
radius and angle at which the excentric is set upon the shaft; and 
it is obtained by means of a link-block moving in a link, which is 
guided by two excentrics. The different positions of the link-block 
correspond to different degrees of expansion. When this system is 
applied to engines running both ways, the link is worked by a 
single excentric set suitably for either direction, and the second 
excentric is — by a motion regulated by the valve rod of the 
main valve. For winding engines the link-block is worked by a 
special gear, which varies the expansion in accordance with the 
variation of the resistance. In several of the winding engines the 
reversal of the valves is effected by means of the special steam gear 
called the servo-moteur. (3) The guides within the shaft consist 
of Vignoles rails, which are placed in pairs and fixed to a series of 
girder irons one above the other across the centre of the 
shaft. This system is found to give much fewer accidents and to 
cost much less in maintenance than the old timber guides. The 
above is only one example of the substitution of iron for wood. 
Amongst others may be mentioned the sleepers on the underground 
toads, the frames for supporting the roofs, those for the pulleys on 
the inclined planes, and the ventilating doors, all of which are in 
iron. Steel ropes have also replaced the ropes of Manilla fibre 
viously in use. In most of the pits the cage is received upon a 
ced platform of two stories, the lower of which is already 
loaded with return trams, The weight of the cage causes the 
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latform to descend and brings the cage down to the discharging 
wel. (4) The ping engines are not remarkable, ex: 
case of pit No. 5. This was illustrated on page 184, and further 
illustrations will be found on page 204. (5) The ventilators, 
ten in number, are all on the Guibal system, generally 9m, in 
possess two fans, to provide for possible acciden' an 
apparatus, due to M. Briart, and known as the Clapet d’A rage, 
bes two of the winding pits to be used as upcast ts 
for the purpose of ventilation. It consists of a strong wooden 
partition fixed immediately below the reception platform, and of a 
depth somewhat more than that of the cage. The pit is thus 
divided into two compartments, just large enough to receive the 
cages. The cages form, as it were, pistons in these two compart- 
ments, and whilst they remain therein, the entry of external air 
into the shaft is almost entirely cut off. At the receiving platform 
there are two traps, or movable covers, which, when the cages are 
in the shaft, lie over the pit and prevent the entry of air. The 
ropes of the winding engine pass t h holes in them. These 
traps are raised in guides by the cages when they reach the top, 
are left behind on the top of the shaft when the descend. 
Below the partition is an air drift communicating with the venti- 
lator. By this arrangement it will be seen that the shaft is 
always closed either by the mare or by the traps, so that the 
exterior air cannot enter, and the ventilator can only draw 
the air from the mine. The closing of the pit is not, 
of course, complete, but the air which enters through the 
holes left for the ropes, &c., is insignificant in quantity. 
This system has worked well for more than fifteen years. 
The timber employed underground is entirely sawn out of large 
logs to definite dimensions, so that exactly the quantity necessary 
can always be supplied. This system is found to offer great advan- 
tages over the use of whole timbers. There is a complete railway 
system worked in common by the two collieries, which conveys the 
output to the station at Bascoup-Chapelle, It is worked by five 
main line engines and five shunting engines. There isalso a wharf 
at Bellecourt and another at Mons. To unload the coal at these 
wharfs, it is conveyed in sheet iron wagons, each consisting of five 
rectangular boxes placed side by side transversely to the frame. 
These boxes can turn on a hinge at one side, and are lifted at the 
other side by means of a small steam crane. The side next the 
hinge opens from the bottom on drawing the bolts, and by tipping 
each box in succession its load is discharged through a hopper into 
abarge. By this arrangement a barge of from sixty to seventy 
tons can be loaded in less than half-an-hour. For carrying coke and 
patent fuel, hopper wagons are employed. They are of sheet iron, 
and comprise three om square at the bottom, with ing 
below the frame. The bottoms are closed by covers which can be 
withdrawn by arack. The wagon is covered at the top to protect 
the contents from wet. It has a special coupling, which enables 
the wagons to be coupled without the workmen passing between 
them. This system is due to M. E. Peny, general secretary, and 


to M. Mabille. 
(To be continued.) 


LOCOMOTIVES IN THE SNOW. 


Tue following amusing sketch is from the pen of Mr. 
Angus Sinclair, in the American Machinist :— 

In the latitude of our northern States, where by far the largest 
proportion of locomotives are employed, enj;ines are liable, through 
carelessness or mismanagement, to receive serious damage from the 
two extremes of temperature, heat and cold. A case of overheat- 
ing is likely to prove destructive and expensive, but such cases are 
comparatively rare; and the probability is that, where severe 
winters prevail, more —- is inflicted upon the equipment of a 
road from excess of cold than from excess of heat. The moral 
code of enginemen deals very sharply with the engineer who burns 
his boiler, and the action is regarded as the most heinous profes- 
sional disgrace. Railroad officers second the sentiment of their 
engineers in this respect, and they seldom care to trust a man who 
a scorched his fire-box and tubes. This may have a deterrent 
effect. 

Mismanaged excess of cold is treated in a different manner. To 
let an engine freeze up and become helpless scarcely casts a stain 
upon the reputation of an engineer, although this act may be no 
more excusable than the case of burning, and may entail far more 
serious consequences upon the company. 

I remember a case where an engine pulling a stock train was 
overtaken by a severe snowstorm on a division that passed over a 
rolling prairie country. The engineer had an excellent engine, 
equipped with two pumps and one. injector, and every way calcu- 
lated for successfully weathering any storm likely to be encountered. 
But the man was deficient in natural energy, and within three 
hours after the gale commenced, his engine was dead, in the centre 
of along cutting, without a rod down or a pipe disconnected. By the 
time the storm abated nothing about the forward part of the train 
was visible, except the top of the smoke stack. Resurrecting this 
immersed engine caused eight hours’ extra delay in clearing the 
track for traffic. This figured up expensively when the loss of 
stock was added in. The unfortunate predicament was brought 
about in this way :—The engineer mone A the train along as best 
he could through.the increasing snow drifts, the unusual heaviness 
of traction making a deep drain upon his water tank. This he 
did not think about. When the train stalled in the cut where it 
finally settled down, the engineer cut away and proceeded to work 
through the snow. His first indication of the water being low in 
the tank was the stopping of the pump. Then he attempted to 
make water from snow, but it was too late. He was compelled to 
quench the fire before he could melt enough snow to start the 
injector. And while the train men were shovelling snow, the 
pee became so deeply imbedded in the drifts that the engineer 
did not see how he could disconnect pipes and rods—and it is no 
easy matter—so he succumbed to adverse circumstances. There is 
no condition of railroad operating where the valuable attainments 

by a really good engineer stand out so conspicuously as 
during the prevalence of distressing winter weather, and no con- 
dition so completely annihilates all stamina in the man of scanty 
natural resources. 

Like every other trying ordeal, the hardships of severely cold 
weather, that may be reinforced by drifting snow, can be resisted 
or ov most fully by thoughtful preparation ahead. 
John Steel, one of the most fortunate engineers in the frigid north- 
west, a man who has wrestled with the snow drifts of twenty-five 
winters and never burst a pump or was towed in dead, attributes 
his uniform good luck to the practice of never depending on a mild 
winter, but of having his plans laid out for the worst before a cold 
snap comes round. The first consideration in this regard is to 
have the means arranged conveniently for draining pipes that are 
exposed to danger from holding water which wil ees then 
comes the necessity for being able to warm them up with steam. 
Injectors, as a rule, are more easily preserved from frost than 
pumps, but most injector branch pipes will freeze up unless they 
are supplied with frost cocks. Ifa pump be carefully attended to, 
frost plugs will go unused for a whole winter, but the engineer 
who looks ahead to avoid trouble takes care that his pumps have 

them 
attach- 


got frost plas, and that he bes the pea at hand of 
out promptly i . wit er precautionary 
ments. e man least likely to need them keeps them in the best 


order. 

Engineer Tom Myers, of the frigid Northern Railroad, tells with 
graphic detail the story of how he was og through a remarkable 
snow siege during the terrible winter of ’80. That was Tom’s first 
winter on the right-hand side. One day when he happened to be 
out on the most northerly division, one of the numerous snow 


in the | old 
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to force it through. The engineer of 62 was Uncle mn oe 


eer on the road, a man ripe to the experience they 
were likely to go through, and a good counsellor for a young 
runner. They coupled on and started out, Tom resolving to be 
governed by the advice of Uncle John, should he need it. The 
wind kept driving clouds of snow into every sheltered nook, so 
that their prospects of going far were slender; but the 
order to push ahead was imperative, and a hearty trial was needed 
to show how far they could go. Tom’s engine had a low ash- 
pan, the bottom of which rao an below the line of the pilot, and 
it kept raking the snow in front of the back drivers, causing per- 
sistent slipping. It was also getting badly frozen from water 
running from a leaky mud ring. At Uncle John’s suggestion they 
shipped at a point clear of snow and took down the ash- This 
gave considerable relief, and they pushed ahead with renewed 
activity. At a station they were notified that a certain cut in 
front was badly drifted, but the trackmen were under the impres- 
sion that the train could go through by making a dash for it. 
Both engineers accordingly prepared to do their best, and with six 
coaches behind them they — into what proved to be a snow 
mountain at the rate of fifty miles an hour. A great cloud mass 
of snow rising from the pilot envelopes the engines in complete 
darkness, a thundering of snow clods on the cab, a tumult of 
rattling and slipping of wheels, a hissing and rush of hot steam, a 
feeling as if one had jumped from the top of a steeple into a stack 
of wool, and all is over. This is about the sensation of butting 
into deep snow. When they came to i ct the situation it was 
found that the first engine had gone into the snowbank almost to 
the top of the stack, and the avalanche had knocked off the head- 
light and broken in the front cab windows, The whole, train was 
stuck fast, wedged solidly into the compactly driven snow. So 
soon as the impossibility of backing out became apparent means 
were at once taken to make the best of the situation, Uncle 
John, who took the lead, set men to work shovelling snow into the 
tenders, which was melted by the heaters. Where melting of snow 
has to be resorted to for keeping a water supply, care should be 
taken to prevent the quantity in the tank from running low. 
When the tank is nearly empty a few minutes’ shovelling chill 
the water below the melting point. 

With the water supply assured, our train men experienced no 
difficulty in weathering the night which was fast approaching. 
The heaters were kept going just enough to keep the pipes open, 
and a careful watch was maintained to see that they did not stop 
working. There is far less labour in keeping pipes open by vigilant 
attention than there is in thawing them out when they become a 
mass of ice. When an engine remains passive in the snow all the 
steam needed is what will keep the water and pipes from freezing. 
When morning came there was no improvement in the position of 
the snow-bound train. No change in the weather. To move was 
impossible, and no aid could be got from shovelling, for the snow 
blew in as fast as it could be thrown out, All they could do was 
to wait for better weather. But waiting meant using up coal, and 
the supply of that article was limited. Calculation assured them 
that both engines could not be kept alive longer than another 
night, so they resolved to let one of them die, so that its coal could 
be used for keeping the other warm. The head engine was of the 
most importance, since it could pull out for supplies as soon as the 
track could be cleared; so the train engine was cooled down. With 
much labour and untold suffering, they burrowed in the snow and 
took down the main rods, screwed out the cylinder cocks, 
removed the frost plugs from the pumps, disconnected the 
water-boxes, and blew the live steam through the rae 
valves and a. Then they run the water out of the 
boiler and These precautions finished, the engine was as 
safe from frost as if she was housed in a comfortable round-house, 
This honest work performed did not end the work of the engine- 
men. They had just finished the moving of the coal to the live 
engine when its injector refused to work. Every effort was made 
to start it without success; then it was taken apart and the primer 
tube found broken. The pump was now the only resort. They 
disconn: the forward end of the side rods, jacked the weight 
off the drivers, poured some oil on the rails, and slipped the wheels 
till they got a little water. Then they hollowed a channel in a 
square block to fit the arc of the driving axle, placed it under the 
middle of the axle on top of a screw-jack, and raised up till most 
of the weight of the wheels was off the rails. With this rig the 
aoe ae d be pumped as easily as if she had been securely raised 
on blocks. 

The exemplary persistency of these enginemen was finally re- 
warded parang They | held the engine alive till shovellers 
came and dug them out. Then they went to the nearest station 
for fuel and returned for the other engine, which was hauled to a 
water tank and there resuscitated. By this means these two 
engines were enabled to render material assistance in opening the 
road for traffic, instead of helping to encumber the blockade, as 
would have been the case had feeble hands permitted them both to 
cool off in the snow. 


ACCIDENTS IN ENGLISH Mings.—The annexed table of accident 
statistics in English mines is official :— 


3 Persons |g | Total of mineral | 
Year. $8 | ge 34 
1873. | 973 | 1060 528 | 481 2-079 146,867 | 193,677 | 3038 
1874 | 895 | 1056 | 602 | 510 | 1-959 | 157,222 | 188,251 | 4832 
1875 | 927 | 1244) 578 | 480 | 2°321 | 159,881 | 118,780 | 4501 
1876 | 839 | 983 618 | 551 | 1°813 | 177,580 | 169,688 | 4385 
1877 | 864 | 1208 572 | 409 | 2448 172,276 | 128,217 | 4281 
1878 | 811 | 1413 | 586 | 386 | 2972 179,777 | 103,183 | 3968 
1879 | 782 | 973 | 610 | 490 | 2040 185,890 | 149,400 | 8956 
1880 | 815 | 1818 | 595 | 868 | 2718 198,119 | 122,509 | 8904 
1881 | 844 | 954 | 587 | 519 | 1925 200,189 | 177,106 | 3847 
1882 | 876 | 1126 | 575 | 447 | 2-234 | 195,586 | 152,161 | 3814 


EXTREME MINUTENESS.—When vision is not aided by any 
magnifying process, there is a point of minuteness, as all know, 
when an object will make no impression upon the retina, and will 
not be seen by the unaided eye. But when the object is viewed 
by means of a microscope, it becomes visible. There is a question, 
however, that remains unanswered, which is, whether any object 
may become so attenuated that it cannot be made visible by any 
means? Not many years ago—less probably than twenty-five— 
there were lines that could not be resolved by any microscopic 
lenses then in existence, which can be exhibited now without any 
difficulty; but, at that time, makers of lenses had not attained to 
the skill of ing them with large angles of aperture, but now 
they are made with the highest angle that is possible, and conse- 
quently the capacity of such objectives can wy b- increased by 
greater skill in their manufacture. But the limit of angle of 
aperture having been reached—no opportunity remaining of in- 
creasing capacity in that direction—is it not reasonable to suppose 


that, with nt appliances, no greater skill in manufacture can 
be expected? Sir Bigot, recently, at a meeting of the 
Royal Meteorological Society, stated that he had seen globules of 


smashing a minute particle of mercury with a 
watch spring, less than }, of r5}5, of an inch, or less than the 
millionth of an inch. other member replied that he was not 


hurricanes of the season overtook him, and its rigour plainly indi- | aware that there is any limit of visibility in the microscope other 
cated a block. passenger train No. 62 1g, and | than that imposed by the sensibility of the observer’s retina, the 
Tom got orders to leave his own train and double-! ‘Gna uy ' correction of the objective, and the 1.—The Microscope. 
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RAILWAY MATTERS. 

THE consumption of iron rails in France was only 6930 tons in 
1882. The total of steel and iron was 290,979 tons. 

THE cost of stopping a train of cars is said to be from 606c. to 40c, 
An American contemporary points out that when the train is 
stopped by another train these prices become somewhat inflated. 

THE line of rail connecting Rhondda with Ne is fast aj 
proaching completion. That also for connecting Cyfarthfa Wor! 
with the Great Western and Rhymney system was 
rapidly, but a hitch has arisen in respect of some land, 

AN exc! says that the Cumberland Valley Railroad Company, 
U.S., which does a considerable business in carrying picnic parties 
to points on its line, has devised a new attraction in the form of a 
car provided with machinery for supplying electric light to such 

ies as may wish to remain on the picnic grounds after dark. 

‘he car is said to be in demand. 

AFTER many years, track laying on the it Northern Pacific 
Railway is completed. The last rail was laid on August 22nd, ata 
point some fifty miles west of Helena, Mon. The driving of the 


golden spike and the formal opening took place on September 8th, 


when President Villard, with a large pay of guests, assisted in 
the historic proceedings which crown the life of the road in its 19th 
year, 

AN offer has been made to the Grecian Government by a Belgian 
company to make a narrow gauge railroad from ane, wl to Pyrgos 
for the sum of 25,000f. per kilometre, On the other hand, a group 
of Austrian capitalists want to make a line from Larissa to Thes- 
salonica, on condition that they obtain the concession of the line 
from Athens to Larissa, at the rate of 150,000f. per kilometre— 
and that the Government guarantee 5 per cent, on cost. 

RalLwaYs are by no means amongst the least of the employers 
of engineers, and there is always interest attaching to the esti- 
mates that are made of the requirements of rolling stock by the 
railways. It is satisfactory to notice that these estimates are 
large, not only because of the direct effect that the construction of 
the stock has on the trades concerned, but also because it is an 
indication that the traffic ers eX! considerable accessions 
of traffic. The London and North-Western Railway estimates 
that in the half year now running its course it would need to 
expend £65,084 on new working stock,as well as a large sum on 
new steamboats ; the North-Eastern places its expenditure at the 
sum of £60,000; the Great Western puts the cost of its require- 
ments for the half-year as £105,000; the Great Northern at 
£50,000—continuous brakes being included—and the Lancashire 
and Yorkshire at £72,000. The Midland Railway and one or two 
other lines do not specifically name the amounts, but it is evident 
that they must be also large; but the sums that have been named 
show that the total requirements of the railways are still large. 
There are some probabilities, too, that these estimates may con- 
tinue to grow, because the traffic returns of all the great com- 
panies have, in the last few months, shown a steady increase, 
especially in the passenger traffic. 

THE Philadelphia Record says that ‘several experienced Western 
mechanical engineers visited Philadelphia last week to inspect the 
new locomotive of the Philadelphia and Reading Railroad. One of 
these engines was prominently brought into notice by its perform- 
ance on the Chicago, Burlington, and Quincy Railroad during the 
Chicago Exposition, and afterwards on the Baltimore and Ohio 
Railroad. Particular interest atitaches to the capability of the 
locomotive to use coke for fuel, as that combustible, being entirely 
free from smoke, will not only at once relieve the Western com- 
panies from the penalties for infractions of the laws for the pre- 
vention of the smoke nuisance, but will secure greater comfort and 
— to the travelling public. The tests of the 1 tive 
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NOTES AND MEMORANDA. 


‘Mr. J. A. WANKLYN has called attention to the 


siderable ammonia is lost in gasworks by the storage 
ammoniacal liquor in open or but pee closed tanks. He states 
that the relative rates of evaporation of. the volatile ammonia and 
the water of gas liquor are 20°1. 

THE knot, or nautical mile, is variously reckoned at from 6076ft. 
to 6120ft. The British Admiralty stan is the length of one 
minute of longitude at the equator, or 6086ft., 11527 statute inch 
or 1855 metres; the mean length of one minute of latitude, some- 
times reckoned as a knot, is 6076ft., 1‘151 statute mile, or 1852 
metres, A marine league is three of these sea miles, 

Dr. EL.is in twelve samples of Toronto soda water found only 
three which were free from lead. No mention is made of the pre- 
sence of copper. The quantity of lead varied from ‘07 of a grain 
to ‘bof a grain to the gallon, the average of nine samples being 
32 of a grain. All of the above samples were taken from foun- 
tain cisterns, bottled soda water being invariably found free from 
metallic impurities. How about soda water in land ? 

SorenTIFIc authorities are pot at rest with giving Philipp Reiss 
the merit of inventing the telephone. The latest claimant put 
forth is Charles Bourseul, a Frenchman, who is said to have 
invented the telephone in 1854. This invention is said to have 
been communicated in 1854 to the French Academy, and to have 
appeared in the Didaskalia, a supplemen paper to the Frank- 
furter Journal, for September 28th, 1854. M. le Comte du Moncel 
is advocating the claims of Bourseul. 


To encourage tree planting, the last Legislature of New York 
State passed a law by which any inhabitant who shall po one 
by the side of the public highway adjoining his premises any forest 
shade trees, fruit trees, ornamental trees, or any nut-bearing trees, 
shall be allowed, in abatement of his highway tax, 1 dol. for every 
four trees set out. Elms must be p not less than 70ft. apart 
on the same side of such highway, and no maples or other forest 
trees, ornamental, or fruit trees, nearer apart on the 
same side of such highway. 

AmonG the various substances which have been found on the 
human tongue, as shown by the microscope, says the Scientific 
American, are the following :—Fibres of wool, linen, and cotton ; 
fibres of spiral vessels, fibres of muscle, in one case eight hours 
after eating; starch grains, cheese mould, portions of potato skin, 
scales, moths, &c., hairs from legs of bees, hairs from legs of 
spiders, pollen of various flowers, stamens of various flowers, hairs 
of cats, quite common; hairs of mouse once only, hairs from 
various leaves, wing of mosquito once, fragments of the leaves of 
tobacco, of chamomile flowers, &c. 

‘WHEN a raga paper is transferred to stone for lithographic 
printing, or to metal for etching into a typographic block, the 

etails are apt to clog during the first inking, owing to fatty 
matter round the ink becoming pressed out. A recent improve- 
ment by Mr. Swan, however, yields a transfer with a grain 
clearly and sharply defined so as to Da well from a stone, or 
ield a transfer capable of being inked on zinc and other metal. 
e method consists in inking the collotypic plate before soaking 
it in water, and as the gelatine softens in , the ink is 
removed by sponging. During this operation the ink breaks up 
into a clear grain free from the halo of grease referred to above. 
The p is not pateated 

THE consumption of copper in the United States in 1872 was 
34,000,000 1b., and the quantity went on increasing until last year, 
when the consumption was 77,000,000 lb. Ai first it was n 
to im: copper, but almost nothing has been done in that direc- 
tion for The great increase in consumption com- 

A in 


emonstrated that continuous runs of 200 miles can be made with 
coke fuel, without any further attention on the part of the fireman 
than simply feeding the furnace, and that meanwhile no clinker or 
other obstruction to the draft occurred during the trials, which 
were of the most exacting nature. The coke used was the product 
of the Connellsville Coke and Iron Company, and its calorific 
efficiency was found to be in excess of seven pounds of water evapo- 
rated for each pound of coke consumed. At the request of visiting 
experts further evaporative tests of the same kind of fuel are to be 
made in one of these locomotives.” The Record either never knew, 
or has forgotten, that for the first twenty-five years of its existence 
the locomotive burned nothing but coke. e locomotive boiler 
was spony designed for that fuel, and the Philadelphia engi- 
neers are only doing now what was done in Great Britain about 
the time they were born, 

Art the instance of the Sim: Railway Company a commission 
of experts, composed of Professors Heim, of urich:; Liory, of 
Grenoble; Taramelli, of Pavia; and Renevier, of Lausanne, have, 
the Zimes’ Geneva correspondent says, compiled and published an 
interesting memoir on the geological condition of the Simplon, with 
special reference to the probable temperature of the proposed 
tunnel. Their general conclusion is that in this respect they would 
be more favourable than those of the great St. Gothard Tunnel. 
The temperature of a tunnel depends chiefly on its length, the 
character of the strata through which it runs, and the thickness of 
the superincumbent mass. In the St. Gothard Tunnel the 
often rose to 30°75deg. Centigrade—nearly 90 Fah.— 
in the proposed Mont Blanc Tunnel it would probably be 50 deg. 
Centigrade—120 Fah,—in the Simplon Tunnel if the trace projected 
in 1877, which passes through Monte Leone, were adopted, it might 
be 48 deg. Centigrade. But it is now proposed to adopt another 
trace, which, though it would be a curve and make the tunnel 
20 kilometres longer than was contemplated in 1877, offers, as 
pees yes with the straight line, several important advantages. It 
would pass under the valleys of the Ganther and the Cheraska, 
above which rises the splendid amphitheatre of the Diveglia Alp. 
The normal temperature of the tunnel on this line would not, it is 
computed, exceed 36 — Fah.—and as the nature of the 
ground would admit of the sinking of two shafts this temperature 
might be considerably reduced. For this reason, and because the 
shafts would greatly facilitate, and, therefore, cheapen the work of 
construction, the experts are unanimous in recommending the line 
by the valleys of the Ganther and the Cheraska in preference to 
the trace through Monte Leone. 

AccorDING to Mr. E. Harford, the general secretary of the 
Amalgamated Society of Railway Servants, statistics of the signal- 
men’s hours of duty on the North-Eastern Railway show that out 
of a total of 994 signal boxes, 886 are worked by ms whose sole 
duties are to attend to the s The other 108 are worked by 
the station staff. Out of the 886 not more than 70 are eight hours, 
about 100 are ten hours, and 716 are twelve hours’ boxes—that is to 
say, in 716 of the 886 boxes the signalmen are on duty twelve hours 
at astretch. On the Monmouthshire division of the Great Western 
Railway—especially on the Eastern Vz side—most of the 
signalmen are on duty more than twelve hours daily, and in many 
instances men “‘are on fourteen, and in some cases fifteen hours.” 
It appears the signalm: i 
with, and in winter have ‘lamp duties” to attend to, It isstated 
that on this division of the Great Western system a signalman who 
is on duty in his box until eleven p.m. has then to extinguish all 
his si lamps, occupying over an hour, and be out again and 
light the lamps next morning before the first train is si led. 
To do this the man must be on duty soon after 4a.m. Midland 
Railway relief signalmen at Wigston complain that up to about 
twelve months ago by et paid a day for eleven hours’ day duty 
and a day for thirteen hours’ night duty, the same as the ordinary 
twelve hours but now they have to work Sunday for 
nothing. In various other reports instances of long hours worked 
= railway signalmen have been r to the general secretary of 

e society; and taken together the statements show that the 
——— of eight-hour boxes—the system which would divide the 

-four hours between three men—over railway 
system of the country is exceedingly small, 


eal | and will, the Zimes says, enable every descri 


, When it reached 62,000,000Ib., as 
34,000,0001b. in 1872. This was due to the development of the 
electric lighting business—62,000,000 lb. in 1880; 63,000,000 Ib. in 
1881 ; and 77,000,0001b. in 1882. The average price in 1872 was 
35 c. per lb., and taking the following years, the averages ranged 
as follows :—27, 224, 22, 20, 18, 16, 18}, 20, 17}, and last year 
184c. The highest price last year was c., and the lowest 
17% per lb, 

THERE were, in round numbers, at the time of the recent 
enumeration, 244 million of inhabitants in Spain and the Spanish 
territories. Of these, 16,600,000 were in Spain itself, 54 million 
in the are Islands, 1,500,000 in Ouba, and 750,000 in 
Porto Rico, ere were in Spain itself 5662 communes that had 
each less than 1000 inhabitants. The average ay * be of popu- 
lation was from 32 to 33 persons to every square kilometre. The 
most thickly- led district is the province of Barcelona with 108 
to the square kilometre; and the most thinly-peopled is Ciudad 
Real, which has only 13 inhabitants to the square kilometre. The 
most populous cities are Madrid, with, in round numbers, 500,000 
Malaga, 116, > Murcia, J2,' 3 Saragossa, 84,500; Cadiz, 3 
Palma, 58,000; and Valladolid, 52,000. ge 

A NEw fireproofing liquid—Astrop’s patent—is being now intro- 
duced to the public by the Patent Liquid Fireproof Cyanite Com- 
pany, Mildmay-chambers, Bishopsgate, E.C. It is a basic silicate 
of alumina, and is said to be far preferable to tungstate of soda, 
because cyanite does not evaporate or off, while soda 
requires applying each week. This has been proved, amongst 
other places, at the Princess’s Theatre, where the use of the latter 
has been given up and cyanite adopted instead. The Cyanite 
Company claim that the use of cyanite is economical, because it 
can in most cases, it affirms, secure a reduction in the cost of fire 
insurance to cyanite users, while cyanite takes the place of and 
saves a coat of priming, and lasts for many years when once 
applied. We notice that Mr. Thomas Verity, F.R.1.B.A., says that 

anite ‘‘soaks into the wood, and is not therefore liable to be 
chipped or knocked off.” 


THE most recent report of the Department of 
that there are in Switzerland 8642 factories and workshops under 
legal supervision, 1472 of which are worked by machine power. Of 
these water furnishes the movement to the amount of 41,316-horse 
wer, steam to the amount of 18,064, and to the amount of 
17. The number of operatives employed 134,862, of which 
70,364 are males and 64,498 females. There are 10,462 children 
between 14 and 16 years of age, 14,590 between 16 and 18, 
and 109,810 over the latter age. e textiles, such as cotton, silk, 
woollen and linen, occupy 1619 factories, with 85,705 work- 
people ; 68 establishments carry on tanning, leather dressing, hair 


weaving, &c., with 3753 hands; there are hands — in 
143 f proverttg shape 3 2749 in 102 chemical works ; 4950 in 150 
printing shops. ere are also 111 wood working establishments 
occu: 2913 hands ; 353 for clock and jewellery making, with 


24,988 workpeople ; and 96 for glass making, &c., with 3170, 

Ir is stated that a new electrical contrivance has been perfected 
by Mr. A. St. George, the inventor of the telephone which bears 
his name. This invention is really supplemental to the telephone, 
conversation 
carried on through the instrument tc be not only recorded, but 
reproduced at any future time. Briefly stated, Mr. St. George’s 
invention may be thus described : A circular plate of glass is coated 
with collodion and made sensitive as a photographic plate. Thisis 

ront of the glass is a telephone diaphragm, which, by its vibrations, 
opens and closes a small shutter h which a 
constantly ing and imprinting a dark line en the glass. 
Vibrations of the shutter cause the dark line de ess 
on the tones of the voice. The plate is revolved ef 
clockwork, and the conversation as it leaves the telephone 
recorded on the sensitive plate, the imprinted words spoken 
fixed as is done mm photegny . The plate can be brought fi 
afterwards, and when rep! in the machine and connected with 
@ distant telephone will, when set in motion, give back the original 
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Messrs. Josgpn Ev. AND Sons, of Wolverham have 
N for steam pumps at the 


ition. 

THE whole of the machinery at the West Wagon 
Works, which has been idle for several years, is about to be offered 
for sale by auction. 

pero ari. Viadivostock has just received a new iron dock from 
England, and the ‘naval’men cherish the hope that their ships 

ill now become independent of Japanese po: 

Messrs. NEGRETTI AND ZAMBRA, of Holhorn Viaduct, have 
been recently appointed sole agents for the United om and 
the Colonies for the patent liquid compasses of Messrs. Ritchie and 
Sons, of Boston, U.S.A. 

M. ALEXANDRE PourcEL, the eminent metallurgist, who has 
contributed so much towards making Terre Noire one of the most 
famous steelworks of Europe, has resigned, and has acce 
ane of the large steelworks which are now building at Bilbao, 

Spain. 


THE celebrated eer, Mr. George Remington, after a linger- 
ing illness, died on esday last, Sept. 11th; at his residence in 
Ashchurch-grove, Shepherd’s-bush. He had lived with his family 
for some time in the Island of Bermuda, where he was profession- 
et ae and during his declining years had become totally 

AT a meeting of the Newcastle City Council on the 5th inst., the 
following resolution was unanimously agreed to :—“‘ That a spesial 
committee be appointed to confer with the River Tyne Commis- 
sioners for the purpose of ascertaining the feasibility or otherwise 
of constructing a ship canal, connecting Newoastle and district 
with the Solway Firth.” 

THE Electric Lighting Committee of the Leeds Corporation 
continue their preparation of cations with a view to seek new 
tenders for carrying out the scheme of lighting part of the borough 
with electricity, e specificatiens have been prepared with great 
care, and will shortly be submitted to competent scientific 
authorities. The work will not be finished this year. The 
Corporation have no intention of abandoning the scheme, 

Asout eight years ago a small steamer named the Harbinger, of 
London, struck on a wreck off Dover, and went down with a valu- 
able cargo of block tin. Attempts have been made from time to 
time to recover the cargo, but without success. The plan, however, 
has been tried of making holes in the vessel to allow the w 

rtion of the c: to wash away, leaving the tin exposed. is 

as succeeded, and the divers are now raising large quantities of 
the metal daily. 


steamer eight or nine miles to sea and then cropping it into not 
hod ado; by the 
Corporation of Liverpool. Messrs. W. Simons and Co., of Ren- 
frew, have just constructed a second steamer to 800 tons o 
sewage, that is, twice the size of the first one, which has now been 
in use for some time by the corporation with good results. The 
same method has been practised at New York for several years. 

So dissatisfied are works’ proprietors at Willenhall, near Wol- 
verhampton, with the high rate which they have to pay for their 
gas, that the Monmoor-lane Iron Compan: begun manufac- 
turing on its own account, and its example is to be followed b; 
another large firm. The price charged is stated to be one-thi 
more than other towns in the Black Country. Meanwhile the 
local authorities are gathering all the information they can upon 
the subject, with a view to purchasing the works of the gas 
company. 

Ow1ne to the scarcity of orders for new vessels, it is mn 
that Messrs, Raylton, Dixon, and Co., of Middlesbrough, have 
to reduce the number of workmen employed at their yard. The 
frames of the last steamer on order have been commenced, and 
unless fresh contracts are entered into within the next two months, 
about 1000 men will be thrown out of employment. At the pre- 
sent time Messrs, Dixon employ about 2700 men, and pay £4000 
per week in wages. They have not received an order for a new 
vessel since March last, 

THE question of providing a thorough system of drainage for 
the towns of Wednesbury and Darlaston, which shall not pollute 
the river Tame, has this week come before Mr. 8. J. Smith, C.E., 
Local Government Board Inspector. The authorities of both towns 
have as yet not determined upon the best scheme to adopt, and 
asked for time to consider. e inspector intimated that he 
should expect a scheme for Darlaston within six weeks or two 
months, and when the Wednesbury authorities demanded the 
limit of six months accorded by the Rivers Pollution Act, he 
pressed for a shorter period, 

A SPECIAL sub-committee of the promoters of thé Manchester 
Ship Canal has had a long conference with their engineer and 
others as to the plan to be adopted in the Bill to be introduced 
into Parliament next session. Several alternative schemes and 
several alterations of the original scheme were examined and dis- 
cussed, and it was decided to adhere to the original scheme in its 
main features. Various alterations were, however, resolved upon, 
as it was believed by the committee that they would have the effect 
of improving the navigation of the scheme as a whole, and at the 
same time remove much of the opposition which had to be encoun- 
tered during the last session. 


A JOINT committee of the Corporations of Newcastle and Gates- 
head have had plans prepared for a steel bridge of one span, at the 
same elevation from the river as the present ‘‘ high level ”—namely, 
about 90ft. Its cost is estimated at £200,000, of which two-t' 
would have to be borne by Newcastle, and one-third by Gateshead. 
These details have been laid before the Town Council, and the 
question will be definitely dealt with at a future mceting. It is 
also to construct a ship canal from the Tyne at Newcastle 
to the Solway Firth. At the last meeting of the Town Council a 
motion in favour of the appointment of a committee to ascertain 
the feasibility of the scheme was carried unanimously, . 


THE quarterly meeting of the members of the Manchester Asso- 
ciation of Employers, Foremen, and Draughtsmen was held on 
Saturday, when five new members were admitted. The president, 
Mr. Thomas Ashbury, C.E., alluding to the approaching winter 
session, remarked that although the syllabus to be read 
and subjects to be discussed was not yet complete, S might refer 
to the following promises:—‘‘The Forging and: Finishing of 
Marine Orank Shafts,” by Mr. C. O. Connog, of the M F 
Liverpool; ‘‘ The Ventilation of Mines,” by Mr, John Orighton, 
Ancoats; ‘‘The Chapman System of Artesian Well Boring,” by 
Mr. T. Baldwin, late chief rae te the Mutual Boiler Insurance 
Company, Manchester; ‘‘ Electricity,” by Mr. Warburton, elec- 
trician to the Lancashire and Yorkshire Railway Company; and 
‘Fuel Economisers,” by Mr. ‘I’. L. Daltry, Manchester. 


At a cost of between £3000 and £4000 the South Staffordshire 
Commissioners have Kid down in the Stow Heath locality, 4 the 
Bilston and Tipton district, a large pumping engine capabie of 
ing an area of between four and five square miles of mines now water- 
locked. Itiis a Cornish beam engine with a 76in. cylinder, 8ft. 6in. 

t e top, aving ined wor! 
The buckets are made in such a way as to withstand the corrosive 
action of the water. The buckets and their clacks are of the 
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THE of town’s refuse it in a 
hatband type. At each stroke of the pumps 221 gallons of water 
are delivered, and they will be able to raise two and a-half 
million gallons ey: day, or over 25 per cent. more water than the 
two Stow Heath engines used to pump. Preparations for start- 
ing the ~~ began in April, and since then it has been er 
repaired. New boilers, capstan, and winch engings have been fix 
and the engine has been fitted with Davey’s patent differential 
conversation. valve gear. 
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THE NEW PATENT ACT. 
(Concluded from page 187.) 
Part V.*—GENERAL. 

Patent-o, thereat.—82. (1) The Treasury may 
provide forthe of this Act an o with all requisite 

ildings and conveniences, which shall be called, and is in this Act 
ref to as, the Patent-office. (2) Until a new Patent-office is 
provided, the offices of the Commissioners of Patents for inventions 
and for the registration of designs and trade-marks existing at the 
commencement of this Act shall be the Patent-office within the 
meaning of this Act. (3) The Patent-office shall-be under ‘the 
immediate control of an officer called the Comptroller-General of 
Patents, Designs, and Trade-marks, who shall act under the super- 
intendence and direction of the Board of Trade. (4) Any act or 
thing di to be done by or to the Comptroller may, in his 
absence, be done by or to any officer for the time being in that 
behalf authorised by the of Trade. 

83. (1) The Board of Trade may at any time after the passing of 
this Act, and from time to time, subject to the approval of the 
Treasury, appoint the Comptroller-General of patents, designs, and 
trade-marks, and so many examiners and other officers and clerks, 
with such designations and duties as the Board of Trade think fit, 
and may from time to time remove any of those officers and clerks. 
(2) The salaries of those officers and clerks shall be appointed by 
the Board of Trade, with the concurrence of the Treasury, and the 
same and the other expenses of the execution of this Act shall be 
paid out of mon — by Parliament. 

84. There shail a seal for the Patent-office, and impressions 
thereof shall be judicially noticed and admitted in evidence. 

85. There not be en’ in any register kept under this 
Act, or be receivable by the Comptroller, any notice of any trust 

implied or constructive. 

. The Comptroller may refuse to grant a t for an inven- 
tion, or to register a design or e-mark, of w. the use would, 
in his opinion, be contrary to law or morality. 

87. ere a person becomes entitled by assignment, transmission, 
or other tion of law to a patent, or to the copyright in a 
registered inten, or to a a trade-mark, the Comptroller 
shall on request, and on proof of title to his satisfaction, cause the 
name of such person to be entered as proprietor of the patent, 
copyright in the design, or trade-mark, in the register of patents, 
designs, or trade-marks, as the case may be. The person for the 
time being entered in the register of patents, designs, or trade- 
marks, as proprietor of a patent, copyright in a design or trade- 
mark as the case may be, shall, subject to any rights appearing 
from such register to be vested. in any other worn have power 
absolutely to assign, grant licenses as to, or otherwise deal with, 
the same and to give effectual receipts for any consideration for 
such assignment, license, or dealing. Provided that any equities in 
respect of such patent, design, or trade-mark may be enforced in 
like manner as in reg of any other personal property. 

88. Every register kept under this Act shall at all convenient 
times be open to the inspection of the public, subject to such regu- 
lations as may be prescribed; and certified copies, sealed with the 
seal of the Patent-office, of any entry in any such register shall be 
cat to any person requiring the same on payment of the pre- 
seri’ ee. 

89. Printed or written copies or extracts, purporting t» be certified 
~ | the Comptroller and sealed with the seal of the F'atent-office, 
of or from patents, specifications, disclaimers, and other documents 
in the Patent-office, and of or from registers and other books kept 
there, shall be admitted in evidence in all courts in her Majesty’s 
dominions, and in all proceedings, without further proof or pro- 
duction of the originals. 

90. (1) The court may on the application of any person 
aggrieved by the omission without sufficient cause of the name of 
any person from any register kept under this Act, or by any entry 
made without sufficient cause in any such register, make such order 
for making, expunging, or varying the entry, as the court thinks 
fit; or the court may refuse the application; and in either case 
may make such order with respect to the costs of the proceedings 
as the court thinks fit. (2) The court may in any proceeding under 
this section decide any eer that it may necessary or 

pedient to decide forthe rectification of a register, and may 
direct an issue to be tried for the decision of any a of fact, 
and may award dathages to,the aggrieved. (3) order of 
the court rectifying a regi direct that due notice of the 
rectification be given to the Comptroller. 

91. The Comptroller may, on request in writing accompanied by 
the prescribed fee,—(a) Correct any clerical error in or in connec- 
tion with an application for a patent, or for registration of a desi 
or trade-mark; or (b) correct any clerical error in the name, a 9 
or address ef the registered proprietor of a patent, design, or trade- 
mark. (c) Cancel the entry or part of the entry of a trade-mark on 
the register, provided that the applicant accompanies his request by 
a statutory declaration made by himself, stating his name, address, 
and calling, and that he is the person whose name appears on the 
register as the proprietor of the said trade-mark. 

92 (1) The registered proprietor of any registered trade-mark may 
apply to the eourt for leave to add to or alter such mark in any 
particular, not being an essential particular within the meaning of 
this Act, and the court may refuse or grant leave on such terms as 
it may think fit. (2) Notice of any intended application to the 
court under this seétion shall be given to the Comptroller by the 
applicant; and the Comptroller shall be entitled to be heard on the 
application. (3) If the court grants leave, the Comptroller shall, 
on proof thereof and on payment of the prescribed fee, cause the 
— to be altered in conformity with the order of leave. 

. If any person makes or causes to made a false entry in 
any register kept under this Act, or a writing falsely purporting to 
be a copy of an entry in any such register, or produces or rome Mn 
or causes to be produced or tendered in evidence any such writing, 
knowing the entry or writing to be false, he be guilty of a 
misdemeanour. 

94. Where any discretionary power is by this Act given to the 


’ Comptroller, he shall not exercise that power adversely to the 


applicant for a patent, or for amendment of a specification, or for 
registration of a trade-mark or design, without—if so uired 
within the prescribed time by the applicant—giving the applicant 
an opportunity of being heard personally or by his agent. 

93. The Comptroller may, in any case of doubt or difficulty 
arising in the administration of any of the provisions of this Act, 
spply to either of the law officers for directions in the matter, 

. A certificate purporting to be under the hand of the Comp- 
troller as to any entry, matter, or thing which he is authorised 
this Act, or any general rules made thereunder, to make or do, shi 
be prim facie evidence of the entry having been e, and of the 
contents thereof, and of the matter or thing having been done or 
left undone. 

97. (1) ng Ay emo notice, or other document authorised or 

ft, made, 


required to or given at the Patent-office or to the 
Comptroller, or to any other person under this Act, may be sent 
by @ prepaid letter ugh the post; and if so sent shall be 


deemed to have been left, made, or given respectively at the time 

when the letter containing the same would be delivered in the 

i course of post. ri} In providing such service or ae 

it should be sufficient to prove that the letter was properly 
addressed and put into the post. 

98. Whenever the last day fixed by this Act, or by any rule for 


the time being in force, for leaving any document or ing an 
fee at the Patent-office shall fall on Christmas y Gcod 1 Friday, 


or on & wey Be Sunday, or any day observed as a holiday at 
the Bank of England, or any day observed asa day of public fast 
or thanksgiving, herein referred to as excluded days, it shall be 
lawful to leave such document or to pay such fee en the day next 
pene | such excluded day, or days if two or more of them occur 
consecutively. 


* Parte ILI. and IV. refer to designs and trade-marks, 
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er the 


authority of this Act, then the guardian or committee (if any) of 
such incapab! m, or if there be none, any person appointed 
by any court or judge ing jurisdiction, in respect of the pro- 


in the making such dec 
such declaration or a declaration as nearly corresponding thereto 
as circumstances permit, and do such thing i 
behalf of such incapable person, and all acts done by such sub- 
stitute shall for the of this Act be as effi as if done 
by the person for whom he is substituted. 

100. Copies of all specifications, drawings, and amendments left 
at the Patent-office after the commencement of this Act, printed 
for and sealed with the seal of the Patent-office, shall be trans- 
mitted to the Edin! h Museum of Science and Art, and to the 
Enrolments-office of the Chancery Division in Ireland, and to the 


Rolls-office in the Isle of Man, within twenty-one days after the | be 


same shall respectively have been accepted or allowed at the 
Patent-office; and certified copies of or extracts from any such 
documents shall be given to any person requiring the same on 
— of the prescribed fee ; and any such copy or extract shall 

admitted in evidence in all courts in Scotland and Ireland and 
in the Isle of Man without further proof or production of the 


101. (1) The Board of Trade may from time to time make such 
general rules and do such things as they think expedient, subject 
to the provisions of this Act :—(a) For regulating th tice of 


said, shall be liable on summary conviction to a fine not exceeding 
twenty pounds, 
, Ireland, &c.—107. In any action for infringement of 
a patent in Scotland the provisions of this Act, with respect to 
ing in the aid of an assessor, shall apply, and the action shall 
be tried without a jury, unless the court shall otherwise direct 
but otherwise nothing shall affect the jurisdiction and forms 


ted | process of the courts in Scotland in such an action or in any action 
or 


respecting a patent hitherto competent to those 

courts. For the p of this section, ‘‘ Court of Appeal ” shall 
mean any court to which such action is appealed. 

108. In Scotland any offence under this Act declared to be 

punishable on summary conviction may be prosecuted in the sheriff 


court, 

109. (1) Proceedings in Scotland for revocation of a patent shall 
be in ae form of an action of reduction at the instance of the Lord 
Advocate, or at the instance of a party having interest with his 
concurrence, which concurrence may be given on just cause shown _ 
only. (2) Service of all writs and summonses in that action shall 
made according to the forms and practice existing at the com- 
mTi0, All partice shail, notwithstanding this Act 

\ parties notwit! ing an: in 
have in Ireland their remedies under or in respect of a patent as if 
the same had been granted to extend to Ireland only. : 

111. (1) The provisions of this Act conferring a special jurisdic- 
tion on the court as defined by this Act, shall not, except so far as 
the jurisdiction extends, affect the jurisdiction of any court in 
Scotland or Ireland in any proceedings relating to patents, or to 
designs, or to trade-marks; and with reference to any such 


e 
registration under this Act. (b) For classifying goods for the 
P of designs and trade-marks, (c) For making or requiring 

plicates of specifications, amendments, drawings, and other 
documents. (d) For securing and regulating the publishing and 
selling of copies, at such price and in such manner as the Board of 
Trade think fit, of specifications, drawings, amendments and other 
documents. (¢) For securing and regulating the making, printing, 
publishing and selling indexes to, and abridgments of, specifica- 
tions and other documents in the Patent-office ; and providing for 
the inspection of ind and abridgments and other documents, 
(f) For regulating (with the approval of the Treasury) the pre- 
sentation of copies of Patent-oftice publications to patentees and 
to public authorities, bodies, and institutions at home and abroad. 
(g) Generally for regulating the business of the Patent-office, and 
all things by this Act placed under the direction or control of the 
Comptroller or of the Board of Trade. (2) Any of the forms in 
the first Schedule of this Act may be altered or amended by rules 
made by the Board as aforesaid. (3) General rules may be made 
under this section at any time after the passing of this Act, but 
not so as to take effect before the commencement of this Act, and 
shall (subject as hereinafter mentioned) be of the same effect as if 
they were contained in this Act and shall be judicially noticed. 
(4) Any rules made in pursuance of this section shall be laid before 
both Houses of Parliament, if Parliament be in session at the time 
of making thereof, or, if not, then as soon as practicable after the 
beginning of the then next session of Parliament, and they shall 
also be advertised twice in the official journal to be issued by the 
Comptroller. (5) If either House of Parliament, within the next 
forty days after any rules have been so laid before such House, 
resolve that such rules or any of them ought to be annulled, the 
same shall after the date of such hes Foamy of no effect, without 
prejudice to the validity of anything done in the meantime under 
such rules or rule or to the making of any new rules or rule, 

102. The Comptroller shall, before the first day of June in 
every year, cause a re respecting the tion by or under him 
of this Act to be laid before both Houses of Parliament, and therein 
shall include for the year to which each report relates all general 
rules made in that year under or for the purposes of this Act, and 
an account of all fees, sslaries, and allowances, and other money 
received and paid under this Act. 


International and Colonial arrangements.—103. (1) If her | Parts 


Majesty is pleased to make any arrangement with the Government 
or Governments of any foreign State or States for mutual protec- 
tion of inventions, designs, and trade-marks, or any of them, then 
any person who has applied for protection for any invention, 
design, or trade-mark in any such State, shall be entitled to a 


‘patent for his invention or to registration of his design or trade- 


mark, as the case may be, under this Act, in priority to other 
applicants ; and such patent or registration 1 have the same 
date as the date of the protection obtained in such foreign State. 
Provided that his application is made, in the case of a patent 
within seven months, and in the case of a design or trade-mark 
within four months, from his applying for protection in the foreign 
State with which the arrangement ig in force. Provided that 
nothing in this section contained shall entitle the patentee or pro- 
prietor of the design or trade-mark to recover damages for infringe- 
ments happening prior to the date of the actual acceptance of his 
complete specification, or the actual registration of his design or 
trade-mark in this country, as the case may be. (2) The publica- 
tion in the United Kingdom, or the Isle of Man during the respec- 
tive periods aforesaid of any description of the invention, or the 
use therein during such periods of the invention, or the exhibition 
or use therein during such periods of the design, or the publication 
therein during such periods of a description or representation of 
the design, or the use therein during such periods of the trade- 
mark, shall not invalidate the patent which may be granted for the 
invention, or the registration of the design or trade-mark. (3) The 
application for the grant of a patent, or the registration of a 
design, or the registration of a trade-mark under this section, must 
be made in the same manner as an ordinary application under this 
Act: Provided that, in the case of trade-marks, any trade-mark, 
the registration of which has been duly applied for in the country 
of origin may be registered under this Act; (4) The provisions of 
this section shall apply only in the case of those foreign States 
with respect to which her Majesty shall from time to time by 
Order in Council declare them to be applicable, and so long only in 
the case of each State as the Order in Council shall continue in 
force with respect to that State, 

104, (1) Where it is made to appear to her Majesty that the 
Legislature of any British possession has made satisfactory pro- 
vision for the protection of inventions, designs, and trade-marks, 
Sw ney or registered in this country, it shall be lawful for her 

jesty from time to time, by Order in Council, to apply the pro- 
visions of the last preceding section, with such variations or addi- 
tions, if any, as to her Majesty in Council may seem fit, to such 
British — (2) An Order in Council under this Act shall, 
from a date to be mentioned for the purpose in the Order, take 
effect as if its provisions had been contained in this Act; but it 
shall be lawful for her Majesty in Council to revoke any Order in 
Council made under this Act. 

‘ences.—105, (1) Any person who represents that any article 
wold by him is a patented article, when no patent has been granted 
for the same, or describes any design or trade-mark a 
article sold by him as registered which is not so, liable for 
every offence on summary conviction to a fine not exceeding five 
pounds, (2) A person shall be deemed, for the purposes of this 
enactment, to represent that an article is patented or a design or a 
trade-mark is registered, if he sells the article with the word 
“patent,” “‘ patented,” “‘ regi ” or any word or words ex- 

‘or the article stam engraved, or impressed on, or otherwise 
applied to, the article. 

106. Any person who, without the authority of her Majesty, or 
any of the Royal Family, or of any Government Department, 
assumes or uses in connection with any trade, business, calling, or 
profession, the Royal arms, or arms so nearly resembling the same 
as to be calculated to deceive, in such a manner as to be calcula 


to lead other persons to believe that he is ing on his trade, 
business, calling, or professjon by or under such auth ‘ 


ority as afore- 


lied to any |} 


ings in Scotland, the term ‘‘ the Court” shall mean any Lord 
Ordinary of the Court of Session, and the term ‘‘ Court of Appeal” 
shall mean either Division of the said Court; and with reference to 
any such proceedings in Ireland, the terms ‘‘the Court ” and “‘the 
Court of Appeal” respectively mean the High Court of Justice in 
Ireland and her Majesty’s Court of Appeal in Ireland. (2) If any 
rectification of a register under this Act is required in pursuance of 
any proeeeding in a court in Scotland or Ireland, a copy of the 
er, decree, or other authority for the rectification, shall be 
mente. MK = the Comptroller, and he shall rectify the register 
accordingly, 

112. The Act shall extend to the Isle of Man, and (1) Noth 
in this Act shall affect the jurisdiction of the Courts in the Isle o 
Man, in proceedings for infringement, or in any action or proceed- 
ing respecting a patent, design, or e-mark competent to those 
courts. (2) The punishment for a misdemeanour under this Act in 
the Isle of Man shall be imprisonment for any term not exceeding 
two years, with or without hard labour, and with or without a fine 
not exceeding one hundred pounds, at the discretion of the court, 
(3) Any offence under this Act committed in the Isle of Man which 
would in England be punishable on summary conviction may be 
prosecuted, and any fine in respect thereof recovered at the instance 
of any m aggrieved, in the manner in which offences 
one on summary conviction may for the time being be 
prosecuted, 

Repeal ; transitional provisions; savings.—113. The enactments 
described in the Third Schedule to this Act are hereby repealed. 
But this repeal of enactments shall not (a) affect the past operation 
of any’of those enactments, or any patent or copyright or right to 
use a trade mark granted or acquired, or application pending, or 
appointment made, or compensation granted, or order or direction 
made or given, or right, privilege, obligation, or liability acquired, 
accrued, or incurred, or anything duly done or suffered under or 
by any of those enactments before or at the commencement of this 
Act; or (b) interfere with the institution or prosecution of any 
action or proceeding, civil or criminal, in respect thereof, and any 
wai or ht may be carried on as if this Act had not been 

3 or (c) take away or abridge any protection or benefit in 
relation to any such action or proceeding. 

114 (1) The registers of patents and of proprieters kept under 
any enactment repealed by this Act shall respectively be deemed 
of the same book as the register of patents kept under this 
Act. (2) The registers of designs and of trade-marks kept under 
any enactment repealed by this Act shall ra agate, be deemed 
parts of the same book as the register of designs and the register 
of trade-marks kept under this Act. 

115. All general rules made by the Lord Chancellor or by any 
other authority under any enactment repealed by this Act, and in 
force at the commencement of this Act, may at any time after the 
passing of this Act be repealed, altered, or amended by the Board 
of Trade, as if they had been made by the Board under this Act, 
but so that no such repeal, alteration, or amendment shall take 
effect before the commencement of this Act; and, subject as afore- 
said, such general rules shall, so far as they are consistent with and 
are not superseded by this Act, continue in force as if they 
been made by the Board of Trade under this Act. 

116. Nothing in this Act shall take away, abridge, or preju- 
dicially affect the prerogative of the Crown in relation to the 
eee of any letters patent, or to the withholding of a grant 

ereof. 

General definitions.—117. (1) In and for the purposes of this 
Act, unless the context otherwise requires—‘‘ Person” includes a 
body corporate ; ‘‘ The Court” means (subject to the provisions for 
Scotland, Ireland, and the Isle of Man) her Majesty’s High Court 
of Justice in England; ‘‘Law Officer” means her Majesty’s 
Attorney-General or Solicitor-General for England; ‘“‘The Trea- 
sury” means the Commissioners of her Majesty’s Treasury ; 
“Comptroller” means the Comptroller-General of Patents, 
Designs, and Trade Marks ; ‘‘ Prescribed” means prescribed by 
any of the schedules to this Act, or by general rules under or 
within the meaning of this Act ; ‘‘ British possession” means any 
territory or place situate within her Majesty’s dominions, and not 
being or forming part of the United Kingdom, or of the Channel 
Islands, or of the Isle of Man, and all territories and places under 
one legislature, as hereinafter defined, are deemed to be one 
British possession for the purposes of this Act; ‘‘ Legislature ” 
includes any person or persons who exercise legislative authority in 
the British possession ; and where there are local legislatures as well 
as a central legislature, means the central legislature only. In the 
application of this Act to Ireland, ‘‘ Summary conviction ” means @ 
conviction under the Summary Jurisdiction Acts, that is to say, 
with reference to the Dublin Metropolitan Police Districts the Acts 
regulating the duties of justices of the peace and of the police for 
such district, and elsewhere in Ireland the Petty Sessions (Ireland) 
Act, 1851, and any Act amending it. 


a SCHEDULES. 
Stam THE FIRST SCHEDULE.—FORMS OF APPLI- 
CATION, Ere. 
Form A.— Form OF APPLICATION FOR PATENT. 


I, John Smith, of 29, Perry-street, Birmingham, in the county 
of Warwick, engineer, do solemnly and sincerely declare that I am 
in jon of an invention for ‘‘Improvements in Sewi 
Machines :” that I am the true and first inventor thereof; an 
that the same is not in use by any other person or persons to the 
best of my knowledge and belief ; and I humbly pray that a patent 
may be granted to me for the said invention. 

And I make the above solemn declaration conscientiously believ- 
ing the same to be true, and by virtue of the provisions of the 
Statutory Declarations Act, 1835, 

JOHN SMITH. 


Declared at Birmingham, in the county of Warwick, this 


day of 
Before me, JaMEs ADAMS, 
Justice of the Peace. 
Nore.—Where the above declaration is made out of the United King- 


dom, the words ‘‘ and by virtue of the Statutory Declarations Act, 1835,” 
must be omitted ; and the declaration must be made before a British 
consular officer, or where it is not reasonably cable to make it before 
such officer, then before a public officer duly authorised in that behalf, 


y 
; of incapable persons, upon the petition of any person on 
half of such incapable person, or of any other person interes| 
} 
| 
& 
/ 
| 
i 
a 


14, 1883. 


Form B.—ForM or PROVISIONAL SPECIFICATION. 
Improvements in Sewing Machines. 
I, John Smith, of 29, Perry-street, Birmingham, in the county 
of ‘Warwick, engineer, do hereby declare the nature of my inven- 
tion for * Improvements in Machines,” to be as fo WS t— 


JouN SMITH. 
Dated this day of Mw. 
Nors.—No stamp is required on this document, 


Form C.—For oF ComMPLats SPROIFICATION. 
Stamp. Improvements in Sewing Machines. 


I, John Smith, of 29, Perry-street, Birmingham, in the county of 
Warwick, engineer, do hereby declare the nature of my invention 
for “‘ Improvements in Sewing Machines,” and in what manner the 
same is to be performed, to be particularly described and ascertained 
in and by the following statement i 


* * 
Having now A son 9 og described and ascertained the nature of | half 


fp Rew vention and in what manner the same is to be performed, 
declare thet 
2. 
8. 
JOHN SMITH. 
Dated this day of 18, 


Form D.—ForM oF PATENT. 


VICTORIA, by the grace of God, of the United Kingdom of 
Great Britain and Ireland, Queen, Defender of the Faith: To all 
to whom these presents shall come greeting: 

Whereas John Smith, of 29, Perry-street, Birmingham, in the 
county of Warwick, engineer, hath by his solemn declaration 
ene’ unto us that he is in possession of an invention for 
** Improvements in Sewing Machines,” that he is the true and first 
inventor thereof, and that the same is not in use by any other 
person to the best of his knowledge and belief ; 

And whereas the said inventor hath humbly ed that we 
would be graciously pleased to grant unto him—here' together 
with his executors, administrators, and assigns, or any of them, 
referred to as the said patentee—our Royal Letters Patent for the 
sole use and advantage of his said invention: 

And whereas the said inventor hath by and in his complete 
specification particularly described the nature of his invention: 

And whereas we being willing to en e all inventions which 
my be ~~ the public good, are graciously pleased to condescend to 

request : 

Know ye, therefore, that We, of our especial grace, certain know- 
ledge, and mere motion do by these presents, for us, our heirs and 
successors, give and grant unto the said patentee our especial 
license, full power, sole privilege, and authority, that the said 
patentee by himself, his agents, or licensees, and no others, may at 
all times hereafter during the term of years herein mentioned, 
make, use, exercise, and vend the said invention within our United 
Kingdom of Great Britain and Ireland, and Isle of Man, in such 
manner as to him or them may seem meet, and that the said 
patentee shall have and enjoy the whole profit and advantage from 
time to time accruing by reason of the said invention, during the 
term of fourteen years from the date hereunder written of these 
presents: And to the end that the said patentee may have and 
enjoy the sole use and exercise and the full benefit of the said inven- 
tion, We do by these presents for us our heirs and successors, 
strictly command all our subjects whatsoever within our United 
Kingdom of Great Britain and Ireland, and the Isle of Man, that 
they do not at any time Fie the continuance of the said term 
of fourteen years either directly or indirectly make use of or put 
in practice the said invention, or any part of the same, nor in any- 
wise imitate the same, nor make or cause to be made any addi- 
tion thereto or subtraction therefrom, whereby to pretend them- 
selves the inventors thereof, without the consent, license, or 
agreement of the said patentee in writing under his hand and seal, 
on pain of incurring such penalties as may be justly inflicted on 

_ such offenders for their contempt of this our royal command, and 
of being answerable to the patentee according to law for his 
damages thereby occasioned: Provided that these our letters 
patent are on this condition, that, if at any time during the said 
term it be made to appear to us, our heirs, or successors, or any 
six or more of our Privy Council, that this our grant is contrary 
to law, or prejudicial or inconvenient to our subjects in general, or 

+ the said invention is not a new invention as to the public 
use and exercise thereof within our United Kingdom of Great 
Britain and Ireland, and Isle of Man, or that the said patentee 
is not the first and true inventor thereof within this realm 
as aforesaid, these our letters patent shall forthwith determine, 
and be void to all intents and purposes, notwithstanding anything 
hereinbefore contained: Provided also, that if the said patentee 
shall not pay all fees by law required to be paid in respect 
of the grant of these letters patent, or in respect of any matter 
relating thereto at the time or times, and in manner for the time 
being by law provided; and also if the said patentee shall not 
supply or cause to be supplied, for our service all such articles 
of the said invention as may required by the officers or 
commissioners administering any department of our service in 
such manner, at such times, and at and upon such reasonable prices 
and terms as shall be settled in manner for the time being by law 
provided, then, and in any of the said cases, these our letters 
patent, and all privileges and advantages whatever hereby 
shall determine and become void notwithstanding anything herein- 
before contained: Provided also that nothing herein contained 
shall prevent the granting of licenses in such manner and for sueh 
considerations as they may by law be granted : And lastly, we do 
by these presents for us, our heirs onl caseuiabee, grant unto the 
said patentee that these our letters patent shall be construed in the 
most beneficial sense for the advantage of the said patentee. In 
=e whereof we have caused these our letters to be made patent 


this one th d eight h 1 and 
and to be sealed as of the one thousand eight 
hundred and 


(Seal of Patent-office), 


THE SECOND SCHEDULE. 
Fes on InsTRUMENTS FOR OBTAINING PaTENTS AND RENEWALS. 
(a.) Up to sealing. 
ad. £6. 4, 


On application for provisional protection .. .. a4 0 


or 

On filing complete specification with first application .. .. 4 
6.) Further before end of four years from date of patent. 

‘c.) Further before end of seven years, or in the case of patents 

eight years from date of patent, 
On certificate of renewal .. .. « 100 00 


oo Son of the fees of £50 and £100 the following annual 


Rof, +h the dataant th band 


” ” seventh ” ” 10 6 0 
” ” eighth ” ” 16 0 0 
” ” th ” ” 16 0 0 
” ” tenth ” ” 4 00 
” eleventh a 00 
” ” ” ” 20 
” thirteenth ” 20 
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LETTERS TO THE EDITOR. 
We do not hold ourselves ‘ the 
if 0 opinions of our 


THE STABILITY OF SHIPS. 


Daphne I meant to imply that the effect of the engines on the 
thwartshi ition of her centre of gravity had probably been 
conside and that the result of the investigation would be of 


general interest, The reason now given in your r, that “as a 
matter of fact the engines were nearly phot belanced,” has been 
omitted in all the reports I have read, and I have read a great 
many notices in the daily and professional papers, and one in the 
Shipping Gazette of 20th August which professes to be in extenso. 
Now as the great majority of merchant steamers have engines that 
are no means ev ced, but have their condensers 
considerably to the port side of the centre, and their pumps beyond 
that, with large valves and pipes acting with a leve: of nearly 
the beam of the ship, and the bed-plates and engine framing 
all much heavier on the same side, the fact that the Daphno’s 
engines were nearly balanced shows that they were of an exceptional 
type, and is of sufficient importance to deserve the same publicity 

September 

Sm,—The comment of Sir E. J. Reed on the letter and diagram 
illustrative of the stability of vessels under the condition of launch- 
ing is perfectly intelligible. My intention in submitting that 

to your consideration was with the view of introducing 
the subject to your more gen readers, and to those who may 
not be so thoroughly conversant with the subject. 

May I be permitted to supplement the views therein stated by 
the addition of the annexed diagram, by which it is shown that by a 
very slight deviation from the ordinary pro ions in a ship, a state 
of instability may be brought about. But the diagrams are not only 
illustrative of the stability under the condition of launching, but 
also as indicative of the stability of the vessel under any condition 
of draft or loading, and the relative value of any form of section 
and proportion of the vessel. 

By the construction of these diagrams it is possible to foresee the 
relative values of any two or more forms or sections as producing 
stability, and the value of breadth over depth and draft in the 
increase of this most important element. 

By comparison of the two diagrams it will at once be seen that 
whereas the former diagram will indicate a certain amount of 
stability under any condition of loading, the present diagram will 
show a decrease in stability that may endanger the safety of 
the vessel, on launching, and in the condition of lading and 
stability in a sea way; and I am of opinion that if the diagrams 


TOP OF! KEEL 


were drawn for the relative proportions and values of the vessels, 
before the commencement of de or construction of the vessel, 
both owners and builders would be induced to weigh the relative 
merits of the sections and proportions. For as much weight 
rare may be obtained by the one as the other, and even more 
by the broader vessel on the same draft; and the cost of con- 
struction could not be considerably in excess of the narrower and 
deeper vessel. 

At the same time, whilst the whole question of the stability of 
ships is undergoing consideration, would it not be as well to con- 
sider also the stability of the ship under the condition of any one 
or more of the holds becoming filled with water? For is it not 
possible that upon a vessel receiving injury, and any one or some 
of her holds becoming filled with water, the stability lost through 


ted | the destruction of the parts may reduce the stability and bring 


about a state of capsize? The arguments in your article on the 

former subject in your issue of August the 31st are well worthy of 

serious consideration, J, ANDREWS. 
Charlton, September 8th. 


THE DEFINITION OF FORCE. 


letter of ‘‘A Student” in last impression fur- 
nishes an instance of the results of the existing system of teaching 
science. Here we have a young man who quotes names glibly 
enough to gain him credit for erudition, who is not anxious to 
know what force is in itself, but who is very desirous of knowing 
what sense he is to attach to the word when he meets with it. One 
would have thought that for the mere word he would have cared 
little, for a correct knowledge of the thing a great deal. 

I have no quarrel with Newton’s definition of the sense in which 
the word force is to be used, namely, that it ic “‘anything which 
causesmotion.” That definition is wide enough for in +, butit may cause 
confusion in the minds of others, and it has La ge Ping a 
great deal of perplexity in the mind of ‘‘ A Student,” hen your 
correspondent has studied a little more, he will learn that very 
able men indeed hold that there is no cause of motion distinct 
from motion, that, in one sentence, motion is the cause of motion, 
But motion is a thing, at least the word is a noun, and Newton 
has said that force is anything that causes motion ; but motion 
¢auses motion, therefore force is motion. 

If “A Student” will reflect a little he will see that it is impos- 
sible to prove that motion is not a cause of motion, and all the 
experience of our lives goes to show that it is the cause of motion. 
Thus, then, it follows, according to Newton, that force and motion 
are synonymous terms, a conclusion which will perhaps tend to 
change ‘‘ Student’s” estimate of the value of the definition by 
Newton, Rankine, Moseley, &c., of the wordforce. Hewill also, per- 
haps, begin to see by this time that words ought not to be usedintext- 
books, to which words meanings conveying no ideas are attributed. 


His illustration drawn from electricity is not to the purpose, We 
do not know what electricity is, but we do know, or, at all events, 
we think we know, with great precision what is the cause of 
motion, Whether that is or is not force depends on the mean- 


ing put on the word force, 


If we accept Newton’s 


there is no difficulty, because foree means anything that causes 


motion. 

Will. “Student” favour me with his idea of + was passing 
through the minds of Newton, Moseley, Rankine, &e., when they 
penned their definitions of force? Does he suppose that they had 
motion in view as one at least of the oauses of motion? or was the 
word force associated in their minds with effort, sueh as ae 


or ? 
Armes, Ghent, September 11th, 


INDICATOR RIGS 
Srr,—In the issue of Taz of A’ e 24th, I 
noticed an abstract of a paper on the comparison indicator 
rigs, ending thus : Given a = b, then a? — B= ab = Bb, (a + b) 


but a little familiar with mathematics, or rather with common 
algebra, will 


in this case easily find out where the mischief is ; but 
there are other instances, where the course of an absurd result 
cannot be quite so easily detected; for some time ago I came 
across the following instance, which might be of interest for some 
of your readers :— 


BF prolongation of OD, OF If ding 
as ion 4 =a e nals 
AD and BO, aud the line are drawn, we BO= + 
g H + HB, or for convenience OB =c +d +f, 


The triangles A H B and C H D give us: 


BF" 


Leiston, December 4th, Eayest 


sending EXPLOITS, 

—After an amusing paragraph among your railwa; 
items in the current number of THe which 
say ‘‘that — jumping is used up, but that the baby-saving 
business is in f ape com give an account of the rescue of a 
Yankee juvenile by a motive fireman, I was please’ to see by 
enclosed paragraph from the News the bridge- 
jumping exploit is not yet extinct after all, havin merely been 
transferred from the New World to the ad country of 
Columbus :— 

“The Las Circunstancias of the town ol’ Reusi, Catalonia, re- 
ports an admirable instanoe of presence of mind. The insurgents 
of Santo Domingo della Catzado set on fire the railway bridge at 
Haro. While it was in full blaze a train came dashing to it, 
the driver and stoker only discovering the danger in front of them 
at the last moment. An instant’s thought showed them that it 
was too late to attempt to stop the train. Ifthe brakes had been 
used the train would have come to a standstill in the middle of the 
burning bridge. So they decided to put on full steam and dash 
through the flames, as the safer course, This was accordingly 
done, and the train arrived ath s the further side of the river. 
A few minutes later the burning bridge fell in, and if the speed of 
the train had been slackened, the whole would have been precipi- 
tated into the depths below.’ i 

You will see that the engineer and firemen both are credited 
with ‘admirable presence of mind” on this occasion, instead of 
the rs wag! taking all the glory to himself. Lone Bow. 

Reading, September 10th. 

[The “‘ few minutes” spoil the whole thing. The bridge ought 
to have fallen the moment the last. e was safe. It is most 
vexatious that a good story should be spoilt by sucha neglect of small 
details. There are really no trifles in stories of this kind.—En. E.] 


FOREIGN COMPETITION. 

S1r,—I have read with considerable interest your editorial 
remarks on this subject, and with respect to the suggestion, “‘ the 
best possible way to deal with foreign competition is to make the 
working man understand what it is, and this can only be done b 
taking him abroad,” I would propose that the Amalgama 
Society of Engineers, as well as that of the Foremen Engineers, 
should at once send one or two good men drafted from various 
shops to the Amsterdam Exhibition. They would then, as you 

ly state, see that there are as good workmen in the world as 
any that ro can turn out, There are exhibits there of some 
of England’s latest industries produced at such a figure as to debar 
us from competition on the score of cost. ONCE A WORKMAN. 

London, September 10th. 


PoLLutTion OF StREAMS.—An interesting case has just been tried 
in the Supreme Court, U.S.A., involving the right of the city of 
Rochester, N.Y., to discharge sewage into a natural watercourse 
flowing through the suburbs and the surrounding country. The 
city is divided by the Genesee River, flowing north into Lake 
Ontario, the land on the east side sloping to the north and east, 
The river is the outfall for all the main outlets on the west side, 
and part of those on the east side. There still remain four large 
outlets draining an extensive territory on the east side that have 
their outfall into the natural watercourses above mentioned. 
Numerous suits have been brought against the city at different 
times, by farmers, ee whose lands these streams flow, for the 
overflow and consequent damage to crops, and the city has generally 
been beaten, but never before for the pollution of the streams by 
sewage. The streams bad been utilised principally for watering 
live stock. The plaintiff claimed that the city had turned into the 
stream running through his farm a large quantity of sewage, which 
befouled and polluted said stream, thereby desreasing the rental 
value of his land. He claimed to recover the difference between the 
rental value of his farm, before and since the sewage was thus turned 
upon it, before the year 1879. Judge Rumsey, in his charge to the 
jury, said that the land of the plaintiff, lying as it does below and 
subject to the drainage of land lying in the city, is bound to receive 
the natural drainage of the land which would customarily and 
naturally flow into it. He is bound to receive the natural ry = 24 
of the land above him; but he cannot be compelled to ) 
any more drainage than flows by reason of the natural shape of the 
land, nor can the people above him turn anything into the stream 
which would not naturally flow there if left to its ordinary course. 
They cannot increase the area drained, the nt of the drain- 
age, or send down into the stream any waters or things that would 
not naturally flow there. If the jury found for the plaintiff, he 
was entitled to recover the difference between the rental value of 
the farm before the sewer was opened, and the rental value as it 
was after the sewer was opened. The city claimed that the rental 
value was actually in , as there was a great amount of stuff 
carried into the stream, and there was not enough water to carry it 
off. But through the turning of the water fr.m the city water- 
works and other water into the stream, it was washed out and the 
stream benefitted. The city had used the stream for an outlet from 
1875 to 1878 inclusive. ‘The jury returned a verdict for the plain- 


then ! tiff for 600 dols,—The Sanitary Engineer, 


| 
Srr,—In answer to Sir E. J. Reed’s letter in your last number, I 5 
beg to say that in my former letter to you on the launching of the 
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COMBINED STEAM ENGINE AND FIRE PUMP. 
MESSRS. SHAND, MASON, AND CO., ENGINEERS, LONDON. 
(For description see page 211.) 


| | 
| | { | \ 
at 
° AO i N 
WY ax li] | 
\\ 
LA 


_Szpr. 14, 18838. 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borvzau, Rue de la Banque. 
BERLIN.—Asner and 5, Unter den Linden. 
VIENNA.—Messrs. Gzrotp and Co. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and we find it to 


answers received us may be l 
No notice will be taken of communications 


with these instructions. 
*,.* We cannot undertake to 


supply what you want. 
Can We are requested to state that Messrs. Smith and Coventry can supply 
with the machine you want. 


pa. hed excused, perhaps, if we refrain from expressiny an opinion on the 


vject. 
Supscriper.—We never heard of Bergen’s rotating squeezer. There is 
certainly nothing of the kind in use in the North of England; nor do we 
to be found in England other than the ordinary 


G. G. (Ware).— You do not say whether the floor is ceiled or not. If isyou 
can deaden noise by ly filling up the svace between the ceiling and 
flooring boards with sawdust; if not, the flooring should of 
layers of boards down diagonally, and with a layer of felt between 
them. Unceil deal 


me to 
does it resemble a drum-head, and 


R. J. C.—A 6in. steam pipe is the smallest that ought to be used for a 24in. 

_ ¢ylinder with a good piston speed. There is no fixed rule that can be laid 
Soon for Ghee @ ort However, they ought not to have an area less 
than one-sixteenth that of the piston. If they are smaller, back pressure 
will be setup. We cannot understand why you wish to let the size of your 
steam pipe that of your cylinder. The cost of a few lengths of steam 
piping of the proper size ought not to stand in your way. 


SAWDUST PRESSERS. 
(To the Bditor of The Engineer.) 
Srr,—Will any reader kindly tell me who are makers at ey for 
pressing sawdust and —— into fire-lighters? P. B. 
London, September 12 


WIJREWORKING MAUHINES. 
(To the Bditor of The Engineer.) 
Sm,—Can any of your readers give the name of some manufacturers of 
wire-working and wire-weaving machinery? Enquiner. 
Birmingham, September 10th. 


NOISY GEARING. 
(To the Bditor of The Engineer.) 
dent “Tubal ” but 


S1r,—Thanks ‘to correspon his 
. I may inform him that the wheels are 


scarcely answers my qu 


the | lies in t 
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THE MARINE DEPARTMENT OF THE BOARD OF TRADE, 
Tue Times of Wednesday contained an article on “The 
Mercantile Marine and the Board of Trade,” which says 
much that ought to be said, while leaving a good deal 
unsaid that is equally worthy of utterance. Although the 
article is ay ag there is no difficulty in identifying 
the writer with a well-known and eminent authority on 
naval architecture. We do not intend to reproduce here 
what he has written concerning the relations which exist 
between shipowners and the of Trade, but rather 
to extend and supplement his criticisms. He takes a 
well-known circular by Mr. Chamberlain as a text, and 
shows that not only is the marine department of the Board 
of Trade incompetent for the duties which it professes to 
apa 0 but that it is quite aware of the fact, and begs to 
relieved of further responsibility. Our contemporary 
confines his remarks almost exclusively to the consideration 
of the action taken by the Board in stopping ships 
which are suspected to be unseaworthy; a shows 
that. the officials of the Board really do not know 

what makes a ship unseaworthy, and are therefore hel 
less. Concerning the question of load line he is simply 
rang, & in his criticism ; and the sting of his criticism 
e fact that it is all based on admissions made by 
the Board. Thus, for example, we find in Mr. Chamber- 
lain’s circular the following :—“When a ship is 
a; or when an owner is apprehensive that his ship 
wi stopped, he not unnaturally applies to the Board of 
Trade to give him a load-line, or otherwise specify what it 
is that the Board of Trade require. This the of 
Trade have hitherto refused to do, because it is not their 
business to fix a load-line, or otherwise instruct shipowners 
as to their business, but only to interfere when the law is 
broken.” A more absurd statement than this will not 
easily be found, If the Board of Trade cannot define what 
it wants, it cannot be surprised if its wishes are not com- 
plied with. Of course, whenever the Board of Trade 
asserts that a ship is too deep in the water, it virtually 
fixes a load-line, in one sense; because it is to be presumed 
that if the ship were not quite so deep she would be suffered 
to go on her way. But putting this on one side, it is 
rtig just the province of a Government Board to say 
that such-and-such a ship must have such-and-such a free- 
board, and not less, The excuse put forward by the Board 
is that they cannot do this, because they have no rules 
which will apply to all sorts of ships. Of course they have 


d well hung, and that th not : 
expe ed for wheels of thelr size, weight, tnd velocity, Our oflese are | not, No rules of the kind could be prepared or used. 
What I want my & is, if boo grey Lar the helo conssuhat, Would What is uired are not rules, but competent officials who 


a stout weoden case put over the wheels have any effect, or is any other 
remedy available? In case of alterations to at any future time, 
I should replace ion by one with wooden cogs. ALPHA, 
Birmingham, ber 11th. 


STEAM HAMMER TUPS. 
(To the Bditor of The Engineer.) 
S1r,—I have a 60cwt. steam hammer with the cy 
25in. diameter and 5ft. stroke; the piston-rod is 6jin. diameter, 


piston-rods to break always, ediately where the dovetail begins, about 
every eight or nine mon oe on examining the broken I find 
ay 


rigidly 
itself to the iron when not placed in the centre line 


80 as to allow the hammer tup to havea pe tw ay ar am ne to accom- 
irregul the ir put under the 
hammer ~. Looking over some old Enoingers, I find that the late Sir 


thread 

togive them some elasticity, which ed them from breaking from 
vibration when struck by shot. “ply th 
piston-rod of a steam hammer when giving its blows? I am about 
eee eS ae iron one that is broken, but 

lore boring it out for the piston-rod end I should feel very glad if some 
of your numerous ers would oblige me with their ex; 
advice, and what they think of the different systems. G. P. 

Stalybridge, September 5th. 
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can decide in each 
ight; but such men would demand, and have a right to, 
ries at least twice as large as those now paid “ the 
Board. We have not the least intention of disparaging 
the Board of Trade inspectors, They are, as a rule, honest, 
worthy men, but they are not the right men for their work, 
The want of good men has done more than anything 
else to bring the Board into disrepute. We cannot agree 
with the writer in the 7imes who can see no wrong thin 
in the action of the heads of departments, and al 
the blame directly on system, and indirectly on subordi- 
nates, When the heads of a department waste their 
energies in forcing crotchets on the shipowners of the king- 
dom, they cannot be held blameless, In the case of load 
lines it may be said that too little has been done; in the 
case of marine engineering and shipbuilding a great deal too 
much, Thus, not many years have elapsed since an order 
was issued by the Board, insisting on the use of gun-metal 
closet fittings, although cast iron been used from the 
beginning, and not a: single instance of the dangerous 
failure of cast iron pipes could be found. The author of 
this wise order raised a storm among the shipowners and 
builders which was not readily allayed, and ended in the 


© | defeat of the Board. 


The rules for the strength of marine boilers are laughed 
at by the engineers who are compelled to follow them. It 
is a fortunate circumstance that locomotive superintendents 
are not in the hands of the Board, or the whole railway 
traffic of the kingdom would be stopped. There is not 
now at work a locomotive carrying 130lb. to 150Ib. 
pressure, which, were the rules for marine boilers applied 
to them, could be passed to carry more than 60lb. The 
Board, too, continually steps in and stops improvement, 
under our observation bev 0 day in which 
a hig passenger steamer could not be constructed 
on certain lines, because the Board of Trade would not 
pass boilers which were oval, or more properly flat-sided 
vertically, Cross stays were introduced, according to the 
rules laid down by the Board for the staying of the flat 
ends of a boiler; but the Board was inexorable, apparently 
believing that there must be some broad difference Taaween 
the flat side and the flat end - a vessel intended to sustain 
interior pressure, Again, there is not a marine engine 
builder in the kingdom who has not had the soul a 
within him by troublesome stipulations about superheaters, 
the opening up of engines, the examination of crank 
shafts, and such like; and with all this ill-directed zeal 
defects in design are overlooked, and machinery is passed 
which ought not to be permitted to go to sea. 

Mr, Chamberlain in his circular says:—“There is no 
rule, no scientific principle, which can be invoked to deter- 
mine whether any given ship is or is not unseaworthy. 
Nor is practical experience unanimous, The best experts 
differ, not only as to principles, but as to each particular 

uently, when the Board of Trade have to 


stop more when they have to prowprute—they 


what is and what is not | Carry 
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are in the utmost difficulty. Their own. advisers may not 
agree the assessors or the Wreck . Commissioners.” 
It is, we think, a very fortunate circumstance that the 
Board of Trade has not more rules to fall back upon. Its 
officers have never yet manifested any special aptitude for 
the framing of rules, and what they have done in 


example, Sir Digby Murray’s “ approximate tables of Free- 
 measseasiy by a Government de 


ey can be departed from was their 
chief recommendation. Again, what do our readers think of 
the rules for granting passenger certificates to steamers ply- 
ing in inland waters? For every square yard of deck space 
they may carry one passenger—that is all. A Thames 
steamer may have a bottom no thicker than brown paper ; 
she may be without a water-tight bulkhead; her frames 
may be few and far between; her whole structure so 
slight that a touch by a barge will send her to the bottom, 
but provided she has 600 superficial yards of deck space, 
and her boilers and safety valves—especially the safety 
valves—comply with certain conditions all laid down by 
rule, she may carry 600 passengers. What may happen, 
the fate of the Princess Alice tells us. Again, a seagoing 
steamer, if she carries more than twelve passengers an 
has engines over 100-horse power nominal, must have an 
engineer with a chief’s certificate from the Board of Trade. 
If she carries eleven ngers only, she need not have a 
chief engineer on d; nor is one ne if her 
engines are under 100-horse power. In the Merchant 
Shipping Act, 1862, the term nominal horse-power is used 
to settle what grades of engineers shall be carried, but no 
rule for calculating it is laid down, A Merchant Shippin 
Act was proposed in 1871, and in that a rule was laid 
down for calculating nominal horse-power, but it took into 
account only the diameters of cylinders and piston speeds 
without regard to pressure. We are unable to say 
at this moment on what principle the officers of the Board 
act in settling the power of an engine.’ The owner, so far 
as we can see, may call it anything; and we know of many 
instances where engines of 120 and 130 nominal horse- 
power, according to the maker’s rule, are put by the owners 
on Lloyd’s register as 99-horse power, in order that they 
may avoid the expense of carrying a chief engineer. 

tt is stated that Mr. Chamberlain intends next session 
to remodel the marine departme™t of the Board of Trade. 
Nothing less could be expected; but the remodelling 
will be entirely useless unless it is carried out on 
satisfactory principles, The great want in the department 
is intelligence ; its great defect is red tape; its greatest 
draw small salaries. Nothing will do much good that 
falls short of the introduction of new blood. The marine 
department as it stands is a fossil, interesting but useless, 
if not in the way. An efficient Bureau of Shipping might 
become not only an extremely useful but even a popular 
institution, capable of doing a vast amount of good to the 
sailor and the shipowner alike. It might inaugurate and 
out a great many now much wanted. 
It might guide and assist the yj Prep the naval archi- 
tect, and the marine engineer. Lloyd’s supplies an example 
of some of the work that such a body might accomplish. 
We are glad that Mr. Chamberlain contemplates a change, 
but we have reason to fear that his change will not be in 
the right direction. Nothing can make the department 
what it ought to be but competent men ; and these cannot 
be had for salaries based on the existing scale. The idea 
that any kindj of ‘rules or any species of system will com- 
pensate for brain power of the a ‘ype is a vain thing, 
and any action taken on such an idea will only end in dis- 
appointment and loss. 


THE DEPRECIATION OF FACTORIES, 
We give on another pags the first of a series of articles 


on the depreciation of factories, the elucidation of which _ 


may be interesting to some of our readers. The tinancial 
management of a factory—always of importance to the 
proprietors—demands at the present time of large under- 
takings and joint-stock companies an attention in regard to 
certain details beyond that which might serve the purpose 
of private firms. A few partners sharing in the manage- 
ment of their business may, at their discretion, adopt any 
system of account-keeping they please, and may be con- 
tent with incomplete and even erroneous methods so long 
as their affairs appear to prosper. But there is always the 
danger that with an apparent profit at the end of the year 
the operations which have gained it may not be closely 
enough examined ; and, in the absence of an exact analysis, 
it sometimes happens that a branch of manufacture is 
carried on at a loss, ognised because hidden under the 
general gains of the factory. The main items of expendi- 
ture in the engineering trades are materials and labour ; 
and while these vary in their proportion to each other, accord- 
ing to the precise nature of the business conducted, they vary 
as much or more in regard to that third main item of cost, 
which, under different names, is made up of rent, manage- 
ment, and general expenses, One fertile source of error in 
the accounts is the too ready generalisation with which the 
annual total of these expenses is divided over the output 
of the year, for if, as often happens, each transaction is 

an —_ percentage, it is obvious that certain 
branches of the trade may bear more or less than the 
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had been spent daring a past year. In regard to direct 
money expenditure this may be so; but the deterioration 
of the factory itself, and the wear and tear of the machinery 
by which the revenue has been earned, do not admit of 
easy calculation,and the danger arising from a wrong system 
is great, because many years may elapse before an error is 
discovered. There is too often a disposition to regard as 
profit the surplus of receipts cver expenditure without 
sufficiently allowing for deterioration, which in the engi- 
neering trades is of so varied a character as to admit of 
no fixed rules for measuring and recording it. If too 
little be set aside for the renovation of buildings and the 
purchase of new machinery, the so-called profits of a year 
may be entirely fictitious; while if too liberal a provision 
be made out of gross earnings the present owners may be 
mulcted of their income for the advan of future pro- 
prietors. The physical deterioration of the machinery has 
not alone to be considered. New inventions may render 
machinery obsolete; patent rights and monopolies may 
expire and throw open a trade to those who will have the 
advantage of starting with later and improved processes ; 
and manufacturers may find that what they have been 


‘dividing as profit may really have been their own capital 


which is irrecoverable. 

All manufacturers recognise the deterioration of their 
plant, but the very great diversity in the method and 
extent of meeting the loss and of providing for renewals 
shows that some must be working under a wrong system. 
Of course the error may be in either direction, There 
may be a lavish writing off for wear and tear, far in excess 
of the real loss,and while this may, in the case of a private 
firm, be an excusable and, indeed, a prudent course, it is 
none the less erroneous, and in the case of a joint-stock 
company may be unjust to present shareholders, who, if 
unacquainted with the system under which their property 
is depreciated, may be led to sell their shares at less than 
their real value to those who have a fuller and wy a4 
private knowledge of the real circumstances. We shall 
glad if the articles on this subject to which we draw atten- 
tion may elicit some discussion as to the practice in dif- 
ferent branches of the engineering trades, which may be 
serviceable to our readers. 


COMPOUND LOCOMOTIVES, 

Iw our impressions for August 3rd and 10th we published 
complete drawings of Mr. Webb’s compound locomotive, 
and a full description of the engine and a statement of its 
performance written by Mr. Webb himself. In our impres- 
sion for August 31st will be found an account of what has 
been done in the same direction inGermany. Our readers 
are, as a result, in possession of all the most recent avail- 
If there is not more to 
be had, that is not our fault, but the result of circumstances 
over which no one has much control. He would, we think, 
be a rash man who without hesitation condemned the 
system as thoroughly bad, or praised it as completely good. 
No one possesses as yet the data necessary to enable 
a final conclusion to be formed as the result of 
experimental evidence; and so far we must suspend 
our judgment until events develope themselves, But 
there are certain aspects of the questions involved 
which not only admit of being discussed, but which really 
demand discussion at this moment. Thus, for example, 
Mr. Webb has now, or soon will have a dozen of his enginés 
at work, and on the results obtained with these a great deal 
may depend. In such a case as this the inventor is by the 
nature of things practically debarred from giving evidence. 
No disrespect will be meant, but nothing which Mr. 
Webb could say regarding his engines will be accepted 
as conclusive unless he can support his statements with 
well authenticated facts, and such facts must also be perti- 
nent—a point very gees | overlooked by inventors. 
Thus, for example, Mr. Webb may state that his com- 
pound engines are burning but 26°6 lb., as compared 
with 34°6 lb. with non-compound engines on the London 
and North-Western Railway. Now, we have here an 
example of what may be termed the non-pertinent state- 
ment. In other words, such a fact has by itself little 
to do with the question at issue, which is, is the compound 
locomotive more economical than the non-compound? 
The railway world at large does not care a great deal if 
one engine on the London and North-Western Railway is 
more economical than another engine on the same railway 
system ; but it does want to know very much if the com- 
pound type of locomotive is more economical than any other 
type. To put this more clearly, we may say that while 
we accept Mr. Webb’s statement that the compound 
engine is burning but 266 lb. of coal per train mile, or 
about three-fourths of the coal needed by other Crewe 
engines, we can add that there are non-compound 
locomotives on other lines, working under almost the 
same conditions of load, speed, and gradients, which are 
getting on pny well with about the same quan- 
tity of coal that the oompound engine is burning. 
Here, then, if we compare the compound engine with one 
type of non-compound, we find that it is very much 
more economical; if with another, we find that it possesses 
no advantage at all. But this is not all No comparison 
of the kind can be complete which omits a statement of 
the quality of the coal burned. If Mr. Webb is using 
cheap coal, and his non-compound rival dear coal, then the 
comparison may, after all, be very much in favour of Mr, 
Webb. There is yet another point for consideration: 
How does Mr. Webb arrive at his results? Does he trust 
his drivers, or has he an independent inspector riding con- 
stantly on each of the new engines, and reporting on its 
performance? It is obvious that the men driving these 
engines have the greatest possible temptation to make 
them do well, and there are more ways than one, as every 
locomctive superintendent knows, of making an engine give 
a high duty. Of course we do not assert that due care has 
not been taken to get accurate results; but neither Mr. 
Webb nor any one else in his position can ex those to 
whom his invention appeals to be satisfied with anything 
short of a clear and definite statement of the precautions 
taken to obtain unimpeachable vy votes Mr. Webb himself 
would be satisfied with nothing less as regards the inven- 


tion of any other railway engineer; and we have no doubt 
but that in due time he will supply all that is wanted ; but 
up to the present this kind of information is lacking, and 
judgment must therefore be suspended. 
he whole system may be dealt with on a theoretical 

basis. Why, we may ask, should a compound be more 
economical than a non-compoundengine? It is notnecessary, 
fortunately, to enter into any discussion here of the merits 
of the compound system in preventing cylinder condensa- 
tion and such like. The whole theory lies in a nutshell. 
An ordinary locomotive exhausts steam at a comparatively 
high pressure when it is hard worked. Thus an engine 
with 18in. cylinders, 24in. stroke, will deliver at each end 
of each stroke about 3°67 cubic feet of steam into the 
chimney, and this steam will have a total pressure, accord- 
ing to the speed of the engine and the point of cut-off, of 
from, say, 100 1b, on the square inch down. It isnot likely 
that it will fall much below 251b. above the atmosphere 
when the train is fairly heavy, unless on a falling gradient. 
We have here, then, absolutely wasted nearly 3°75 cubic 
feet of steam per stroke. If the cylinder were augmented 
in len then it is clear that the steam might be per- 
mitted to follow the piston further, and so falling to a lower 
pressure give out a great deal of power. In other words, 
compounding a locomotive means nothing more than aug- 
menting the cylinder capacity. It may be said that it is 
not quite a fair statement of the case, because in some 
instances the cylinder capacity has remained unaltered. 
This is only an apparent exception, as a smaller weight of 
steam is used at each ‘revolution of the driving wheels in 
such a compound engine as that of Henschel with two 
cylinders only.’ Thus it is clear that the cylinder capacity 
is virtually augmented ; in other cases it is actually 
increased. But precisely the same effect may be produced 
up to a certain point by simply putting in larger cylinders. 
Thus, let us suppose that an engine with a given boiler 
power has cylinders 16in. diameter and 24in. stroke, If, 
now, these are removed, and a pair of 18in. cylinders put 
in, the effect will be that of compounding. The engine 
can be worked much more expansively than it was before. 
The experiment has been actually tried, and with such 
unsatisfactory results that the cylinders have usually been 
lined up again; but the reason was usually that the load 
was increased at the same time that the cylinders were 
enlarged, and the engine performed worse than ever, 
because the boiler could not keep steam for the extra 
load behind it. If such experiments had had fair 
play, there would perhaps have been a saving of fuel. If 
not, then the prospects of the compound system are bad. 

It must never be forgotten that the conditions under 
which a locomotive operates are of paramount importance 
in thisconnection. Asarule, nger locomotives of the 
best type are so designed and loaded that very little work 
indeed is left in the steam as it escapes up the chimney. 
A glance at the diagrams taken from such engines will 
show that at high speeds expansion cannot be pushed 
further with advantage. The case is different with 
goods engines. We constantly find them hauling trains 
at slow speeds fand working nearly in full gear. The 
power wasted up the chimney is then very great indeed. To 
such engines at such times more cylinder capacity would 
be invaluable. But for reasons very well understood, it is 
highly desirable that the increased capacity should be 
supplied rather by augmenting the number of cylinders 
than by increasing their diameter. Much is to be hoped, 
we think, from compounding goods engines. With them 
there are chances of saving fuel which have no existence 
in the case of the passenger engine. We may call atten- 
tion here to the noteworthy fact, that while passenger 
engines exert daily a greater horse-power than goods 
engines, they burn much less coal per train mile, and the 
reason is that the passenger engine is seldom or never 
run in full gear, while the goods engine does the 
greater part of its work with steam admitted for at least 
50 or 60 per cent. of the stroke. By augmenting cylinder 
capacity this would be avoided. The use of bigger cylin- 
ders than those now in use would do no good, because they 
also would be worked in full gear. The great advantage 
of the compound system is that the driver may do what he 
pleases, he cannot help work his steam expansively; and 
in this, much more than in the principle of compounding, 
will be found, we believe, the secret of all the economy 
that can be realised by compounding a passenger locomo- 
tive engine at all events, 


A SEISMIC FORECAST, 


Somesopy—whether lady or gentleman we know not, 
we presume the latter—writes to a daily contemporary 
to say that having for some time past been engaged in 
tracing the causes of seismic disturbances, he was enabled 
to anticipate “serious ebullitions of natural forces” within 
a day or two of the date of the recent earthquakes in 
Ischia and Java. Of course, we may take the gentleman’s 
word for it; but he also affords us some test with regard 
to his qualifications by predicting that “earthquakes and 
volcanic eruptions, probably of a heavier and more serious 
character than any that have been experienced during the 
present year, will happen on and within a few days of the 
22nd inst.” Unfortunately, the learned gentleman is 
unable to say in what parts of the world these disturb- 
ances will present themselves, Accordingly, the inhabitants 
of all those regions where earthquakes and volcanoes are 
indigenous must hold themselves in a state of suspense. 
But this is not a satisfactory state of things. The earth- 
quake oracle should be more precise. The prediction is 
almost like “a hurricane somewhere.” In these matter-of- 
fact days people require something definite. Our fore- 
fathers were content when “Francis Moore, Physician,” 
predicted “Thunderstorms in places,” and “Rain on or 
about the 5th, 12th, 23rd, and 30th.” We have got 
beyond this infancy of knowledge, and now we learn in 
the morning that before the day is out the wind will be 
north in Scotland, west in the Midland counties, with a 
brisk little gale in the Channel, and showers in the North 
of Ireland. This is business, But “earthquakes some- 
where” is ipriteting, because at once exciting 
We should be told of “tremors in Greece,” “ undulations 


from the north-west in Syria,” and“ violent agitation about 
the base of Cotopaxi.” If the seer could add “ minute 
vibrations in Middlesex,” the interest attaching to the sub- 
ject would be considerably enhanced, ially with 
regard, to the equilibrium of Cleopatra’s Needle. But 
London has its own peculiar seismic phenomena. 
i at the present state of the streets we 
should say that never was there such a general up- 
heaval of the surface since the settlement of the British 
strata. Wood, asphalte, Purbeck, Portland, and en, 
ike 


» Hood 
way.” 
At the present hour there seems to be neither this side 
nor the other. Chided by the press for uprooting 
certain thoroughfares when London was “in season, 
the authorities seem determined to hold high revel “out 
of season.” There is a fiction that “London is out of 
town.” Consequently, an army of men with pickaxes and 
crowbars have torn up almost every inch of pavement, and 
apparently act upon the principle that “the public is 
nobody.” Let the hapless citizen take his stand on “the 
finest site in Europe,” and look down Parliament-street. 
The scene is chaos, ee the midst a huge cauldron 
emitting grimy clouds reeking with pitchy odours. The 
street is “up,” and where is there the street that is not? 
The peripatetic is made to feel that he is a nuisance—an 
intruder. The man with the wheelbarrow frowns upon 
him. The gentleman with the shovel evidently meditates 
mischief, If the wanderer turns aside in search of quieter 
scenes, it is in vain, The most secluded nook is under 
repair. It is the era of barricades, Omnibuses pursue 
unknown routes, and are to be found where nobody thinks 
of looking for them. The desperate state of things may 
be inferred from the fact that an unfortunate cabman, 
having preserved an unblemished for thirty 
years, became a to such a pitch of ay gE by 
the difficulty of finding his way from the top of the Hay- 
market to the Waterloo Station, that he swore at his fare, 
and was fined by the magistrate. If everybody who is 
exasperated at the incomprehensible blockade which 
London now suffers were dealt with after the same 
fashion, the sum total of the penalties would perhaps be 
considerable. Earthquakes, no doubt, are very dreadful 
things. But these artificial disturbances of the earth’s 
surface in the midst of the metropolis are excessively 
inconvenient, 

It is to be hoped that amid all the varieties of road- 
paving in which the authorities are indulging, a dis- 
covery will be made of something so permanent in its 
character that this kind of visitation will not be continually 
repeating itself. There is a striking analogy between the 
true seismic convulsion and this wrecking of the 
thoroughfares, There is sure to be now and then an 
upheaval of the surface, but the difficulty is to know 
where the outbreak will occur. That is just the dilemma 
of the prophet in our contemporary. Cosmical studies 
are no help in this matter. The only plan is to 
go and consult the vestries, and then it may be possible 
to forecast the event. But there are many vestries, and it 
is not always easy to penetrate their counsels. Perhaps 
on the whole it is somewhat easier to study the cosmical 
than the parochial. But it is a fact to be considered and 
inquired into that the roads and footways of London seem 
to wear out faster than ever they did. No doubt the 
traflic is greater, and there are more occasions for digging 
holes and trenches now than formerly. The latter is a 
disturbing cause of great potency; but it may be doubted 
whether the science of road making is as yet properly 
understood in relation to the requirements of the metro- 
polis, At the rate at which things are going on, we seem 
to be threatened with a miniature earthquake, and 
already the comparison is not utterly remote, so far as the 
arrest of locomotion is concerned. 


EVOLUTION, 


One of the curious waves of change which scientific thought 
frequently exhibits appears just now to be impending concerning 
the theory of evolution. The President of the American Asso- 
ciation for the Advancement of Science, Principal J. W. Dawson, 
took as a text for a recent address, “Some Unsolved Problems in 
Geology,” and without disputing the Darwinian theory, he 
warned his hearers that it might be well to suspend their 
judgment in certain matters. One difficulty, for example, 
the speaker pointed out, lies in the remarkable fixity 
of the leading types of living beings in geological time. 
“Tf instead of framing, like Haeckel, fanciful phylogenies, 
we take the trouble, with Barrande and Gaudry, to trace the forms 
of life through the period of their existence, each along its own 
line, we shall be greatly struck with this, and especially with 
the continuous existence of many low types of life through 
vicissitudes of physical conditions of the most stupendous cha- 
racter, and over a lapse of time scarcely conceivable. What is 
still more remarkable is, that this holds in groups which, 
within certain limits, are ay ne the most variable of all. 
In forms somewhat higher and less variable, this is 
equally noteworthy. The pattern of the veination of the win 
of cockroaches, and the structure and form of land snails, gally 
worms, and decapod crustaceans, were all settled in the Car- 
boniferous age in a way that still remains. So were the foliage 
and the fructification of club-mosses and ferns. If at any time 
members of these groups branched off, so as to lay the founda- 
tions of new species, this must have been a very rare and excep- 
tional occurrence, and one demanding even some suspension of 
the ordinary laws of nature.” Dr. Dawson does not stand alone. 
Professor Williamson, of Manchester, in an address delivered in 
February last before the Royal Institution of Great Britain, 
after showing that the conifers, ferns, and lycopods of the palsozoic 
have no known ancestry, uses the significant words, “The time 
has not yet arrived for the appointment of a botanical king-at- 
arms and constructor of pedigrees.” Dr. Dawson’s entire address 
is written in an extremely thoughtful style. It has been pub- 
lished in full in Nature, and will be found well worth perusal. 


AN ELECTRICAL PATENT CASE, 
. THE original patent for the Gramme dynamo electrical machine 
will expire in a few months, and the fact that one of the best 
machines ever produced can then be made by will no doubt 


have an important bearing, not only on the future of electric 


- 
| 
| 
| 
| 


Szpr. 14, 1883, 


lighting, but on the value of other patents, The owners of the 
Gramme patents are, however, determined to make all the money 
they can out of the invention, and they have recently brought 
an action in the United States to establish their rights. The 
case has at last been brought to final ment before the United 
States Circuit Court, at Newport, R.I. If the patent is sus- 
tained, it is supposed that many of the dynamos now running 
will be found to be an infringement—in which case the Gramme 
owners will make a rich haul. One of the most serious points 
urged against the plaintiffs is that the machine was patented 
in Austria prior to the grant of the American patent, which 
Austrian patent has expired. Under the American law the 
American patent ceases with the expiration of the previously- 
— foreign patent for the same invention, and if this patent 

been clearly proven, the decision must necessarily be adverse 
to the validity of the Gramme invention. It is expected that 
nag weeks will elapse before the judgment of the Court will 
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We have shown in our first notice of Dr. Stallo’s book 
that the atomic theory as held by chemists is in direct con- 
tradiction to the atomic theory as held by physicists—we 
use the word physicist for lack of a better, to express what 

been called “the man of pure science,” namely, one 
who deals with nature and nature’s laws on the broadest 
principles—on the question of weight. In his fourth 
chapter our author goes on to deal with the proposition 
that the elementary units of mass are absolutely hard and 
inelastic; and in consonance with the general plan of his 
book he first quotes authorities to show that such a view 
is held or has been held—“ Elasticity involves motion of 
parts, and cannot therefore be an attribute of truly simple 
atoms.” “The concept ‘elastic atom,’ says Professor 
Wittwer, is a contradiction in terms, because elasticity 
presupposes , the distances between which can be 
increased and diminished.” Sir Isaac Newton in his 
“ Opticks” says, “It seems probable to me that God in the 
beginning formed matter in solid, massy, hard, impenetrable, 
movable particles, of such sizes and figures, and with such 
other properties and in such proportion to space as most 
conduced to the end for which He formed them; and that 
these primitive particles being solids are incomparably 
harder than any porous body compounded of them, even 
so very hard as not to wear or break in pieces, no ordinary 
power being able to divide what God himself made one in 
the first creation.” Dr. Stallo has not found it n 
to quote many authorities. Indeed the doctrine that the 
ultimate atom is quite hard, rigid, and inelastic, is invari- 
ably taught so long as the student is dealing with the con- 
stitution of matter. But Dr. Stallo goes on to show that 
the moment we come to deal with the kinetic theory of 
gases a totally different doctrine is of necessity taught, if 
not directly then by implication. Mr. Stallo says :— 

most conspicuous amon; 
been devised since the general adoption of the modern 
theories of heat, light, electricity, and magnetism, and the 
establishment of the doctrine of the conservation of energy, 
in order to afford consistent ground for the mechanical inter- 
pretation of physical phenomena, is that known as the kinetic 
theory of gases. In the light of this theory a gaseous body 
is a swarm of innumerable solid particles incessantly moving 
about with different velocities in rectilinear paths of all conceiv- 
able directions, the velocities and directions being changed b 
mutual ters at intervals, which are short in comparison with 
ordinary standards of duration, but indefinitely long as compared 
with the duration of the encounters. It is readily seen that these 
motions would soon come to an end if the -particles were wholly 
inelastic, or imperfectly elastic. For in that case there would be 
loss of motion at eve ter. The d perpetuity of the 
motion of the particles, therefore, leads to the necessity of assert- 
ing their perfect elasticity. And this necessity results, not merely 
from the peculiar exigencies of the kinetic theory of gases, but also 
from the principle of the conservation of energy in its general 
application to the ultimate constituents of sensible masses, if these 
constituents are supposed to be in motion. In the case of the 
collision of ordinary inelastic or partially elastic bodies there is a 
loss of motion which is accounted for by the conversion of the 
motion thus lost into an agitation of the minute parts composing 
the colliding bodies. But in atoms or molecules destitute of parts 
no such conversion is possible, and hence we are constrained to 
assume that the ultimate molecules of a@ gaseous body are abso- 
lutely elastic. The necessity of attributing perfect elasticity to 
the elementary molecules or atoms in view of the kinetic theory of 
gases has been expressly recognised by all its founders. ‘ Gases,’ 
says Kroenig,* ‘ consist of atoms which behave like solid, perfectly 
elastic spheres moving with definite velocities in void space.’ This 
statement is adopted by Clausius + and emphasised by Maxwell, 
the first part of whose essay, ‘Illustration of the Dynamical 
Theory of Gases,’ is a treatise ‘on the motions and collisions of 
perfectly elastic spheres,’ } And the highest scientific authorities 
are equally explicit in declaring that the hypothesis of the atomic 
or molec constitution of matter is in conflict with the doctrine 
of the conservation of energy, unless the atoms or molecules are 
assumed to be perfectly elastic. ‘We are forbidden,’ says Sir 
William Thompson, § ‘‘ by the modern theory of the conservation 
of energy to assume inelasticity or anything short of perfect elas- 
ticity of the ultimate molecules, whether of ultra-mundane or 
mundane matter.” 

We have here a glaring contradiction, and that such a 
contradiction exists has been fully recognised, and vigorous 
efforts have been made to escape from the horns of the 
dilemma—among others, by Helmholtz and Sir William 
Thomson. Dr. Stallo, as we think easily, disproves the 
recondite theories advanced, according to which vortex 
rings in a perfect fluid may be said to supersede the 
atom. It is, of course, not too much to assert that this 
theory is a mathematical abstraction which will not bear 
even keen mathematical discussion. Indeed, so great an 
authority as Clerk-Maxwell has pointed out that vortex 
rings moving in a continuous fluid would lack the essential 
attribute of matter, inertia. Sir William Thomson does 
not stand alone; Poinsot, Secchi, and others have dealt 
with the problem, and left it where they found it. Let 
us see exactl lies, 

Professor Tyndall was one of the first to put in a popular 
form the theory that the pressure of eet. dusts the 
violent impact of the gas atoms on the sides of the contain- 
ing vessel. Let us suppose that we have a membrane like 


vol. xcix., p $16, + Ib., vol. c., 
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a drumhead stretched loosely on'a hoop. If, now, a shower 

of parched peas were permitted to fall on the membrane, 

held horizontally to receive it, then it requires {no great 
mental effort to perceive that the membrane would become 

uite tight. There'would be no accumulation of peasion 
the nearly flat surface; but their almost continuous impact 
would have all the effect of pressure. Joule, long before 

Tyndall lectured on the subject, had recourse to this theory 

to explain certain thermal phenomena resulting from the 

compression and expansion of gases, We shall not err if 
we say that if we reject the atomic collision ag 6 of 
gases, we have no theory at all concerning them which 
will hold water. But, on the other hand, this theory and 
the proposition that the ultimate atoms of matter are hard 

wrong if the other be right, e ists may sing, like 

Captain Macheath— . 

** How happy could I be with either, 
Were ’tother dear charmer away. 

But unfortunately both the theories ap to be indis- 
msable to that kind of universe which modern science 
as built up and teaches the nature of laboriously to the 

rising generation. To sum up what has already been said 

in other words, Dr. Stallo shows, and that in a way which 
is entirely unanswerable, that what is commonly taught 
concerning the ultimate forms of matter is enti y incon- 
sistent, hermore, the scientific world has carefull 

stopped every loophole by which it might have poioniee 

The pure physicist can in no possible way dispense with 

an ultimate atom, absolutely hard and inelastic, and.in- 

variably of the same weight; his universe is built up of 
such atoms, and of no others, To the chemist the atom is 
equally necessary ; chemical science would be chaos with- 
out it. Butthe chemist’s atom is quite different from that 
of the physicist. Indeed, instead of one kind of atom, he 
needs no fewer than sixty-three, or one species for each 
element ; and these atoms, instead of all being of the same 
weight as the physicist maintains, are all of different 
weights, varying from that of the hydrogen atom, which 
is taken as unity or 1, to that of Thorinum, which is 
231°5. To the chemist again it is a matter of perfect 
indifference whether the atom is or is not elastic, but 
he demands that instead of being inert it shall have 
certain affinities, desires, wishes, so to speak, which 
result in the production of definite substances from 
definite mixtures. Whenever substances, either ele- 
mentary or compound, unite together chemically, they 
always do so in fixed proportions, and these propor- 
tions are regarded as representing the atomic weights 
of the substances; and to proceed still further, these 
natural tendencies of the chemical atom are so strong, 
that when the equilibrium of unstable mixtures is overset, 
as by heating gunpowder, the most violent mechanical 
effects are produced, and this by atoms which, according to 
the physicist, are absolutely inert. Again, the man who 
makes dynamics his study finds that neither the atom of 
the chemist nor that of the phys will answer his pur- 

He cares nothing about hardness, inertness, or 
weight. Let his atom be elastic and he asks no more. 

Thus, then, there are not less than three distinct kinds of 

atoms demanded by the modern teachers of science ; and it 

is admitted on all sides that the conditions under which the 
atom of any one of the three can exist must be fatal to the 
existence of the other two, There is no exaggeration in 
this picture—that it is absolutely, astoundingly true, the 
student who reads Dr. Stallo’s book cannot help admitting. 

We have said enough, we think, to show very clearly what 

our author has to say on one of the foundations of modern 

physical science, viz., the atom. We may now proceed to 
consider other of his propositions, 

In his sixth chapter Dr. Stallo deals with the conserva- 
tion of energy. “ According,” he writes, “ to the mechanical 
theory, motion, like mass, is indestructible and unchan 
able. It cannot vanish and reappear. Any change in its 
rate results from its distribution among a ter or less 
number of units of mass; and motion and mass being 
mutually inconvertible, nothing but motion can be the 
cause of motion. There is, therefore, no potential 
energy; all energy is really kinetic.” Now whether 
this ag gm true or false we need not dis- 
cuss for the moment. That it is held very generally 
is certain. There are exceptions, but they prove the rule. 
It will be admitted, and that universally, that if motion is 
the sole cause of motion, there can be no such thing as poten- 
tial energy. But as a matter of fact,even at this moment, the 
two doctrines are taught side by side ; and while the student 
is assured on the one hand that motion is the sole and onl 
cause of motion, he is told on the other that Catterataa 
is motion—has been stored up in coal millions of years 
ago by the sun; and that a clock-weight when wound up 
possesses potential energy which makes the clock go. Some 
years ago the inconsistency struck one able man as er | 
too glaring, and for “ potential energy” we had substitute 
“energy of position.” But underlying the whole structure of 
modern science we have the theory of the storing up of 
energy in motionless bodies. In our opinion this has 

ted, in a very great d , from mistaken notions or 
conceptions of the nature of energy. Thus, for example, 
if it were admitted that motion is the only form of energy, 
then it is clear that a motionless body could not store it 

up. But the word energy, like force, is used in the v: t 

petite way at every turn. ‘“ Modern science,” says Pro- 

essor Stallo— 

“ Asserts that all, or nearl: in the universe, 
are mutual of potential en that 
energy is incessantly stored as virtual power and restored as actual 
motion. When the bob of an ordinary vs yereoeM descends from 
its highest to its lowest point, its potential energy diminishes in 

roportion to the increase of its actual motion; when it ——— 
ts en of motion disap at the satie rate up to its arrival 
at its highest point opposite the first, where it is for an instant 
motionless, all its energy yor bey to its position, And this con- 
version and re-conversion of the two forms of energy are typical 
alike of the su oscillations of the ultimate atoms or mole- 


cules and of the orbital swing of the large bodies composing a 
planétary system. A planet moving in an excentric orbit gains 
energy of motion as it approaches the sun and loses it again in the 
same proportion as it recedes from it. The same mutual transfor- 
ination is éxhibited in another wide domain of physical phenomena 
action due to chemical affinity. A lump of coal lies buried 
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the earth for a million years; during all this time there is no 
appreciable change in its position as referred to surrounding objects, 
or in the relative positions of its it is without external or 
internal motion, except that which it shares with the planet of 
which it is a part; now we bring it to the surface into the atmo- 
sphete containing oxygen and in contact with a flame. Its latent 
power at once becomes sensible—it burns, giving rise to vigorous 
action which manifests itself as light and heat. The tendency of 
modern science is to trace all physical change to a few primary 
forms of potential energy, chiet among which are gravity and 
chemical affinity. In the opinion of modern physicists the only 
plausible theory thus far advanced of the origin of stellar and 
planetary systems is that known as the nebular hypothesis; and 
whether we adopt its familiar Kant-Laplacean form or one of its 
more recent modifications, in either case ali the molar, if not the 
molecular, forces of the universe are ultimately derived from the 
attraction due to the mere position of the original particles 7 
posed to be uniformly diffused in space. And all changes in the 
comparatively minute anic or inorganic forms are referred, 
proximately at least, in physiology as well as in physics, to the 
affinities of the chemical elements. In truth, modern science 
teaches that diversity and change in the phenomena of nature are 
possible only on condition that energy of motion is capable of being 
stored as energy of position. The relatively permanent concre- 
tion of material forms, chemical action end reaction, tallisa- 
tion, the evolution of vegetal and animal organisms, ot dowd 
upon the ‘locking-up’ of kinetic action in the form of latent 
energy. To make this clear, and to show that the effort to abolish 
the distinction between kinetic and potential en is without 
avail, it will be useful briefly to review the history of the doctrine 
of the conservation of energy.” 

We must refer our readers for the review referred 
to to Dr. Stallo’s book. They will find it worth perusing. 
The demands on our space prevent us from reproducing it. 
It displays an enormous amount of reading and research 
on the part of the author, who quotes all his authorities at 
considerable length. It is, we think, clear that if the 
potential energy theory be true, then the theory that 
motion is, like mass, constant, must be false. “If,” say 
Stewart and Tait, speaking of Le Sage’s theory of gravita- 
tion, “ this, or anything of a similar nature, be at all a 
representation of the mechanism of gravitation, a fatal 
blow is dealt to the notion of the tranquil form of power 
we have called Byers we energy, not that there will cease 
to be a profound difference in kind between it and ordi- 
nary kinetic energy, but that both will be henceforth 
regarded as kinetic.” It is right to point out that long 
since the preceding passage was written at least one able 
authority has re-aaserted in the strongest language that 
motion is the sole cause of motion, and so far as human 
experience goes, motion is never set up in’a body at rest 
save by the contact of some other body in motion. Thus, 
when we blow a feather off our table, air in motion comes 
in contact with the feather and puts it in motion. The 
motion of a rower’s arms is required to propel a boat, and 
soon. The exceptions that will be adduced are extremely 
limited; they are all summed up under the head of at- 
traction, Thus it is said that the earth attracts a falling 
body, and that we have in this way motion produced without 
the contact of any moving body; we have also the attrac- 
tions, so-called, of magnetism and electricity. But to the 
whole doctrine of attraction there are fatal objections, the 
first being that it is entixely opposed to the theory that 
matter is inert. So fully has this been recognised, that in 
order to get rid of the difficulty matter has been dispensed 
with altogether, and replaced by aggregations of centres 
of force. The second objection is that the theory of 
attraction is flatly opposed to the doctrine of the conserva- 
tion of energy, according to which motion cannot be 
created any more than matter can. But it is obvious that 
if a body at rest has motion communicated to it by another 
body also at rest, then motion has been created instead of 
being derived. In other words, it has been produced with- 
out any expenditure of energy, which is absurd. This is, 
however, in some measure a digression, although what we 
have just said is strictly cognate to the matters discussed 
by Dr. Stallo. 


COMBINED STEAM ENGINE AND FIRE PUMP. 


Messrs. SHAND, Mason, AnD Co., Upper Ground-street, Black- 
friars, in taking an order from Messrs, Holden and Son, manu- 
facturers, Rheims, France, for a combined steam engine, to be 
used as a fire pump and for driving dynamo machines for electric 
lighting purposes, availed themselves of the opportunity of 
designing and constructing an entirely new form of engine 
specially adapted for this purpose. We this week give two illus- 
trations of this engine, one being a side elevation showing the 
general arrangement, and the other an elevation showing the 
automatic cut-off gear. The engine is of the return connecting- 
rod description, with two piston-rods attached to the crosshead, 
the latter being fitted with adjustable sli an blocks with large 
bearing surfaces. The connecting-rod is fo ted to the centre of 
this crosshead, and a screwed projection is formed for the pur- 
pose of connecting the outer end of the pump piston-rod by 
means of a nut, when the engine is to be used asa fire pump. 
It will be seen from the oo that the bed-plate is of great 
strength, while the steam cylinder is overhung at one end and 
the fire pump at the other. 

The general arrangement of the valve gear is of novel design, 
the cut-off is automatic, and directly under the control of a 
governor of the Hartnell type, with several improvements. The 
main valve is of the ordinary description, driven by an excentric, 
with the cut-off valve working on the back and at right angles to 
its line of motion. The cut-off valve has several narrow ports 
through it corresponding with similar ports on the back of the 
main valve, the stroke being short and the frictional resistance 
correspondingly decreased. The cut-off valve rod is connected 
at the upper end by links to one end of a rocking lever, tu the 
other end of which is coupled the rod of cut-off excentric, this 
latter having a pin f on it with a bearing in the governor 
drum ; the excentric vibrates on this pin to the position for earl 
and late cut-off. This has a lever keyed on its outer end, 
as shown, and to this lever is attached a rod from an excen- 
tric forged on a pin, on which is keyed one of the arms of the 
governor, this arm being connected by a link on which is the 
governor . This t gives the governor complete 
control over the cut-off excentric, whilst the latter has no power 
to affect the position of the governor arms. With the engine 
running at 250 revolutions 
speed was under twelve revolutions, although in the experiment 
the cut-off was varied in its full range from one twenty-fifth to 
five-eighths of the stroke. Self-acting lubricators are fitted to 
all working parts, the surfaces at the same time being made extra 
large with the revolving parts balanced. We need hardly add 
finish of the engine is all that can be desired, 
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THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Sreap' with erally firm prices, characterised the iron 

Birmingham, and yesterday in 

Wolverhampton, 

Hoop quotations varied greatly, from £8 to £9 10s. 
we hoops were based on £6 10s, easy ; steel, £8 10s. per 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 


South i and Forge 
Wages’ Board will next week be occupied in obtaining at mass 
meetings the views of the ironworkers as toa fresh wages’ agreement 
to supplant that now existing, which is under notice to expire at 
the end of the present month, At present they are uncertain 
whether to retain the sliding scale system or not, but intimate that 
if they do so they would like sev: alterations, the chief of which 
is that the selling price upon which wages are 

quarterly shall be drawn not as now ‘con the sales of 
—s bars of twelve firms, but as in the North of England, 


to 
The new line of the Halesowen and Northfield Railway Com: 


was ovened for traffic on Monday. It is about seven miles long, 


and there are two stations, one being at Rubery and the other at |" 


Hunnington. The Midland and Great Western 
work the line, but the Halesowen Company, who launched the 
scheme, will participate in the receipts. ‘The line affords increased 
facilities for export of minerals and metal wares to the North. 
The periodical visitation of the operatives engaged in the nail 
and chain trades of Staffordshire and Worcestershire to the hop- 


picking gardens of Kent is now taking place, and large numbers 


ilway Companies 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 
Manchester.—A want of confidence in the future a to be 


trict at a 


brands of district iron are in the market at py mar 3 Lancashire 
pig iron makers who have still fairly large deliveries to work off 
contracts in hand are firm at their full list rates of 45s, to 
6d., less 24 per cent. for forge and foundry qualities, delivered 
equal to Manchester; but at these — ey are doing only a 
very small business. In district iron t of 
about 44s. 10d, to 45s. 10d., less 24 per cent. for good forge and 
foundry qualities of Lincolnshire, delivered into this district. 
‘ In es there is still only the most limited business being 
one ; nominally prices are tered, but if the market were to 
A mos is little doubt i 


be fairly tested ‘¢ would sh tendency 
the favour of buyers, 
Finished iron makers are fairly busy with deliveries 


specifications, and, if anything, there is a pressure of present busi- 
ness which causes some makers to be indifferent about booking 
prompt orders, This, in fact, has in one case been carried to the 
extent of putting an advance of 2s. 6d. ton upon the quoted 
list rates for bars, It cannot, higtunen, te. said that any advance 
in prices is obtainable. Makers, where they have to get orders, 
are not able to do more than maintain late rates, and for delivery 
into the Manchester district the average selling prices are about 
£6 2s. 6d. to £6 5s. for bars, £6 12s. 6d. for h and £8 5s, to 
£8 7s. 6d. per ton for sheets, with no great tion on the part 
of buyers to purchase forward at these figures. 
Ironfounders report business to be very dull. In heavy builders’ 
work, apart from a few special orders distributed here and there, 
extremely little is being done, and to secure business exceedi 
low prices are quoted, cast iron columns and pillars being obtain- 
able at about £6 to £6 5s, ton delivered into the Manchester 
ae ee ene ing taken at even lower prices than 
ese. 


Pipe castings, which come into this district from 
land, are exceedingly low in Bright they can be bought 
for shipment 


and in the os branch, in which activity so far has been 
very well maintained, I hear that there is no great weight of new 
work co forward. 


cent., which was conceded about twelve months back, will now be 
taken. Notices to this effect in some cases expire this week, and 
it remains to be seen what action the men will take, 

The members of the Association of Municipal and Sani! 
Engineers, who have and held one of their district 


immediate neigh! or several years , on Saturda 
a visit to Bury, where they the eh public pom A 
the above town, the tramways and the new gasworks 


10s, retorts, to w: 


ted they have been for some time past, No. 1 Bessemer selling 


ly | than 39s. 6d. per ton. Buyers offer 38s. 6d. 
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which have not yet been thoroughly completed. With reference 
to the tramways “——— was read by Mr. R. Vawser, the hon, 
district secretary e Association, who said that the steam 
tramway system was very similar in practice to the railway system, 


and that when the depét in the Wylde was completed it would be | will 


opportuni inspec’ e mechanical arrangements whi: ve 
been sans: brad for dispensing with hand labour for charging an 
a the retorts, and a novel piece of mechanism which has 
been adopted in the shape of a coal: breaker anid elevator. This 
consists of a a ment of rollers provided with strong 
spikes or teeth to break up the coal, which after acme Bed rollers 
falls into a pit, and is lifted by an endless’ band of buckets to feed 
travelli 0) ona are wit! e ‘or the 
: h it is transferred a continued: mechanical 
arrangement, Papers were also revd by Mr. J. Cartwright, the 
borough eer, and Mr. Councillor Tuke, of Bury, with reference 
to the public sanitary works of the town, in which Mr. Tuke 
advocated the ash-pit and water-closet system, and pointed out 
that if excreta could be removed during the da; of at night 
as at nt, it would be a saving of per annum to the 
borough of Bury alone. 


stood that he will take no in the approaching meeting of the 
Iron and Steel Institute. - 


down a few weeks since, owing to 


damped certain 
demands made by the workmen, and it was then decided to com- 


d | mence the alterations, and stop till they were finished. 


‘ NOTES FROM SCOTLAND, 
(From our own Correspondent.) 


Tur in been 


— iron market has again 

this week,, t ol Bos also a further decline in the values of 
warrants, which have touched the lowest point since May, 1881. 
The quotations:of warrants have been gradually declin for 
months, and holders are naturally much discouraged at con- 


tinual losses. It is mainly — to the resolution of some holders 
to sell either a portion or the whole of their iron that prices have 
further declined this week, The current shipments are Tray the 
past week, having ‘been 12,844‘as compared with 10,629 in the 
corresponding week of. 1882.. But the orders at present being 
received are not up to the’ mark, and it is fearéd that in coming 


The advance in the price of coal at the commencement of the | weeks the shipments will become unsa' . Stocks in 
month has tended somewhat to check the demand, and so far-as | Connal’s Glasgow stores show an increase of about 450 tons on the 
the advance in pit prices is concerned, it has not been fully | week. i 
maintained. There is, however, generally a steady trade es | ‘Business was done in the warrant market on morning at 
in all classes of round coal, and pits are kept running about 46s. > 64d., and 46s, 5d. cash, and 46s. 74d., 84d., and 
time. Engine fuel continues bad to sell, and slack is rather a . | 468, 74d. one month ; the afternoon quotations g 46s. bd. to 
Quoted prices at the pit mouth remain about as under :—Best coal, | 46s. 3d. cash, and 46s. 7d. to 46s. Bid. one month, On Mo’ 
10s.; seconds, 8s.; common, 6s, to 6s. 6d.; burgy, 4s, 6d. to 5s.; | morning transactions took place at 3d. to 468, 24d. cash, 


best slack, 3s. 6d. to 4s.; and common, 2s. 9d. to 3s. 3d. per ton. 

Shipping keeps fairly active, but the advance in prices is only 
being maintained . a limited extent, 

Barrow.—I can hear of no change in the aspect of the hematite 
pig iron trade. The quiet tone previously noticed in connection 

th this trade is still maintained in all departments. The 
demand both on home and a accounts shows no indication of 
a further improvement. The orders at present coming to hand are 
not sufficient to lessen the heavy stocks which are now held at the 
works, I hear confidently that in consequence of this the output 
of the furnaces will have to be reduced. Quotations are lower than 


at 49s. 6d. 


No. 2 at 48s, 6d., and No. 3 at 47s. 6d. per ton net at works. No. 3| and 45s 


— iron is quoted at from 46s. 6d. to 47s. per ton. The steel 
e is fairl: eeorbee’, be the orders coming'to hand are not con- 
siderable. ‘Prices re’ at from £4 10s. to £5 for the usual hea’ 
sections of rails, Iron ore I hear is in very quiet,demand, and s' 
sells at from 9s. to 11s. = ton at mines. Stocks still remain very 
e, and it is impossible to lower the prices to increase the sales, 
as the cost of wor will: not allow of:this being done. Ship- 
builders have very little work on hand. Orders are coming in but 
slowly, and the prospect for the coming winter is anything but 
pleasing. Coal and coke steady. ‘Shipping very quiet, as the season 
is coming to a close. 


THE SHEFFIELD DISTRICT. | 
(From our own Correspondent.). 

Mrnzns’ demonstrations are beginning to attract a goud deal of 
attention, and excite some uneasiness. The most important of 
these meetings has as yet been held in the Derbyshire district, but 
as everything in Derbyshire coalfields reacts on Yorkshire, and the 
meetings have been addressed by the representatives of the South 
Yorkshire Association, it is pretty clear that Sheffield, Barnsley, 
and Rotherham will soon be called upon to agitate in conjunction 
with Derbyshire. At Ilkeston, on Saturday, a resolution was 
passed condemning the action of those employers and managers of 
collieries in Derbyshire who compelled their men to use the safety 
lamp without remuneration ; the resolution farther ted out the 
necessity for the miners of Derbyshire to join the Miners’ Society, 
“‘in order to remedy that and kindred e 
that advantage should be taken of the improving state of the coal 
trade to increase wages. Mr. B. Pickard, of the South Yorkshire 
Miners’ Association, was more explicit. In jrapperting the resolu- 
tion he announced authoritatively that although they got 10 
cent, last autumn, they intended to try for 20 per cent. this year. 
Pickard is also found arrayed on the side of those who oppose the 
safety lamp. He epitomises the objections to it. thus: ‘' It in- 
creased the liability to ordinary accidents, 
difficult to win the coal through the poor light it gave, 
whilst it led ers to be lax in the ventila- 


more 
ered | tion of the mines.” One miner went the length..of sa: 


that if he never went down a pit again he would not go 
down one where the safety lamp was used. Resolutions were also 
passed in favour of the Employers’ Liability Act, 1880, and of the 
efforts to amend the Mines tion Act, and also pledgi Sew 
meeting to regulate the output, so as to ensure the supply 
more in proportion to the demand. Another demonstration. too 
place at Chesterfield on Monday, when Mr. C. Bradlaugh, M.P., 
was the chief speaker. 

Messrs. Robert Sorby and Sons, the well-known manufacturers 
of steel, edge-tools, saws, sheep-shears, &c., are sending a remark- 
. comprehensive selection of their 


bition, — oe on the 4th of December. 


Cutlers’ f 


Mr. George ley, the new Master-Cutler, was presented by 
his workpeople with his portrait last Saturday evening, at the 
usual treat by the Master-Cutler to his employés after the 


THE NORTH OF ENGLAND, 
(From owr own Correspondent.) 
But little business was done at the Cleveland iron. market held 
at Middlesbrough on Tuesday last, and prices were somewhat more 
favourable to buyers than on the previous Tuesday. The demand 
for No. 3, g.m.b., for early delivery is still greater than the supply 5 
but prices do not improve notwithstanding. The small lots of this 
grade which are in merchants’ hands are being offered at pF sar ton; 
+ the few makers who have any to dispose of, will not at. less 
; r ton for No. 3 for 
November and December delivery; but in the present unsettled 
state of the market sellers are reluctant toundertake orders for 
forward delivery. Holders of warrants,are more eager to sell than 
were, and 39s. per ton. : 
e stock of Cleveland pig iron in Messrs, Connal’s 


Scot- Middles- 
readily | brough stores on Monday last was 71,381 tons, being a reduction of 


110 week, ‘ he 

pi exports for September have so been excellen' 
onday night the quantity 

only 23,001 tons 

882, the figures were 

the manufactured iron ‘trade there are no signs 


prompt delivery and at the old rates. 
ising, and ers are not 
disposed to an even’ ‘or lates are 
offered at £6 5s. Re ton, ship at e128, 62. common 
bars at £5 17s. free on trucks at ers’ works, cash 10th, 
Puddled are £3 12s. 


less 2h per cent, discount, 
£3 17s, . per ton net, free on trucks at makers’ works. 


The shipbuilding trade is very brisk on the and the Wear 
at present, all the firms being fully employed. some on 
unless the strike is speedil; 
will have to be put on short time. . J 

Mr. Isaac Bell’s health has been, and still is, a source of 

wever, accoun ve v 
hoped bo to now fairly ofthe send to recovery. + is under- 


vils,” and recommended | 


Mr. | against 


and made it more | tion 


uctions to the Calcutta | masters 


lots were 


46s. to 46s, 44d. and 46s. 6d. one month, there being business 
at 46s. 3d. cash in the afternoon. On Tuesday the market was 
very quiet at 46s, 4d. to 46s. 24d., and as low as 46s. 14d. cash. 
Wednesday business was done at 46s. 14d. to 46s, cash, 
day—Thursday—business took place up to 46s, 
47s. 7d. one month. 

It has been more difficult than usual to 
iron, the prices of which are as follow : 
gow m, No. 1, 568. 3d.; No. 3, 52s, 3d.; Coltness, 59s. and 

2s, 6d.; Langloan, 59. and 52s, 6d.; Summerclee, 57s. and 

50s. 9d.;SChapelhall, 57s. and 54s.; Calder, 57s. 6d. and 50s.; 

Carnbroe, 55s, and 49s..; Olyde, 50s. and 48s.; Monkland, 47s. 9d. 

Quarter, 47s, 3d. and 45s, 3d.; Govan, 

3 Carron, a rangemou special 

54s. Gd.) and 47s.; Bo 47s. 6d.; 


Kinneil, at 
arid 47s, 6d.; Eglinton, 48s. 3d. 


Glengarnock, at Ardrossan, 55s, 
and 45s, 3d.; Dalmellington, 48s, 6d. and 47s. 

The malleable iron department of the trade is ‘still busy, 
with orders of considerable. im ce pressing for 
Prices are ‘not materially changed. The prospect is not regarded 
as quite so cheering as it was a short time ago, this being due to a 
scarcity of. fresh orders in the shipbuilding trade. 

In the several districts of Lanarkshire the coal trade is active, 
the. ship demand being brisk, and there being rather more 
iry for coals for domestic consumption. The f.o,b. prices are 
for main coal 7s, 3d. to 7s. 9d.; ell, 8¢. to 88. 6d.; ell, 
{s, 3d. to 8s. 9d.; splint, 8s. to 8s. 6d.; and steam, 8s. fd. to 9s, 6d. 
ait the pits the prices are less by the mount paid for transit, In 
the Lo there is a steady demand for coal of every d ion, 
and prices are. paid. week’s of coal at Gra: 
mouth have amounted to 7611 tons, and fair shi were 
made at Bo’ness and Grangemouth. In Fife and Olackmannan the 
trade is’ manifestly in.a healthy state, and very acod rices are 
being oben’ for the better qualities of coal, Theinland demand 
exhibits considerable improvement, the orders for house coal 
becoming more numerous and the price somewhat firmer. Com- 

laints are made that from’ the Fife ports freights are extremely 
ow, this being a natural consequence of the great number of 
steamers now eting for the'trade, 

receiving rather 


coalmasters 
the prices for inland consump- 
extent. The ironmasters are 
the advance, which they 
are not able to. pay, owi increased. cost of action and 
low current value of pig iron. Deputations of the Fife and Clack- 
mannan miners lately waited upon their employers, and solicited 
an increase of 6d. a day. Replies have now been sent from all the 
collieries stating that the advance cannot be conceded at present, 
but may be given by the end of autumn, by which time better prices 
are 


WALES AND ADJOINING COUNTIES. 


is patent. 
considerab! 


many an so runs an old apothegm, and it may now 
inpreving le towards the end of the month, and thus ak 
ironmasters to withdraw the notice, are low, sliding too 


A novelty has started at’ Laat Fp arr in the form of a 
machinery sale, e first took place th week, when over 200 
of. Buyers mustered from @ wide district, and 
fair prices were obtained. I hear it is to be an anual occurrence. 


i 
daily, six days per week, and get but 3s, 


Co., certain repairs and alterations having been com: . 
. be restrarted next week. It will be remembered they were 
Sheets for galvanising were, for trebles, £9 7s. 6d. to £9 10s.; ac 
and doubles, £8 7s, 6d. to £8 10s.; while singles for general work- : 
po were easy to Po 4 at from £7 17s, bd. to £8, Sheets. 
galvanised and corrugated, were quoted by some firms at £13 
for 24g., and £15 10s. for 26 g.—all in bundles and delivery eqta 
to Liverpool, The market vf slightly firmer. : 
The ironworks throughout North Staffordshire are more actively 
ou this week in the strip and hoop, and also the plate mills. 
Coal is in fairly good demand at firm rates. 
Among the ironwork contracts under execution by engineering 
; firms in this district may be mentioned the furnishing of the iron- 
: work for Messrs. Jeavons and Mellor’s new premises in Corpora- 
‘ tion-street, Birmingham, which is being undertaken by Messrs. W. ; 
i M. Ward and Co., of the Limerick Foundry, Great Bridge, Tipton. 
The contract is worth about £2000. The same firm have just com- 
pleted for the new baths in Monument-road, Birmingham, orna- 
mental arch ribs for by oe the roofs, ‘all the girders, and other ; 
general ironwork of the building, including the hot water arrange- 
ments, the whole contract being worth about £3000. A contract 
worth about £7000 has been successfully filled by the same firm for 
wrought and cast ironwork, including girders and roof work needed 
in the fitting up of the ae ae Asylum. 
The operative delegates of the twelve districts represented on the 
1 
firms. By getting sheets and boiler plates in, the men expect 
to raise the average price. The difference, however, would ey 
probably not be marked. There are not a few masters, indeed, 
who express the belief that the men would be not better off but 
worse. Compared with the North of ry conan wages, those of the 
ironworkers in this district can scarcely be complained of. If no 
fresh arrangement is agreed to before the end of this month, the 
arbitrator, Alderman Avery, of Birmingham, will decide how 
wages shall run pending such arrangements, It any case there is 
keeping the business doing in the iron trade of this dis attention. The meetings, that have lately been held have been § 
hand-to-mouth level. 7. and finished iron makers continue gene- better attended, and there is more enthusiasm among the men. As 
rally well employed, the former to a large extent on old contracts, to whether they will succeed in obtaining the desired advance of 
and the latter on orders for prompt delivery, and prices generally . jay, there appears to be considerable doubt. It is much 
are steadily maintained; but there is very little disposition on the theca that, hile the prices of coal have certainly advanced 
part of buyers to go beyond present requirements, 
The Manchester iron market on Tuesday was again exceeding]: ll 
quiet, so far as the weight of actual business doing was pone 
Pig iron makers reported very few inquiries, and where there are ; 
buyers of any importance it is only with offers at under curgg 
rates. The leading makers do not at present entertain proff ving f 
business at under their quoted rates; but some of the inferior . 
(From our own Correspondent.) a 
A GRAVE difficulty awaits arrangement at the hands of the iron- é 
of Wales—one of those peculiar complications which was 
doubtless foreseen when the sliding scale was established, but could 
not be avoided. It is this. The coaltrade is very brisk. Wales is 
sending away by sea from: the various‘ ports a quantity closely 
amounting to 250,000 tons per week, and the price of late is such 4 
east. ; as to justify a small advance at the next audit, so it is thought. 
————— Thus, in all probability, the’ colliers will have an advance at the 
same time as the ironworkers will:be called upon to accept & reduc- 
tion, and the snomvaly will be seen of the same employer deduct- 
ing from one class; of his workmen 5 or 10 per cent., and giving to 
another at something like the same ratio. ‘That this 
Ironmasters have been. obliged to ‘reduce prices 
in order to sell, and lower wages are imperative to get 
anything like a modest remuneration. But workmen may grumble 
a fear will grumble—unléss.this is thoroughly explained. 
The notices issued: by-the.ironworks: is. now general, and at some 
j ibiti f discontent.‘ Time solves 
| near four guineas to be acceptable. oi ores are low » al 
sales effected moderate. In coal there is, as I have stated, a good 
deal of briskness, Newport and Swansea = ed up to the 
highest averages. In the Monmouthshire cts good 
deal is done. Small coal continues in demand, and several iron- 
- - works which have large collieries are yet under the necessity of 
In the engineering trades prospects for the future continue any- buying large quantities of small coal for their coke ovens, Prices 
prey, bo satisfactory. There is a good deal of work still in hand in continue stiff foi varieties. 
the district, but orders are being worked off without being replaced. 
The nut and bolt-making trade is getting v uiet, and this here SIGNS OL discontent COllery 
may be taken as a further indication of Goutensing dstiiiy amongst society has been f¢ th 
engineers. To secure orders lower prices have to be quoted, and work twelve hours id. 
works are being put on short time even by the best makers. In daily. ; 
view of the depression in this branch of trade, there is a down- The general trades of Swansea are in a healthy condition. Coal 
ward movement in wages, and in some cases notices have been and patent fuel show an increase over the corresponding month of 
served upon the men to the effect that the advance of five per last year, and tin-plate is firmer. 
At tin-plate works there is a 
which wears an unfortunate appearance as regards the ood 
of a settlement. 
The air is full of rumours with regard to the next movement on 
the part of the Barry Dock i the latest is that an 
independent line of rail will be sought for between the Rhondda 
and Cardiff, Barry being abandoned to its legitimate owners, the 
fishing boats. : 
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J. U. Burt, London. 
Muu, H. J. Haddan.(W. H. Uhland, 


ia, 
Merauiic Packine, W. R. Lake.—(H. C. Hunt, 
Newark, New Jersey, U.8.) 
4259, TooTHED Racks, R. Adams, Lond: 
4260. Gas Encives, A. M. Clark.—(Bconomic Motor 
Company, New York, U.8.) 
for, B. 8. Harrison, Dronfield. 


5th September, 1883. 
4262. C. J. Ash.—{A. EB. Cummins, 


Tuticorin, India. 

4263. Pacxine Pistow Rops, N. Foley, Southam: 

4264. Szparatine Giycerine from Fatry SupsTaNces, 
C. Rumble and F. Sear, London. 

Cors, &e., W. F. and W. H. Keep, 

on. 

4266. Rotiers for Prepare, &c., J. T. 
Chadwick, Salford, and J. Crossley, 

4267. VeLocipEepsgs, &c.. T. O’Brien, New York, U.8. 

4268, Excavators, W. F. Batho, London. 

4269. E.ecrric Lamps, A. W. Richardson, Lancaster. 

4270. Paotecrine Woop, &c., AGAINST Fing, D. H. 
Dade, London. 

4271. Umere.ias, T. Wrench, Lancaster. 

Removine Dirt, &c, from Raus, R. D. Jones, 

vel 
4278. Pumpinc Ewornes, H. Leeds. 
4274. and Testinc Coursinc Doas, W. E. 


Hind, Goole. 
Lvusricators, W. A. G. Schénheyder, 
on. 
4276. Evecrricat Swircnes, H. H. Lake.—(C. W. 
Holden, Boston, 


v0.8) 
4277. PREPARING TEXTILE Mareriats, 8. Johnson, 
Rochdale, 
4278. Hat Bovis, G. Atherton.{(@. Yule, 
Newark, New Jersey, U.8.) 
6th September, 1888. 
4279, Constructine T1118, J. L. Edward, London. 
4280. Hogs for F. Kinder, Cottenham. 
4281. Evecrric Lamps, J. R. P. Wallace, Cumberland, 
and F. Cherry, London. 
4282. Aspestos Packep Cooks, J. Dewrance, 
4288. ConsTRUCTING of Srzamsnirs, J. R. 
426. tcher, Wi 
AS-BURNERS, T. Fle 
4285. Kins, W. Lawrence, Lenton. 
4287, Corton Give, HJ, Heddan. Chapin. 
4287. Grins, H. J. D. 8B. 
Massachusetts, U.8.) By 
4288. Mippiines Puririzrs, &c., Macuines, W. 
Thompson.—{ 4. Price, Barnawartha, Australia. 
for Raway, &c., Purposss, A. E. 
ester. 
4290. Rorary Evatnes, H. C. Bull, Liverpool. 
4291. Gas Enouves, C. H. Andrew, Stockport. 
Lips of Baskets, &c., T. Humphreys, 
01 
4293. Orpgratine Cor.iss VaLves, J. Musgrave, Bolton. 
4294. Barres of Fire-arms, P. A. Bayle, Paris. 
4295. .SianaL InpicatoR Apparatus, H. 
London. 
4296. Steam Borters, P. A. Bayle. Paris. 
4297. Hotpgrs for InstruMENTS, H. H. 
Lake.—{C. W. Holden, Boston, U.S.) 
7th September, 1888, 
4298. TeterHonic Apraratos, E. George, F. A. Pocock, 
J. 8. Muir, and J. 8. Muir, jun., London. 
4299. APPARATUS for GIVING INFORMATION toTRAVELLERS 
by Rat, J. Farrimond, Southport. 
4300. FURNITURE Castors, A. Skinner and F. J. 
Rumney, Manchester. 
4301. Spiicine Apparatus, 8. Haley, Bramley. 
W. R. Jennings.(4A. Bossuat, 
mee. 
4308. Przumatic Hammers, C. Sholl, London. 
4304. Lupricatine the CyLinpERs of ‘AIR, &c., Encinzs, 
W. R. Lake.—(F. J. Weiss, Switzerland.) 
4805. for Cizaninc Wixvows, &c., W. V. 
ndon. 


4307. Borris STOPPER, N. Fritsner, Berlin. 

4308. J. Bloomfield, London. 

4309. EvevarTep Street Raitways, &c., A. M. Clark.— 
(Milinaire Freres, Paris. 

4310. Tram Rats, J. Bidder and W. R. Lodge, London. 

4311. Nexpies, W. A. Barlow.—(H. E. Fontaine, Paris.) 

4312. Reep Orcans, J. B. Hamilton, London. 

4818. C. Lee, London. 


8th September, 1888. 
4314. Vatvep Dip-rirg, J. H. Lyon, Cosham. 
SHarpenine Ink Penots, &c., J. Darling, 
lasgow. 
4316. Lamps, F. R. Baker, Birmingham. 
4317. Rats, &., J. A. R. "Main and J. Dick, 
4818. Borner for Compustion of - Hyprocar- 
Bons, M. F. Perry, West Hartle: 
4319. ELgcrricaL GENERATORS, I. 
Messieurs Kuksz, Luedtke, and Grether, 
arsaw. 
4829. Merat Tunes, T. Pritchard, Wednesbury. 
4321. Hyprav.ic Pumps, W. Watson, Horsforth. 
4322. Stampinc Lerrers, H. Hinrich- 


sen, Hamburg.) 
—(J. A. Smyrna, 


4324. Lamps, R. Hadkinson. 
Asia Minor. 

4325. Maxine Toses of Parzr, &c., G., E., and R. 
Ashworth, Collyhurst. 

4326. Taps, W. A. Todd, Stamford. 

4827. Sureican Beit, E. M. Moore, London. 

10th September, 1888. 
4828. Looms, C.D. Abel.—(Z. Laeserson and 


KING or VITREOUS 
, Stoke-upon-Trent, and C. Goodfellow. 


Hanford. 
4330, Bratine 8. Child, Brighton. 


4381. Cases for Packinc Eaos, W. H. and J. D, Lever, 
Bolton. 


es, A. Hanniball, London. 
4883. Siztwa, &c , H. J. Haddan.—(A. Hiero- 


urg. 

ERMANENT Way of Tramways, J. Y, Johnson.— 
(A. L. Geveke, 

4835. Breaxine and Beatine Hemp, &c., J. C. Mew- 
burn.—(B. Corazza, Paris.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
4237. Toornep and Proncep Imp.ements, A. M. Clark, 

London.—A communication from A. Holden, Pens- 
hurst, New South Wales.—3rd September, 1883. 
4254. Oxwamentina J. Earle and G. 
a Birmingham.—4th 5 
8. Tecernonic Apparatus, E. George, F. A. Pocock, 
8. Muir, jun., London.—7th Sep- 


the of Arr, &c., ENGrves, 
R. Lake, London, — A communication from F. J. 
Weise, Basle, 7th September, 1883. 


Patents on Duty of £50 
AMALGAMATORS, B. Wilson, Baltimore, U.8S.— 
8629. AkMoUR PLares, J. D. Ellis, Sheffield.—7th Sep- 


tember, 1 

8780. Rosts of Door Kwoss, &c., F. R. Meeson and J. 
T. Hopkinson, London.—17th September, 1880. 

8611. Hypraviic Riverrine MAcHINEs, A. 
C. Kirk, Glasgow.—6: 

8620. Strainer or KNorrer APPARATUS, F. N. Miller, 
Sunderland. —6th September, 

8630. Cag the Fiow of ILLUMINATING D. 
B. Peebles, Bon: Bon N 

3647. HorsEsHoEs, W. Bo and F: 

AISING an WERING OBJ 5 

London.—9th September, 1880. om, 

Oxsraintna CoLouURED PHoToGRaPHIC w. 

n-Brown, London.—11th 2008 

for with Diss, C. D. Abel, 
London.—17th September, 1880. 

8660. Dressino Yarns, W. W. Urquhart and J. Lindsay 
Dundee.—9th September, 1880. 

8701. Locks and Larcus, J. Hart, London.—1llth 
September, 1 

8741. Taps, na EB Ludlow, Birmingham.—14th Sep- 

InpicaTine Fares REcervep by G. 

W. Warren, London.—16th Se; 

8797. SrrrcHED Bewts, Liverpool. — 
18th September, 1 

$811. Prorecrina Surraces, G.and A. 8. Bower, 
St. Neots.— 20th September, 1880. 


Patents on which the Stamp Duty of 
hasbeen pad 


3604. Prirtina, &c., Macnixe, W. R. Lake, London.— 
14th September, 1876. 
3533. SupmaRing, 4&c., W. C. Johnson and 8. 
E. Phillips, Charlton.—8th September, 1876. 
8534. for TELRGRAPH Wires, W. ©. John- 
son and 8. E. Phillips, —8th ember, 1876. 
577. d &c., J. I. Mitchell, on.—12th 
September, 1876. 
Notices of Intention to Proceed with 
Applications, 
(Last day for filing opposition, 28th September, 1883.) 
Cements, T. Smith, Sunbury.—lst May, 


2200. InpicaTine DIVERGENCE of MAGNETISED NEEDLES, 
G. C. Cooke, Sutton.—lst May, 1883. 
Crossley 


2225. Weaving Carpets, E. and R. Cochrane, 
‘ax.— oy, 
2240. Szwine W. R. Lake, London.—A com: 
munication C. Robinson and E. B. Welch.— 
2nd May, 1883. 


2250. Macuines, O. Williams, Liver- 
pool.—3rd May, 1883. 

PAPER, C. Weygang, Child’s Hill.—3rd 

‘ay, 

of Yarn, T. Knowles, Turton. 
Ma: 

2257. Seaman E. Edwards, London.—A communica- 
tion from P. J. Grandy.—8rd May, 18838. 

2258. Curonooraps, A. H. Arnold and F. H. Huguenin, 
Geneva.—3rd May, 1883. 

2259. Oxipe of Strontium, W. Moody, West Ham.— 
8rd May, 1883. 

for &c., J. Hall, Leeds.—3rd 

lay, 1 

2272. Constrauctina LiFEso. &c., J. R. Hod 
Poplar.—4th May, 1883. 

2282. OPEN-FIRE PORTABLE COOKING Ranozs, T. J. 
Constantine, London.—4th May, 1883. 

2284. A Londen. —4th May, 1883. 

2319. &c. Stewarton.— May, 


2338. Tramways, H. H. Lake, London.—A 
communication from C. Basto.—8th May, 1883. 

Weavine Desians on SILK, . C. Kipling 

8. , London.—9th May, 1883. 

937. Mitts, G. Davies, Manchester.—A com- 
munication from J. 8. Stark.—10th May, 1883. 

2451. Catuipers, St. J. V. Day, Glasgow.—A commu- 
nication from A. Nimmo.—1l6th May, 1883. 

2480. Wer. Gear for wag C. H. Murray, Newcastle- 
upon-Tyne.—17th May, 1883. 

2529. Gear for Sups’ Davits, H. McCollin, 
London.—2lst May, 1883. 

2530. Empromwertnc Macutives, W. L. Wise, London. 
Com. from F. Martini and Co.—2lst 4 1883. 

2615. Securnine in Canpiesticks, W. R. 

don.—A com. from J. Taberlet.—25th May, 1888. 

8711. Breaxinc Grain, H. Sprin 
communieation from A. C. Nagel, R. H. Kaemp, and 
A. Linnenbrtigge.—30th July, 1883. 

4211. Merat Tupes, G. H. Fox, Boston, U.S.—38lst 


(Last day for filing opposition, 2nd October, 1888.) 
Stamps, J. B. Walker, Sheffield.—5th 


bameetes Hops, A. J. Boult, London.—A com- 
vee from F. T. Deinhardt.—5th May, 1883. 
= — Baxs, J. W. Clarke, Guisborough.—7th 
a; 
"Wai Coven, 8. Fisher, Herne Hill.—7th 


2311. 4 Frow of Gas, G. P. Lem Bal- 
sall Heath.—7th May, ssa.” 
2315. hampion. May, 188 Inox, G. J. Rhodes, Wolver- 


2325. Pepat Harp, H. J. Hadd com. 
from E. Meyer and Co.—8th May, 1883. 

2326. H. H. J. Haddan Haddan, London. 
—A communication —- C. Moldenhauer and C. 
ag —8th May, 

2985, Gas Dw Sugg, London.—8th May, 

2343. Packine for Pirz E. Marechal, London. 
—S8th May, 1883. 

2345. Rerzatine Fire-arms, C. D. Abel, London.—A 
communication from F. Mannlicher.—8th May, 1883. 

2349. Decomposine Fars, A. Marix, Paris.—9th May, 


1883, 


2860. ADJUSTMENT Sapp: 8. Hony- 
wood, Aston, and G. T. _ 
9th May, 1883, 


chapel.—9th May, 1883. 

2371. Bricks, H. Ht. Lak Lake, London.—A communica- 
tion from J. oa al W. Tubbs, and A, Selkirk, 


2394. A. Marix, Paris.—l1th May, 18838. 

1 

2460 Wiwp and Warzr, E. A. Roy, London. 
May, 

2486. TREATING Ixp1G0, W. Brookes, London.—A com- 

munication from T. Holliday.—18th May, 1883. 

2498. MEASURING ELEcTRIcITY, J. D. F. 


w.—18th Moy, 
ORSESHOES, Bradford.—19th May, 


Bristol. —23rd May, 1883. 

IREEN, A. Clark, London.—24th 

ay, 

2668. Dyzine §11x, T. Holliday, Huddersfield.—A com- 
munication from E. Rau.—29th May, 1883. 

2672. Carnpine Enornes, A. M. Clark, London.—Acom- 
munication from H. Woodman.—29th May, 1883. 

2682. PoLverisine Susstances, H. C. Bull, U.8.—80th 


May, 1883. 
ty Srzam Pistons, A. McLaine, Belfast.—6th June, 


2986. Ti118, J. C. London.—15th June, 1883. 
$234. Gas Buaners, H. H. Lake, London.—A commu- 
nication from A. B. Li; -— 29th June, 1888. 
$241. Gas Burners, H. H. 5 .—A commu- 
nication from A. B. Lipsey.—29th June, 1883. 
Patina, &c., J. J. Sachs, London. 
8375. Jeune Pipzs, T. P. Wilson, London.—A 
communication from F. Coney. i July, 1883. 
8619. Giass-warg, A. G. Bi —A commu- 
nication from W. L. Libbey. —24th ee, 1883, 
20. ANTI-FRICTION ROLLER — 4 J 
London.—A communication from H. 
Shotwell, and L. W. Boyer.—24th July, 1 
8727. PACKING ABRASIVE Puates, A. G. 
don.—A com. from L. D. Shepard. —S1st July, io 
8777. Gotpen of Antimony, A. G. reokes, 
London.—Com. from T. Sanders.—2nd August, 1883. 
8826, TREATING BREWERS’ Yeast, J. 8. Lord, Newark- 
on-Trent.—4th August, 
8831. Maxine Beer, &c.. W. Clark, London.—A com- 
J. 8. Bancroft.— 


from A. E. and W. E. Feroe, 
7th August, 1883. 

3857. Sino, &., 8. H. Stocks, Cleckheaton.—8th 
August, 1883. 

8891. Puriryinc Gaszs, W. 8. Sutherland, Birming- 
bham.—11th We 1883. 

4237. Raxss, &c. M. Clark, London.—A communi- 
cation from A. Holden. Sr September, 1883. 

4298. TELEPHONIC APPARATUS, E. George, F. A. Pocock, 
J.8., jun., Muir, London.—7th Septenvder, 


Patents Sealed. 

(List of Letters Patent which the Great Seal on the 
Tth , 1883.) 

> Vans, &c., E. Burton, London.—23rd February, 


1034. Sreerine Apparatus, J. L. Cathcart, 
U.8.—26th February, 

108, Wire Banos, F. Wirth, Germany.—27th 

Baie Trzs, &c., E. Hale, Liverpool.—8th March, 

1258. ELecrricaL SicNaLiine, W. J. Brewer, London. 
—8th March, = 

1274. &c., for Raitways, A. J. Boult, Lon- 
don.—9th March, Tsss, 

1278. Raisinc Mup into Carts, E. Burton, London.— 
10th March, 1883. 

Looms, H. Hodgson, Bradford.—10th March, 

Spanners, C. Neil, Sheffield.—10th 

1284. Brocks for Fort, L. Blackburn, and 
J. G. Elliott, London.—10th March, 

1287. Kateiposcoric Tops, A. A. King, 
10th March, 1 

1288. Gun CARRIAGES, W. R. Lake, London.—10th 
1883. 


1301. Cast Sockets, R. Clayton, Deepfields.— 
12th March, 1883. 

1302. Fastenines for Doors, R. Whiston, Wolverhamp- 
ton.—12th March, 1883. 

1303. Propucixe LETTERS on Merat, W. P. Thompson, 
Liverpool.—12th March, 1883. 

&c., Enaings, H. H. Lake, London,—12th 

arc 
1859. Pore Exp Frrrinos for Venicies, R. Hill and 


W. Pollitt, He —14th March, 1883. 
1365. Seats of Rs, H. J. Haddan, London.—14th 
March, 1883. 


supported Sprincs, R. Spence, 
Richmond.—16th March, 1888. 4 
8. &e., A. M. Clark, Lon- 
March, 
1437, VENTILATING Fans, E. P. Alexander, London. — 
1441, Marat. umENTS, P.M. Justice, Lond: 
USICAL INSTR on.— 
19th March, 1888. 
Euxcraic Te.ePHoxy, J. H. Johnson, London.— 
Mare. 
1454. Tramcars, C. Hinksman, London.— 
20th March, 1883. ‘ 


larch, 
= Drarss, A. M. Clark, London.—2lst 
1500. Spnominc Frames, J. and W. Monks, and 
man, Bacup.—22nd March, 1888. 
Lusricators, P. Jensen, London.—22nd 


1883. 

1526. CHECKING T. A. Silverwood, Brighton.— 
24th March, 1883. 

1528. FLexisLe Baszs, T. Slater and 8. Owen, 
London.—24th March, 1883. 

1534. Looms for Weavine, J. Mateos and 8. Green- 
wood, Brearley.—24th March, 1883. 

1540. Frames, A. M. Clark, London.— 
—24th March, 1883. 

FIRE-ARME, &c., H. Pieper, Belgium.—28th 


for Czment, P. M. Justice, 
London.—28th March, 
Johnson, Lon 

2121. Lanterns, A. M. Clark, April, 

Poratozs, &c., J. C. Mewburn, London. 

&c., Borrizs, F. Foster, London.—12th 

&c., Woven, Fasrics, J. Farmer, 
Salford.—sth June, 1883. 

3010. ILLusoryY Daimano Errecrs, W. R. Lake, Lon- 
don.—16th June, 1883. 

8158. Fivuw Passsure, C, D. Abel, Lon- 

Lacs, Birks, jun., Nottingham.—26th June, 

8242. Torte Macuiwes, C. D. Abel, London.—s0th 
June, 1888. 

8412. Piatzs, W. R. Lake, London.—10th July, 


Serr. 14, 1888, 


78. Dyzina of A. Cate, London 


, H. H. Lake, London.— 
16th July, 1888. 
Exorves, H. J. Allison, London.—17th 


Cigarettes, A. M. Clark, London.—17th 


Macuinegs, J. W. Pest, New York.—17th 
8509. Macutves, R. H. Brandon, Paris. 
—lith July, 1883. 
8518. Bewpive Bianxs for Cuarn Linas, F. C. Glaser, 
Berlin.—17th July, 1883. 
(List of Letters Patent which passed the Great Seal on the 
1lta September, 1883.) 
E. A. Brydges, Upton.—26th 
an 
for Scarves, E. Hewitt, London.— 
1297. Brarpine Macutngs, W. Ashton, Manchester.— 


12th March, 1883 


elch, Man 883. 
1815, Lawn-TENNIs Bats, F. O. Heinrich, Wimbledon. 
—12th March, 1883. 
1335. CENTRIFUGAL SEPARATING Macutngs, F. H, F. 
Germany.—13th 883, 
1941, W. R. Lake, London.—13th March, 
1858. Crosep Packaags, F. C. Glaser, Berlin. 
—l4th March, 1883. 
1860. PorraBLe Fire-proor B. Harlow, 
Macclesfield.—14th March, 1883. 
1368. Frre-xscares, A. Diss, West Bergholt.—l4th 
March, 1888, 
1369. Repuorne Loss from Co tision of Surps, G. H. 
Down, Cardiff.—l4th_ M 1883. 
Gas Srovas, A. J. London.—l4th March, 


Emery T. West, London.—1b5th March, 


1984. for Borris Stoprrrs, J. Murray and 
L. -Hull.—1bth March, 1888. 
1887. ERAMBULATORS, | . H, Brassington, Manches- 
ter.—15th March, 1 

1892. Sack LIFTERS, A. Lewis, Kettering.—l5th 
March, 1883. 

1409. Loapinc Sxres with Parent 8. Butler, 
Cardiff.—16th March, 1883. 

Coat, &c., R. H. Silcock, Warrington. 
larch, 1 

1426. G. Gore, Balsall Heath.—17th 


March, 188 
1490. Gatvanic BATrErt J. Hannay, Glasgow.— 
19th March, 1883. iui 
1432. Treatine WHITE Peat, 8.'J. Blane, London.— 
ETALLIC Foot WARMERS, . Ash, Birming- 
.—20th March, 1883. 
1489. Derectine Waste of Wartrr, G. F. Deacon, 
Liverpool.—21s¢ 18838. 
F. L. Jeyes, London.—22nd March, 


1558. Loox Nuts, E. and A. E. Gilbert, Dundee.—27th 
1695. Fe J. Withinsha’ 
. FEED-WATER w, Birming- 

ham.—29th March, 1 

1617. ELxorric W. R. Lake, London.—30th 
March, 1883. 

1742. Fasnics, J. H. Johnson, 
London.—6th April, 1883. 

2702. Gas “Morors, Cc. Ploper, E Berlin.—81st May, 1883. 


List of Specifications pu the 
week ending Se September 
8988*, 4d.; 2258", 4d.; 6174, re 81, 6d.; 91, 8d.; 

169, 24.3 171, 4d.; 177, 2d.; 179, 6d.; 184, 1s.; 187, 2d.; 

196, 2d.; 200, 4d.; 208, 6d.; 216, 6d.; 217, 8d.; 218, 2d.; 


222, 6d.; 224, 2d.; 227, 2d.; 228, 2d.; 229, 8d.; 231, 
234, 2d.; 235, 2d.; 236, 2d.; 239, 2d.; 240, 2d; 242, 4d.; 


300) 291, 4d.; 292, 4d.; 293, 4d.; 204, 6d.; 301, 2d.; 
802, 2d.; 812, 1s.; 821, 4d.; 827, 10d.; 372, 6d.; 493, 6d.; 


960, 6d.; 1 245, 6d.; 2545, 8d, 
*,* tions will be forwarded by post from the 


the amount of price and 
. 
— ing 1s. must be remitted 
‘ost-office order, made’ payable at the Post-office 
High Holborn, to Mr. Reader Lack, her Majesty's 


‘hy 


ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by oursel: Tux ENGinger at the 
Mase of Patents. 


Puoromerric Apparatus, S. P. Thompson and 


This consists in the of interchangeable 
opaque screens in ascertaining or comparing the inten- 
sity of lights, such screens formed of two 
members attached to one another at any desired 
having the ends 0; e apex Oo admi 
a su either fixed to or 
adjustable on the bar of the wy The light is 
carried on a bracket on the bar, and is directed on to 
one face of the double screen. For lights of bi 
intensity the light is reflected from a mirror adjust- 
able on the bar, on to the proper face of the screen. 
6078. Storrers AERATED WATER AND OTHER 
Borries Contarsmna Liquips oR FLUIDS UNDER 
Pressurg, d&c., H. Vollmer, Manchester. — 20th 
December, 1882. tA communication Srom Messrs. 
and Meinrath, H )—(Not p ded 


This relates to a 
in the le, and which made of 
ve parts three manganese, three 
shellac, one part 
amber, the whole being heated 
and then d to the 
6074. AUTOMATICALLY COUPLING AND UNCOUPLING 


Rattway B. N. Brereton, Li 20th 
December, 1882.—(Not with. 
Below the centre of the wagon chest a buffer 


is fixed, and its rod runs under the frame and passes 


spring. Upon the rod are 
near the wagon chest and tha distance 
from it, and between them is a spring and the block. 
connects the block with a crank to 
which one side of a hook is fastened, and above the 
crank is a bent plate to yo the he hook is hinged, and 
which is held in position the ordinary hook and 


draw-bar. bog two lied an th = 
cou hook a and secures the 
itch (by a handle 


together, and by 
ether aldo of tho wagon) the hook i 


Preller 


80 

it is impossible to withdraw the bolt by means of the 

latch and the door. The arm 

spindle capable of turned in a tube so 

the arm in the 


2857. Locomotives, M. Benson, London.—A communi- 
*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications 
have caused much unnecessary trouble and annoyance, 
both to themsilves and to the Patent-ofice officials, by 3504. Sionats, H, A. Bo: wl 
giving the number of the page of ee Excrverr at Sg 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The Birmingham.—10th May, 1883. 
mistake has been made by looking at Tux EncivzEr 2379. Looms, G. H. Hodgson, Bradford.—10th May, 
Index, and giving the numbers there found, which only 1883. 
refer to the pages, in place of turning to those pages and 
finding the numbers of the ification. 
Applications for Letters Patent. 
When have been ‘‘ communicated.” the 
name and address of the communicating party are 
printed in italics. 
4th September, 1888. 
4247. Transmitters, C. A. Allison.—(D. . 
Drawbaugh, Cumberland, U.8.) — 2581. Types, &c., F, Wirth, Germauy.—A communica. | 1298. Prorgotine Wires, &c., R. Longdon and F. B. 
4248. Crucistzs, H. E. Newton.—(7. Egleston, tion from J, M. Hepburn.—21st May, 1883. 
a] New York, U.8.) 
4249. Hatz Comps, P. Borck, Liverpool. 
4250. VeLoorrzpss, J. Ferguson, Bowdon. 
4251. B. Moiske, Germany. 
4252. SiawaLiine Apparatus, W. F. Larkins, London. 
4258. Assistine the Startine of Taam-cars, &., E. E. 
Cook, Brighton. 
4254. Onwamentine Meratiic Tunzs, J. Earle and G. 
Bourne, Birmingham. 
4255. Veutcies for the Conveyance of 
244, 2d.; 245, 4d.; 248, 2d.; 250, 6d.; 251, 6d.; 25%, 6d.; 
London, 
August, 1883. 
4254. OnwAMENTING MeTaLiic Tunes, J. Earle and G. 
Bourne, Birmingham. —4th September, 1883. 
through a movable block with its end resting on a 
A communication from 0. 
Germany.—(Not proceeded 
—20th December, commun 4 
Maehler, Germany. proceeded with. 
This relates to a vessel for preserving comestibles 


Supr. 14, 1883. 


THE ENGINEER 


= 


and consists of a dish with a groove round 

its upper edge alone, or mixed with 

salicylic acid, and a cover whose lower dips into 

such ‘The of the Bad a 

per valve allow enter or 
how put on or removed. 


6189. Looms ror J. F. Brown, 
28th D 2. —(Not preceded with.) 2d. 
This relates to oo in which shif: shuttle boxes 
are used for the purpose of using more one vari 
—~ ety and the object is to enable sev: 
uttles, carry ts to 
without, requiring shi 


6229. Treatment or Incots or STEEL AND OTHER 
puaitigs, C. §. Dyer, — 30th D 

proceeded 


1882.—(Not 2d. 

consists in removing the part of the ingot 
which solidifies last, and consequently contains most 
of the im presto, by placing its bottom on an anvil, 
part to be removed, over Pp, ani sppls ying pressure 
by the soft ‘inner part of the 


prong , TES AND RECORDING THE PRESSURE AND 
or THE Winn, L. M. Casella, Hamp- 
stead.— 80th Dec 
The apparatus for ascertaining the true direction of 
the wind consists of a vane composed of a of 
diverging blades fixed Lt a cup 
& vertical a: the motion the vane being trans- 


its ot a upon a 

igvatal axis within the former vane, and balanced 

so as to assume a position in which its longitudinal 
axis is horizontal, when there is no wind blowing. 

The motion of this vane is also transmitted to — e 

registering mechanism. A pressure board is fixed to 

a guide rod fitted to slide in guides in — ms of 

the vane, which indicates the plane of the wind, and 

e displacement of a column of m a 
plunger suitably connected to the board. cathe 

20. AND H. H. Lake, London.—1st Janu- 

from B. H. 
This relates to in which the sole and 
together by staples, clinched upon the ide, 
and it consists in making a channel in the sole to 
receive the heads of the staples, and then bya suitable 
tool pressing over the leather on each side of the 
channel, so as to hide the heads, 

28. Breecu-Loapinc and 
A OW. and J. Robertson, London.—1st Janu- 
ary, 1883. 

This consists in causing the — of gene 
barrelled breech-loading fire-arms to be cocked ; 
= the gun is opened, and the other when eh 


28. Inpicatine INCREASE IN TEMPERATURE 
or Coat CarGors, &., 7. Rowan, Westminster.— 
2nd January, 1883. 

A series of perforated tubes extend from the deck to 
different positions and levels of the hold of the vessel, 
and at top are fitted with air abstractors or cowls. In 
such tubes electrical thermometers are placed, and so 
arranged that on a rise in the temperatate above any 
oo int, electrical contact will be established 
by wires communication with ‘electric t bells and 
indicating 
31. ConstRucTION, ARRANGEMENT, AND OPERATION OF 


curved hook of 

a socket formed in an elastic cushion, and is lifted 
occupant of the vehicle, such shaft when operated a’ 
wheels sls of the ve! 

40. Macuinery AND APPARATUS APPLICABLE TO 
Clarke, 


A spring plate is 


opened. A modification is 


60. APPARATUS FOR CoUNTING AND REGISTERING THE 
Revo.utions or Rotatina SHarts on WHEELS, 
G. D. Kittoe, London.—4th January, 1883, 
This consists in a weighted arm having a crank 


a spring pawl engaging a ratche' 
whiel. which carries es pawl arran; to enga, 


with the teeth of a second ratchet wheel, but natal 

kept disengaged bya spring. Oncein every revolution 

of the first wheel the pawl it carries in passing a stud 

is forced to engage with tho other ratchet wheel, The 

first wheel carries an index and is carried pa Fran tn 

surrounding the axle of the second wheel, 

carries an index, the weighted arm being free to ae 

on 

69. ApraRATus TO BE UsEp In BorLeR AND 
OTHER SHELLS OF CYLINDRICAL AND OTHER Forms, 


8. Alley, @ .— 5th January, 1883. 6d. 
This consists in the aj agg el to the ram of a 
hydraulic cylinder of a roller to 


st the edges 
hydraulg cylinder of volar to boar, against 
pat. of the article diametrically coger "the first 
roller. The. article is in parts formed so as to 
confine the same and prevent its enlargement 
resist the internal yee sure which is exerted by 
causing the ram to vel and press the previously 
heated edges to be welded. The Soares parts may 


painting an Fonts in 


and similar pu 
stirring blood deprived of it of its tring whilst net. a and 
a of silicate of soda or potash 


which is the residual 


uct obtained in the manu- 


by means of the solution ‘obtained by 
of lime t chlorine by means of the solution 


and secondly, in th hydrate 

potassium and dilutin; 

83. Riwpies, B. de Pass, January, 1883. 
from Schmid, Hungary.)— 


on slide. 
to the air is cleaned by fans 


able outlet. 


84. Apparatus ror Maxine Frat Wire Ropzs, J. 
toms an and J. Lang, Hyde.—6th January, 


f 
passing through a suit- 


strands. The round ropes are lel upon a 
bench, and are com by dies to uniform width, 
the pressure being maintained the end of the 


The rope is then opened up by the pricker 
and needle previous to stitching, as usual, but in 


also form amily of the plunger of ah 


70._C AND OTHER SHAFTS FOR Taamarrese 
Noma G. Allibon and T. Turton, Liverpool.— 5th 
January, 1888. 6d. 

This consists, First, in forming crank shafts with 
the webs, the pins, and the length of shaft in separate 
pieces, the t and being formed at some dis- 
tance from the FA are connected to the webs 
with one or more excentric collars to fit 
recesses in the webs. The ends of the shaft and pin 
extend through the webs, and are secured . nuts or 
cotters; Secondly, in forming yon e 
with dise-like ends or couplings havin htly con- 
vexed faces. Bolts screwed in one diso fit into and 
throu bored in the their outer ends 

ith nuts bearing against washers with 
ourved 


72. Stzam ror Ostarnine Motive Powsr, 
. J. Haddan, Kensington.—5th January, 1883.— 
(4 communication from A, A. Daussin, France.) 6d, 
The object is to utilise waste pass of ovens, stoves, 
furnaces, or other firep steam 
sy be used for obtaining motive power, The generator 
a on the stove and has a base-plate, from 
which a number of tubes project. A hollow column 
serves as a steam dome and as astand for an oscillating 
apparatus and being connected to a flexible p' ape 
conducting steam to the cylinder. The distribution of 
steam is effected by a disc mounted on a trunnion of 
the cylinder, and pressed against the valve face by a 


spring so as to yield under excessive pressure. A 
special brake regulator is described, and is driven by 
and regulates the motor. 


'73. Lames APPLICABLE TO VELOCIPEDES, J. B. Young 
and W.T. J. Burgess, Birmingham.—5th January, 


1883.—(Not proceeded with.) 2d. 
The lamp body is of glass and may be of any 
desired colour, parts of the colour being removed to 


oe the front and side lights. The body of a hub 

mp is made of yoo eae or other suitable cross sec- 

eh eee facilitate its passing between the spokes of the 
w 


74. J. Betjemann, London,—5th January, 


The objoot is to render fire screens useful, and con- 
sists in forming them in the form of a shallow iow cup- 
board and hinging the ae so that it will fall down 
and form a table The 4 with 

pe rack, a stand for cigars, and a lor a as 
Pehle, e screen is mounted on a swivel and can be 
set at any angle. 

'76. MANUFACTURE OF &c., W. H. Hook, 
London.—5th January, 1883. 

This relates to means for rapidly’ sresing over ay 

flaps of go previous to them being closed. 


bed or plunger reciprocates vertically over a muitabiy 
x on a table beneath, and over which a pi 
oe dia-rubber is p! and receives the envelope 


— over the flaps. by elasticity of th 
e envelo; An arrangement is 
ribed for gumming the edges of the flaps, 


77. ‘Looms W. Priestley and W. Deigh 
near Brad; 1883.—(Not 


This relates, First, to that part of the 


tching wires steel binders with one 
or both ends a up are used, and the rope is then 
passed under rollers to press it toa uniform thickness, 
85. Fo.pine Boxzs, A. A. Barratt and G. Greenshields, 
Ditton.—6th January, 1883, 4d. 
The side, top, and bottom pieces are all folnied 
fapeber by canvas, leather, or other 
en not in use lie flat one on the other. The seat, 
ting edges of the different pieces are mitred, so as to 
interlock when the box is built up, and an elastic band 
secures them in position 


8'7. APPARATUS FOR AND REGISTERING TRE 
PRESENCE oF EXPLosive on InJuRI0US GASES: IN 
Coat Mings, d&c., J. Catz, London.—6th January 
1888.—(4 communication from Lidin, Belgium.) 


me “indicator consists of a porous vessel closed at 
one end by an elastic dia , the motion of which 
closes Re reaks an electric circuit. If explosive or 
injuri are in the atmosphere surrounding the 
indicator @ porous vessel will absorb some of it and 
cause the diaphragm to swell outwards and so close 
the circuit, in which an alarm is inserted. 


88. Merat Rotiers ror Printinc AND EmMBossING, 
&c., D. Appleton, Manchester.—6th January, 1883. 


This consists in rendering such rollers more durable 
by coating their surfaces with nickel, and in order to 
obtain an even coatin; hark rollers are mounted in the 
bath and caused to te, oscillate, or soap either 
continuously or fotermitesntly during the plating 
operation, 
89. InsrRUMENTs FoR MEasuRING ANGLES BY REFLEC- 
tion, J. H. Johnson, London.—6th January, 1883.— 
(4 from B. H, Amagat, Paris.)—( Not 
proceeded with.) 2d, 

The object is to render it possible to measure the 
angle formed by two sietents points with the point of 
observation as well as the projection ina pie ea 
plane of said angle. The instrument has tw rs 
called the and index glasses, the capable 
of turning on a-horizontal axis, and the latter on | 
vertical axis situate in a line drawn from the eye 
the observer to the distant point viewed by 


90. Germany.—6th January, 1883. 


The body has a depression at rhe tg bottom con- 
nected by a small opening. lower part is a 
i to hold the edges of an clastic disc, and over the 

ttom screws a cap. The ink reservoir is between 
the disc and the bottom depression, and po f ’ turning 
the body in the cap the disc 


and the height of ink in the uppe dy mn regu- 
lated the pen w in 


ed — up the necessary quantity. 


91. ArmospHsric Arr, &., A. B. Wilson 
Holywood, Ireland, . J. Sturgeon, Wesiminster.— 
1883. 

re-expansion in the lormance of 
work. To cool the air during compression @ number 
of small tubes with are d in water, 
and all the plungers are worked by one circular cross- 
head which carries the piston of the expansion cylinder 
in its centre, and into which the compressed air passes, 


picking 
emplo; in putting the tappets 
in and out of position for ploking; a2 of a 
vertical reciprocating bar with a hinge toe piece at 
its lower end and a connecting rod at its upper end, in 
contact withacam., A horizontal rod, connected toa 
g shaft. The lock 
mechanism consists of owe nn | lifted by a cam, an 
to a notch for the sliding bar; 
porting the 
wer as the 


78. Evzcrric Fire-ararm Apparatus, W. C. Gordon, 


ring cylinder of the machine, and ales ths 
fabric after it is stitched on to a toothed wheel, above 
which is a recessed circular cutter plate. Above the 
boss of the first wheel, on the same axle, is a second 
toothed wheel, carrying a@ bevel wheel te by a 
similar wheel on one end of a boss, carry: 
wheel at the other end, which gears into the toothed 
point ring of the machine. The bevel wheel and spur 
wheel revolve on an axle adjustable in a slotted 
bracket secured to the findes of the machine, and 
the second wheel gears with a similar wheel on an axle, 
and below which, and revolving with it, isa circular 
cutter, the edge of which slides upon the top of the 
plate, and is sharpened by an or emery 

The application of the a Se sowing 
with vertical needle bars 


45. Macumvery ror Currine pom 


trough clear, and aff 
being ex cut a cert the knife enters the wood. 
ed plate forces the cut 
the fi flanges or stops at the back stroke. 
56. Exzcrric G. L, Fox, 
Westminster.—4th January, 1888. 

This relates to improvements on uene No. 4626, 
A.D. 1878, in b rel a counting apparatus is worked by 
the movement and position of ‘a solenoid core or the 
armature of an electro-magnet, the coil of which forms 
part of the circuit or a shunted portion of the circuit 
of the conductor, the current passing through which is 
and it consists in combining 


let in a vessel kept at a constant level from a 

The water passes toa tank led with a 

actuates the coun 


ao 
strength of 


London.—5th January, 18838. 

The object is to enable an alarm to be sounded on 
every floor of a building, and the part whence it 
emanated to be indicated on every floor, and to sound 
the alarm in several parts simultaneously; also to 
means to return all the indicators to their normal posi- 
tion from any one of them, On each floor is an indi- 
cator tableau with as many signalling apertures, each 
provided with a disc, as there are floors, and on 
each floor is a push piece or circuit closer. And leatly; 
electric bells are in the desired parts of 
building. There are as many circuits as nee 


apertures, such circuits cor ding respectively 
with the different floors, and each passing successively 
through the operating electro- et of the signal 


disc in every indicator, and all of them are connected 
in multiple arc to the main leads from a battery. 
In the uit of the main leads between the last 


us und Ger- 


4d. 
The. ject is to produce colouring 
lidene chloride, or bromide, thelr other 
vatives, and from paranitrobenzy’ ene, anilide, 
toluide, or oxylide. 
80. Curtina Tonos orn Irons, C. Carter, Clapham 
Jan , 1883, 4d, 
other hand will be free to use the comb to protect 
head from the heat of the form 
in inserting a spring between 


81. oe 1885, W. A. Shaw, Nottingham.—6th 
an 


case of any bts 


Theo ect is to prepare from blood solyent or 
stitute for in the preparation of watercolour 
solenoid | ments, or in staining wood where varnish is to 


h valves ted automatically by the pressure 
of the air tec and in which cylinder the air acts 
expansively on the piston, 

98. IybicaTING THE Namzs or Stations TO PassENGERS 
in Raitway Trains, A. P. Hodgson, Pimlico.—6th 
January, 1883.—(Not proc with. 

This relates to indicators fixed . the trains, and 
actuated by rollers connected with the pointer, an 
which are brought in contact with surfaces fixed 
between the rails, so as to cause the pointer to move 
over a dial. 


95. Inrermepiate Parrs ror ATTACHING VARIOUS 
UTENSILS AND OTHER ARTICLES TO THEIR nar vend 
J. Lee, Hampstead.—8th January, 1888. 
This consists in making the sockets peg which aie 
other articles are secured to their handles, with 
slots or openings in their sides, 


96. Manvracrure or SutpHuric Acip, W. Weldon, 
Burstow.—8th January, 1888.—(4A communication 
G@. Lunge, Switzerland.) 4d. 
relates to the manufacture of monohydrated sul- 
phburic acid, 80, Hg, or such acid containing very little 
water, but in any case a much stronger acid than can 
be by boiling down or ordinary 
commercial culpa acid, and it consists in first pre- 
paring ig @ small quantity of crystallised monohydrate 
any convenient way. Ordinary sulphuric acid is 
then concentrated to about 97 per mp te and cooled to 
about 10 de below and a few 
crystals of the solid acid are ad 
continued, erably kee: coping the acid in pe 
crystallisatio m sets in, an en this is complete the 
portion of the muss is drained off, and 


ALUMINIUM AND ALLoys or ALuMIniuM, W. Wel- 
don, Burstow.—8th January, 1888, 2d. 

This consists in reducing aluminium by means 
either of the metal sodium or of the metal manganese, 
mixed or ya or not with another metal or with 

rom “ aluminium my, 


calcium, strontium, bart jum, 
and the uct treated at a suitably high tem: 
ture with either sodium or manganese. 
‘08. Manuracturge or CuLorates, W. 
stow.—8th January, 1888.—( Not 2d. 
This consists in substituting for the lime used in the 


manufacture of crude chlorate liquor precipitated 
ium hydrate obtained b the ren agp of mag: 
jum on solution o colin 


99. Recovery or SuLPHUR FROM 

Tals consists from 


alls | the treatment by air or oxygen of a solution of calcium 


st | Jets ‘to 


magnesia by chlorine gas. 


100. or Waste, WW. 
Weldon, Burstow.—8th January, 1883.—{Not pro- 
ceeded with. ) 2d. 


This consists in recovering sulphur from alkali waste 
- means of a combination of the reactions which take 
when alkali waste is heated with water under 
pressure with the reactions which take place when a 
penedions of calcium sulphydrate is heated by atmo- 
\ eric air at a suitable temperature, and the reaction 
of hydrochloric acid or other acid upon the product of 


sulphydrate. 
101. Arpiication or Eostnz In PoorocraPHic Pro- 
cesses, C. D. Abel, London.—8th January, 1883.— 
A communication from P. A. Attout and J. Clayton, 


This gy to the application of eosine to the 
and | gelatino-bromide process for the introduction of 


colou: matters, and it consists in the use of eosine 
dissolved in ammonia or other alkali, and ei 
poured into the of ide of silver 


or applied on the dry layer of a prepared plate. 


102. Facitiratino THe Action or Spring 
For Winpow Buinps, @. 2. Peters, London.—8th 
1883. 


engage with 
according to the manner in w 
pulated. In a modification an pote he is used in 
combination with a clutch connected with the spring; 
and in a third arrangement the roller is formed with a 
rib so as to weight the roller on one side, and according 
to the manipulation of the blind it will be drawn up by 
the spring or held in any desired position. 


108. Propvcrne Desicns on Patrerns ow Gass, 
Guazep AND Surraces, D. “Reich, Ber- 
lin.—8th January, 1883. 2d. 

The to form the pattern are covered with 
chalk, magnesia, or other material which will not fuse 
at 80 low a temperature as glass-staining colours, and 
then the whole object is covered with a suitable glass- 

stain The design will 


remov 8 
parts in "the ‘original 


104. Boors anp SHoxs, aND MacuineRy For LastinG 
THE Uprers THEREOF, H. J. Haddan, Kensington.— 

8th January, 1888.—(4 from M. R. 
Bthridge, Massachusetts.) 6d. 
The upper is first lasted, and the laps secured down 
to the insole at intervals by See e outer sole is 
then laid upon the clamps, the laps, and insole, and 
nails driven through the coher sole and laps into the 


insole and between the clamps. The clamps are then 

separated from the laps and the last extracted, the 

soles and laps being then conn: ee or 

stitching. A suitable machine is descri! 

105. Recutatisa tHE or Ga 
Burners, J, Lewis, Brockley 

This relates to to regulating the 
of m gas 
— and No. 1408, a.p. 1882, e gas is su 

a Pipe. and induces of air ough 
— oO which mixes with the gas. 
reduce an on the pressure id the the mixing 
pipe is pret of being en re to 
rther = e is caused to 
another mixing chamber or passago cay 
106. Perroteum Lamp AND APPARATUS CONNECTED 
THEREWITH, H. H. Lake, Lo .—8th January, 
—(A from A, A, Lamarre, 
A square rod Sith teeth on one side is mounted on a 
stand, and has st top pring. The body of the lam 
can siide on the rod g formed with a cen 
aperture corresponding with the section of the rod, 
dni catch taking into the teeth of the latter to 
it at any desired The lamp body has 


two apertures 

ner, and the other 

107. ALARM Apparatus, W. J, 
Brewer, London.—8th J , 1888, 


ite en to receive the bur- 
or supp) tying of 


hy yt yed to be acted upon by the train go as . 
to rapidly make and break an electric circuit, and 
thus through a suitable wire actuate a gong or bell 
situated near the workmen it is desired to warn, The 


apparatus may also be used for to drivers, 


allowed to escape 
in bodily contest with the liquid, 
partial access to it through the ‘interventi on of an 
absorbent diaphragm, and the carbon is free to con- 
dense oxygen in its pores. It consists in introducing 
air or a suitable gas under pressure sufficient to 
depress the level of the oxetttiie liquid in the cell, so 
that the negative e the small 
which is in contact with the porous so 

air under pressure, and the hydrogen liberated ‘is free 

to escape or combine with its oxygen. Inoue form a 
number of porous cells are connected with a Haas 4 
like a gasholder, the bell of which is weighted. 

cell is filled with coke and closed air- at tp, ad 


but the latter has 


has a hole at bottom. A carbon rod 
coke to collect the current, and is ‘held bya 
tube inserted ba hoy the lid, and having a hole te 
admit the air to the interior of ‘theo cell, the tube be 

us cell is p a box con © Ox 
and also the positive slectrode which 


odifications are described, and 


109. Sheldrake, Ipswich.—8th January, 


This relates to means for cutting up the furrow slice 
turned over by the plough, and consists in 
to the share and breast a of 
ing cutting blades or knives, 
g furrow slice, 
111. Paintine, Peeroratine, 
LLING, GUMMING, AND § TicxeErts, 
Cuzques, &c,, J. Maynes, London,.—9th J 
1883.— (Not proceeded 
This relates to the general construction of machines 
for effecting the above objects, and Toute 
tickets or cheques in a continuous rol} or in 
separate bound 


or ro. 


January, 1883.— 
‘Messervey 


4 
cture of potassium chiorat} 
6182. Horszsnoz Macuinzs, F, Wolj, Copenhagen. — 
dller and A. lersen, Copenhagen. 
This relates to machines for rman 2a unching The fan is placed immediately under the sieves, so ¢ 
blanks for horseshoes, and is used in pet Pu with that the grain on leaving the sieve plates of the riddle 
machines for cutting, rolling, and shaping the blanks chest is exposed to a current of air in the air passage 
before and after punching and grooving. The blank is until it is perfectly cleaned and all the lighter particles 
held by a carriage between a raised side thereof and a 
removable ap by a roller. The carriage is guided 
by a large wheel and two rollers, and the blank 
under a sector-shaped die on a and 
the sharpened edge of which forms the groove, while hnally : 
both sides of the loom. 
mit rough a vertical tubular shaft passing down 
through a fixed column to the registering mechanism. 
The shaft is made to operate two or more pencils, one : 
of which is always on a scale actuated by a clock move- : 
ment. The a tus for indicating the angle or plane 
onable ties thill tron’ to be ‘detachel y suitable for use on railways, and actuated by approach: 
from the clips by the occupants of the vehicle, and 
further, to apply a brake automatically when the thill 
108. Primary Vottaic Bartrerizs, G. G. André, 
Dorking.—8th January, 1888, 6d. 
This relates to improvements on patent No. 5645, 
is produced while polarisation is avo’ and no con 
Lewester.—3rd January, 1583. 6d. f tal tak: lace as | . the circuit ; 
This relates to means for cutting off the superfluous sumption of 
remains open, a valuable product also resulting from 
— —_— _ — rach it is stitched age beam increases in diameter by the material wound on. the action of the battery. The hydrogen liberated is 
= indicator and the negative pole the bells are arranged 
Andrew, London.—3rd January, 1883. 6d. in multiple arc. Each indicator has reversing mag} 
This consists in the application to the chopping knife | nets to return all the indicators to their norma 
of machines for cutting wood of stops or flanges carried | position. other part of the invention consists in placing 
by the knife, or working incombination therewith, and | 79, Propucrion or CoLoURING MATTERS SUITABLE FOR | hydrate, Between the porons diaphragm and the negative F 
so arranged as to leave the discharge mouth of the feed Dyginc AND Printina, C. metal or carbon y1:te a layer of sulphate of lead to 
January, gt commun keep the negative . lectrode depolarised, the hydrogen 
chloride, bromide, iodide, or sulphide of either 
an arrangement by which the movement of the core or 
armature is made to control the flow of water through 
@ passage, and such flow is indicated by a gauge and 
the counting apparatus. According to one 
ment the core or armature is attached to one end of a 
pivotted lever, the other end being connected to a | Construction. 
valve which controls the flow Souvent on EMULSIVE vor Use With Patras, | UNGer pressure, or by treating mare 
110, 1 tors. H, J. Allison, London, — 9th 
communication from RB. A. KR 
tts.)\—(Not proceeded with.) 
This relates to refrigerators in which air circulates 
the in vertical air passages communicating at top and 


for 


THE ENGINEER. 


Hite 


118. Apparatus ror on Rartways, F. 
Venables, Hadley Green.—9th January, 1888.—(Not 
proceeded with.) 2d. 

An inclined rail is placed at the side of the rails and 
can be raised or lowered from the -box, and 
when raised acts uj an arm pro from the 

with a steam whistle. 


116. Setr-courtise ror Rattway TRUCKS AND 

Wacons, G. F. Belling, Little liford.—9th January, 

The objoctinte cad having togetbetw the wagons 
avi toget een 

ig an pling them, and it consists in 

the em ent of a hook and a link with a straight 

bac! . The link works on a 


A 
the — projection from the link, and raises it 
clear of hook when desired to uncouple the wagons. 
116. Venicies, H. BE. Newton, London. 
—9th January, 1883.—(4 communication from B. 
Storm, New York.) 6d. 
The object is to prevent the swinging action of two- 
wheeled vehicles, such as Kp ia dog-carts, and it con- 
with of shafts or a pole 
secured to the axle, side bars mounted on the axle, 
and springs coun the side bars with the body. 
The springs are preferably torsion springs. 
11'7. Dritis anp APPARATUS FOR SHARPENING DRILLS, 
—9th January, 
. & Bancroft and W. H. 


living hi chuck which 
revo. whee. a 

clamps and holds the drill so that ite axis is not parallel 
to, nor will it meet the axis about which the chuck 


Béliard, Paris.)—(Not proceeded with.) 4d. 

This relates to a complete system “Ey a 
portable railway, permanently jointed with cross 
sleeper and the fish-plates so as to form straight or 


passage across a 68 le 
section bars or cnewire armatures. These sing 
section bars are and arranged radially 

two concentric supporting rings of different diameters. 
This wheel is mounted in bearings 


immediately in 
low bare clearance for 
3 brushes and contact collect 
from the outer and inner age the 
electricity generated by the passage of bar 
armatures through the magnetic fields. 
121. Pickers ror Looms, H. Ingham, Thornton, 
— 9th January, 1883.—(Not proceeded 
with. 

The body of the picker is of the usual form, but a 
bridge-shaped cut is made in the back, and the piece 
formed by the cut is pressed out at right angles to the 
joy pee the picking strap attached to it so as to be 
in line with the centre of the spindle, there being no 
twist or turn in the strap, whi: can be fastened ya 
fF. bolt, or thong. At the same time, the old place 

attaching above the spindle can be used if required. 


k arresters, more especially for 
socomotives, in which the smoke arch has a ——_ 


wardly exten or ding flue extend- 
ing out res the tube sheet, over the 


r tubes and 
into a mass of water in the base of the smoke 
arch, by the d ht is directed upon the water 
par! shed. The smoke arch is fixed 
front end of 


the front end of the engine; 
to harge into the smoke fiue, 
while exhaust nozzles rise from the exhaust ports in 
the saddle through the bottom of the smoke arch and 

under the centre of the stack. The smoke 


the extension is an extin ing chamber or water 

tank. The smoke arch is divided Scqunaity or 

deflecting partition terminating over the mid the 

water tank. An exhaust or steam jet discharges above 

the deflector directly under the stack. 

124. Mrans ror CoMMUNICATING BETWEEN PASSENGERS 
AND THE GUARDS AND Drivers or TRaiNs, 
W. , New Southgate.—oth January, 1883.— 


attachm 
a tubular felloe of the “ 
125. Execrnicat Frre-aRMs AND ORDNANCE AND 
CaRTRIDGES THEREFOR, B.A. Monfort, New York.— 

9th January, 1888. 6d. 


of eren' 
and also to the ent of the spokes of a wheel to 
Salamon” pattern. 


128. ror R. Chidley 
Wood — January, 1883.—(Not proceeded 


arrives in position 
Modifications are 
182. Gas Enonves, W. R. Lake, London,—oth Je 
communication from H. & Mazin, Brook. 
0.8.)—( Not 
relates to 


g8 


i 


F 


ing. When the is removed a weight or 
turns off the ta: 


186. Governors ror Sream Enornes, &., J. 4. 
Paxman, January, 1883.—(Not 


This relates to governors on the quick-speed dead- 
ht princi; har tke bo thom 
capable of adjustment whilst in motion, so that the 
engine A be run controlled by the 
any speed. spring presses on the w 
e ernor spindle, so as capable 


fall of the valves closing 
187. CLasrs on SWAPS FOR 


T. Burgess, Birmingham.—10th January, 
—(Not with.) Id. 
The tongue of the clasp is flat, and has a wide slot 
near each of the sides running from the back towards 
the front and terminating in a circular cutting. = 


189. Propucrion or F. Wirth, Germany.— 
10th January, 1883.—(4 communication from P. 


along other bases, and to separa’ 
the aniline 100 parts of the mixture of bases 
solved in 100 to 150 parts crude concentrated hydro- 
chloric acid, and allowed to stand, whereby crystals of 
aniline h are formed, and can be separated 
by suitable means. 

‘an’ — (Not 
The fire-box crown of vertical high- 


pressure boilers 
is inclined, and provided with tubes passing 
through a waterway, and leading to a combustion 
chamber, whence they pass by other fire tubes through 
the body of the boiler to the smoke-box. Modifications 


are described. 

‘an ‘ot 

ss to the use of a worsted instead of 
a cotton or woollen warp in the manufacture of 
presid president na “president twills,” 
and more durable fabric is obtained. . 


144. Apparatus ror Wasnine Cray, &c., L. A. Groth, 
London.— January, wt 4 communication 


January, 1888. 
consists in n 


wheels 
cast malleable iron bess with projections to 
receive tubular spokes, the outer of which are 
fastened to the of the wheel by malleable 
ee on which enter the spoke 
ends, and which have holes in them for bolting them 


of | word“ puzzolane "is employed to 


ead. 
ds it takes with 


unger stopped a certain height, the con- 
motion of the slide 


driving 
and at the outer end a grain wheel or caster with a 
platform supported between the two and a sweep or 
ved means for raising and lowering the plat- 
Senn, for tipping it upon its supporting wheels, to 
the angle of the knives to the standing grain 

ed and various i 


11th January, 1 y with.) 
The paper is ona and fed into grippers 
fixed cy’ 


164. Brake Apparatus FOR 
Coleman, January, 1 —(Not 


perambulator. 
165. awp Armina Dover ror Baxine, L, 
Dathis, January, 1883,— (Not proceeded 


one of them is caused to turn 
vided to remove the whole product. 


166. Movaste Oven ror Cooxina 
Dathis, tial January, 1888.—(Not proceeded 


A metallic base plate is over a fire and sup- 
ports a hood lined with a conductor of heat and 
containing trays supported on racks, and 
to direct the heat equally upon the articles to be 
cooked, oF the or foci of 
radiating surfaces forming the inside of the hood. 
167. Mippiinos Porrrizrs, H. J. Kensington, 

—llth January, 1883.—(4 from J. D. 
Hurst, Oregon, U.8.) 


hinati, 


other improve 
-four claims in the specifica- 


152. Hypraviic oTHeR Cements, Mortar, ARTI- 
FiciaL Stone, &c., W. P. Thompson, Liverpool.— 


as contain silicious compounds, which have 
rendered soluble in alkalies by previous artificial or 
natural burning or calcining. 


168. Szraratine VouaTILE Non-VoLaTILe SvsB- 


ably em . If the 
the axles are extended and fitted with outside 
155. Pew ror Fourrars G. Rayson, 
Balham.—10th Jan 1888. 6d. 
This consists in pro the pen with an ink 
retainer encl: the conca’ 
e flow preven’ escape 
other times. 4 


mu Philipp, Bwitzerland.)— 


Currie on Sawinc Marsie, Granite, &c., B. 
Bdwards, London.—l0th January, com 
munication = A, Jeansaume, Paris.) pro- 


with.) 
The stone is on a table, above which is an 
, over which a steel band passes, 
pon by a roughened steel wheel so as to 
make notches in its 


, to which emery or sand and 
water are supplied, so that when the band is caused to 


beneath the ribs soas | or drawn 


This relates to 
the stone, it rapidly | self-fitting 


end of the preceding one, with sta’ 
pipes under the screens, and made ta to 
their rear ends, and through which fans force air. 
Reciprocating rubbers keep the screens clean. The 
chamber 
ved openings ani spaces or pockets 
for heavy impurities carried off by the blast. 
168. Too.s ror SHEARING, PoNCHING, AND CLAMPING, 
T. Perkins, Hitchin, and &. Gilbert, jun., Wansford. 


the 

the shears, and the punching tool 
carried by a lever acted upon by a 

upwards, and by an excentric boss on a hand lever 


tem} 
heat of water placed in a and 
a 
1'72. Corrma on Rearine Sucar Cans, &c., J. Burns, 
wenter, London. 


One or more of circular 
are caused to revolve at a high 
and are mounted in a 


France.—11th January, 1 
consists ormin, 


surfi rill readily liquid 

face al any 

vious layer will prevent the same passing through to 

the 

174. MacHines AND CANDLES, H. 
A. Biertumpfel, Regent's Park.—11th January, 1883. 


travel and brought in contact with the ‘‘ cone” 
a at 80a8 iver 
| from the candle. To facilitate the inser- 
ists in a naturally tien of the conce in the mould, the ave 
cious material venion! "| tubes may be raised and lowered without interfering 
with the clamps, but by dra @ plate across the 
160. Looms ron Wezavine, @. A. Shiers and A. Wright, | holes the rods will be raised with the plate and the 
Oldham.—11th January, 1888. clamps lifted so as to to insert the cones. To reduce 
relates to the “‘ tappet motion” which actuates | the amount of candle material known as scrapings, the 
the healds for effecting of bulk of the space in the trays is reduced by inserting 
; ting tappets, | a mid-feather, and also a piece at each side. The bridge 
So tees ying Denes for setting the | end of the tray is made solid in the The rows 
‘peg wheel” earlier or alge | required, and | of moulds are brought close together in ings ty 
give more room fi the back employing a clamp in one piece with a shifting edge a 
m. It consists in ting the oscillating bottom to hold the candles in position. The pistons 
at the side of the loom and actua them from a | are arranged so as to take out, and the “cover plate” 
crank pin mounted on a wheel with a can take off without unsoldering the flanges of the 
on the end of crank this | pistons. The invention also to means for 
means the ‘‘ peg wheel” can be set without in saving water for heating and the moulds 


for effi the crim 
or corruga‘ J 
cartridge 


needles with two butts, and are all 
on ly to-and-fro 
The frame holds the needles in , and when 


} 
| 216 Serr. 14,1888 
bottom prevent acciden’ has tw° 162. Lenicatine THE Presence on Apsknce or WATER 
walls In CISTERNS OB OTHER VESSELS In CONNECTION 
Sect is connected by platinum wire. wits Barus, &c., J. Shaw and F. Milan, near ; 
motion of the lever 110k January, 1888. 
top ina cup, so that when the pressure is excessive 
trains by audible and visible signals, consists the mercury is forced into the cup, and the water 
fo following tt up the tube escapes through pipe which i 
pive tted levers, the outer one rigidity to the connected parts. tablets are = level 
wi under pressure, meanted on the pivot of the first lever. A disc and a This consists in the production of a double-faced to sult the to which applied, "The 
| Une te | thst toe sane of ‘welt wil appear on. both | BATCUrY entering the cup atthe top of fhe. tube may 
ca e w it and sound an alarm. 
and so close the 181. Mecuayism For Ostarnine Srep-By-sTEP RoTaRy 
Morton, &c., C. D. Abel, London.—9th January, | 148. Wover Fasrics, J. Crabtree, Heckmondwike,— 
1888.—(4 communication from A. Kaiser, Bérlin.} January, 1888.— (Wot proceed with) $4. 
pr a 
A toothed wheel gears with a wheel having either a Gn tate, by deprentog ‘a roller 5 
single tooth. or two or more teeth, whose pitch is a} the warp threads by nf suitable —_—— contact with another roller driven at a different speed 
multiple of that of the first wheel. meio | the time | pegging mechanism which will operate the warp | and revolving in a trough containing varnish, gum, or 
that the second wheel does nok ln the first | threads so that the weft will produce spots on the face | size, The latter roller has also a lateral movement 
. SADDLES OR CYCLES, TRI dc.» 
; " Johnstone, Birmingham.—10th January, 1888. 6d. 

: in forming holes through them and the leather cover- This relates to cundiuenar for heading heated blanks This relates to the application of a spring bolt to the 
ing s0 9s to ventilate the seat. The base-plate sup- for the manufacture of screws, bolts, and other headed | wheel axle, so as to lock the same when the bolt is 
aes the air bag is also perforated, and springs are articles. The blank is placed in a holder on a sliding | shot, the bolt being actuated by a cord or strap attached 

rted in the saddle. saddle, which then moves under a main slide when the 
latter is ascending, and which in descending causes a 
heading die at the bottom to enclose the upper heated 

revolution. e er com 8 or unger now descen: 

on opposite sides of. the piston, that compressed as the | main slide the of a cam, and causes the “opposite 

piston is impelled forward being caused to pass to the | heading tool to compress the blank end in the heading | Sirestious, Te intpduee the dough between the discs, 

’ other side of the piston, and assist in expelling the | die slide ik. Plates are pro- 

{ When the wagons come in contact the loop slides up | the travel of the piston, and then being compressed 

the outstroke, and ating with the qe. 

: = 161. Harvestinc Macuines, W. P. Thompson, Liver- 

we mounted on the fly- = 

: contact under excessive speed. : This relates to ‘‘one wheel” harvesters, that is 

188. Gas Cooxixe Stoves BuRNERs FoR 

orn Heatinc sy Gas, J. Allen, Crouch Hill.—9th 

January, 1883.—(Not proceeded with.) 2d. 
This relates to means whereby the pot when placed 
on the stove opens the gas tap of the burner, and the 
latter is ignited by a small jet ko an tees 
a _ frame containing a series of screens arranged in suc- 
t end of below the rear 
185. &¢., J. Brocklehurst, near | tion. comtve ender with the end’ 
. Philadelphia.) Sd. Stockport.—10th January, 1888. 6d. 
The ordinary process of converting limestone into 
urning the limestone and fu a kiln, an R. Bosseand Dr. P. B. Freise, Germany.) 4d. 
the present invention consists intothe| This consists in producing combining 
swings, which axis is at an angle with the grinding | kiln during the burning jd au, which act upon | “puzzolane” with slaked lime after having groun 
surface, whereby as the chuck swings about its axis, | the red-hot limestone and greatly assist the driving off fully mixing them. The 
and presents the drill to the grinding wheel, the end | of the gas. Instead of steam, water in the form indicate such matters 
surface of the drill lip is ground conical, the apex of | spray may be injected. 
the conical surface being beyond the point of the drill, Northampton.—11th January, 1883. ed 
while its axis is not parallel to, nor does it meet the To shear metal by manual labour a tool is susteyed 
right cone, to which the end of the lip of the dil is 
a cone, to w 
stances, &c., W. P. Thompson, Liverpool.—l0th | acted by a spring to separate the blades, while a 
9. = January, 1883.—(A4 communication from J. A. | lever with an excentric boss acts upon the movable 
119. Portable B. de Pass, London.—9th ‘Mathien, Detroit, U.8&) 6d 
~~ — Sa The substance to be treated is first admitted to a is 
kettle wg a perforated pipe, so as to enter in fine it 
streams, and is boiled by a steam coil. A vacuum is to 
maintained in the kettle, and carries off a large part | depress it. ‘o forms 0 ping tools ac y a 
| curv m one piece, w may of the of lever with an excentric boss are also described. 
instan concentra ad ture is pas A nd P. Stuart, Bdinburgh.— 
I tly. © motion and nut the pres- | heated by a steam coil, and which contains a pipe in with.) ode 
sure of the spring _ be as eo which a vacuum is maintained, the pressure of air| ‘The object is to construct paving blocks of concrete 
7 | the tank forcing the mixture into such pipe through | or artificial stone with channels under the wearing 
small holes, so that the sudden decrease — surface to receive telegraph, telephone, or other wires. 
action when the is moved quickly by the sudden in moulding such blocks with the desired 
171. Incusators, &c., W. Muir, Renfrew, N.B.—l1th 
154. Cars, Omnipuses, &c., S. Andrews, Cardiff.—l0th January, 1883.—(Not proceeded with.) 4d. 

January, 1888. 6d. This relates to means for heating, regulating, and 
spokes of the armature to pass successively through a The principal object is to enable omnibuses to run | ventilating incubators, so as to maintain a uniform 
series of —— fields produced by a number of per- with greater ease, safety, and comfort by increasing 
manent or electro-magnets, the poles of which are con- 

through the under carriage and frame, and into the 
body of the vehicle under the seats. Six or more 
side edge into a spring piece, from each of which a f 
c knob projects, so as to Le them inwards, and release 
them from notches in the‘mouthpiece of the fastening. —— 
ermany. wt ual, ne be 
4 animal, man’ steam or power. 
The distillates from coal tar are extracted by means clutch is arranged for throwing the discs in and out 
eulphurie — of gear, and guards are to throw the cane cut 
to pass e aqueous solution. e are 
liberated from the solution and separated by distilla- clear of the machine. ; 
tion, those of a high-boiling being collected Hyorenic Pittows Beppine, H. 7. Baeschlin, 
a from those of a low-bo’ t. The latter 
Not with.) 2d. com! on ous ma such as hygrosco; 
123. Spark Arresters, A. J. Boult, London.—9th Janu- This adaiee to the — a4 of ammonia from various | cotton lint, with less pervious carded fibrous dred} 
ary, 1883.—(A communication from J. A. Sterling, gases by a heated solution of acid (preferably sul- | placed beneath it, and resting on an impervious mate- 
New York.) 8d. phuric), which is presented to them in the form of | rial ———. of double paper or fabric made imper 
spray, and also to apparatus for effecting such opera- | vious to liquid, or india-rubber or other naturally 
ion. impervious material. The whole is enclosed in a cover 
159 of one or more of copic fabric, 
; centre of the saddle resting on a swivel of a four- 8d. 
arch extends forward and projects over the bumper 
beam. so as to increase i 
The object is to wash — and other similar sub- 
stances more thorou; aly, and at about one-fifth of the 
usual cost. A om drum is mounted on and 
revolves with a shaft, and in it is fixed a spiral frame 
carrying knives. The clay is fed in ‘at the large end, 
proc . " and passes to the small end, being acted upon during 
The invention is applicable to trains fitted with an | its passage ~ 4 stream of water, the washed mass 
atmospheric brake, and consists in connecting to the | falling a ty circular grating fixed to the end of 
atmospheric tube a pipe communicating with a whistle | the drum, w: the stones and gravel pass out at the 
or other — by in the end. 
compartments o' e , and which when open Gubdins. Cross. 
air from the tube to operate the 
rm. 
126. VeLocrrrpss, J. White and J. Ashb th the rocking action of the tappets. and candle material, an¢ ous other improvement 
Oth January, 1883 Not 161. on Connvsatine CLosinc | 1'75. MACHINERY FOR THE PRODUCTION OF 

Cantrincs Cases, H. A, A. Thorn, London.—llth Fasrics, F. J. Drewry, Burton-on-Trent 

anuary, 1883. 6d. (executor of W. Morgan-Brown, London.) — 11th 

ping communication from H. Martini, 

h the A thread is laid over a number of needles and under 

veo ~ uate which screw upon the ends of bevelled inclined studs near the bottom beyond | another number of needles of the row, thus forming 

A — battery, a storage battery, or other source the hu the studs, is of ahollow conical form. A mandril or owe’ first needles and hanging on the others 

of electricity is provided, and the conducting wires | 145. Brercn-Loapine Smatt-arms, J. F. Swindurn, | plunger of small diameter has its end tapered, and an | behind the old loops stretched out on the back of the 

connected with contact points in the cartridge ember Birmingham.—l0th January, 1883. 6d. eae we, Re we at the bottom of the cylinder regu- | fabric. The needles which can be moved separately 

of the firm-arm. There is a break in one wire, and a This relates to drop-down small-arms, and it consists lates the backward play of the mandril so as to adjust | are lodged in groove of two , one connected to a 

button is provided so as to close the circuit and dis- | in giving en Ra te eg it to the various charges in the cases. The conical part with it. The 
charge the firearm. Another means is also provided at its junction with the short arm, ts 
prt ne ee ef eye and is set with the | a bread ee ee aoe of the plunger when the case is pressed in, the studs 

cireuit open under ordinary circumstances, so as to | the break-off, and making the short arm taper from | corrugating the ends in the usual way. 


__Supr. 14, 1888. 


THE ENGINEER. 


advanced the thread is laid over them and formed into 


i 


every one carrying a horizontal rod at top placed before 
cards the 


a uard prism with to the left towards 
the rods by levers and excen' on the driving shaft. 
1'76. Apparatus vor Lusricatinc Stzam CyrINDERs, 


Liverpool.—1lth January, 
1883.—{A communica: from ©. H. Parshall, 
Detroit, U.S) 6d. 

The body of the oil reservoir is connected by a stem 
to the steam chest, and a pipe connects the steam port 
between the steam chest and cylinder with a cylinder 
formed in the body, and containing a plunger with a 
nee head at top than its stem below. The plunger 
is forced down by steam pressure the action of 

spring surroun the stem. A valve 

justable from the outside of the oil reservoir governs 
the flow of liquid into the plunger cylinder beneath the 
ph r, and the latter when forced down by steam pres- 
sure a valve opening upwards into the in 
the stem connecting the reservoir with the steam 
chest, and so causes a quantity of oil to the valve 
and be delivered to the steam chest. en the steam 


is cut off from the pipe communica’ with the 

cylinder, the plunger the valve 

undrr the pressure of steam in the chest. 

1'7'7. Macutnes, B. W. Lee, Leicester.—1lth 
January, with.) 2d. 

The object is to remove the raw edges of the fabric 


sewing 

178. ror Hoxinc Between Rows oF 
Puants, B. Edwards, London. — 11th January, 
1883.—(A communication from L. Viet, Paris.) 6d. 

This relates to hoeing machines, the wheels of which, 
and also the implements, can be adjusted to suit the 
distance between the rows of plants, 


180. Incanpescent Execrric Lamps, 7. B. Gatehouse, 

- Camberwell, and H. Alabaster, South Croydon.—11th 
January, 1888. 6d. 

This relates to the construction of carbon filaments 
for incandescent lamps, with metallic terminal leads, 
without mechanical joint. Upon the ends of the fila- 
ment copper is electrolytically deposited, and over the 
copper a layer of platinum is deposited, and the 
metallic ends sealed in the neck of the globe, so that 
they project. through it. 

181. AppuraNces FoR ELECTRICALLY CONTROLLING 
axp THE Speep or Eyornes Em- 
PLOYED FoR Driving DyNAMO-ELECTRIC MACHINES, 
J. Richardson, Lincoln.—11th January, 1883. 6d. 

This consists in the combination with an ordinary 

= governor of an electro-motor connected with the 
ttle valve, so that when the governor slide rises an 

electric circuit is completed, and the motor being 
started will operate the ttle valve. 


182. Coverinos ror PREVENTING THE RADIATION OR 


TRANSMISSION OF Heat, C. Toope, Stepney.—11th 
January, 1883. 6d. 

This consists in the manufacture of non-conducting 
coverings for pipes of silicate cotton or fibrous asbestos 
and sheet asbestos, coiled up together to form alternate 
layers, with internal and external layers of sheet 
asbestos. 


188. Execrric Arc Lamps, J. G. Lorrain, Westminster. 
January, 1883. 8d. 

One form of lamp consists in providing a solenoid of 
suitable resistance with rollers, so that it can move 
between two guide rods, the solenoid being placed as 
a shunt between the terminals of thelamp. Through 
the centre pass two cores of soft iron, placed end to 
end, and having between their ends a spring tending 
to separate them. The lower core is hollow, and the 
upper carbon holder attached to the upper core passes 
through it. The lower core operates and partial: 
supports a brake, which presses on the guide rods, and 
consists of two bars, each supported = link attached 
to the bottom of the solenoid, and the inner end of 
each pivotted to the lower core, while their outer ends 
carry brake shoes. When the current passes through 
the solenoid, the lower core is drawn pe 8, 
releasing the pressure of the brakes on the guide rods, 
and allowing the solenoid to slide down until the 
carbons touch, when the current being free to pass 
through the carbons is diverted from the solenoid, and 
ae een the cores causes the brake to act 
and the upper core to be lifted, whereby the arc is 
struck. 

185. Hanness Sappies ror FacititatTino tHe Re- 
LEASE OF FALLEN HORSES FROM THEIR HARNESS, G. 

lock, London,.—12th January, 1883. 

The ea and crupper are connected to the saddle by 
means of a screw pin, taking into a socket in a metal 
trough, fixed on top and across the centre of the saddle- 
tree, so that by removing the pin the tugs and crupper 
are immediately 

186. Preventine THE Entry oF WATER INTO THE AIR 
AND WATER-TIGHT COMPARTMENTS OF SuiPs, &c., 
A. H. Williams, Peckham.—12th January, 1883.— 
(Not proceeded with. 

This consists in filling such compartments with a 
number of small light hermetically closed 80 
that if the compartments are fractured water be 
prevented from entering the same. 

188. Vatves anp VaLve Gear For Motive PowEr 
Enarngs, &c., J. Aimers and J. Tinline, Selkirk.— 
12th January, 1883. 6d. 

As applied. to steam engines the steam inlet and 
exhaust ports are formed to suit a rotating valve of 
disc shape fitted on a spindle in line with the centre 
of the exhaust port. A single admission port is cut 
through the disc at one side, and the exhaust port is 
formed by a segmental recess communicating with a 
central circular recess opposite the exhaust port of 
the cylinder face. The valve is rotated from the 
governor spindle, and inlet and exhaust ports 


alternately over each inlet port, whilst the central 
recess ways open to the exhaust of the 


tributing valve, and consists of a disc with two seg- 
mental ports opposite the inlet ports of the cylinder. 
The disc is carried by a hollow shaft surrounding the 
distributing valve spindle, and is fitted with a lever 
connected to a spring or dash-pot, by which the valve 
is kept in a normal position in w! the steam ports 
are closed ; but the valve is actuated to o) such ports 
by cams on the distributing valve . 
189. ror Putter W. Alexander, 
Govan, N.B.—12th January, 1883. 4d. 

This relates to the fact of sh with a 
metal frame having a groove on its periphery to receive 
sections of hard wood secured therein by suitable bolts 
or rivets, and which form the rim of the sheaves. 
190. Steam Borers Like Furnaces, J. Williams, 

Cardiff.—12th January, 1888. 6d. 


ereon, chamber pipes 
through which currents of air are induced by. steam 
A co perforated chamber is placed 
hind the bridge in the combustion chamber, and air 
forced therein by a similar arrangement of pipes. 
191. Stezve Luyxs, Stops, Butrons, ann 
oTHER Dress Fasteners, W. J. Jordan, Ca ° 
—12th ys 1883.—(Not proceeded with.) 2d. 


A metal sli inside the link, one end being 
attached to its the distance 


198. Cewrrrrvca, Macuoves ror Srparatina Svus- 
stances, d&c., J. &. Meyer, —12th Janu- 
ary, 1888. 6d. 


A drum is connected to its spindle at top and 
bottom, and apertures are formed at top for access to 
the interior, and are closed doors secured by a 
cross bar. The drum is Lo ma divided by two or 
more vertical radial partitions extending from the 
bottom to the cover, and each having on its next 
the spindle a deep groove extending from the m2 
through the cover, and terminating in a lip turned 
outwards to throw any liquid leaving it into a fixed 
receiver surrounding the lip. At bottom the ve is 
d ed until the bottom of each reaches tu outer 
wall of the drum, and at the extreme end of the 
deepened part holes are pierced through the side walls. 
extending up some distance, an erably o' sec- 
tion, the channel exten the bottom of the 
drum, so that liquid leaving by will pass to a 
fixed receiver below. 

194. Manvracrurs or Boots anp SHozs, Quick, 
Bristol.—13th January, 1888.—(Not proceeded with.) 

The es to render button and lace holes less 

liable to 


195. Process ron THE IMPROVEMENT OF ToBacco, W. 
B. Gedge, London.—12th January, 1883.—(4 commu- 
nication from F. C. Glaser, Berlin.) 4d. 

The object is to improve tobacco by removing there- 
from, without injury to the aroma, the fatty, waxy, 
sists essen’ in the em ent of vo je su 
stances solvents tes fatty and other 
matters, the extract being treated with alkaline re- 
acting fluids to separate the substances containing the 
psn and fat, and the remainder poured back over the 


196. Breakine, on PoLverisine Stones, 
i January, 18838.—(Not 


proc 2d 

A cylindrical jaw is supported on a frame, and 
within it upon an approximately vertical shaft is a 
crushing head tapering towards its upper end and of 
circular section. The shaft is suitably supported and 
is caused to revolve, the lower bearing revolving with 
it, and being arranged so as to give an excentric 
motion to this end of the shaft. 


198. Ercuine on Roturrs, C. J. Appleton, Salford, 
D. Appleton, Manchester.—12th January, 1883. 


The etching is effected by the aid of electric or 
magnetic currents, and it consists in making the 
roller the anode of a ba‘ , the current ing from 
it to the cathode. The roller is preferably caused to 
revolve or oscillate during the . By these 
means the parts of the roller unprotected by a coat of 
protecting varnish will be acted upon by the current, 
and the required design etched upon the roller. 

199. Worxsaskerts, &c., J. Johnson and BE. Renaudi: 
London.—12th January, 1883,—{ Not proceeded with. 


2d. 

This consists in combining with cane, wicker, straw, 
and cotton or hemp string, cord or string made o! 
exotic hemp, as aloe, alpha Mexico, 

China , and other plants of the same family, 

which are made into string or cord and dyed, and have 

the appearance of silk. 

200. Manuracture or R. Hadfield, Shefield.— 
12th January, 1883. 4d. 

This consists in the method of treating iron or metal 
either wholly or to a great extent decarbonised, or steel 
while in course of manufacture by introducing therein 
a sufficient proportion of rich ferro-manganese to pro- 
duce in such decarbonised iron or metal or steel a per- 
centage of manganese varying between 7 per cent. to 
processes mpering, rolling, forging, an ening 
are dispensed with, “nd a steel obtained of — 


uality, greater commercial value and at less cost 
| hitherto” 


201. Compounp Stream J. R. Wells, New 
“pressure and low-pressure cylinder are 
in line with each other, and have a stuffing-box 
between them, the steam being conducted through the 
high-pressure cylinder, and then through a jacket 
surrounding the latter to the low-pressure cylinder. 
The pistons move in opposite directions, the high- 
piston d ding, and the low-p = 
ton rising until they are close together. The high- 
jure piston has one rod passing through stuffing- 
Panes in the low-pressure cylinder below, and in its 
piston, and is ted by a head and rod to a 
single crank. The low-pressure piston has two rods, 
oak ted by an independent head aud rod 
to a separate crank on either side of the former single 
crank, which is diametrically opposite the other two. 
Piston valves are used for distributing and exhausting 
the steam, and they are arranged so as to be worked by 
a single lever. 
202. Formine tHe Heaps or Rivets, Spikes, 


(Not wri 

This relates to dies doe forming the heads of bolts, 
&c., the object being to form the heads more accurately 
concentric with the stem, and consists in forming the 
lower die with its upper and outer part tapering, and 
the upper die with a recess in its under side to fit over 
the tapering part of the former, the “‘snap” or cup 
being formed in the upper part of the recess, 

208. Iron Hanp-rait Stancaions, W. Rockliffe, Sun- 

derland.—18th January, 1888. 2d. 

This consists in taking iron direct from the furnace 
to rolls constructed with grooves in the proper - 
tions to form the bulbs on the stanchion, and of the 
proper sha to roll the stanchion to the required 
taper, the ‘erence of each roll being the length 
of a stanchion. 
205. Posts ron Suprortine WIRES For TELEGRAPHIC 

AND OTHER ExectricaL Purposes anp ELEcTRIC 
EB. J. May, Chariton.—13th January, 

This relates to means for jointing together tubes to 
form posts, and it consists in making the 
each length of tube ta; , and slitting the low 
for a certain distance to enable it to adapt itself freely 
to the tapered part, when a ring is forced over the out- 
side and secures the two lengths securely together. 


206. Locomotive Enotnzs, R. F. Fairlie, Westminster. 
—18th January, 1883.—(Not with, 
in! g the s pipe throu 

the smoke-box, of carrying it through the boiler into 
the centre, and thence to cylinders, the 
object g to prevent condensation of steam and 
reduce the cost of steam pipes. The tender wheels of 

neted ers arranged for purpose, an 7m 
which it to exhausted into tanks and condensed. The 


bogie centre is of greatly enlarged diameter, to stead 
theengine., Large Tones with the water 
space extend across the fire-box. 


207. Drawine Corks rrom Borties, F. H. F. Rngel, 
Hamburg.—18th January, 1888.—(4 communication 


the cork, the ends of the linen leased, and 
the hep ana wards, while the bottle is held 
firmly. part of the pg get the bottle is pro- 
tected from the action of liquid by a coating of 
wax, 


208. Boxes, 7. Foxall, London.—13th Janu- 
ary, 4 
This relates to boxes for receiving pans of moist 


ent of levers connected with the 
slam ook of the carriage door. 
218. anp Casement Fasteninas, B. A. Showell, 
and C. Turner, Birmingham.—18th January, 


rail of the lower sash is a short 
rail of tle 


so as to be capable of therein, and having at 
its inner cls tooth, which enters a ve in the 
tube on the other rail, end of w is inclined, 


214. Hor-arn Enorves, H. H. Lake, London.—18th 
.—(A communication from J. Schreiber 
and M. Fellner, Vienng.) 6d. 

This relates to hot-air engines, designed for driving 
sewing and other small m es, and it consists 
partly in providing the cylinder of the engine at a 
point between the extreme pomene occupied by the 
piston, with means whereby at 
during the ascent of the piston air will be admitted to 
the cylinder and allowed to pass out during its de- 
scent; and it comprises means for adjusting and fixing 
the lead of the displacer or plunger with to the 
piston. Other improvements are also d bed. 

216. Rotary Pumps anp Enaines, B. Donkin, Ber- 

is relates pumps an 
applicable for drawing or forcing air. The cylinder A 
is in transverse section approximatively a cardioid 
curve. The piston B is oblong, and ———_ its centre 
passes a crank pin C carried by an axis D, the centre of 
which coincides with the centre of the stationary circle 
from which the curve of the cylinder is struck, the 
radial distance between the centre of axis D and that 
of the crank pin being somewhat less than the radius 
of such circle, and the extreme point of the inward 
bend of the cardioid curve is also cut off so that the 
piston may have sufficient thickness atthe centre. The 
ends of the piston fit the ends of the a a its 
edge furthest from the inward bend of 
always fits up to the side thereof. E is the inlet an 
F the outlet. The crank pin projects from disc G, 
mounted on shaft D, arfd fitting a recess in the casing. 


The other end of the crank pin passes through disc 
H, concentric with the crank and free to revolve in a 
recess at the te end of the casing. A tubular 
neck projects from the piston and also passes through 
, and carries I, with Wide bare 
en parallel bars K, 

form of a right angled cross, one pair being 

with the piston. Between each is a block L, 
turning on a pin carried by the casing, the two pins 
being on opposite sides of and equidistant from the 
crank axis, and connected by a bar. On the end of the 
crank pin is an arm X, carrying a pin concentric with 
po ong a and which fits a bearing in the centre 


223. Dovsie-Lock Universal Joint For CouPLiING 


This relates to an improvement on patent No. 1828, 
@ dou 


end of one pipe, and union 
loose on the other pipe. The ribs are 


he projections, 
drawing up the two parts, between which india-rubber 
is inserted 


making a first lock. It 

it comes in contact with a second projection near the 

centre of the segmental ribs, such projection 

coming in contact with a recess cut in the proj io 

and entering therein forms a double-lock joint. 

232. or Srrowtia, D. Urquhart, West- 
minster. ~15th January, 1888. 4d. 

This relates to the manufacture of carbonate of 
strontia from sulphate of strontia or celestine. Accord- 
ing to one method the sulphate is ground to a fine 

wder and boiled with black ash liquor obtained in 

manufacture of carbonate of soda vy. the Leblanc 
process, and which contains carbonate of soda, caustic 
soda, and some sulphide, and by it the sulphate of 
strontia is decomposed and carbonate of strontia and 
caustic strontia are formed, and sulphate of soda. The 


aporated down and sulphate soda Oo from 
By another method the sulphate of strontia is 
with black ash and car substances 


aluminate and carbonic acid or an 
car! 
265. Seraratina Soups or Dirrerent Specrric 
T. B. Sharp, Smethwick.—16th January, 
The a) tus employed consists of a vertical water 
tube in which an t of water is 


curren 

to meet a descending stream of particles to be sepa- 

rated, the heavier descending and col- 

lected at the bottom of the tube, while the ter 
les are carried upwards and pass with the over- 
iow water into a suitable receptacle. 

259. Arraratus ror Dritiina on Borie Rocs, &c., 
H. Lake, London.—l6th January, 1888.—(A com- 
munication from A. Cantin, Paria}. 10d. 

consis: the mode of mounting the 

machine upon its frame, so that the direction 
drilled is independent of 


bored, such hole en to allow full 

ty ts rear part of tho toa proportion 
shows the construction of the 


$12. Typz Warrers, &c., J. J. Raggett, Aston, near 
Birmingham.—18th January, 1883. 18, 

As applied to a label type writer, the invention con- 
sists in fixing the types, which are ype of india- 
rubber, in a row or rows on the rim of a cylindrical 
wheel which rotates on an axis near the end of a lever 
capable of motion in a vertical plane. The joint on 
which the lever turns is fixed on a table with a rib on 
its underside engaging with and capable of traversing 
in one of a series of parallel grooves in a stationary 
guide table, the grooves being the distance apart that 
the lines of writing are required to be written. Tho 
types are inked by a pad, which also acts as a shield, 
or byaroller. The outer face of the pad rests on the 
paper, and has a slot in it to permit only one letter or 
type to come in contact with the same. 
wheel has teeth with which engages a stop carried on 
the end of spring lever, by depressing which the wheel 
can be turn the required position, and then by 
depressing the lever carrying the wheel the im- 
pressi produced. The movable table is then 
shifted to carry the paper the necessary distance to 
receive the next letter, and the Mom repeated. 
When the line is finfshed the movable table is moved 
to the next groove in the fixed table, 
$2'7. Nertinc Macuinery, J. H. Johnson, London.— 

19th January, 1883.—(4 comm ion from Gal- 
land and Chaunier, Paris.) 10d. 

The machine is worked with a double jacquard 
action forming meshes and knots similar and in the 
same direction as those made by hand with great 
rapidity. The double jacquard motion employed for 
the distribution of the motive power is composed 
two slide boxes of a vertical 
motion destined to elevate hooks, which are caused by 
the jacquard action to engage successively with cross 
bars on the boxes, and which hooks in actuate 

of 


levers.which transmit motion to the various parts 
the machine. 


340. Coxe Ovens, R. H. Brandon, Paris,—20th Janu- 
communication from B. Franzen, 
um, 


This relates to vertical coke ovens, and cons’ 
First, in forming a series of small flues row 
the entire periphery and the entire height of the 
carbonising chamber for the escape of the gas; 
Secondly, series of vertical combustion 
charabers round the earbonising chamber, through 
the entire height of the oven and communicating above 
with the carbonising chamber and below with a flue, 
where the flames unite for the purpose of receivin 
through a series of small flues at different places, het 
air serving to burn the gases which enter these cham- 
bers through the small inclined flues in order to im 
y, in arran) round the carbonising cham! 
a series of saperpoesl chambers, noes heat the 
air for combustion, and which communicate with 
external air by small flues which can be 


on the entire peri; 3 and Fi 
on the up of coke ovens a second 

ue for urpose of mixing flames, 
allows of a the waste flames from one or more 
ovens through the combustion chambers of an adjacent 


oven. 

372. Braces ror Supportive Trousers, &c., F. 
Hovenden, West Dulwich.—28rd January, 1883.’ 6d. 

A long strap starts from the r ht-hand” 

junction piece behind, passes under the righ’ arm-pit 

over the shoulder across the back, under the left arm- 

pit, and is fastened to the buttons in front under the 

e 


left arm-pit, over the left 
under 


493. Wixpine Tareap upon Sroors on Bossiws, J. P 
Kerr - T. Law, Paisley, N.B.—80th January 


1883. 
The machine is constructed to operate simultane- 
ously on a number of spools, the winding spi: 


being an being a winding spindle 
and a back spindle for each apool, all in the mrs 
Below 


which the winding spindles are attached, while the 
back spindles are attached to the other, the two rods 
having the necessary movements imparted to them by 
cams atoneend. An ad 


e driv: on each driving 
within it the boss fing 


635. ror Carryinc Music, Drawiwas, &c., 
a4 A. Morris, Herne Hill.—6th February, 1883. 


This consists in making the satchel of half cylindri- 
cal form with a flat bottom, so that the music or 
papers need not be folded. It may open at the 
or bottom, 
‘706. Covourinc Matrens ror Dyzine anp 


Manchester. —9th 
Levinstein, February, 


This relates to anew method of ig sul 
acids of beta naphtol, and o 
matters by combining these sulpho acids or their salts 
with certain diazo compounds. 10ib. of 
powdered beta naphtol is dissolved in 80Ib. of 
phuric acid of 170 deg. Twaddells, keeping the tempera- 
ture below 80 deg. Cent. The solution is stirred con- 
stantly for ten or twelve hours ata temperature of 
80deg. to 35deg. The sulpho acid of beta naphtol 
obtained is diluted with 20 gallons of water and lime 
added to neutralise excess of sulphuric acid and con- 


vert the sulpho acids of naphtol into their limo salts. 
The mixture is then heated to boiling, and filtered and 


on 
and the 


concentrated until it does not show a 
further concentration. It is allowed to 


H in operating the drill by 
Pt colour, and it consists in forming such boxes with a | such frame; Secondly, — 
loops loops strip of metal having turned-up edges with parts cut | hydraulic pressure; and Thirdly, in arranging and 
he first’ whisk so that the turned-up parts will havea spring constructing the drill so that it segregates the material 
form loops, are automatically drawn back. The needle action, and firmly secure pans placed between them | by cutting and a and 80 That the material is 
eS arent wie Ee ee eee ee and one side of the box, by which means no cross | conducted automatically by the tool out of the hole . 
each groove, recei’ one of the needle butts in a strips between the pans are required, and the edges of 
notch and malaed oak levers arranged in two rows the adjacent pans may touch. Ss 
212. Lerrine Down Carriage Winpows, 7. Cheet- Q 
January, 1883. 6d. | 
The object is to enable the opener of the landau f) ' | 
carriago door, either from the inside or outside of the eee | | 
carriage, to lower the window at the same instant, 
and thus prevent the breaking of the glass and the ° H i 
trouble of putting the window down when the person V 
inside desires to get out, and it consists in a suitable = (| aa i 
S 
imilar tube, and in the former spring bolt is fitted 
and laces, and consists in securing a string or cord | go that when the bolt is turn ter the too! et — | 
round the edge of such holes. passed through the latter tube—the tooth is caused to 
travel up the incline and so pull the rails 
firmly together, and at the same time securely fasten- | 
ing them. 
when sown by means of a revolving ular e f 
workin ainst a fixed blade, both attached to the 
4 
(ere) . 
| 
Y Y 
A 
1] 
| 
Pips, &c., R. Watkinson, Salford.—l5th January, 
oulder, across the back, 
and is fastened to the . 
re uttons in front under the right breast. The junction 
snap Jock which cannot accidentally become un- | piece has tabs which are fastened to the rear buttons { 
fastened. The two ends of pipe are drawn together | as usual, 
by fastenings formed partly by segmental ribs at the 
lock shoulder which slips over the first projection, a . 
duced between the rod to which the back spindles 
: are attached a the part directly acted on by the cam, ; 
BO 25 LO allow (nO DACK spindies to be 
cylinder. 6 Vaive can 6 shilte or reversing the 
engine. A cut-off valve is fitted to the back of the dis- 
end, 80 th he serraved edge may Dear on the pa 
outside the boss and prevent thread bicgey by the 
boss, and the thread eas Ay cut closer to the spool j 
end. To further ensure the knife had formed with 
precipitated car te of stron was! to remove 
the soda salts and dried. The wagh liquors and the 4 
first liquor are treated with carbonic acid to recover the 
caustic strontia which is in solution, and they are then - 
ev 
and the mixture roasted, and by a third method 
sul or sulphide of strontia is converted into 
e@ object is to secure more ‘ect combustion of 
the fuel and diminish the formation of smoke, and it 
consists in attaching a hollow chamber to 
the dead plate, and resting the front ends of the grate 4 
from EB. Berlien. Germany.) 
A strip or band of linen or other suitable material is 
placed over the mouth of the bottle and driven in 
under the cork, the ends being then secured to the 
sides of the bottle in : suitable - To withdraw 
eyond 6 centre. oop is attached transversely to 
the connecting link, and runs on the slide. A spring precip . 
keeps the loop in the centre of the link. cook 


form divided inside by a longitudinal | 
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ted, when the solution, which is | A metal wound outside the in the oppo- | which the electrici is to be derived, and it consists. - ¥ Pips Toncusgs anp Wrenog 


836. Gas Moron Exores, J. Imray, London.—15th 


patent No, 7: jor compressing by 


successive exp 
ture, so as to combine in ey a 


sing air w! 
passes to the m: motor cylind the piston 
therein, which is connected to a crank shaft. 

960. Governors yor ReouLaTinc THE SPEED oF 
Sream aNp oTHeR Encinas, F. M. Rogers, London. 
—2lst February, 1888 —(A communication from J. 


ton and rod to operate any convenient of = 
ordinary centrifugal — = with the object of 
counteracting or centrifugal force of the 


One mode 
of effecting this is shown in the drawing. The boiler 
B, and the ~~ py of such 


governor. Other arrangements are described to suit 


The governing movement set in action by es my of 
oes not act directly on the valve but 


arrangement a “rs wheel ae by momentum is com- 


and these 


parts are 
cylinder, the valve of ws is of hollow cylindrical 


diametrical 
partition, and it has both a turning and a 1 


2050. Grass Lamp Carmyey, P. 4. Bayle, Paris.—28rd 
April, 18 1888.—{Complete } "Ad. 


ip chimveys of a conical 
it di t form to increase the 
and the light of Pp. 
Roi Mits, 4. J. Boult, 


nex ; 
adjusting the fast rolls to and from the slow rolls. 
Pipes extend over the adjacent faces of each pair of 
placed over the mill. The other end of each pipe 
carries a sliding gate to regulate the draft. The face 
of each pipe is slotted to communicate along its entire 
length with a having a channel leading from 
the pipe out over adjacent faces of a pair of rolls 
and then down between them, and also has a flange to 
ector above to prevent the fluff flying over and 
behind the pipe. The fast rollers have their bearings 
bearings. arms pass through a cross bar of the 
frame, and are pivotted upon short shafts that fit 
round openings in the cross bar. The arms on each 
side are connected by other arms, rods, and shafts, the 
latter carrying between er arms, rods and shaft, the | 
arms an excentric, about which is fitted the eye of a 
screw bolt, the shank of which screws into a socket in 
the end of a shaft fitted in a housing in the frame, 
the rolls are adjusted, and spring allows them to 
yield when necessary. 
April, 1888" (Complete 
The inven in ing the impurities 
which are raised surface of the water by ebulli- 
tion that surface, and then upward into a reser- 
men: cooler passing 
being deposi 


2081. on 0. Imray, London.— 
1883.—(A communication 8. 
and C. Westcott, Philadelphia )—(Complete.) 


This relates to means for of an 

umbrella or parasol in the k 

respectively to the closed opened condi- 
ions of the umbrella or , without the employ- 


2084. Manvracturt or Rope anp MAcHINERY 
oe THEREFOR, H. H. Lake, London.— 
24th April, we communication from C. C. 

Colby, (Quebec.) 6d. 
Single wires are first 
cores for the strands, and then single wires are placed 
around such strand cores to form strands, and lastly 


motion in a cylindrical chamber. Each compartment 
of the valve has a helical slot in its side, and when 
the governor acts upon it the valve turns and puts 
one port in comm 
and the other with the exhaust port. On the 
moving it moves the valve longitudinally and cuts off 
the steam. 
1877. Spanwens, J. 
—15th March, 1888. en 

This with an adjustable jaw and 
known as “Clyburn” spanners, and it consists in 
forming the movable ection exten: 
under the cross bar and e end wi 


1680. Fastexrncs ror GLoves, Boors, Suozs, &., 
B. D. J. Neupert, Germany.—28th March, "iee3.— 
(Complete) 4d. 

A lever with a long slot is mounted on a loop secured 
to the glove, and has at its outer end a button to enter 
the hole in the other side of the glove. The slots end in 
a recess, and when the button has been inserted in the 
button-hole the lever is turned over and then drawn 
back until the loop enters the recess at the end of the 
slot. A modification is shown in which the lever, 
instead of being slotted, slides in a bush hinged to the 


1668. Tatatisc Mick For Propuction or Burrer 
yh A. J. Allison, London.—8rd 
il, y communication yrom B. R. Powell, 
Vermont, | 6d. 

This consists in treating milk for the manufacture 
of butter and cheese by first heating it and then cool- 
ing the same in vacuo, Suitable apparatus is described 
for effecting this object. 

1763. Rotts, J. Haddan, Ken- 
April 1883.—(4 communication from 
&. T. J. Coleman, J. N. 


This comprises a special construction of rolls where- 
with a peculiar horseshoe blank bar can be produced in 
the most —_ rapid, and economical manner, said 

capable of being subsequently cut into sec- 
tions and then bent, so as to afford two entirely dis- 
tinct forms of horseshoes. 


1910. Screw-currixc Macuines, A. M. Clark, London. 
—Il4th April, 1883 —{A communication from L. B. 
Lepine, Paris.)—(Complete.) 

This relates to a universal screw-cutting machine 
tool for cutting right or left-hand e amow threads of any 
capable most minute varia- 

mating the rate of Pom anys Py the slide rest of a lathe 
upon the d of obliquity in a horizontal 

given to or guiding bar fixed upon a 

slide, the slide rest in a 

1045. Apparatus FOR USE IN THE MANUFACTURE OF 
W. R. Lake, London.—lith April, 

_ unication from C. Coupland, Seymour, 
v. my 10d. 
This rela’ general construction of the appa- 


1988. Evecreic J. Allison, 
London.—19th April, 1883.—(4 comm 
ne New York.)—(Complete.) 6d. 


nate division of a cable are turned in succession from 
right to left and left to right, so that when two divi- 
sions are connected the correspon ies are in a 
relation to reverse the magnetic polarity of the currents 
in each successive division. The cable is enclosed in a 
mould and an insulating composition poured round it 


of ine, resin, or the 
product or of the residuum or tar of petroleum. 


the strands are laid around a main rope or core to form 
the rope, the whole being effected by suitable 
hinery in one conti 
2085. Corpacr, Wessino, &c., H. H. 
April, 1883. from J. 


onary ring or traveller- 
ro and at other times removed by carrier 
= eels, with which they revolve to new positions 
in such guide ring; and the invention ly consists 
in the combination with the usual revolving 
heving one or more recesses or gui 
cut in it, of one or more independent switch 
points ada ted in one direction by the 


springs, for the purpose of automaticall i the 
travellers alternately into and out of he 


the 


2110. Expiess Banp Kwire Macnives ror Corrina 
Mile Bnd.—26th April, 


band knife with its 
two edges indented to form a succession of cutting 
edges inclined at a very acute an to the centre line 
of the blade, the successive a ae 


2143. + &c., W. R. Lake, London. 
—27th April, 1883.—(4 communication from B. F. 
Macgeorge, Victoria.) — (Complete.) 6d. 

This relates toa Itazimuth 
instrument, and to apparatus for ed its 
tions. Either a combined clinometer an compass is 
mounted in a bulb on the end of a phial, or the clino- 
one end of a phial and the com- 
> a bu end, such bulbs being 

with a fluid in» they float. The instrument 
for off of inclination to the horizon 


of magnetic azimuth as indi- 
sists a frame carrying two 


the consolidated contents of the phials, con- 
rigidly 


connected at right angles, and mounted on a tripod 
frame carrying a graduated arc. 


2204. Execrric Rattways, Sution.—lst M 


L. Daft, New Jer: 
U.8&)—{Complete) 6d. 


ple 

The object is to enable two engi to be ted 
simultaneously by electricity from the same conductors. 
The rails are erably utilised to convey the current 
and the engines are provided with armatures of equal 

resistance, and by operating with low tension currents 
of great quantity two = more dynamos moving —_ 

the same track operated simultaneously. 

regulator is provided to regulate the quantity of ws. 
= in proportion to the amount needed upon the 
_The dynamo to su supply the current is operated 
having a number 
independent coils united at one end and discon- 


nected at the other, where they are connected to wires 
leading to corresponding on the cylinder of the 
egulator, which of a pee with an 


The 
iis arran, so that as the eter rotates 
ively against the insulating surface 


and throw connected ith su iv 
into circuit. The rotation of the cylinder is eff 
is in circuit lead- 


by « magnet, the axial core of whic 

to the rails, and is connected by levers with the 
switch cylinder. As the current varies in this magnet 
the core is raised or lowered, and the cylinder turned 
to bring the required number of coils of the 


2205. Dyxamo anp Lamps 
THEREWITH, & lst May, 1883.—(4 
L. Daft, New 0.8.)— 


6d. 
This relates to the construction of 
and trating 


su) colla, between the of which three 
flat of c¢ material are circumferentially 
in comb! with a field for the 


¢, London.—lst Me 1833.—(A communication 


directly from the 
— machine consists in the com! 
itabl ee and tension 


draw fixed; the yarn is 
drawn from them in nel at right angles to their axis, 
and the cops are permi to revolve back 


ling: The spindles must be formed so as to 
that the cop can ¢ to 
snarl, or mat in the cop. 

2242. Carcuinc Soor rrom Smoke CHIMNEYS, 
F. C. Glaser. communs- 
cation from C A. Petzold, Berlin.)—(Complete.) 

Above the chimney two vertical cylindrical hae al of 

ual diameter are fixed one above the other, the lower 

ween 


ing into ‘the lower tube is fixed. U 
of small tube a conical 
and a space between it 
tube. 
2255. Rats ror Tramways, H. H. Lake, London.— 
8rd May, communication from T. Bladen, 


New South Wales.)—({Complete.) 4d. 
Ordinary T-rails are formed with jections near 
the head to receive a ngular web or arm f 


2290. Propucixe Intense Waite Liocnt, D. Abel, 
London.—5th May, 1883.—(A from 


This relates to improvements on patents No, 2110, 
A.D. 1880, and No 2035 and No 2757, a.D. 1882, in which 
ht is obtained by the i of a cage formed 
threads of magne-ia or other suitable refractory 
material heated by means of air and combustible gas, 
and the object is to obviate the necessity of supplying 
the air under pressure and to obtain the same resul: 

by air the air being heated by | 

ws ied combustible gas in the lower part of the lamp 
er. 

2207. Frame, Supports, oR BEARINGS FOR THE 
Saarrino, Bosnes, Tis-Bars, OR ConNnecTine 
Pisces on Supports oF MS AND OTHER Ma- 
cutnes, J. H. Johnson, London.—5ih Moy, 1888 — 
(A communication from P. J. Garin-Mo-oy, France.) 
—(Comple'e.) 64. 

or bearings 


This consists in constructing supports 
with contractile sockets, gosteuhy made in one piece 
with the frame or support. The sockets have openin 
formed by cutting away of the metal at the side, 
and means are vid 
them, such as bolts 


2314. Apparatus, M. D. Porter, 
Boston, U.8&.—7th 1883.—(Complete.) 8d. 


uch 

a wheel with a 
dial, and is connected to suit- 
ig the signal 
the required number of times and at the 
intervals of time. 


2841. VoLcCANISING AND OTHERWISE TREATING Com- 
Pounps or CaoutoHouc, &c., H. H. 


8th May, ‘from A.C. Bady, 


This relates for working vulcanisable 
compounds into articles of great length, by vulcanising 
the same by dry 
AND or SCALE IN 

@. Downie, California. —9th ae, 


This consists essentially in subjecting the interior of 
boilers to the action of an infusion or decoction 
the purposs et preventing and removing 


Dentistry, Pitt, Sutton.—22nd May, 18838. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Ofice Official Gastte. 


282,251. Borina Brace, Azro H. Adams, Senta Rosa, 
Cal.—Filed April 20 883. 
brace the crank B, gy the 
thereof, in 
bination with the hand block D , provided attic the the 


upper ections D? Di, the ions F, and spindles 
E, the pons F bein on the s of 
the substan described, and for 
purposes set forth. (2)In a : boring brace, the cran 

[ 2822s! ] 


at ite upper end, and the separable and reversible bar 
@ corrugated or roug sui an 


said 


282,318. Jomr ror Exectric Licats, 
Hinds, New York, N. ¥.—Filed 
The combination of the tube A 
hich elec! 


D, 
ground, and means for 
securing the head in the screw cap, substan’ as 


described. (2) The combination of the tube A ard 
the swivel need C, provided with the insulating lining 
F, through which tube and head the electrical con. 
ductors are adapted to pass, with the screw cap Din 
which the swivel head is arrauged, and means for 
es the head in the cap, substantially as de- 


282,557. Vatve, Robert Provi- 
dence, R —Filed January 2nd, 1 
Claim, combination, a ye 
float sustained b: or oth 
fluid, with the chamber couteloing the float, ~ 


lengths of pipe connected together by swivel-fitting 
prin a nd yr that the height of the column can be 
adjusted to balance the desired pressure, as described. 
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1 combined with certain diazo com in —The combination h the fran having 
known manner, hook B, central vertical core, recesses, and horizont 
purpose of producing & magnetic held Dy sald field cating 
magnet, and concentrating the induced magnetism in pena Raney PCF os at G within the horizontal 
immediate proximity to the wire of the armature. | extension E, and having a semicircular row of teeth 
Various forms of lamps sre described for use with the : 
Apru, 1853.—(4 commumicatio om H. J. Guoert, | said dynamo. EEREES 
Dayton, U.&)}—(Complete) 4d. 2218. Wanrrino, Spootina, on Yarn, W. R. 
bes ote his consists. First. in means for ridding the stock yyy, 6 F 
engine worked by it, ie By 
the whole constituting a gas motor engine. The cylin- he o 
der in which the engine is compressed communicates pin, Str 
by a check velve with the motor cylinder. At the jury to the cops during raught of yarn e- ty YY YY TELL 
upper end of the air cylinder is an aperture to admit pm in a line parallel with the axis of the cop, during G7 Yy Yt 
air and the igniting flame. The motor cylinder is kept e prelimin operation of spooling, and also to beam jj cm 
cool a water tank. The explosion takes in = ry 
lay rotate during the draught of the yarn therefrom 
a line at right angles to the axis. The warp yarn 
beamed _ directly from mule cops, but instead of 
M. Gorham, Koumania.) ally as ana tor the purpens | set forth. 
The boiler pr is used by of a cylind 
282,258. Beitr Fastener, Henry Blake, Pepperell, 
t the beam, and. therefore, the yarn is beamed with- . 
y t further twisting and also without intermediate 
Se 
| 
= le adjacent ends of the tubes a smaller tube is | mately at right angles to eads an near 
7 = Hr - O \ oe and to its lower end an inverted cone reach- | ends, so that said heads lie flat upon the belt, sub- 
a. 
= Lt in the reservoir by precipitation. In one form oi nee 
Aa BLE apparatus a spherical reservoir is placed on the boiler, and the 
‘Il Il and in the latter a funnel is placed with its bottom con- 
fy] fabli-n edge not higher than low-water level. A tube con- 
Se nects the apex of the funnel with the top of the reser- 
= voir, and on the other side of the top of the latter a 
| pipe lends down below the the 
A blow-off pipe connected bottom e 
reservoir. A deflector depends from the top of the | 02 guard rail, so tn 282.318 cm 
. reservoir to about the centre. together a rigid girder will be formed. 7 
= 
! 
H iferent forms of governors. = — 
1245. Governors, &c., W. Murdoch, Glasgow.—8th 
March. 1883. _ 6d. 
i on a cylinder and piston worked by steam and arran, 
{ 
is relates to machines for manufacturing cordage, 
webbing, or similar fabrics, in which the strands Spess7 a 
forming a cord or web are united by an interlocking | sides of the opening, whereby the socket can be readily aoe 
| twist, and in which the travellers carrying the strands | made to grip or release the shaft, rod, or other t > si 
have an intermittent motion. being at times held 
Ss 
mariners compass, and a code for the purpose of y 
part of the spanner. The jaw is actuated by a screw enabling a vessel to be informed of the course of an ; p = 
‘ with a bearing in the solid ~~ of the spanner, and apprentbing vessel, such code consisting in soundin H « f Ar 
fitted — to audible signals at intervals of time, variously repented \ (S 
outer end of which works through a screw hole tap according to the number of repetitions required to peso <> 
rection by a spring ot | inatcato tho particular point of the compass at the 
= 
oop. 
La 
= 
teeth to roots existing in the mouth, and which are 
prepared to receive them. 
mpl thin the cable to secure uniform distances CC__a@» 
between the wires ; Secondly, in the relative 
tion of those templates so that the continuity of the 
insulating material is not diminished except by the ; 
surface area of one template at any given point; and | ™@chine into or th them Out 0 cul ne f Ee 
. also so turning the templates as to cause the wires of eee the charging —q ———_ the field : 
one series to pass in spirals of opposite direction to | Magnet cores o! ynamo, by a wire to the cylinder iL} Bi 
the next inner series. The in each alter- | Of regulator, and thence to the coils of the charging 
machine. B, having the crown wheel C fixed to the lower end 
thereof, in combination with the block D, having 
. opening G, said block being provided with projection 
DS, mounted thereon, and spindle D!, projecting from 
projection D4, the pinion F, mounted on the shoulder 
of block D, and the spindles E, incased in said block, 
etic force | substantially as described, and for the set 
magni purposes 
magn upon the wires from ' forth, Brakes and Beaste 


Supr. 21, 1888. 


- INCANDESCENT LAMPS AT THE VIENNA - 
EXHIBITION. ) 

Tue last few ven the last few months—have 

ay many new developments in the manufacture of 

escent lamps. These have been chiefly in the direc- 
tion of producing lamps of greater candle power, but some 
entirely novel designs are exhibited at the Vienna Exhibi- 
tion. The newest and most remarkable of these is that of 
Bernstein, to which we will refer at some length at the end 
of this article, 

The chief exhibitors of incandescent lamps are Ganz and 
Co., who exhibit Swan lamps ; the Paris Edison Company ; 
Siemens and Halske ; Siemens Bros., of Charlottenburg ; 
the International Electric Company 
Brush) who use the Lane-Fox lamp; the Société 
Anonyme d’Electricité de Paris, whose lamp is that of 
Gérard ; Miiller, of Hamburg ; Bernstein, of ; and 
the United States Electric Lighting Company, who work 
the Maxim lamps. 

Swan has for some years maile small lamps of 
different sizes, besides the dard size of twenty candles, 
These small lamps have been called “ button-hole” lamps. 

have been -used chiefly in theatrical decoration, and 

no doubt also for attachment to fancy ball dresses. At 
this exhibition the new larger sizes of lampg are more 
interesting. In both the small and the large sizes the 
double turn given to the filament has been abandoned, and 
the simple bow, like that of Edison’s lamp, is adopted. 
The largest size is designed for about 200 candle power. 
This is enclosed in an oval glass globe 3}in. diameter by 
6in. long. The carbon strip forms a pg bow 3tin. high, 
the | of, Doane ag in. aj and the width of the 
strip in. approximately. The difference between the 
largest and smaller lamps lies simply in the dimensions of 
the carbon filament. e small size, rated at 16 candles, 
has a ey bow jin. high, contained in a 2in. round glass 
lobe. In the e lamp the carbon strip takes a 
ouble turn about lin. high, the glass globe being 2}in. 
In both these the strip is about 1 mm. wide, These 
are made longer, slighty thicker, and considerably wider 
in the large sizes, The length and width are increased 
in order to give greater light-radiating surface. The 
section, however, is increased in ter proportion than 
the bora so that the electrical resistance of the filament 
diminishes in inverse proportion to the light-giving power 
required. All the lamps are designed to require the same 
electro-motive force when lighting to their full power. It 
follows that. they are designed to have 


proportioned to the current sent through them. 
wing are the proportions :— 
malcandles. in volts. when hot. — 
Volt-ampéres per candle power, 6°78, 
These must be regarded as only approximate In 


practice, of course, the electro-motive force is not quite 
steady, and from 100 to 110 volts are used. Also it is only 
a rough approximation to the truth to say that the light- 
giving bpeeee is strictly proportional to the current for the 
same electro-motive force. The heat generated in the fila- 
ment in the lamp is so, but the light pn ee ay second 
is not strictly proportional to the heat generated. On the 
supposition that this is an exactly true proportion instead 
of only a roughly approximate one, it may be interesting 
to show how the above mode of proportioning the resist- 
ance gives the required result. 

Let L represent the of the C the 
current, and R the resistance of the filament. e@ notice 
that according to the proportions adopted in the design 


16x 6) Now the heat generated is proportional to 


C* R, and if H represent the heat generated in one second, 

Gramme-cent, d H = 0:24 R. Therefore, 
H = 0°24 x 16 x 64 to the 
current, According to the above figures the — 
tion between the current and the candle-power is C = 


oh Inserting this value of C we get the proportion 
between the heat generated per second and the candle-power 
of the lamp— 


H = 02 x16 x 


We have called this “heat,” but it must be understood 
that it includes the energy given off as light. The whole 
of it is not given off from the surface of the wire in the 
form of heat. Part is converted into light, that is, into 
visible radiating energy. What is not so converted is 
thrown off from the surface of the filament as non-visible 
radiating energy. If it were all ov off as heat, and 
utilised to heat water by plunging the lamp in water, the 
number of es of water that would be heated in one 
second through one degree Cent. would be 1°62 times the 
candle-power of the lamp. This is the eg of the 
above equation. Otherwise stated, the number of pounds 
of water heated one degree Cent. in three quarters of an 
hour, would equal the candle-power of the lamp. 

It must be understood, of course, that these figures apply 
only to the Swan lamp as above designed, namely, on the 
principle of using the same electro-motive force for all sizes 
of lamps, and making the resistance vary by inverse pro- 
portion to the desired candle-power, so that the current 
varies in direct proportion to the same. A similar, but 
cen’ ps desi on the same principle; but 
do not need to Be worked all with the same deteantine 
force, nor to have their full i 
—for different sizes of 


lighting power 

lamps—to the current sent 
through them. To make this clear, su that the above 
100-candle Swan lamp were worked with 78 volts, or three- 
fourths the electro-motive force it is intended for. The 
current will now be less, and the temperature less ; there- 
fore the resistance will now be greater, and the current 
will be reduced in a greater ion than three-fourths. 

of may, a8 above, be repre- 
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sented by 0°24 C* R, but for our present . is more 
conveniently stated by the formula 0'24-,, where E is 


proporti square of the electro-motive force— 
that is than (3)*. It is, in fact, considerably less than one- 
half of what it was before. Furthermore, the lower the 
temperature the less is the proportion of the light radiated 
to the whole radiant energy. Thus the light obtained 
increases in a very rapid ratio, something like that of the 
cube, with the electro-motive force. It is also to be 
noticed that the higher the temperature the greater is the 
—— of _ white light to the whole light radiated, 
as been Dr. Wm. Siemens’ 
measurements, The object to be aimed at, therefore, is 
to attain as high a tem as possible, both for the 
sake of economy inthe expenditure of mechanical power 
in the production of the light, and for the sake of purity 
of light. The “full a of a given lamp is the light 
it will give when fed by the strongest current it will bear 
without injury for a long time, say for several months. 

The mode of connection of the terminals of the Swan 
lamp to the conductors in the holder remains the same as 
it has. been for some time past, and indeed could not be 
much improved in aw. and efficiency. It is effected 
by two pairs of small hooks forming the ends of platinum 
terminal wires and those of the copper conductors res 
tively, which slip over each other, and are made to 
against each other by the expansive elasticity of the brass 
spiral spring which forms the upper part of the holder. 

The form of the Edison lamp remains quite unmodified, 
and has been so often described that we need say nothing 
of it here. There are four sizes of lamps exhibited at 
Vienna, of 8, 16, 33, and 100-candle power. This last has 
been uced for the Exhibition specially, merely as a 
set-off against the big lamps shown by other makers. The 
company do not recommend the use of See 
candle-power. The following are the dimensions of the 
different sizes :— 


Electro-motive 
Candle- 
power. when cold. when hot, 
olts. Ohms, Ohms, Am mm, 
8 50 to 55 125 ut... 80 
16 100 to 110 ... 250 140 ... ” . 80 
33... 100to110 ... 125 70 , . 150 
100... 100 to 25 ...4to . 200 


Volt-ampéres per candle-power, about 4°7, 


There is no essential difference between the incandes- 
cent lamps manufactured & Siemens and Halske, of 


ii and those by Sie- 
burg. They differ only in 
externalform. The filament 
is made from cotton thread, 
and is bent in a single bow 
of the Edison form, as shown 
in the accom 
The lower en 

envelopes 0 
sheet copper. From To 
issue the platinum wires cc, 

g; @ isa 

small bead of enamel, 
which serves to keep the 
wires at the distance 
apart; ¢is a glass tube packed 
with en mixture 
of water-glass asbestos. 
At the the whole is 
sealed by a thick layer of 
The air is exhausted 

; m the up end of the 
globe after: 


glass being drawn and sealed when the required 
vacuum has been attained. The plates gg are stout rect- 
an strips of brass, which slip under similar strips in 
the holder, the interior of which is com of a small 
lindrical block of vulcanised fibre. In two holes in 
this block lie two brass knobs upwards by spiral 
rings against the plates g g. e dimensions shown on 
esketch are those for a 16-candle lamp. There are three 
sizes exhibited, whose electric dimensions are as follows :— 
E? 
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Candles. Current. pores 


accumulator batteries used as 
is in the north machine 

to be supplied to six of the “interiors” lighted by Lane- 
Fox lam Current is also supplied to arc lamps in the 
gallery of the Rotunda, To the east the mains stretch 
along the Elizabeth Allée to a distance of 650 metres, or 
+fsths of a mile from the central station. 

As each lamp forms a bridge from the out to the return 
main, it is evident that the electro-motive force which feeds 
each lamp, that is, the difference of potential between the 
terminals of the connections of the lamp with the out and 
the lam i i 


of the central station. The decrease is so 
a: line that, in order to keep the 
distaut lamps up to full power, filament resistance 


of then in a 
crucible and packed round with finely plac > aan ; 
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has to be mdingly decreased. This is done by 
sorti out, the lamps as received from the factory in 

ce with their tested resistance, For 18-candle 
power the resistance aimed at is 88 ohms when the lamp is 
cold, but variations always arise in the man which 
are taken advantage of in the above manner, The electro- 
motive force available for the lamps in the present case 
varies from 63 to 51 volts, and the ing resist- 
ance required in the lamp varies from 50 to 40 ohms when 
hot. This gives a uniform current oh eS 
a normal, or average, ical dimensions of 
the lamps are as follows :— 


Electro-  Resist- Resist- Volt-* 
Candle- motive ance ance Current. Volt amperes 
power. hot. cold. amperes. per candle- 

ve Ohms, Ohms, power. 


Since 746 volt ampéres are usually reckoned as one 
electrical horse-power, the above is at the —— rate 
of 180 candles per electrical horse-power. The company’s 
engineers calculate the luminous or light-radiating surface 
of the filament at the rate of one square inch per 180-candle 
power. These filaments for 


portion would give the diameter ‘008in. 
changes and improvements have been lately made in the 
manufacture of these lamps, The filament is made of 
cotton thead, which is steeped in a solution of sulphuric 
acid for five hours to destroy the fibre and obtain 
homogeneity of substance, the of the solution 
ipped in the v containi e strongest solution, 
enter the weakest last. When thus prepared the thread is 
coiled round a sort of frame or bobbin formed of a flat plate 
of hard gas coke carbon about tin. thick and 3in. square. 
In one edge over which the thread is coiled is cut a narrow 
groove into which is slipped a piece of millboard, over the 
projecting edge of which the thread is wound. The 
opposite edge of the carbon disc is rounded off to give the 
desired bow form. These frames are i 


and the whole is then baked at a white heat, The heat 
makes the millboard become friable and easily crushed, so 
that it gives way and allows for the shrinkage of the thread 
in being carbonised without breakage of the latter. The ac- 
companying Fig. 2 shows this frame with the thread wound 
on it, Fige 3 and 4 show the lately modified forms of lamp 
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and holder. In Fig. 3 a is a stout bridge of enamel, con- 
necting the two small glass rods 6 b, which are again bound 
together lower down by the glass bridge c, and terminate 
at their lower ends in two stout bulbs of enamel. These 
glass stems 6 are wrapped round two platinum wires d d, 
to which, just above the points at which they issue from 
the of are % Tig the i 
ment by carbon e holder B, Fig. 4, is ashort 
of brass tube split and opened out in trumpet shape at top, 
and having inserted at about the middle of its leugth a 
stout dackeegn, of vulcanised fibre. To the latter are 
screwed two angle strips of brassee, The terminal wires 
dd, Fig. 3, are brought underneath these screws, and form 
the only binding connection between the lamp globe and 
the holder. We should say that the lower ends of dd are 
frequently made of copper for the sake of cheaj 
ness, The slit f and a corresponding opposite slit ena 
this holder to be easily fastened to a lower wooden holder. 
In this two internal brass screws make contact by pressing 
against the slightly oningy yes ee This contact is not 
made until the lam by 
it round, the slits ri sliding over the brass pegs on whi 
The design of the lamp has thus been reduced 
to a form eminently suitable for cheap man and 
for simplicity and safety of attachment, 
‘The Ginko lamp, used by the United States Electric 
Lighting Company, has undergone no essential change in 
design, the company having devoted its attention to the 
perfecting of the manufacturing processes, so that it 
now gets carbon filaments of much greater uniformity and 
reliability than formerly. The carbon is denser and more 
homogeneous in character and in thickness, and the com- 
pany is thus enabled now to guarantee its lamps a life 
of 2000 hours, It adheres to the M form of 
but has made its glass globes somewhat smaller. It 
has only one size in use at the Vienna Exhibition, which 


has the electrical there being a slight 
variation made for the lamps used at the end of the circuit, 
where the electro-motive force has fallen off to some extent. 
Near end of 
Candle-power 45 to 50 
Resistance, cold .. 75ohms ... 
Electro-motive force. ... ... 7Ovolts ... 
Volt-ampéres per candle-power ... to 2'7... 


the electro-motive force in volta, having increased, 
this heat generated per second is reduced in a greater ( 
| 
pecu in being made of specially 8 and circu 
section. -They have a diameter of between z},in. and ;};in., 
and are about 4in. long. Fora 4in. length the above pro- hee 
Fic | 
| | 
| 
“4 
| 
| 
c- IW) -c| \ 
_-q | | 
s 
| 
-\¢ 
NN e & 
The Lane-Fox lamps, used by the International Electric 
Company, are all—i.c., all in use in this Exhibition—of 
A 18-candle power. The illumination which 
has been undertaken A this company, stretching, as it 
does, down the Elizabeth Allée, one of the avenues 
through the Prater to the Rotunda, extends probably 
over a greater length of conductor than any other , 
installation in the present Exhibition. In another article 
we will give a plan map ery | to scale the routes by 
which the mains are taken and the of the two 
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The above figures are given on the authority of Mr. Far- 
quahar, the representative of the company at Vienna. It 
is to be noticed that the volt-ampéres per candle-power is 
extremely low, and it is possible the candle power has 
been somewhat over-estimated, 

The lamp of Mr. Miiller, of Hamburg, has been in the 
market for some time. It is made in various sizes, from 
2 up to 100-candle power. We give the measurements of 
what is termed the 20-candle lamp, made by Mr. F. 
Uppenborn, of Mr. 8. Schuckert’s establishment, whose 
accuracy may be relied on— 


Resistan: 
Candle- Electro (deduced from  Volt- Volt-ampares 
185 105. 788... 447 


The carbon filament is in this lamp twisted to the form of 
a double a. its ends be- 
ing cemented to two taperin; 
aoa of enamel a wrap 
round the upper ends of the 
platinum wires, and fused to 
the top of a stout stem of 
glass 6, in which the plati- 
num wires are embedded. 
The whole is inserted in an 
ebony holder, which has at its 
base a tapered screwed por- 
tion. The platinum wires 
are led down through the 
ebony to two small flat brass 
plates cc, which are held to 
the sides of the ebony block 
by a bolt and nut also made 
of ebony. The larger sizes 
have two turns of the double 
spiral, giving the appearance 
three loops, as in the 
figure, while the smaller have 
one and a-half or only one 
turn. For all sizes up to the cH c 
ordinarily used one, namely, 
20-candle power, the filament 
of bout th diameter fi 
ible, and a ntly of about the same diameter for 
all sizes up to this limit, the lengths being less for smaller 
candle-power. For the large powers the carbon is made 
much thicker but very little longer. 
The Gé lamp is quite new. It is shown in the 
annexed sketch as de- 
signed for from 150 to 
200-candle power. There 
are two straight carbon 
filaments of circular sec- 
tion, about 4 mm. or less 
in diameter. These are 
joined at top as shown 
by a small cylindrical 
lump of carbon, in which 
they are cemented by 
carbon paste. The lower 
ends are similarly ce- 
mented to two ger 
cylindriclumpsof carbon, 
wherefthe connections 
are made with two stout 
platinum wires. These 
are led down through a 
thick stem of specially 
| pre enamel, ‘in 
f_.__. which they are em- 
~~ bedded. They end in 
a couple of eyes formed 
by bending them round, 
and the coupling to the 
holder is made in a very 
similar manner to that 
of Swan’s lamp. In the 
larger sized lamp, which 
is said to give from 400 
to 500-candle light, there 
are four exactly similar 
carbons coupled in the 
above manner in two pairs, and through which the current 
runs in series, the junction between the pairs being made 
by a short cross piece of some carbon stick, and this junc- 
tion hanging free in the vacuum, so as to allow free expan- 
sion of the whole—see Fig. 7, The electrical dimensions 
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given are— 
Electro- Resist- Resist- Volt- 
Candle- motive ance ance Current. Volt- amperes 
power. force. hot. cold. peres. per candle- 
Volts. Ohms. Obms. Amptres. pow: 
150-200... 56. 392 ... 2t0 2°6 
Higher limit 
400-500 ...56-75...6}%074 19 ...75t012... 900... 18 


One of this latter large power has been tried with a 7 to 
8 ampéres current for 600 hours, and found to hold out with- 
out signs of injury. The experiments are at present being 
continued. Another was tried with an 18 ampéres current, 
when the platinum wires melted, but the carbons remained 
intact. Thelong narrow base of the glass globe 
has for object the diminution of temperature wi 
of the glass where it joins the socket. The 

carbon sticks are Carré carbons, made by 

squirting a paste of powdered coke throug 

a tube, and baking the rod thus obtained. 
To make these suitable for incandescent 
lighting the sticks so prepared are further 
carbonised by depositing carbon on their 


surfaces from a hydrocarbon gas, in which 
the sticks are held while a current is passed : > 
through them to bring them to a white 

heat. This process is continued until the FIC.7 
desired resistance for the lamp is obtained, 

the resistance being measured from time to 

time as the deposition proceeds. It was found very 
difficult to find a paste with which to cement to- 


er the and lower ends of the’ straight: sticks, 
the high temperature sufficiently 
long. A very large number of substances was tried 
before the one now used was decided upon. This 
and the next lamp we describe are among those that can- 
not be said as yet to have been officially tested. The 
above numbers are given on the authority of the makers, 
We will await with interest the results of the exact experi- 
ments that the Scientific Commission will presumabl 
make, in order to see whether the high claims put 
forward for the latest improved Maxim, the Gérard, 
and the Bernstein or “Boston” lamp are entirely well 
founded. 

The Bernstein lamp is creating more sensation than any 
things being egal, the greater to of th 
other things being ; greater the e 
light-radiating solid, the pleasanter and more efficient will 
be the lamp, There can be no doubt about the greater 

easantness to the eye due to the less concentration of the 
ight source. There is much debate, however; as to the 
unmitigated advantage of a a surface. The greater 
the , it is argued, the quicker is the cooling effect ; 
and, as the temperature to which the filament is raised 
depends on the ratio of the rate of generation of energy 
to the rate of cooling, it is inferred that a lamp with a 
comparatively large filament surface cannot attain a high 
temperature, and therefore cannot be economical as a light 
yoslonw, We cannot say that we think this argument a 
safe one. The rate of cooling by conduction or by con- 
nection would certainly be greater with 
greater surface; but it has to remembered that the 
cooling here takes place wholly by radiation, and when 
the radiating surface is a completely closed one, and 
not merely a portion of a larger surface, we expect that 
the total amount of radiatioa at a given temperature 
does not increase so rapidly as in direction proportion 
to the extent of tiiat surface. If Mr. Bernstein’s 
measurements of his own lamp are correct, which is very 
doubtful, it shows it to be extraordinarily economical as a 
light producer from mechanical energy. 

The mode in which the inventor sought to attain the 
above object was to make the carbon hollow while not in- 
creasing its cross-section, an idea that has probably 
occurred to many, but which no one has heretofore carried 
out with practical success) He made many experiments 
with straw, and with carbon cylinders produced by deposit- 
ing carbon on a metal mandril and then dissolving the 
metal out. At the time of his American patent he con- 
sidered paper to be the best material he could use, This 
he rolled round a mandril, making the different layers 
adhere by a weak solution of gum or starch, which readily 
carbonise in the subsequent i 
process, The thickened ends thee | 
for the carbons were produced by 
cutting the sheet of paper to the 
shape shown in the annexed sketch. 
The tubes thus produced were baked 
in a plumbago crucible packed round 
with powdered plumbago, and the 
baking took place ata white heat. The 
contraction was found to be very great, and on this account, 
and because greater homogeneity can be obtained with the 
now-used material, paper has been abandoned in favour of 
a finely woven cotton or silk fabric. The tubes thus pro- 
duced were straight, and were stretched between two 
platinum wire terminals, 

Later improvements have made it ible to pro- 
duce these fine tubes in the form of an arch, and 
more remarkable still is the fact that this arch has 
a very large range of pliability. It can be stretched 
almost straight out when cold, and will spring back exactly 
to its original form. This elasticity is, of course, a charac- 
teristic of the highest importance in an incandescent lamp 
carbon. The glass globe is 
spherical in form,drawnand 
sealed at the top when the 
vacuum is made. It has a 
long cylindrical base to pre- 
vent the temperature risin 
too high at its junction with 
the gypsum ; wis the hollow 
carbon tube, cemented with 
a special carbon , the 
composition of which is kept 
secret, to ve - 
shaped 6b. 
these are attached stout 
copper wires c c leadin 
down through the ename 
bridge d and the enamel 
stem e, the one wire to the 
brass screw / and the other 
to the outer brass tube g. 
The glass globe is cemented 
in this brass tube g by the 
means of gypsum ij The 
holder is a round block of 
wood, in the centre of which 
a brass tube, screwed inter- 
nally, screws on tof, Small strips of brass, with a ten- 
dency to spring outwards from the cylindrical surface 
of the wood block, come in’ contact with the interior sur- 
face of the tube g. To the outside of the wood block con- 
nections are made by stout i wires to these external 
and internal contact pieces. e contact is not directl 
made, but by means of a small wedge-shaped plug whic 
fits between two flat obliquely set spring plates, but 
which is pressed outwards out of contact by a small spiral 
spring. 

On pressing it inwards a shoulder on the wedge spi is 
caught by a transverse peg, which is also pressed home b 
a spiral spring. When disconnection is to be made, this 
latter transverse peg is pushed downwards, and the wedge 
immediately flies outwards, Thus imperfect connection or 
imperfect disconnection is made impossible by a very 
ingenious device occupying very small space, the two 
operations being completed by merely pressing two 
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31, 1888. 


small buttons, The electric dimensions of this lampare :— 


motive Current. Volt- 

power. 

A size is also exhibited, giving about 150-candle 


power with 46 volts. The resistance has not yet been very 
accurately measured. Mr. Bernstein has designed his 
lamp for a small E.M.F. on two grounds ; firstly, because 


Y | it has been } vampene proved that the carbon disin 
ity 


with a rapi greater in proportion to the E.M.F.; and 
the eniall permits a large num- 
to be arranged in series. He claims that 


ber of lam 
it is eapecially suited for separate installations, such as 
that of a theatre, a workshop, or a large shop, and 


t, | also for street lighting, net be forgotten that 


Mr. Bernstein is working in direct opposition to the direc- 
tion taken by other makers, who all favour high resist- 
ances, and high electromotive force, because with these 
alone can the cost of long leads be kept down. To put 
this in another form, we may — out that the greater 
the pressure at which water is delivered, the smaller is the 
pipe that will suffice to transmit a given power. In the 
same way the higher the E.M.F. the less in diameter may 
be the ae mains from the dynamo, These lamps are 
at present only made in Boston, but it is intended to 
establish a manufactory of them in Europe shortly. 


THE BRITISH ASSOCIATION, 

Tue fifty-third meeting of the British Association began at 
Southport, Lancashire, on the 19th inst. The attendance promises 
to be fairly large, and some good papers will be read, Among 
the papers expected or announced or read are the following :— 
In Geography: Mr. H. H. Johnson, on the Congo; Mr. Colborne 
Baker, on his Chinese experiences and the discovery inland of a 
buried forest ; on the Shan States, by Mr. Holt Hallett; on New 
Guinea, by Mr. Coutts Trotter; on Madagascar, by the Rev. M. 
Sibree ; on the floral development of the Jordan geographically 
considered, by Mr. Cope Whitehouse; on Athabasca and the 
Canadian lakes, by Father Petitot— just awarded the Back 
premium of the Royal Geographical Society ; on the topography 
and ethnology of the district to the west of the Hudson’s Bay 
Territory by the Chevalier Ernst von Hesse Warttegg, and on 
the holy Tunisian city, Kirawan, by Mr. E. Ray, of Birkenhead. 
In Mechanics: On Alpine railways and the Euphrates Vall 
Railway, by Mr. J. B. Fell; on the Mersey Tunnel, by Mr. C. 
D. Fox; on the Portrush Electrical Tramway, by Mr. A. Siemens 
and Dr. E. Hopkinson ; on the first electric launch, by Mr. E. 
Reckenzaum; and on the Manchester Ship Canal, by Mr. Leader. 
In Economy: On Canada, by Mr. H. Moody, Sir J. Rose and Sir 
C. Tupper probably being present; on the depreciation of gold, 
by Mr. Shadwell: on the distribution of wealth, by Professor 
Levi; on the uniformity of statistical records, by Mr. Baden 
Powell; on the cotton trade, by Mr. E. Guthrie; on the teachi 
of science, by Mr. Lant Carpenter; and on the anomalies an 
effects of port charges, by Mr. R. Capper. In Biology commu- 
nications are expected upon the structure of plants in reference 
to the very recent discovery of a continuity of the protoplasm 
of plant cells through the cell walls; so that a plant is, as Mr. 
Darwin suggested, a continuous mass of tesa Papers 
are also expected on bacteria in relation to di , on new wheel 
animalcules and new worms, and on the exploration of Timor-laut. 

On Wednesday evening the first general meeting of members 
was held in the pavilion of the Winter Gardens, which had been 
suitably decorated, and presented an imposing spectacle. On the 
platform were the presidents of the sections and Principal Daw- 
son—Montreal—Professor J. C. Adams, Professor Stokes, Pro- 
fessor Hull, Sir Erasmus Ommanney, Professor Dewer, Principal 
Greenwood, Professor Roscoe, Dr. W. B. Ope. See D. 
Galton, Mr. Vernon Harcourt, Canon fessor 
Schuster, Mr. A. M. Marshall, and others. 

The chair was taken by Sir William Siemens, the retiring 
president. In introducing the president-elect, Professor Cayley, 
he said:—“The duty of the President of the British Association 
was an anxious one in several respects, and during his term of 
office two questions had arisen which had occupied much atten- 
tion, and by the vote of the general committee at Southampton 
Southport was selected as the next place of meeting, and Mon- 
treal, in Canada, for the year succeeding. It was thought by 
many of the older members that as Southport was not a great 
industrial centre, the chances of the success of the meeting were 
problematical, and that the visit to Canada was a most adven- 
turous undertaking. He was glad to find, at any rate, that the 
meeting at Southport promised to be a success, and he trusted 
that their next gathering in Canada would be a success likewise. 
It must either be a great failure or a great success; but consider- 
ing that 500 members had already expressed their intention of 
availing themselves of the “rey of visiting Canada, and 
that an influential deputation come over from that country 
to welcome them, there was every probability of a most distinct 
success, and that, through it, the range and influence of the 
Association would be very much extended.” 

Professor Cayley then delivered his inauguraladdress. Contrary 
to our usual custom, we reproduce this address neitherin whole nor 
in part. It dealt from first to last with transcendental mathematics, 
and as it is well that thetruth should sometimes bespoken, we may 
say that it was as dry and uninteresting as it was possible for a man 
whose type of beauty is the fifth book of Euclid to make it. It 
is as certain as anything can be that not fifty people who heard 
the address understood it, and that not one half of these enjoyed 
it. To transcendental mathematics Professor Cayley added 
interminable disquisitions on metaphysical questions, and he 
unfortunately entirely lacks that soupcon of the poetical element 
which enables some men, and notably enabled Clerk-Maxwell, to 
invest the driest matter with acharm. Our readers will feel that 
we have acted for the best in declining to fillour columns with page 
after page of disquisitions on such matters as space of one and 
four dimensions. No doubt a few of our readers find a charm in 
such speculations, and it would be quite possible, as Professor 
Clifford has proved, to make them intensely attractive to the 

reader or hearer; but Professor yoyo is a profound 
mathematician first, and a suitable man to address a British 
Association audience a long way afterwards. It is not the cus- 
tom to condemn addresses such as that of Professor Cay but 
we think it well to depart from the custom. We may add that, 


Y | of its kind, the address was perfect—deep, accurate, far-seeing ; 


but, on the other hand, carefully divested of all charm of com- 
position. In one sense, there are not more highly imaginative 
subjects to be found than those with which Professor Cayley 
dealt ; but he lacked the means of convincing his audience 
that this was the case. ing the subjects dealt with, 
however, we may have more to say at another time. f 
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THE MARIEMONT AND BASCOUP COLLIERIES. 
[Concluded from page 202. ] 

(2) Mariemont Colliery.—This colliery has a royalty of 1480 
hectares, partly within the Forest of Mariemont. There are 
tighteen seams of coal. They lie with a tolerably regular dip 
towards the south, and are worked by various methods according 
to circumstances. The output is about 500,000 tons per annum, 
from six pits—the amount varying between 522 one pee. Ge at 


the St. Arthur pit, and 100 tons per day at Le d pit. 
The situation of the pits is shown on the map. The endless- 


chain — system, which connects all these six pits with 
the Triage Central, has a total length of more than 5300 metres ; 
it is likewise shown on the map. The district is much cut 
up by roads and railways, which presented considerable obstacles 
in the laying,out of the haulage system; on the other hand, the 
whole of the surface is the property of the society. Amongst the 
= works of the system may be mentioned a tunnel 107 m. 
ong, by which the haulage road passes under the railway from 
Baume to Marchienne, and another tunnel of 72m. passing under 
Montaign-road. These tunnels are circular in section, of 2°75 m. 
diameter. There is also a suspension bridge in iron, by which the 
Placard system is carried across the boilers, sidings, &c., at the 
Triage workshops, and over a road. It consists of two suspension 
8 of 36°20 m. and 37°30 m., and of two fixed spans of 12 m. and 
‘50m. The Triage workshops just mentioned have been described 
in the first.section. The coal eae apparatus is on the system of 
Lihrig and Coppée—the same as at No. 5 pit described below. The 
patent fuel works, which dre adjacent, are arranged to yield 250 tons 
of fuel bricks per day ; the system is that of M. Bouriez with some 
modifications. The coal comes to them still wet from the washers, 
and comprises nothing but dust below 5mm. diameter. It is 
raised by a Jacob’s ladder, and deposited on a band of sheet iron 
lates inclined at 20 deg., which carry it slowly to a wooden tower 
ivided into six compartments and capable of containing 200 tons. 
From the tower it is delivered ws screw distributors to six hydro- 
extractors on the system of M. Briart. This hydro-extractor has 
its axis horizontal and the usual screw for the delivery of the coal ; 
but the water escapes through a narrow slit extending the whole 
way round the hydro-extractor. The coal falls into a conical drum 
with steep sides, and slips down into a second cone containing the 
regulating screw ; a second drum, revolving ata different speed, 
recejves it from the screw, and delivers it at the circumference, 
while the water escapes by the opening between the two drums. 
The difference in speed always keeps this opening clear. The ma- 
chine can be so regulated as to dry dust of any size at will. From 
the hydro-extractors the coal es to a dryer consisting of a 
sheet-iron cylinder, having fixed blades rivetted on the insides and 
occupying a quarter of its section. The coal falls from one blade 
to the other, being swept off each by rakes revolving on a central 
axis at 50 revolutions per minute.. The coal is thus mixed up and 
falls as dust into the smoke coming from a furnace placed below 
the dryer. This smoke dries the coal whilst ually getting 
moistened itself. From the dryer the coal to the hydraulic 
presses, which have an improvement due to M. Guinotte. Between 
the compressing pistons and the cranks which work them are 
placed two hydraulic cylinders communicating with each other ; in 
ese the pressure is maintained constant by means of a loaded 
plunger. The result is that the cranks are double-acting, instead 
of single-acting as in the ordinary presses, The steam engines 
working the washers and pressers have a variable expansion on the 
Guinotte system. The governor acts on the expansion valve 
through a simple mechanism called the Servomoteur cinématique. 
This system solves the problem of applying the governor to any 
required mode of expansion with as great regularity as in a Corliss 
engine. Close to the Triage works is the store for bricks, mortar, 
&e., ther with brick making machines and mortar mixers. The 
St. Arthur pit is the most important of those in the Mariemont 
Colliery. Its daily output is rrom 500 to 600 tons. There is a 
winding engine of 200-horse power, a pumping engine of 600-horse 
power, @ man engine of 110-horse power, and a Guibal fan of 9 m. 
diameter. It comprises three shafts, all in brickwork. Of these, 
the first isa winding shaft in two ae 510 m. deep; the 
second is a similar shaft which is used both for winding and for the 
ascent and descent of the workmen; the third is an upcast shaft 
386m. deep, and 2°40m. in diameter. As explained in the first 
section, the whole of the coal is wound from the lowest level, 
476 m., although two higher levels are worked ; from these the coal 
runs on inclined planes to the lowest level. At the mouth of the 
pit are a number of large rooms warmed by stoves, and containing 
chests in which the workmen can keep their tools and clothes. The 


other pits belonging to the colliery are the St. Henriette ie Th 


which the arrangements much resemble those of the St. Arthur pit 
—the Réunion pit, the Abel pit, the L’Etoile pit, and the Placard 
pit. The last is the only pit belonging to the socicty where the 
workmen are raised and lowered by cages. 
Bascoup Colliery.—This colliery has a royalty of 2410 hectares, 
} ivy Reg the west of the Mariemont Colliery. The output is 
500,000 tons per annum, of which about one-half comes from pit 
No. 5, which lies apart from the others. This pit delivers 800 to 
1000 tons per day. It comprises a windi g en ine of 150-horse 
power, shown in elevation and view and plan by engravings on 
page 185, showing also steam starting and reversing gear, two 
pumping engines of 400-horse power, described below and shown by 
nee 184 and 204, a man engine of 40-horse power, described below 
and shown on page 181, and two Guibal fans, of 9m. diameter. 
There are also twelve boilers, heated rooms for the men, haulage 
workshop and coal-washing apparatus. There are three circular 
shafts, of which the first is 4°25 m. diameter, and is used for 
pomesy and for the workmen ; the second, of the same diameter, 
used for winding; and the third, of 3m, diameter, is used for 
ventilation. The third pit can, however, be utilised for winding if 
required by the application of the Clapets d’Aérage, described in 
Section 1. In all these pits it was necessary to sink close to the 
surface through a layer of sand filled with water. This was done 
pi Bey rocess, column of cast iron tubbing being driven 
ht through the sand by means of screw presses until it pene- 
trated about 1 metre into the coal measures. This column was 
formed of whole rings, turned and bolted to each other, as in the 
Chaudron system; and at the bottom where cutting edges, which 
_ excavated to a diameter 0°25 m. greater than that of the finished 
There were eight screw presses bearing against a solid scaf- 
old erected above the shaft, and supporting the different tools 
required for the sinking. It was also loaded by pig iron toa weight 
amounting, towards the end of the operation, to 450 tons. The 
tubbing was sunk direct into a seam of coal of great thickness; and 


as this was very unfavourable for closing the tubbing by the | lai 


vacuum process, the pressure process was employed, and succeeded 
perfectly. From thence the shafts were sunk to the depth 
of 95 m., all below the tubbing being bricked. The great 
quantity of water which was ex: induced the society 
to provide two pumping engines which, with other motors, 
are placed in the engine house. The two engines together deliver 
* half a cube metre per stroke, or at the ordinary speed of ten 
strokes per minute, a total of 6000 metres in ten hours. They are 
rotary engines with a high grade of expansion, but have only one 
cylinder, as M. Guinotte considers, contrary to the common 
opinion system is not the 
tageous for such engines. ¢ pumps are so arranged that the 
main rod always works in tension, the piston being fixed while the 
~— linder moves. This rod ts of a single round bar of 
5 the whole depth of the pit, and not requiring any 

} ere are three lifts of pumps, the height of each being 

to 85m. The rod is attached at the other end to a beam, 
the other end of worked by 


From the rod yt h links, a counter- 
weight, which allows the to be le-acting while the 
cylinder is dow y oundations consist of an immense 
bed plate of cast iron, 5m. in height, and are much more 
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solid than if built either of brickwork or of masonry. Theadvan- 
tages of the arrangement are the following. First, the beam is 
always subjected to the same stress, namely, that due to the main 
itself, and the column of water raised. The stress is always in 
the same direction, whether on the ding or d ding stroke, 
so that the beam is protected from that reversal of strains which 
so often produces the deterioration and final rupture of such 
structures, Secondly, the cranks connecting the’ ona to the 
beam are under the same conditions as -the m itself, 
Thirdly, the pressure exercised by the steam on the piston 
is divided into three parts. One is passed on to the beam 
by one set of cranks, another to the fly-wheel by a second 
set of cranks, and a third to the counterweight by links. 
Each of these parts have only a moderate strain to support, 
whilst the whole of the stress is taken by the piston-rod. The 
valves are worked by means of slides, and the expansion is on the 
m of M. Guinotte. The man-engine is on the m of 
. Warocqué, but with special improvements by M. Guinotte. 
The objections to the former system were as follows:—(1) The 
stroke is necessarily. small, and the number of strokes . per 
minute was limited: by the necessity of evening any shock at 
the beginning or.end; hence the speed of ascent or descent is slow. 
2) The steam is always ae full pressure, and the waste of 
uel was therefore large. (3) The valves are worked by the engine 
man; hence the stop at the end of each stroke is not always 
exactly the same, and any inattention on his part may produce too 
rapid starting and stopping ; this-is another reason why the speed 
must beslow. These objections are all remedied in the present man 
engine—see page 181. The rods with their platforms are, as 
before, suspended from two plungers always in hydraulic balance, 
equilibrium is obtained, not by a direct communication between the 
two cylinders, but by an intermediate crank-shaft, to which the 
plungers of two pumps are connected. Each of these pumps com- 
municates with one of the cylinders of the balancing apparatus, but 
the cranks are so disposed that one pump is delivering into this 
a at the time that the other is drawing from it, Sinee 
the stroke of the pump pistons and balancing cylinders are 
inversely proportional to their areas, a crank of ordinary dimen- 
sions suffices to give a long stroke to the rods. Here the effective 
stroke of the rods is 5m., while the cranks have a radius of only 
#m. The pumps are worked by an ordinary .inverted cylinder 
engine—shown on e 205—at ten revolutions per minute; 
the pump shaft makes only one revolution per minute, being 
connected by gearing. This engine has the Guinotte system of 
variable expansion. worked by the governor. he s 
of ascent and descent has by this means been doubled, while at the 
same time the workman has full time for stepping from one plat- 
form to the other. No unpleasantness results to the workman 
because the rods move as they are actuated by the cranks 
and, therefore, the speed becomes considerably slower at the dead 
points—that is at the starting and stopping. Moreover, the 
platforms always come exactly opposite each other, so that the 
workman passes easily from one to the other. The steam con- 
sumed is much reduced by the employment of expansion; the 
saving is estimated at 75 per cent. A similar man engine is in 
course of erection at the Réunion pit. There is a steam capstan, 
which calls for no < pope remark beyond the dead-weight brake 
which it carries, and an arrangement which allows the pulleys to 
be shifted so as to serve one or other of the three a in 
the pit. The winding engine is a vertical two-cylinder engine, 
with automatic variation of expansion and with a steam brake. It 
works a round steel rope wound upon cylindrical drums ; the guides 
in the shaft are of iron, The underground haulage deserves special 
mention ; the principle is the same as in the other pits, but the 
arrangements are much simplified. On each side of the shaft at 
the level of 240 metres a chamber is excavated the same height as 
the cages. From each of these chambers start two inclined galleries, 
each with a single track, one towards the north and the other towards 
the south. The two northern gallerics meet at a point situated at the 
level of 150 metres, and the two southern galleries also meet at the 
level. At these two points of meeting are placed the motor pulleys 
of the automatic haulage. These points are on the line of the main 
roads which serve as the principal hauling ways and which start 
towards the east and west from each of the motor pulleys, These 
two systems of inclined planes are worked by two endless 
chains passing over the semi-circumference of the motor 
pulleys; the full trams descending on the one side and the empty 
trams ascend on the other. The chains pass over return 
pulleys placed at the two extremities of the chambers above 
mentioned, and cross the shaft without interfering with the cages 
or with any of the operations within it. The length of the 
northern system is 1300m. and the southern system 490m. 
e screening shop at No. 5 shaft comprises three sets of 
Pyeng an is a revolving circular screen, the two others are on 
the same plan as those at Bascoup, and separate the coal into five 
classes. They have a special arrangement which allows the distance 
between the bars to be altered, and are so placed that the similar 
ucts coming from the two apparatus can be brought together. 
e finest coal goes to the washing machine ; the other classes are 
taken direct to the wagons on moving bands, the cleaning being 
done by hand as they go. Each apparatus is able to screen 120 tons 
per hour. In moments of pressure this single pit has furnished in 
one day as much as 2100 tons. The coal washing apparatus is on 
the system of Liihrig and Coppée. The small coal is raised in a 
Jacob’s Ladder, and thrown on a perforated iron table, which is 
shaken violently, and so‘subdivides the coal into four classes of 
different size. ‘The first two of these are washed in ordinary tanks, 
the others on the Felspar screens of the, Liihrig system. After 
washing, they are brought together again and delivered as one lot. 
The finest dust is sometimes delivered separately. The yield of 
the washing apparatus is 40 tons per hour. The other pits of the 
Bascoup Colliery are the St. Catherine, No. 3 and No. 4. The 
number of seams worked is sixteen. Thereis an automatic haulage 
system leading from each pit to the Atelier Central de Triage at 
Bascoup, and comprising a tunnel 272 metres long, which passes 
under the workmen’s village at St. Catherine. e water from 
above the 210 metres level is collected and carried in a tunnel 
driven for the purpose to No. 5 pit, where itis pumped. The water 
from the lower levels is pumped from No. 4 pit. The Atelier 


Central de Triage has six sets of screening apparatus, and is lighted 
by Gramme arc lights outside, and ison incandescent lights 
inside. If this lighting is successful it will be extended to the 


other establishments, 

(4) Workmen’s Institutions.—These collieries have for a lon 
time made a special study of the material, intellectual, and mora. 
good of the numerous workmen whom they employ. In 1872 was 
founded, by the late M. Warocqué, the Industrial School at Mor- 
nwelz. ‘This school has now more than 350 scholars, who receive 
free education, comprising mathematics, drawing, mechanism, 
physics, mining, &c. The courses of lectures are ee by the 
engineers of the collieries, and the certificates conferred by the 
school are highly appreciated by the workmen. The societies have 
also organised a sanitary service, and have done their utmost to 
encourage the formation of school clubs and of co-operative stores. 
The sani service is under the direction of a committee com- 
posed of delegates from the management, from the medical men 
and from the workmen. There is a 5 benevolent fun 
belonging to these collieries, which in 1882 distributed to sick or 
injured workmen a total sum of 40,710 francs. The co-operative 
stores and the workmen’s benefit clubs are not confined to these 
collieries alone, but are absolutely free, each being managed by a 
committee appointed by the shareholders. In addition, a large 
number of saving clubs exist in the collieries, and are worked 
ema oe g by the men themselves, There is a pension fund esta- 
blished on the same basis as the State pension funds, and managed 
by a committee composed of members of the colliery staff. With 
regard to workmen’s dwellings, the societies have given all possible 
encouragement to the purchase of land and building of houses 
the workmen t ves ; giving them for this purpose advances of 
repayable on easy terms. They have 


money without interest, and 


by | f 


also built numerous houses, large and convenient, which they let 
at very reduced prices. The success of these endeavours is shown 
by the fact that 22 per cent. of the adult workmen are now pro- 
prietors of the houses they occupy. The Society of Mariemont 
owns houses for workmen, and the Society of Bascoup 270, 
containing together a population of 3000 souls. Each house con- 
sists of vg Ba living room, a kitchen, and a bedroom on the ground- 
floor, two bedrooms on the”first floor; and some out-buildin 


-They-are scattered in groups of two, four, or.six, and do not take 


the form of a town, for which the workmen often evince a certain 
repugnance. Each house has its own len, which the tenant 
keeps with the greatest possible care. They are all lighted by gas, 
the cost of fittings being borne by the society. The employment 
women underground was some years ago put an end to by the 
society, without waiting for a law on the subject. The General 
Manager is M. Lucien Guinotte, the Engineer of Mines M. Briant, 
the, Mechanical Kngineer M. Weiler, and the Engineer for Trans- 
» M. Peny. 

Coal screen.—The inclination that the fixed screen above 
described makes with the horizon is 10 deg., that of the ho 
for large coal 22 deg., that of the jolting table 20 deg., that of the 
fixed for loading 26 and that of the movable ho: 
from 27 to 37 deg. The ul length of the screens is 2m. 
(6ft. 63in.); their width is 1m. 68 (5ft. 6in.) maximum, and 
1m. 32 (4ft. 4in.) minimum; while their maximum and mini- 
mum areas are respectively 3m.? 36 and 2m.* 64. The 
thickness of the bars is 30 mm, (ljin.); the distance from centre to 
centre of bars is 160mm. (6}in.) maximum, and 120 mm. (4#in.) 
minimum, and their travel 65mm. (24in.). In this sereen both 
sets of bars travel. The speed of the screens is 50 double strokes 
a minute, that of the.tipler 9°6 a minute, and that of the revolving 
table about two turns a minute. The external diameter of the 
horizontally revolving table is 4m. 9 (16f¢.), and the internal 
diameter 3 m, 3 (10ft. 9in.), with an available width of 80 cen- 
timetres (2ft. 7in.). All shafts"and’parts liable to friction are of 
steel. vor joints are-provided with gun-metal collars and 
oil-holes, and all rivets inside the hoppers have countersunk heads, 

Man engine.—Our engravings illustrate the Warocquétre or man 
engine improved by M. L. Guinotte. The diameter of the steam 
cylinder is 60 centimetres (234in.), and the piston’s stroke 50 centi- 
metres (19}in.). The diameters of the pumps are 0m, 816 (32in.) 
and 0 m.-826 (324in.), with a stroke of 1m, 2 (474in.). The diame- 
ter of the balance plungers is 40 centimetres (15fin.), and their 
stroke, which is consequently that of the ascending and descend 
= by which the men are raised and lowered, 5m. 2 (17ft.). 

here are ten revolutions of the engine shaft to that of the pumps, 
and the weight of the fiy-wheel, including and arms, is 
19,403 kilogs, (19 tons 2 cwt.). The following are some of the chief 
dimensions of the engine, page 205 :— 


Diameter of cylinder .. .. « Om, 65=25}in. 
Diameter of piston rod .. .. 
Sectional area of steam port .. .. .. .. +. 46360 mm.=1°8 x l4in, 

area ust ee oe 70360 mm. =2} x l4in. 
Sectional of exha 7 

Outside lap {t°P, ++ ++ 20mm.=0 787in. 
mm. =0° 

Expansion slide valve, value of | 


‘TECHNICAL EDUCATION AT NOTTINGHAM. 


THAT in some towns at any rate working men exhibit consider- 
able interest in the question of technical education is sufficiently 
evident from the crowded and enthusiastic assembly which met in 
Nottingham on Thursday evening, the 13th inst. The meeting 
was convened by the invitation of the Nottingham ‘‘ Trades 
Council of Learning,” which is an association of representatives 
from the several trades’ unions of the town, constituted for the 
purpose of improving the education of the artizans, and of the 
‘Trades’ Unions’ Congress, and nearly 8000 working-men assembled. 
The chair was occuptred by Mr. Samuel Morley, the member for 
Bristol, who expressed bis conviction that the question of technical 
education was one of vital importance to the industries of this 
country. 

The first resolution was in favour of technical education gener- 
ally, and was proposed by Mr. Summers, M.P., seconded by Mr. 
Wordell, M.P., one of the members of the Royal Commission on 
Technical Education, and supported, in the unavoidable absence of 
Mr. Magnus, the director of the City and Guilds Institute, by Mr. 
Alderman Gripper. The second resolution was in favour of tech- 
nical eduction in Nottingham, and referred specially to the scheme 
now being carried out by the Corporation in the University Col- 
lege. This resolution was proposed by Colonel Sealy, one of the- 
members for the borough, seconded by Mr. Alderman Cropper, and 
supported by Professor Garnett. It appears that a complete set of 
engincer’s workshops has been recently added to the college, and 
that a museum of mechanism and of local machinery of historic 
interest is to be formed in connection with the workshops. 
the one hand it is intended to give a tolerably. complete course of 
instruction in mechanical and electrical engineering to students, 
who can spend the whole day in the schools; while, on the other 
hand, special classes will be held in the evenings for artisans. 
these classes instruction will be given not only in the several 
branches of mechanical engineering, but also in the technology of 
the lace and hosiery manufacture. In fact, such an education will 
ns Spe to workmen as will qualify them to become foremen in 

eir shops. 

The workshops are provided with a 20 H.P. Robey engine, which 


“will drive the machinery and dynamos. The plant will a a 


cupola, brass furnace, smiths’ hearth, large and small lathes, 
planing, shaping, milling, shearing, drilling, and other machines, in 
addition to which there will be a carpenter’s and patternmaker’s 
shop, and a special shop for the construction of delicate scientific 
instruments. Opportunities will therefore be afforded of learning 
all the ordinary operations of a large engineering establishment. 

The school is under the supervision of Professor Garnett, assisted 
by Dr. John Ryan, who are both graduates of Cambridge and 
former Whitworth scholars, Dr. Ryan is a D.Sc. of London Uni- 
versity, and Professor Garnett has for the last four years been 
Examiner in Natural Philosophy in the same university, so that 
mathematies, physics, and mechanics ought to be well represented 
on the staff of the school. 

Arrangements have been made for students who are not residents 
in Nottingham to attend the classes and workshops of the college. 


Locomotive BUILDING IN THE UnitepD States.—The super- 
intendent of one of the leading manufactories of locomotives 
in Paterson, New Jersey, said to a New York Tribune 
reporter the other day: “I should say that there is about 
12,000,000 dols. of capital invested in the manufacture of loco- 
motives in this country, distributed among a dozen or fifteen com- 

es. Five of these mantrfactories are in New England, four in 
ew York state, two or three in Pennsylvania, and there are three 
here in Paterson. Perhaps there are 4000 operatives in the busi- 
ness here, the best workmen earning from 15 dols. to 20 dols. a 
week, One company turns o”t five locomotives a week, the others 
three each, The weight of a locomotive is nearly 48 tons. ‘There 
have been steady improvements in late years. Just efter the panic 
the question of y was o pressing one, and one study was to 
increase the traction er of engines.. The result has been that 
the traction power of 12,000 lb. or 13,000:1b. of ten years ago has 
been inereased to 20,000lb. now. That is, three of the present 
style of engines will do the work of five engines of the style of ten 
years ago. The change is in the size of the cylinder and the dri 
wheels, the latter being ei ber, against six wheels of the 
ormer kind of engines. r trade is mostly domestio, of co’ 
export to South Amertes and have ex: 
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STEWART’S DIFFERENTIAL BLOWER 


SECTION 


In our account of the machinery exhibited at the York show of 
the Royal Agricultural Society we referred to Stewart's differen- 
blower and exhauster. This we nowillustrate by 

ve. The York Engineering Company exhibited a 4-horse power 
caloric engine working one of these blowers. This machine is a 
silent blower, capable of delivering or exhausting air or gases 
under widely varying conditions of pressure. Its action may le 
briefly described as follows:—Two blades or vanes are free to 
revolve within a horizontal cylinder and upon a common axis, 
concentric with the axis of the cylinder. form and arrange- 
ment of these vanes may be compared to the flaps of a large 
hinge, either flap being able to perform nearly a complete revolu- 
tion upon the hinge pin, while the er remains at rest. 
Figs. 1, 2, and 3, are respectively plan, elevation, and section 
of the machine, at the moment when the vanes are in the 
position of closest proximity to one another, and when their 
velocity is alike. Figs. 4, 5, and 6 are similar views at the 
moment when the vanes are at their greatest distance apart, and 
when the difference in their velocity is greatest. Fig. 7,8, 9, and 
9 are details of the vanes and the crank arms by which they are 
actuated. Figs. 11 and 12 are perspective when the vanes are in 
the same ive positions. In these figures the same letters 
of reference indicate corresponding parts throughout. A is the 
cylinder, B B! are the inlet and outlet ports, CC! are the inlet 
and outlet pipes, D D! are the cylinder ends or covers, E E! are 
the blades or vanes, F F! are the barrels of the vanes, G G? are 
adjustable shoes of iron, gun-metal, or other suitable metal or 
alloy, H H! are spaces for the insertion of springs of india-rubber 
or other adjustment, II’ are packings of any suitable metal or 
alloy, J is a spindle passing through the axis of the cylinder— 
this spindle may be either solid or hollow, and in the latter case 
may be used as a channel of lubrication—K K? are -boxes, 
LL are crank arms, M M! are crank pins, N N! are slide blocks, 
O is a cross-head attached to the shaft, from which the motion is 
to be imparted, and in which the slide blocks N N? are free to slide. 
The spindle J passes through the barrel of each of the vanes. The 
barrel F is securely fixed to the spindle, while the barrel F" is free 
to revolve upon it. ans bine 
the stuffing-box K!. The crank arms L being fixed respecti 


to the spindle J and to the barrel F', it will be seen that motion 
may be imparted to one of the blades by means of the crank arm 
L, and to the other by means of the crank arm L!. The axis of 
the shaft from which motion is to be imparted is excentric to the 
axis of the cylinder, and the crank arms L L! are propelled at 
constantly changing velocities, according as the slide blocks N N! 
are brought nearer to, or further from the axis of the shaft and 
crosshead. The differential movements thus produced may be 
varied according to the excentricity of the crosshead, the position 
of the ports being correspondingly varied. Thus the excentricity 
of the belt pulley spindle, as shown on the drawings, is four-fifths 
of the radius of the crank arms. If this proportion be increased, 
the vanes will be brought nearer together at the moment when 
their velocity is equal, and the machine will thus deliver a larger 
volume per revolution, but with a resulting decrease of pressure. 
And conversely if a high pressure is pe ary the proportion of 
excentricity to crank radius may be reduced, and the necessary 
packings II’, may wi vantage be dispensed with where 

sonditions of pressure permit. In this case the radius of the 
blades EE! is increased, so as to produce contact or a near 


of the other. Thus, referring to Fig. 4 it will be seen that the 
sliding block M! of the arm L? is near the axis of the crosshead 
O, while the other arm L is near the extremity of the crosshead. 
The arm L will then have a very high velocity as compared with 
L}, and while the blade E’, Fig. 3, i 
blade E only moves from B to B'. Outlet and inlet ports are 
the bottom of the cylinder, from 60 deg. to 

100 deg. apart, and the movements of the vanes wo Hadar gf 
su een 


tmoves a distance B! to B, the | of Coal 
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of time as is occupied by the other vane in trayélling from the 
inlet to the outlet port or say four-fifths of a revolution. It will 
thus be seen that a volume of air or gas equal to the difference 
between these two is delivered alternately by each vane, and as each 
performs a complete revolution, for every revolution of the belt 
pulley this volume is delivered twice. By varying the excentricity 
of the slide which actuates the crank arms the differential move- 
ment of the vanes can be regulated to suit the conditionsof volume 
or pressure which may be required in any particular machine. In 
cases where pressure is less important than volume, a very bi 
degree of excentricity can be adopted, reducing each vane alter- 
nately almost to a state of rest between the outlet and inlet 
ports, while the other vane is at its maximum velocity. On the 
other hand, pressure can be obtained in the exact ratio in which 
volume is sacrificed, by adopting a low — of excentricity in 
the slide. The difference in the velocity of the vanes at different 
parts of their revolution can thus be reduced to any required 
extent ata proportionate gain of differential power. ¢ motion 
obtained by this arrangement is a curious and ingenious one, and 
when at work has a peculiar appearance. The blower runs with 
great steadiness and ease, and we were much pleased with its 
performance at York. 
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b—- to contact with the shell of the cylinder. By means 
| of the crosshead, driven direct from the belt pulley spindle, thé — 
velocity of these cfank arms, and consequently of the vanes the 
within the cylinder, is constantly being varied, the maximum 
velocity of one being simultaneous with the minimum velocit; 
| 
| extend over two years, and will embrace ut seventy in 
j all. These will be delivered upon the ovguings of Monday in each 
| week, from four to six p.m., or at such other hours as shall be 
eventually found to be most convenient, during the first term— 
an g as an abutmen us, the Variation of their 
velocities of the blades is such that during half a revolution of 
the belt pulley one of the vanes travels from the outlet to the 
; inlet port—or say one-fifth of a revolution in the same space next, from four to five and five to six p.m. 
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attached. The lower part of the cage holding the sponge is for 
MESSRS, ROSE, DOWNS, AND THOMPSON, HULL, ENGINEERS, the ak 
A few minutes’ action of the piston, and thereby of the 
ELEVATION. 5 | carrier, is sufficient to cleanse the filter of the mud which 


lected during the time the filter was in action. The frequency with 
which this operation. must be carried out depends of course w 

..| the state of the water filtered ; about once a day is sufficient w 

don Bri y means arrangement of water : passages 

the flat pipe on the front of the casing, and the two-way cock con- 
nected therewith, the filter may be kept fullof water, and the water 
may be drawn away from the bottom of the sponge as required. 
While the process of cleaning is going on the whole of the sponge is 
covered by water, the water having to pass up one part of 
the flat pipe, which is divided by a vertical diaphragm from the 
other part, down which it returns, and so away through the cock ; 
when -the cleaning is nearly completed, the. cock is: turned tho 
other way, so that. the water can run straight out from the 
lowest portion of the filter: and flush it out, Thé vertical pipe 
is merely to prevent splashing on to the cover’ and of 
filter, when the air valve at the top of eS Se e inlet 
for dirty water is behind the filter when in the position shown 
in the engraving, but the outlet for clean water and the hand 
hole for putting in. sponge are shown. . In washing out, 
the two-way cock alternately takes two positions; (1) The 
cock is -so turncd that. the opening is. direct from the 


i 
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bottom of filter to outlet pipe, and thus any dirt which has 
collected in the bottom is sluiced out; (2) then the cock is so 
turned that the water has to pass out over the diap thus 
ensuring the sponge being covered; (3) the cock is turned back to 
its original position, so that it allows the flushing out direct into 
| outlet, and leaves all clean at the finish, 


+ Doox Extension. —At a meeting of the Wisbeach Town 
i | : Council, Mr. Abernethy, O.E., attended and explained the details 
Ate» :' of the proposed docks, which the Council resolved to promote in 


= . the ensuing session of Parliament. The estimate for a six-acre 
3 dock is £143,000, and for ten acres £188,000. ‘The look is 
-over sill, 24ft. at spring tides, and 15ft. Gin. at neap 

EXPERIMENT WITH BorLeR EvAPoraTION.—Mr, W. T. Peoples, 


to be 250ft. long between gates, and 50ft. wide; depth of water 
Tax Kingston trawl winch exhibited at the Fisheries Exhibi- | slack between the leading sheave and the drum in cases where | general master mechanic of the Manhattan Elevated Railway, has 


‘ sat R in mi i e ed in a series of interesting experiments to test the 
peg wire the roll of the ship might disengage it from the sheave E. service of bol 
ages ht boiler, 6ft. 3in. high, 2ft. 8in. tt , parte — met. of inv: ation which he followed were in some instances 


cross tubes Gin. diameter. It has two bin. cylinders 10in. stroke,| THE “THAMES” STEAM-CLEANED FILTER. pes unique. A locomotive boiler employed to supply steam for 


i hinery was not 

these drive a first motion shaft A A, which carries a friction sheave | THE filter shown by the accompanying ving is constructed the inde 
B driving a countershaft C, which carries a spur pinion D gearing | more especially for such purposes as boiler feed- | desirable. J. D. Campbell, foreman of the works, who directed 
into the winding drum D, which has vision for some 200 | water, and is a modification’ recently made the Pulso- | the e ents, believed that the flues were too numerous for 
fathoms of 3in. steel wire trawl rope. rope is led from the | meter Engineering Company of the “Thames” filter which | efficient evaporation. He kept a of the fuel used and the 
over a drum on the hatchway combing and under | was illustrated in our impression for the 16th of June, 1882. | water evaporated in the ordinary wor of the boiler, and ascer- 
drum; the sheave K travels from side to | The filter then described was fitted with hand apparatus by which | tained that 6} lb. of water was cvaporated for esch pound of coal. 
being driven from the drum shaft the | the cleansing was effected. In the larger filters for supplying | While the boiler was pap aly ay oe PO ig peer nye cnn goles 
gcrews and gear GG. When a layer of wazp is laid on the feed water to boilers in large mills, and in those ond ate 

D the sheave and block E catch a stop on the bar H, which | used in steam barges and tugs which often have to use the muddy ns tgs 


reverses the revolutions of the screw G by means of the clutch | water of tidal reaches, this hand is replaced by a the smoke-box, 


gear I when the leading sheave moves in the reverse direc- | reciprocating lever and connecting en from shafting, or to evaporate the water aid not materially from the time given. 
and winds the warp evenly upon the drum until its motion | where steam is available, as in steamboats and tugs, the arrange- | Forty flues were then cane Be ata th e 
is reversed by a stop on the bar H. The winch is worked by one | ment we now illustrate is preferred. From the descri of | boiler, and the experiments ted. It was now found that the 
. lever J on the excentric of the countershaft brasses, by which it,| the filter given in the above-mentioned issue it will have been | gallon of water placed in the fire-box evaporated in 5 minu 
The n:akers claim that only 45 seconds, while it took 60 minutes for it to evaporate 
by an arrangement of this is it porsitie to work wire trawl | when pressed is probably better for filtering purposes | smoke-box. This showed s remarkable increase of fire-box 
ithout ture and decrease in the heat of the smoke-box. Under 
bo Meer danger of kinking—as with the common steam | than any other substance, at the same time washable withou roy th ‘den of to 8}2 Ib. of 
used in the paddle-wheel trawlers of the north-east coast— | removal. from the filter casing. When closely it the on 
. or of life and limb to men, as such wa-p is worked by the com- | affords not only an effectual, but a rapid filtering um. To} feel te ana teak savonenaian thal q 
mon upright deck capstan, The Kingston trawl winch is made | clean it effectually, however, an active alternate compres- thoroughly reliable engineers, who know perfectly w: 
few unimportant alterations be fixed | sion and relaxation to that when # sponge is} shout, Several experiments were Pa sma 
: the case of steam cutters and steam- | squeezed and released in the hand under water, is necessary in} mony, with their compounds, were used to find the 
from the main boilers. An order to get that violent movement of water through the pores prem SP temperatures, but they did got agt 
| @rangement is fitted by which the warp is prevented from being | of the spopge which is required to move impurities mechanically ' water yossel.—Amerigan Machinist, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves the opi 
[ opinions of our 


THE PROBLEM OF FLIGHT. ted by 

Sre,—The trouble in the way of aseapting the facts exhibi 
the soaring birds arises from the presumed difficulty, not to say 
impossibility, that a body floating in moving air, entirely unsup- 
ported from without, would experience in resisting the friction of 
the wind. With the single exception of the birds, or some identi- 
cal mechanism, no object is enabled to accomplish this result. That 
& quiescent body resting in and upon a medium which is itself 
moving must have motion communicated to it, seems a necessity. 
No peculiarity of shape would be likely to offer an exception ; no 
relation of quantity of matter to form or nature of material or 
any imaginable thing whatever would be likely to overcome the 
tendency to be driven with the enveloping medium. Imagine 
whatever device you will, and if it be quiescent its movement with 
that which contains it seems imperative. Above all, it seems impos- 
sible that it should move directly against its support. So emphatic 
is this, and so completely obscured are the facts of the case, that 
were it not that nature has utilised the means which ‘make such a 
movement possible in the mechanism of soaring birds, it would be 
hard to see how the process would be discovered during the life- 
time of the humanrace. The birds at once dissipate all doubt that 
the thing can be done by directly doing it. By doing it so com- 
pletely, so easily, and so conspicuously that the only pertinent ques- 

ion remaining is, how is it done? One may solve the question 
after the manner of an Oriental, and say Bishmilla, it is the will 
of God ! Or it may be referred to a diabolic cause, after the manner 
of Lapland witches, or the whole thing may be denied on general 
principles. But there is no use in settling the matter thus without 
particularly wish to do so. Can the phenomena be referred to 
own causes? Is there in the action of wind against such a bod 
as @ bird in the act of soaring any discoverable reason why suc’! 
an effect should be produced? I think there is, and that very little 
m is involved in ag 
‘ore proceeding with the explanation, I will say that very 
many theories were considered by myself before the one finally 
adopted was determined upon. I was forced to relinquish them 
one after another for the sole reason that the facts were against 
them. All those efforts at solution which depend on upward 
lanting, and contrasting currents of air, whether of direction of 
motion, density, or ie of flow, were the first to fail in their 
contests with the facts. The one undoubted truth, that a d 
calm is the very best condition of air for the operations of floatin, 
birds, would scatter all such theories, But the significantly fa 
objection consists in the fact that all talk of direction of motion 
of either the air or the bird, in relation to any fixed object in 
either the heavens above or the earth beneath, has not an atom of 
relevancy in the problem of flight. It has no meaning. The only 
meaning in reference to that problem which either the direction of 
motion of the bird, or the air has, is in relation to each other. To 
sustain flight in every case, with no exception, with every species 
of soaring bird, the wind must be blowing against the advancing 
creature, If the wind were blowing upwards from the surface of 
the earth the bird might be floated with it, tis true, by the action 
of the air, but such movement would resemble soaring, as exhibited 
as a, matter of fact, in nothing. 

The velocity of the wind in relation to the earth, as well as its 
direction, may be anything or nothing. So far as the bird is con- 
cerned it is a matter of utter indifference. Its velocity and direc- 
tion in relation to the bird is determined wholly by the velocity 
and direction of motion of the latter. Suppose the wind is moving 
towards the west at twenty miles an hour, and the bird is going 
with it at the rate of forty miles an hour, then in relation to the 
latter that wind is blowing directly eastward at the rate of twenty 
milesanhour. The relations of bird and air are the only significant 
ones in this question. 

There were also half a dozen explanations laboriously thought 
out which rested on the angular position of the wings habitual with 
the most frequently observed birds. Observations on the gannet 
gave the quietus to all of those, for this bird sails with no part of 
the wing elevated above the backbone, and usually with the 
extremities of the pinions depressed two or three inches below the 
level. They can maintain themselves more steadily in the breeze 
than any bird which ever came under my observation with the one 
exception of the sandhill crane, and this bird closely resembles. the 
gannet in the position of its wings. No theory of flight is worth a 
rush which leaves out the gannet. The man-of-war hawk is 
weighty evidence also in this question. Usually it sails with 
wings shaped like a flattened M, the outer ends a little above the 
back. On the approach of a south-western gale, however, it 
resembles a bent bow, being a ci segment seemingly or true, 
as if struck with compasses. At times the wings will be so far 
deflected beneath a level as to meet under the body of the bird, and 
even to pass each other several inches. During those furious puffs, 
often very frequent, which would prostrate a careless person, the 
entire wing, excepting the primaries, is flexed closely upon the 
body of the bird. The primaries are expanded at an angle of 
45 deg. beneath, the head drawn in, and the tail closely folded upon 
itself. Should one meet with this creature in this position he 
would not take it for a bird at all. Its vibrations while thus 
poised are through a space of 10ft. or more vertically, horizontally, 
or obliquely. It resembles in a striking manner a ball suspended 
in air from a pressure blower, when the blast is interfered with by 
interposing the hand or in any other way. 

Any theory of flight to be secure must account for a man-of-war 
hawk ina gale. Returning to the main question, two things must 
be taken for granted in the outset, One is the bird poised on fixed 
wings in a horizontal breeze; the other is the results obtained by 
the Hronautical Society of Great Britain; passing over any experi- 
ment tried by myself as not being required in this explanation. 
Briefly, the pertinent results of the above Society were, the equal 
force against gravity, and to the rear, exerted by wind moving on 
an inclined plane of 45 deg.; also that the lifting force was to the 
rear force of the different inclinations, directly as the base was to 
the height, to undetermined limits. To make the explanation as 
concrete as possible, we will suppose the surface to be 35ft. long 
and 7ft. wide, containing 245 square feet, such as would pre- 
sumably support 3501b., the weight of a practical device for sus- 
taining a man in a flow of air of thirty miles an hour, or 44ft. per 
second, with an inclination of surface of 12in. from horizontal. 
The air current, then, in passing the 7ft. width of surface in about 
the one-sixth part of a second gives a lifting force of 350 hb., thus 
balancing the weight of the device. The rear force of 1 in 7 would 
be 501b. In short, then, the device would be lifted with a force 
equal to its weight, and driven to the rear with a force of 50 Ib. 

So far flight would be impossible. Note the character of this 
action, and omit all notice of molecular impact, if there be any, 
and confine the attention to the density of the airalone. The 
other elements would only confuse the case, without assisting the 
explanation. The upward force of 350 1b. would measure the 
compression of air below the surface, provided there was a normal 

tion of atmosphere above. Work is done vertically upward 
by compressing the air below, so that there is a greater tension of 
air after it has done its work than there was before, and doing the 
work makes the tension. Could the compressed air be put to 
labour after it had escaped from the surface it could accomplish 
350 lb. additional work in falling to the tension of the surrounding 
air. The air above is rarefied. Bear in mind that it is passing at 
the rate of 44ft. per second, and the lifting power of this partial 
vacuum cannot be other than important, 

The significant fact of this matter now comes, The device is 

but also carried with the air current with a force of 
50 lb., and this force must be neutralised to constitute flight. 
Along the entire 35ft. of rear edge of surface precisely where the 
compression of the air is greatest, it is suddenly disch into a 


partial vacuum at the precise point where that vacuum greatest, ' 


around and against that rear The result is self-evident. 
There will be a thrust upward forward along the entire rear 
e made by the escaping air. There exists a miniature whirlwind, 
t. in length, against which the rear edge of the surface rests 
along the line of its greatest intensity, This vertical tem is 
placed precisely where it would actuate the surface with the 
test effect. Beneath is a push, above is a pull, while the wedge- 
ike whirl is driven against the edge in equilibrio to force it 
against the advancing air. The entire 50 lb. rear ferce is cancelled, 
and a surplus of forward force given to meet the conditions of 
flight. Now there can be no doubt about this action. The 
air is compressed on the under surface. It is raretied on the upper 
surface, and it is discharged around the rear edge with a forward 
thrust. It is also evident that if these three co-existing activities 
are great enough, flight must be produced, If there be any surplus 
of forward force in the differential result of this triple alliance, 
flight is explained. I submit that it is avery good working pu 
and when it is further found to explain all the movements of sail- 
ing birds, its claims to respect are not lessened. 
have now presented this subject with sufficient detail—so it 
seems to me—to enable those interested to pretty well understand 
it, and will conclude the matter by summing up the whole as 
follows :—(1) Birds maintain themselves in air in two con 
ways. One method is by beating the atmosphere with their 
pinions as a means of employing m power to overcome 
gravity and the friction of the air. The other is by the fixed wing, 
or * ing” process, where the force to actuate the quiescent 
bird is obtained from theair. (2) essed in a mechanical form, 
soaring is a differential result of the action of wind upon flat 
surfaces inclined to the direction of its motion, where the friction 
of the moving atmosphere is neutralised by the escape of the com- 
pressed air at the rear edge of the surface, (3) The conditions of 
soaring are complied with on the part of the body, when there is 
a distribution of weight, an extent of surface, a shape of surface, and 
an inclination of surface, approaching the maximum whichis approxi- 
mated in the soaring birds, (4) The conditions of soaring are com- 
plied with on the part of the atmosphere when it is in motion in 
a direction op to that of the body. Flight on fixed wings 
is only possible when it is directed against an opposing current of 
air; an imperative rule to which there is no exception. (5) The 
conditions of. soaring are found in their sum total in the relations 
of the air to the soaring body. The tendency to refer all 
phenomena of motion to fixed positions is dangerous when 
employed here. A bird standing on fixed wings in a breeze of 
thirty miles an hour, and a bird sailing in a calm at the rate of 


ead | thirty miles an hour, exhibits identical phenomena so far as soar- 


ing is concerned. The conditions are the same, the results are the 
same. 

Now, I submit that this state of things shifts the problem of 
artificial air navigation to entirely new ground; to an unexplored 
region which waits the advent of the first pioneer. The efforts 
hitherto made have much the same relation to the true pro- 
blem as an attempt to make a “perpetual motion ” would have to 
a problem of mechanics, They are not relevant. 

e soaring birds unmask previously unknown facts of peculiarly 
constructed bodies resting in air. It is a matter of knowledge that 
these bodies when set free in still air would descend after the 
manner of a parachute until they rested upon the surface of the 
earth, when to move upon that surface would require the exertion 
of force to overcome friction. The birds reveal the fact that when 
such a body has initial movement set up in it it finds a point 
equilibrium upon a cushion of moving air, upon which it rests; but, 
unlike the earth, there is no friction between them, and in this 
condition the body has no weight. Now, I understand perfectl 
well that this seems incredible. It is saturated with paradox. 
am in receipt of letters every day from men of reputation in the 
scientific world objecting to my solution of +, on some @ priori 
ground. But then, gentlemen, the facts as I have stated them are 
unquestionably true, and the theories advanced completely explain 
the facts. This makes it bad for the paradoxes, and the precon- 
ceived ideas seem crowded out. 

I have to thank the editor of THz ENGINEER for the space given 
for the publication of my papers, and the readers of this journal in 
the remote corners of the world for their letters giving observations 
on the habits of birds not known in the United States. 


I have just read in your issue of the 10th inst. an article | q 


on ‘The Problem of Flight,” by Mr. Quartermain, which I 
hardly understand. The writer declares that we now “‘ know all 
about it,” and at once proceeds to reduce the value of my contri- 
butions in this direction to absolute zero, by asserting that birds 
do not maintain themselves in the air on fixed wings. From what- 
ever source, then, this gratifying knowledge comes, it does not 
not come from the motionless wing birds, for there are none of that 
description. He then goes on to tell of an accident with an active 
wing mechanism presumably of his own construction, wherein the 
treachery of an iron rod or bolt left fast in the embrace of mother 
earth, a device which otherwise would have mounted skyward. 
Well, this is just what all active wing affairs have been doing for 
the past thousand years, either refusing to go up at all, or coming 
down speedily when not wanted todo so. Wherein, therefore, do we 
‘know it all?” The quiescent process denied altogether, and the 
active process a dead failure, as usual, I would respectfully inquire 
of Mr, Quartermain where his knowledge comes from. I will 
proceed to explain another request I have to make of him. 

After observing a frigate bird standing in a breeze at a distance 
of 10ft., with wings stretched through a space of 8ft.; after look- 
ing at the creature from below, from the rear, from the front, and 
from above without being able to detect any motion whatever, 
except the incidental tremors preservative of equilibrium; after 
proceeding in the same way with many other species of birds with 
the same results, and after continuing these operations through 
many years, frequently, at all seasons of the year and in all kinds 
of weather, and then to be told that these wings were really beat- 
ing the air all the time though ‘“‘ eluding observation,” is simply 
astonisbing. There is no marvel connected with this whole subject 
which at all equals this marvel. From Darwin, in his ‘‘ Voyage of 
a Naturalist around the World,” through every observer of soaring 
birds who have been in situations suitable for such observations, 
there must have heen present some inscrutable error. 

Let anyone take a stick 4ft. long and no more than jin. square 
and pivot it at one end to a post and bring it to a horizontal, 
then view it at right angles to its length from a distance of 10ft. 
while an assistant moves the free end up and down, and motion 
can be at once detected. I have made observations on soaring birds 
at a distance of 1ft. from the eye, when the creature was totally 
ignorant of my presence, and do most positively assert that I could 
detect no beating of the air whatever. 

Now it is presumable that Mr. Quartermain has observed these 
birds in favourable locations—that he has done more than look at 
kestrels, crows, and blackbirds at a distance—and my request is 
that he make known how it is that the wing of a living bird is so 
different from all other objects, that while appearing perfectly 
still, is is in reality all the time in pretty vigorous motion? 

Chicago, Ill., August 29th. L, LANCASTER. 


ARTIFICIAL SUBMARINE LINES, 


S1r,—In the obituary notice of my brother, the late Mr. C. F. 
Varley, which has appeared in md journal, among the inventions 
mentioned as identified with his name is that of the “‘ artificial 
line,” which represents in every respect a submarine circuit. The 
suggestion of constructing such lines originated with myself, and a 
description is given in a paper read by me before the Society of 
Arts on March 30th, 1859. You did me the honour of reproducing 
this paper, and you made it the subject of your leading article in 
THE ENGINEER of April 8th, 1859, 

The artificial line which my late brother turned to such good 

‘orming part of it, and which were, I may say, the largest and 
most complete which-had been made up to that period, were con- 


structed by a firm of which I was the active partner, and were 
made a present te Mr. Cromwell Varley. I furnished him with 
instructions how to make the induction plates, and these were 
constructed under instructions by a named voll 
of esis, perhaps you wi low me 8 
belinve Ts ‘was the first to make paper induction plates which would 
retain a statical c’ for any length of time, and as a matter of 
fact, my brother tried to dissuade me from doing so on the ground 
that paper could not be made to insulate sufficiently. The secret 
of my success was thoroughly desiccating the paper before im- 
mersing it in the 

The amount of retardation which will be experienced in sub- 
marine circuits ing conductors of varying resistance, and 

to me, can, com tively s: ing, be readily determin: 

page ee iment. Qo for a long time been engaged in 
designing an apparatus for this purpose, and at the time I arranged 
to give this paper I fully ex to have had the apparatus com- 
pleted, and to, have been able to lay it before you on this occasion ; 
and though I regret not being able to do this, yet I feel I have 
sufficiently advanced to warrant my explaining the principles of 
its construction. 

“The principles upon which it is based are, that a body which 
offers the same resistance as another, without reference to its 
substance or length, may, as far as conducting power is concerned, 
be consid electrically the same. If we make use of a substance 
or metal of an arsed pd conductive capacity to that of the 
metal employed in submarine circuits, and also of greatly diminished 
sectional area, the same resistance as that offered by the v 
longest circuits can be obtained in a very small. compass, and s 
an arrangement will, as far as simple conducting power is con- 
cerned, fairly represent a long submarine circuit, The induction 
which manifests itself in submarine circuits can also be obtained, 
if the conditions for its development are as favourable as they are 
in submarine conductors. 

‘**The apparatus consists, first, of aseries of resistances, the values 
of which are known; secondly, of a series of induction plates, the 
values of which, when compared with a given surface of a gutta- 
percha coated wire, are also known ; thirdly, a mechanical 
ment to accurately measure minute periods of time. By a combi- 
nation of the resistances and the induction plates, a conductor, 
which will fairly represent a submarine circuit, will be obtained. 
The resistance can be diminished or increased, and the inductive 
surface can be doubled or halved at pleasure, and thus circuits with 
conductors of varying length and sectional area, and different 
thicknesses of insulating material, be imitated, and the law which 

overns the retardation in the transmission of telegraphic signals 
- ce fe by direct experiment. It may be argued that as the 
inductive surface in a telegraphic circuit is uniformly spread 
throughout, a series of induction plates will not present the same 
condition ; but it is evident that they may be divided throughout 
also, and although they will not then precisely represent what is 
actually the case, the result will approximate very closely to those 
obtained from a submarine conductor. Perhaps it would have been 
prudent not to have called attention to an apparatus before its 
completion. I have done so, however, because I have felt it was 
due from me to endeavour at least to point out how some of the 
important problems involved in submarine telegraphic communica- 
tion between the distant stations may be resolved.” . 

I give above an extract from the paper read before the 


of are, giving the description of the a of the arti 


road, Highbury, N ALFRED VARLEY. 
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BEECHWOOD SLEEPERS, 


Sir,—Your article in your issue dated August 31st last, headed 
* Beechwood Sleepers,” contains a translation of a paper read at a 
meeting of the German Railway Association, in which my process 
of thermo carbolisation is incorrectly if not al ly described. 
Permit me to correct it in your paper, as has been done in the case 
of the oe pg which have published it in Germany. In the process 
employed on the Northern Railway of France, as well as on other 
French and Austrian — for the treatment of beech and oak 
sleepers, there is a great difference in the operation as the paper 
escribes it. 

First, instead of ‘‘a current of steam mixed with the vapours of 
creosote oil, to which the sleepers are exposed during five or ten 
minutes”—which in truth would be absurd even to suppose—the 
fact is as stated in the patent: That the sleepers are exposed 
during thirty to forty-five minutes, or even longer, to a current of 
superheated steam of a temperature that varies between 600 deg. 
and 900 deg. Fah., which carries with it by mechanical action 
creosote or tarry spray which the steam holds in suspension, as in 
fog, water is held in suspension. This current is continuous, the 
conde’ matter being again converted into spray during the 
whole of the operation, and is very penetrating, so that a sleeper 
exposed to its action during the thirty or forty-five minutes attains 
in its centre a temperature of 120 deg. to 140 deg. Fah. without any 
injury to the surface of the wood. The fact is incontestable, and 
can be proved at any time by a visit to any of the works on the 
Northern of France lines. 

Secondly, the penetration is not incomplete, as it is a natural 
consequence of the first operation, and the after absorption, when 
such is considered necessary, may be made to take up any quantity 
of creosote oil, and what is more, hold it and not run it out into 
the ground afterwards as is now very often the case, 

Cauterets, Hautes Pyrenées, JOHN B, BLYTHE. 

September 11th. 


CONTINENTAL RAILWAY SPEED, 


S1r,—Some few months ago you publisked in your journal par- 
ticulars of the relative speed of express trains in this country and 
abroad. It may perhaps interest your readers to know that in 
point of fast running our expresses are now equalled by those on 
some French lines, as is proved by the train leaving Paris at 
8.45 a.m., and arriving at Bordeaux at 5,52 p.m., making ten 
stoppages, aggregating 48 minutes. The distance is 363 miles, 

It is also possible to travel from one end of France to the other, 
viz., Calais to Portbon, in 27 hours and 10 minutes, the route 
traversed measuring 872 miles, and the stops lasting over five 
hours. COMMERCIAL, 

Birmingham, September 17th. 


THE GRAPHIC TREATMENT OF STRESSES. 


Srr,—Owing to absence from town I have only just seen a 
letter published in your issue of September 7th, in which the 
writer takes objection to my assumption of 45 1b. per square foot 
as the weight distributed over a renin roof treated for stressin 
a former number of your journal. In reply I have only to men- 
tion that I adopted these conditions after consultation with those 
who know best what are the actual weights of material and acces- 
sory pressures brought to bear upon these special roofs. The same 
writer also objects to the uniform distribution of wind pressure, for 
the reason that the wind only strikes one side of the roof, and 
might therefore vary not only the amounts, but also the nature of 
the stresses. Now, it is perfectly true that the wind blows from but 
one quarter at the same time, but we must also remember. that at 
different times it blows from different quarters. I would, there- 
fore, ask from which quarter will your correspondent force his 
wind to blow? In order to meet all contingencies it is evidently 
necessary to design the roof for uniform wind pressure. . Thirdly, 
your correspondent finds fault because I do not design the great 
tie rods of short cylindrical lengths of different diameters. But it 
is a golden rule to avoid all sudden changes of form, and on this 
account a truncated cone is, ceteris paribus, stronger than a rod 
made up of short cylindrical lengths of different diametets. 

5, Ashburnham Villas, Greenwich, 8.E., R, H. Granay, 
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RAILWAY MATTERS. 


MoosELUcMAGUNTIC and Jocknabmakantajus are to be stations 
etic porters have oors 
all overt country, but which weary travellers have never been 
able to distinguish by ear. 

Mr. ALFRED A, LANGLEY; who has heen for ten years neer- 
in-chief to the Great Eastern Railway Company, has recently been 
appointed chief engineer to the Midland Railway Company. Mr. 
Langley leaves the Great Eastern at the end of this month and 
enters office at Derby on the 1st of October. . 

THE contract for the Aliwal North Extension Railway, South 
Africa, has been let to Messrs, Reid and Mackay, of 13a, Great 
George-street, Westminster. This firm is now en in: con- 
structing the Jamaica Government bg and Mr, also 
’ eonstructed the waterworks for Port Elizabeth, South Africa, 

Tue “Railway Companies’ Directory,” edited by Mr, Percy 
Lindley, giving a list of directors, officers, and’ agents of the ral. 
ways of the United _——s with capital; working expenses, and 
revenue, prices of stock, dividends, mileage, and weekly traflic 
receipts, for the last five years, will be published in December. 

THE general traffic agreement which has subsisted between the 
North British and Caledonian Railway Com du the: past 
ten years has been renewed for another similar term. The agree- 
ment covers the working of the Edinburgh and Glasgow and 
northern traffic, but in respect of the latter it will allow certain 
stipulated changes to be made on the completion of the Tay Bridge. 


Ar the Staines Junction ofthe» South-Western Railway a new. 


curve is being to the west of the station in order to connect 
the London line with the Reading branch. The: works, under the 
direction of Mr. W. J: b, th y’s resident engineer, are 


, the 

being rapidly pushed forward, and will, it is hoped, be available in 
a few months, When the communication is finished a new service 
of trains will, it is understood, be provided, enabling passengers 
to travel between Windsor and Aldershot without entering the old 
station at the junction. 


WE learn from Poor’s Railway Manual the number of - 
gers moved one mile in the New England group of the United 
_ States in 1882, was 1,107,045,086, at a charge of 2°1c. per mile; in 

the middle States group, 2,356,226,676, at a charge of 2'3c. per 

mile ; in the Southern group, 559,577,836, at a charge of 2°6c. per 
mile ; in the western group, 2,7(8,268,037, at a charge of :3'2'c¢, 
per mile; in the Pacific group, 351,942,279, at a charge of 3°1 ¢. 
hy mile. The total movement on all the r ualled 
834,048,765 persons moved one mile, at a charge of 2°86 0, per 
passenger mile, 

TuHE German Railroad Union held its annual m in A 
and a report of its officers showed that in the middle of July there 
were ninety-eight different railroad managements which belo 
to the Union, working in the aggrogate 59,679 kilometres—37, 
miles—of road ; 21,922 miles of which were in Germany, 12,271 in 
Austria-Hungary, 91 in Luxemburg, 420 in Belgium, 1325 in 
Holland, 724 in Roumania, and 315 in Russian Poland. The 
increase in mileage during one year was 1007 miles. No less than 
10,951 miles of the roads in the Union were Prussian State rail- 
roads, substantially worked by a single authority, but represented 
2 — different ‘‘ directions,” each of which is a member of 

e Union, 


THE number of tons of freight transported on the of the 
railroads of the New England group of the United tenes is 1882 
was 28,605,416 tons, being seven tons per head of its population. 
The number of tons transported on the middle group was 
166,272,589, the number of tons moved per head of population 
being 13°6, The number of tons moved on the railroads of Penn- 
— per head, was 23°4._ The number of tons transported on 
the southern group was 19,199,096, the number of tons per head 
being 1°56, The number of tons transported in the western group 
was 140,791,848, being seven tons per head. The number of tons 
transported on the Pacific group was 5,526,426, being four tons per 
head, The number transported on all the railroads of the United 
States the past year was 
head of population being very little over seven tons. 


THE contract for the construction of the railway across Vancouver 
Island in British Columbia in connection with the Canadian 
Pacific en has, it is said, been signed. Surveys will be com- 
menced immediately, and the centre line placed in running order 
by the autumn of 1886, A project is before the people of St Paul 
and Minneapolis for the construction of a line of railway from these 
commercial centres of the American North-West to Sault St. 
Marie, between Lakes Huron and Superior, and thence over the 
Canadian Pacifie Railway from Algoura direct to Montreal, with a 
view to obtaining the shortest possible outlet to the seaboard for 
the products of the country north and west of St. Paul. By this 
route these places would be brought 400 miles nearer the seaboard 
than by the Chicago and New York route, and as 125 miles of the 
455 bet i lis and Sault St. Marie are already made or 
under contract, and the section of the Canadian Rai way east 
from Algoura is now nearly completed, there remain but 330 
miles to be constructed to carry out the scheme. 

AccoRDING to Poor’s Manual the number of ers trans- 
gered in 1882 on the railroads of the New England group of 

e United States, having a population of 3,990,529, was 
65,220,934—a number 16°3 times greater than its own population, 
The number transported in Massachusetts was 48,063,639, a 


number greater than for any other State. The number trans- 


rted in the middle group of States, having a population of 
196,876, was 205,844,626; or deducting 86,161,029 carried on 
the New York city elevated railroads, 119,683,597—a number very 
nearly equalling ten times its population. The number trans- 
rted in the southern group of States, having a population of 
,255,910, was 10,875,511 ; a number of 1,379, ess than the 
population of this group. The number transported on the rail- 
roadsof the western and south-western group, having a population of 
20,132,325, was 82,940,331—a number 4°1 times greater than its 
population; the lower average for this group arising from 
embracing in it the south-western States. ‘he number trans- 
rted on the Pacific group, having a population of 1,393,817, was 
0,510,410—a number 7°5 times greater than its population, The 
total number transported on all the railroads of the United States 
the past year, not including the New York elevated roads, was 
289,190,783—a number equalling very nearly six times the total 
population—50, 442,066 of the United States in 1880. 


At the commencement of last. year Germany possessed 33,707 
kilos.—1 kilo. = 8 mile—of railways of ordinary gauge, 192 of 
narrow gauge, and 1477 of mountain lines. Of this number 22,325 
were owned and worked by the State, 3737 were owned by private 
companies, but worked by the State, while 7644 were owned and 
worked by private companies. The State possessed in Prussia 
11,505 kilos., 4267 in Bavaria, 1942 in Saxony, 1535 in Wurtem- 
burg, 1185 in Baden, 270 in Hesse, 278 in Oldenburg, and 89 in 
Saxe-Coburg-Gotha. But if we include all the private lines 
administered by the State, then we find that Prussia possessed 
about 15,000 kilos., almost half of the whole German system. 
The most important private company lines are those of Altona- 
Kiel, Berlin-Hamburg, Brunswick, and the Palatinate. The cost 
of establishing the German railway system was 8400 millions of 
marks—£420,000,000—varying from 45,333 marks to 759,654 per 
kilo, The proportion of first-class travelling to second-class is 104 
first in every 10,000 travellers, to 1355 second. The railway 
adminstration employs altogether about 300,000 persons, thus dis- 
tributed :—In the general management 7977, and 3457 temporary 
employés, with 840 artisans; on the lines themselves, 30, per- 
manent and 2663 temporary employés, with a staff of 58,021 work- 
men; or, in round numbers, 90,143 persons, while the traffic neces- 
sitates a body of 72,555 employés and 55,852 workmen. 


,490,375 tons, the average moved per | ¥ 
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NOTES AND MEMORANDA. 


Onx of the oldest Clyde shipbuild Robert Steele and 
Yond after launching 


Co., of G x 
their last vessel, the Inveruglas, of 2000 tons net register. The 
firm was established in 1796. 

THE Wochenblatt fiir Architeckten und Ingenieure states that 
the Russian Government is causing surveys to be made, under the 
direction of General Tschernageff, with the ultimate view of 
establishing a connection between the river Amu-Darja—the Oxus 
of the ancients—and the Caspian The execution of the 
scheme would he carried out by making canals between the inter- 
vening small lakes, and thus the os eae direct communica- 
tion by water between the Caspian and the Sea of Aral would 
be accomplished, as the Amu-Darja runs into the latter. 

THE Neueste go rigs describes an anti-corrosion paint for 
iron, It states that. if 1 Fy cent. of burnt magnesia, or even 
vow hs or strontia, is mixed cold with ordinary linseed oil paint, 

‘then enough mineral oil to envelope the alkaline earth, the free 
acid of the paint will be neutralised, while the iron will be protected 
by the permanent alkaline action of the paint. Iron to be buried 
in damp earth may be — with a mixture of 100 parts of resin 
(colophony), 25 parts of gutta-percha, and 50 parts of ffine, to 
which 20 parts of magnesia and some mineral oil have been added. 

Proressor BEut, the electrician, is reported as saying in a 
recent conversation that there are more than 500,000 telephones in 
use in the United States, and the manufacturers are unable to 
supply the demand so as to keep abreast of orders. He said that 
opposition of the telegraph companies, who regarded it as, in . 
a competitor instead of an ally. In other countries the telegraph 
—— had very generally adopted the telephone as an 
auxiliary, especially at city branch offices and at small offices in 
the country. Professor Bell said that the science of electricity 
was still in its infancy. He was constantly engaged in further 
i ar Incidentally he was preparing a catalogue of books, 
= ts, and even short articles on the subject, with a view to 

facilitate his own investigation and that of others. He has the’ 
titles of 40,000 such productions already. 

THE system of irrigation now in use in the Madras Presidency is 
on a vast scale ; a record, though imperfect, of the tanks in four- 
teen cultivated districts showing them to amount to 43,000 in 
repair and 10,000 out of repair, or 53,000 in all, The length of 
embankment required for each may be estimated on a moderate 
calculation at half a mile, and the number of masonry works in 
irrigation sluices, waste weirs, and the like, may be taken to be at 
least six. The embankments alone for all these tanks would 
extend over 30,000 miles, while the total number of separate 


, | Masonry works are at least 300,000. The most remarkable feature 


about this gigantic system is that it is entirely of native origin, 
not one new tank having been made by Europeans ; and, according 
to all accounts, there must bea good many — fine works 
which have been allowed to fall into decay. According to the 
Tropical Agriculturalist, the revenue dependent on existing works 
is roughly estimated at 150lakhs. 

In 1771 the population of the city of New York was a little over 
21,000; and in 1786, three years after the close of the revolutionary 
war, it had 23,614 inhabitants. The several censuses taken during 
the past 100 years exhibit the marvellously rapid strides which New 
York has made toward her ar ys imperial position. In 1790, 
however, the population was ittle more than it was in 1771; but 
by 1800 it had risen to 60,515, The remaining censuses are thus 
given:—1810, 96,373; 1814, 95,518; 1820, 123,706; 1825, 166,086; 
1830, 202,589; 1835, 270,089; 1840, 312,710; 1845, 371,223; 1850, 
515,547; 1855, 629,906; 1860, 813,669; 1865, 726,384; 1870, 
942,292; 1875, 1,041,886; and 1880, 1,206,299. On only two 
occasions has the enumeration shown a decrease from the figures of 
the preceding census, The firss time was after the war of 1812, 
and the second after the civil war. The population of New York 
city has doubled six times within a century—doubling, on an 
average, once in every seventeen years. In other words, the New 
York of to-day is sixty-four times as large as the New York of 100 

ears ago. The rate of increase in the country at large is insig- 
nificant beside that of the metropolis. In 100 years the population 
of the United States has multiplied itself by sixteen; but the 
population of New York has increased at four times that rate. At 
the rate of increase shown by the last twenty-five years alone—a 
rate diminished the decline of American commerce and the 
influence of the civil war—there are children who will behold a 
New York city containing no less than 10,000,000 izhabitants. 

THE exceedingly delicate coloured photographs on glass which 
have come into fashion somewhat of late, are produced by fixing a 
paper photograph upon a cushion-shaped glass with transparent 
cement, and when it is dry rubbing away two-thirds of the thick- 
ness of the photograph with sandpaper. The thin film left is then 
rendered transparent by soaking in melted paraffine wax, after 
which transparent colours are applied, which appear softened down 
when looked at from the front. The background and heavier 

rtions of the picture are then painted in body-colour upon the 

‘ace of another cushion-shaped piece of glass, which is afterwards 
fixed behind the first one. An improvement in this process has 
i tt been made by Mrs, Nelson Decker, daughter of the late Mr. C. 
. Varley, F.R.S., and the first of the young members of his 
family to have produced a scientific novelty. She has just dis- 
covered that the second sheet of glass may be abolished, a better 
artistic effect produced, and the picture rendered more permanent 
by being protected from the action of the air and deleterious gases 
being wholly embedded in paraffine. She does this by quickly 
dipping the photograph in paraffine a second time after the trans- 
parent colours have been applied, and painting the heavier colours 
upon the back of this second coat. A third layer of paraffine is 
then applied, and the background painted upon that; this third 
coat may be finally protected by yet another — of paraffine. 
Some practice is necessary to acquire the ‘ knack” of doing this 
efficiently. It must be done quickly enough not to re-melt 
previous layers, and the plate must after each dipping be quickly 
tilted on end in such a manner that the paraffine does not run into 
ridges and thickened lines, but forms an even coating. 

Iv is now some sixteen years since Mr, Crookes introduced in 
metallurgy the sodium-amalgam by which the gold miners’ difficulty 
of “sickened” and ‘‘floured” mercury was to a great extent 
overcome. The addition of a small quantity of this amalgam to 
the mercury used for the extraction of gold from its ores produces 
a cleansing and deoxidising effect, which however lasts but for a 
short time, i.¢., until the sodium has become converted into the 
hydrate of the metal. Within the last twelve months attempts 
have been made by Mr. Barker, and also by Professor Huntington, 
to render this cleansing and deoxidising effect permanent and con- 
tinuous by the employment of a current of electricity, in the cir- 
cuit of which the es of is made a cathode. Mr. Zarker’s plan 
has already been described in these columns, and the main result 
aimed at by Professor Huntington is to secure a prolonged and 
— contact between the ore and the mercury, which is done by 

orcing the finely divided ore into the fluid metal. Quite recently 
a very scientifically devised application of the electrical agency to 
the required pave has been effected by Mr. Bernard C. Molloy, 
M.P., of theInner Temple. We have had the opportunity of seeing 
this system experimentally worked, and it appears to combine all the 
requisites for the effective and economical treatment of those ores of 
gold which are adapted for the amalgamation ee On a future 
occasion we may be able to describe Mr. Molloy’s system in full; 
for the present we can only state that the apparatus employed is 
small and light, so as to admit of ready transport, that the 
“sickening and flouring” of the mercury are effectually prevented, 
and that the ore is brought into very perfect io with the 


m —improvements which signify increased facilities in work- 
cm a better yield of gold in the cage of a large class of quyri- 


erous Ores, 


MISCELLANEA. 

Ir is proposed to establish a permanent industrial exhibition on 
the of the Hudson, within easy distance of Central Park, 
New York city. For this — a company has been formed with 
a capital fixed at 1,000,000 d The com was organised in 
March, and its plans will doubtless be laid in detail before the 
public ere long. 

In recent ex mts which have been made at Grenoble for the 
transmission of electric force from a distance of 14 kilometres, the 
wire was of silicated bronze 2 mm. diameter, instead of iron as on 
former occasions. According to L’Electricité the results have been 
very poor, a motive power of 45-horses having been required to 
convey 7}-horse power. 

In France in 1830 there were only 115 umbrella makers, and 
their busi did not + to more than £180,000 per annum, 
In 1847 the number of umbrella makers in France had increased to 
308, and their business to £400,000 annum, while last year the 
umbrella and sunshade makers in Paris were 408, employing 1508 
workmen, and making £520,000 worth of umbrellas, 

Tue French gun factory at Fives Lille, has just finished acannon 
which presents some peculiarities of pro m and shape, but 
whose chief novelty is a compact wrapping of fine wire wound 


around it as tightly as possible by a machine constructed for the 


urpose. This is of course the Longridge gun. Preliminary tests 
ve shown that the resisting strength of the -metal is more 
ly in by this device than it could be from an equal 


weight of similar metal cast with the tube itself. 


THE First Commissioner of Works has purchased the Edison 
electric plant, which has been used in the House of Commons 
during the 103 nights of the past session. The success attending 
this experiment has induced Mr, Lefevre to adopt the light on a 
permanent footing, and a considerable extension of machinery is 
now being made by the Edison Company. Next session, therefore, 
not only the libraries and the dining rooms of the House of 
Commons, but also the division lobbies, Minister’s rooms, and pre- 
cincts of the House will be lighted by the Edison light. 


Tue Sheffield armour-plate manufacturers—Messrs, John Brown 
and Co. and Messrs. Charles Cammell and Co.—have received very 
gratifying news as to the behaviour of their test plates at Spezzia. 
This is all the more satisfactory on account of the cp which 
was raised when the Italian Minister of Marine decided on Sheffield 
compound armour in preference to the all-steel plates of Schneider. 
The successful tests at Spezzia will now pass the entire order for 
the Italia, amounting to 1800 tons, equally divided between the 
two companies, The plates are 179in. and 18%in. thick. 


On the 14th inst. Rear-Admiral, T. Y. Ito; Chief Engineer, Ziro 
Mirjabara; asssistant constructor, Sason Sachin ; and Lieutenant 
G. f{juin, netonging. fe the Imperial Japanese Navy, visited the 

clops and Atlas Works, to witness the manufacture of armour 

tes. The Japanese Government, probably warned by the power- 
Pal navy China is getting together, have decided to begin the build- 
ing of armour-c in their own dominion at any early date ; and 
these officials are travelling through Europe to see the latest im- 
provements in shipbuilding and armour-plating, as well as in arm- 
ing the vessels, 

Tur Local Government Board sanction the borrowing of £46,834 
by the Hendon Local Board for sewerage and sewage disposal 
works, under @ modification of the scheme as originally prepared 
by Mr. J. Pollard, the engineer to the Hendon Local Board. The 
Local Government Board recommended that the Brent Valley 
Main Sewer, from Mill-hill to the outfall, and the Silk Stream 
Valley sewer, from Sunny Fields to the outfall, should be carried 
out at once. In conclusion, the Board offer in the first instance to 
lend £10,000, plus the costs connected with the purchase of the 
land, and recommend that the work should not be let in a lump 
sum, but on a schedule of prices, ; 


Two ironclads are, according to the Neue Freie Presse, 

built for the Russian Government at Sebastopol by the Steam 
Navigation Company, and, according to the terms of the contract, 
the first of these two vessels is to be launched not later than 
November, 1886, and the second six months later, while both are 
to be ready to take the sea by May, 1888, They will be 314ft. 
long by 69ft. broad and 42ft. deep, and the plates are to be Sin, 
thick above the floating line, and 3in. thick below it, The turrets 
will be covered with plates 14in. thick in front and 12in. behind 

and will carry six 12in. and six Gin. guns, ‘The engines, which will 
be double, with three cylinders, fourteen boilers, and two screws, 
are to be of 9000-horse power. 


Mr. Fioyp DELAFIELD, of Noroton, Conn., has brought out a 
new dynamo, the novel feature being that the armature is a tube 
of copper. e of the field magnets is terminated at either end 
by a tubular pole piece ; within this pole piece rotates a tubular 
armature. On either side of the central magnet runs an auxiliary 
magnet, which is attached to the axle of the armature. Thus the 
tubular armature has one _ as its axle, whilst the other pole 
completely surrounds it, e current is drawn off at either end 
of the cylinder by brushes. The machine is so arranged that one 
armature can be used to excite the magnets, whilst the other is 
used for the main circuit, which gives a good current for plating 
purposes, or, when required for incandescent lighting, the magnets 
may be excited by a small high tension dynamo, and then the two 
armatures may be used for main circuit purposes. 


THE local authorities in the out-districts of Oldham have been 
asked to give their consent to an extensive tramway scheme which 
will be the means of joining those districts with Rochdale on the 
one side, and Manchester on the other. The tramway will connect 
other systems that have their terminus in Rochdale, and will go 
through Milnrow, by way of Shaw, on to Royton, thence to Oldham, 
and pass on to Middleton, a considerable town now altogether 
isolated. The feature of the pro’ tramway system is that 
goods as well as passenger traffic will be taken. The route will lie 
almost in the centre of the cotton-spinning district, and it is 
intended to convey the raw material to the very doors of the mills, 
The promoters have appesred before the Local Boards of Chadder- 
ton and Royton, and these authorities have given their hearty 
support to the scheme, which promises to develope important 
manufacturing districts practically untouched by any railway 
system. 

Merssrs, CROOKES, ODLING, AND TiDy point out, in their 
monthly report on the London water supply, that in the July 
report to the Registrar-General, it is stated that the so-called 
“ organic impurity ” of the river-derived supply of London is from 
two to three times as great as that present in the well-water sup- 

ly of the Kent Company, selected as a standard. It is not, 
= All pointed out, per contra, that the so-called ‘ previous 
sewage contamination ” of the standard well-water is from two to 
nearly three times as great as that of the river-derived water; 
although the reporter’s own figures, establishing alike the two 
results, are as authoritative in the one case as in the other. It is 
not meant seriously to imply that the well-water is rendered un- 
wholesome by reason of its unquestionable excess of what has been 
called by Dr. Frankland “previous sewage contamination,” any 
more than that the river-derived water is rendered unwholesome 
by reason of its unquestioned excess of what he calls ‘‘ organic 
impurity.” Only, if at a period of general anxiety with r 
to the threatenings of an epidemic outbreak, it is justifiable, as a 
means of exciting prejudice and alarm, to measure river-water 
by a well-weter standard, and persistently to stigmatise a charac- 
teristic constituent of the river-water supplied to some four millions 
of people by a nasty-sounding name, it must be equally justifiable, 
with the same worthy object, to measure well-water @ river- 
water standard, and to stigmatise a characteristic constituent of 
the well water supplied to than half a million of 
similarly -sounding name, also the offspring of Dr, and’s, 
happy inven 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveav, Rue de la 


BERLIN.~Asner and .Co., 5, :-Unterden: 


Messrs. and. Co. 
Twin: Bookseller. 


, and bearing to 


ings or manuscripts; we 


*,* All letters intended for insertion in 


I 

Dewra.— We have received no letters for you. 
R. 

A We have 
cal with it ourselves ; 


and tried. In practice 
heat 


ROAD AND RAIL CARS. 
(To the Baitor of The Engineer.) 


Sr,— I ask some of your readers to ive me some informa- 
‘wagon on street or road surface, or on rails, at pleasure? I understand 
some schemes effect the change by ha rail, by 
I also be for some particulars as 


LOADS ON INULINES. 


incline with a 


BURDEN’S ROTARY SQUEEZER. 
(To the Bditor of The Engineer.) 
Sin,—I have just noticed your answer to Subscriber,” in your 
of the 14th inst., wherein you state that you have never heard of 


me, The marked, tent 
Tronworks, U.S.” ere are at work in 
South 8) le this same drawing. The patent was 
ae from Burden A the late Mr. James Foster, of Stourbridge Iron- 
dated A\ 15th, 1841. £ shall be glad to give 
hen correspondent any informa‘ he requires respecting Tia 
jueezer. Ww. 
Wollaston, Stourbridge, September 19th. 


Sm,—For the information of “Subscriber,” I can the P 
lars ‘3” 


similar to 


of this 
sharp: against’ it, ball ab 
up } 
ready for the rolled. This machine is thi 


New York, one of the largest 


Russe... 
17, Park-road, New-cross, 8.E., September 15th. 
SUBSCRIPTIONS. 
hot, , from in town or country 
at the various ferred, be supplied direct 
the affice on the following 
(including double numbers).. .. .. £0 14s. 6d, 
tot ee Bl 98, 
credit an extra 


Cloth cases for binding Tux Enamur Volume, pricé 2s. 6d. each. 
4 complete set of Taz Exomzer can be had on application. 
Thin Paper 


‘| while second-rate moulders had 30s. 


have 
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Practical regularity, but regularity cannot be guaranteed in any such case. | operate by diminishing supply, and really in no other way; 
All except weekly thé we to see discussed from all points 


DEBATE 
On the bam rag ‘at his residence, Belmont Villas, Leicester, Jos1an 
TMSON, 
On the 18th inst., WrtL1am Stockwect, aged 59 years, for 832 years fore- 
ers, mu 
his employers and all the foremen-and men on the esta’ t. . 
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THE VALUE OF STRIKES. , 

A CORRESPONDENT, himself a ] employer of labour, 
tells us that while giving a general adhesion to the views 
expressed recently in our in an article on foreign 
competition, he holds that we have done the working man 
scant justice in one respect. To make this matter clear, 
we must recapitulate a little. We called attention to the 
fact that it usually happened that —, not years, 
must elapse before the working man can hope to repay 
himself for the money lost during astrike. Thus, if a man 


. | earning 30a. a week turns out for another shilling, and wins 
tages. | the battle after being out ten weeks, then he will have ex- 


pended £15 ; and he cannot recover this at the increased 
w leaving interest out of the question, in less than 300 
working weeks, or, say, six years, That this is quite true 
our correspondent admits, but he holds that this is not the 
right way to look at the matter. If it were not for strikes 
the position of the working man would be, he contends, 
very much worse than it is, and he points to the men 
engaged in the London building e in proof of the 
accuracy of his views. He maintains that the position of 
the bricklayer, carpenter, joiner, painter, &., has been 
very much improved by the union of the men, and the 
re strikes which 2« one time threatened to disor- 
the entire The question thus 
y our correspondent one of great interest, and it 
deserves to be more fully discussed than it has been as yet. 
However, we have not thought it necessary to publish his 
letter, because we have given the substance of it above. 
The moment an “if” is introduced into any argument 
or discussion, anything becomes possible in the way of 
assertion on the one hand, and of admission on the other. 
When, therefore, we are told that 7f the men did not 
strike, such and such things would happen, we feel that 
we are more than half defeated. Itis simply impossible to 
say with certainty whether they would or would not on the 
whole be worse off than they are, We believe that wages 
are after all adjusted by something far more powerful than 
strikes, namely, by the law of supply and demand, and we 
have on our side some of the most able political economists. 
But we arenotsure that wecould prove this in a way tosatisfy 
aworking man. It isnodoubtclear that in a few instances 
strikes have modified hos driving them up; but this 
has never been the case unless the strike wasso judiciously 
timed that the masters could really afford to pay the rise, 


by | If we suppose that the members of any trade—say 


moulders, for example—had no union, and consequently 
no real power of striking, it may be contended that they 
would be ground down in the matter of wages to starvation 
point, whereas with a union they would be sufficiently 
powerful to fight the greedy capitalist. This is a very 
lausible, and, indeed, popular line of argument. Those 
who favour it, however, quite forget that when wages are 
low in any trade, men of the proper type avoid it. 
Thus, after a certain point had been reached under 
the assumed conditions, moulding would no —_ 
be adopted as a trade by men likely to excel in it. e 
whole practice of the art would deteriorate; and even 
bad and incompetent workmen would become scarce, and 
the master# would in self defence have to pay higher 
wages. This is by no means a fancy picture ; all that we 
have sketched has actually taken place in the case of 
pattern makers. Several years ago they had no union, or 
other means of asserting themselves, and they were very 
badly paid ; first-class workmen were getting 24s, a week, 
ut the consequence 
was that no more apprentices joined the trade. The com- 
péetent pattern maker threatened to become extinct. The 
masters then began to bid against each other for good men, 
and at the present moment the pattern maker is certain] 
not the worst paid man in an engineer’s works. Such a tru 
as this goes some way, we think, to confirm the accuracy 
of the statement that continuous supply and demand do 
much more to Ww than any intermittent action 
on the part of men can effect. However, we.do not wish 
to assert that strikes cannot affect wages. Indeed, it will 
be seen at a glance that a strike is nothing more or less 
than a means of reducing supply. Let us suppose, for 
example, that there were in Great Britain ten thousand 
boiler-makers, and that these men were all employed at 
thirty shillings a week. If, now, nine thousand of the 
party agreed to kill off the tenth thousand, then, other 
things being equal, and the demand for boilers remaining 
pen aber pe of the nine thousand would find his wages in- 
creaséd by one-ninth—for the share of every dead man would 
be divided into nine equal portions, and divided among the 


ight say to the.tenth thousand, “Give up boiler-making, 


*pam, | and we will pay you well ;” theresult would bethe same, This 


iple'is put in practice in almost all trades; for 
t is evident that if even one man were. always on strike 
in some place or another, the whole working power of a 
given community would be reduced by:so much, and wa; 
ew ig power of a given 
trade by, say, 10 per cent. in an; then the result is 
just the same astif the thie pu 


particalar calling had been reduced by 10 per 


TP could be proved that 


survivors © To slay is not permissible ; but nine thousand | the 


of view is, Does it pay the strikers, as a whole, to diminish 


wages were regulated solely 
by the supply of labour and not by demand, there could be 
only one answer to this question. It would pay very well 
physicians earn very sums, not use they are effi- 
cient, but because they are scarce, We find lawyers of 
reputation making fortunes, because there are not lawyers 
enough with great reputations to satisfy the demand, and 
their services are reserved for the rich. But in the affairs of 
trades and trades unions, and producers of all kinds, there 
is a third , concerning whom we have said nothing as 
yet, who plays, nevertheless, an extremely important part 
in settli We allude to the consumer. If wages 
int in — trade, the thing produced 
becomes so dear that the public reduce the extent of their 
purchases, and so the men suffer again. After all the power 
of the consumer is practically unlimited ; and in nothing is 
this more apparent than in trades affected by caprice or 
fashion, such, for examples, as the silk ribbon, straw bonnet, 
and crinoline steel trades, In such as these strikes are 
invariably entirely powerless, ‘There is, moreover, another 
and kindred influence to be taken into account, namely, 
competition. We have said that a strike operates by re- 
ducing the supply of labour. The number of workmen 
may be so great that astrike of feasible dimensions is 
quite unable to reduce supply sufficiently to have 
any effect in the way of raising wages. Thus, for 
— when Messrs, Bull had a strike of masons 
at the new Law Courts to contend against, they 
drew upon Belgium for what they wanted, and got .it. 
Many somewhat similar instances might be cited; and 
furthermore, it is worthy of note that no matter how 
badly any given class of working men think they are used 
there are hundreds of other working men who are quite 
willing to accept that which the strikers reject. For 
example, we now and then hear of a strike of locomotive 
engine drivers. Now, these men are in reality much envied 
by others; and the result is that the moment a railway 
strike takes place hundreds of candidates for the vacant 
berths present themselves, These men have all had some- 
thing to do with steam engines, either stationary engines, 
or traction engines, or colliery locomotives, Others, again, 
are drivers discharged for small offences, and so on. 
avery short time the service of a railway can be fully 
carried on with such assistance, and the strikers find them- 
selves beaten.’ The attempt to limit supply fails. If we . 
are right in the line of reasoning we have taken—and we 
see no reason to doubt it—then strikes, instead of bein 
potent elements in — wages, are really of very second- 
ary power, do, however, possess one liarity. 
worth notice, en they operate at all, they affect wages 
much more — than any other influence, and it is to 
this, no doubt, that they owe most of their popularity. 
Thus, for example, in process of time, the under-paying of 
@ given of men would diminish supply and raise 
wages ; but years _— elapse before this was brought 
about, as in the case of the pattern makers which we have 
cited. Strikes, by taking all the labour out of a district, 
act much more promptly, but less permanently. 

Under all the conditions, can it be proved that strikes pay 
the strikers? We think not; but of course, the answer 
must depend to a great extent on the cost of thestrike. It 
is impossible to witness the effects of a great and prolonged 
turn-out ; the ruin of homes; the sacrifice of property 
sold to procure food ; the load of debt incurred ; the ruin to 
the bodily health of children and the mental and bodily 
health of parents, without coming to the conclusion that 
strikes are far too dear. It does not appear that they can 
ever pay. If, further, we consider what they cost the country 
at large, and that they may drive trades entirely away from 
certain districts, or to other countries, it seems to us to be 
more and more difficult to anything in their favour. 
They may be n , but it can only be on the same 

inciple that the great standing armies of the Euro 
Dowtrs are n . We admit with regret that arbitra- 
tion seems to have almost failed as a means of adjusting 
wages questions in this country. What is left we know 
not. He who would suggest some means of determining 
wages, less costly and less objectionable than strikes, and 
which would be accepted by men and masters alike, would 
deserve well of his country; so well indeed that we do 
not think it would be possible to award him riches and 
honours in excess of his deserts, 


THE CONTINUOUS BRAKES RETURN. 


Tue continuous brakes return for the six months endin, 
June last has just been issued, and according to our usu 
custom we proceed to make a few comments upon the lead- 
ing features to be found therein. It would seem that the 
total ag gy of the country now amounts to 47,045 
vehicles, these 37$ per cent. are fitted with five 
descriptions of automatic brakes, or rather, to adopt the 
cautious phraseology of the of Trade, with “ es 
which appear to comply” with the conditions of the 
Board ; 32 per cent. are fitted with thirteen other kinds 
of brakes which make no pretence of doing so, and the 
remaining 30} per cent. are without brakes altogether. 
These figures, however, show an improvement in the right 
direction—that is, in the extension of the automatic prin- 
ciple. The number of automatic brakes now amounts to 
17,662, or an increase of 2597 in the six months, while for 
first time since the returns have been issued the non- 
automatic stock shows a reduction, there being 341 less 


than in the ious return. The gross increase | 
during the -year may therefore be said to consist 
altogether of tvakes on the automatic principle. 


and deal with con- 
there are now 17,662 


If we omit sectional brak 
tinuous brakes only, we 


| vehicles fitted with automatic brakes, and 6467 with non- 


i ut thou general te 
in have taid—leads 


cent, Sirikes | to wha 


Chock on Thuraday Eveni Weel 
Beekman-street. 
TO CORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary to 
all 
that 
of 
Wo notice will be taken of communications which do not comply 
*," We cannot ; 
must therefore 
0 ™ accompa the name and address 
of the writer, not necessarily for publication, but as a proof of . 
good faith. No notice whatever will be taken of anonymous ; 
uunicati 
correspondent. 
kind you want. 
bush, but we have had no practi- 
met with any one who has been 
Oo 86a, With ut. Perhaps some of our readers can supply information. 
A Meronanio.—Valves of the kind shown in your sketch have often been pro- 
and ui the angle alters and they do not keep 
On the whole, the disadvantages of such valves overdalance the advan! 
Erratom.—Jn the article in our last number on the Chicago Railway Brpo 
sition, an error was made in describing the scraper Wlustrated in Figs. 82 
and 83. ‘The description near the bottom of the first column, page 200, 
should read—“ When filled with earth, the man in charge bears na 
lever in the rear, and raises the scraper clear of the ground, a catch main- ‘ 
taining it in position. The corer can be tipped by turning it on its 
indles, another catch keeping it tipped, 
see Fig. 88, page 201.” 
DEDERICK'S HAY PRESS. 
(To the Bditor o The Engineer.) 
Srr,—I shall be much obliged to any reader who can ae me the 
address of a maker of Dederick’s American hay press, or where 
Mr. Dederick may be found. ‘Woon. 
September 15th. se 
VaRioM eT MoTABILE, 
(To the Bditor of The Engineer.) 
Sre,—Will any reader kindly tell me formula for ascertaining the strain 
on w- velling down inclined planes? For instance, 
gradient of 1 in 18, and the gross descend- 
of coal and wagons—pulling up empties— 
what should be the sectional area of the draw-bar and the steel rope? 
a} brake revent ex: ve NQUIRER, 
September 1th. 
nth indentations 
the of the 
crocodile squeezer. It mounted 
on a strong vertical axis, and is 
driven from below by om A bevel 
gearing. partly — AS 
correspondin, curb, 
which it is as 
shown in annexed sketch. The ‘ 
puddle ball is thrown in off the trolly oi 
at A, and is waltzed round and round B A 
between the two corrugated surfaces, ‘ 
which approach one another, to- 
wards B, where it is ejected in the 
shape of a com cylinder ready to be through the rolls. The 
accomplishing the work 
t , to 
vention of Mr. Burden, of 
in the United States, who 
iculars. 
notice, be 
ven = 8 paying in advance 
at the sshed rates will receive Toe EnGineer weekly and post-free. 
Tabeorigtions sent by Post-ofice order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at hy 
increased rates. 
Remittance Post-ofice order. — Australia, jum, British 
british Guiana, Canada, of ‘Good 
Reypt, France, Germany, Gibraltar, Italy Malta, Natal, Netherlands, 
Greece, Ionian Islands, orway, Peru, ussia, Spain, weden, 
Chili, £1 168. Borneo, Ceylon, Java, and Bingapore, £2 ds, 6d.’ Manilla, , 
Mouritius, Sandwich isles, £2 be. 
ADVERTISEMENTS. 
every lines afterwards one shiliing sixpence ; lines 
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tion, we cannot say that the brake question is much nearer 
a settlement than it was, and we doubt very much whether 
pulso — tion. We have frequently referred 
earn Ae or uniformity in brakes; but instead of every- 
one using his efforts towards this very desirable end, 
there are indications in the return, of fresh inventions, and 
consequently of further complications, For instance, the 
matter is by no means simplified by finding that the 
return from the North London Railway, the stock of which 
is fitted with the Clark-Webb brake, is now suddenly 
transferred to the automatic list, while there are still 6087 
other Clark-Webb sectional brakes in the non-automatic 
list. The London and North-Western Company has, as is 
well known, always exercised a baneful influence 
upon this subject, its efforts having been from 
the first devoted to the extension of the Clark-Webb 
brake, and the suppression of other systems which are in 
every way superior. Some time since, Mr. Moon, the 
chairman, announced the intention of his compiny to 
discard the chain brake, upon which so much money had 
been lavished, and to adopt in its place a vacuum brake, 
which, with the assistance of a oni steam brake upon the 
éngine, they hoped to be able to make answer every pur- 
. What form this vacuum brake was to take was not 
divulged, and even now there would appear to be some 
doubt on the subject. In addition to 5518 chain brakes, 
the North-Western Company returns seventy-five carriages 
fitted with a brake vaguely described as “ vacuum,” but 
which it appears, on further search, can only be applied 
by the driver, and not by the guard ; moreover, in answer 
to question No, 2, Whether self-acting? we find it is said 
to be “ self-acting on a van only in case of a break-away.” 
In the return from the North Staffordshire Railway, 
mention is made of a brake called “ Webb’s vacuum,” 
which is also applied only by the driver, and in answer to 
the question as to its self-acting properties, the reply is 
simply “No.” Whether the last-named appliance is the 
same as the former, we do not know. The modesty of 
inventors is well known; but it may be that the North 
Staffordshire Company has been premature in thus father- 
ing an invention which is still in an embryo state. How- 
ever, it would certainly appear that the North-Western 
Company finds it beneath its dignity to adopt any fully 
developed appliance, and is again bent upon having a 
system which will bear the mark of its own genius, 
That one company, or one man should now be answerable 
for introducing three or four brakes, certainly does not 
bring the prospect of an uniform system any nearer. Such 
a course serves only to check the elucidation of a problem 
already difficult enough. 
Whatever the form of vacuum brake, however, which 


‘the North-Western Company intends introducing, it is to 


be hoped it will manage to avoid such risks as, according 
to the returns, are constantly being run by trains fitted 
with the chain brake, and also those which are regularly 
recorded against the Smith vacuum brake. A _ large 
number of cases of overrunning stations during the 
half year have arisen from the failure of the vacuum 
brake to act; and a perusal of these lists gives rise 
to very unpleasant sensations. For instance, the first 
report mentioned,in this return runs as follows, from 
the Cheshire Lines Committee :—“7.15 p.m. passenger train 
from London-road station, Manchester, to Central station, 
Manchester, ran through Stockport—Teviotdale—station.” 
The brake failed to act. Such incidents have occurred so 
often that it is extraordinary that they have not been 
followed by more disastrous results, which, however, can 
only be a question of time. Curiously enough this very 
place—Stockport—was on the night of the 12th inst. the 
scene of another illustration of the defective principle of 
the vacuum brake, and which resulted in serious injury to 
several passengers. It would seem that asa heavy train, 
drawn by two engines, conveying excursionists from 
Doncaster races, was approaching Stockport on a steep down 
gradient, the vacuum brake was applied with the effect 
that the train was broken in two. The front part proceeded 
and the detached portion soon followed. A Chester pas- 
senger in it says:—‘ We ran down the incline for a 
mile, I should say, amid awful sensations and screams 
of ‘put on the brake,’ when we ran smash into the 
first part of the train. I sat in an open third-class 
carriage; as the trains met my companion was shot 
violently over the barrier into the next compartment, 
and we were all huddled together, the glass was smashed, 
the lights extinguished, and a scene of terrible confusion 
ensued.” It is true an automatic brake would have pre- 
vented all this, but how is the new London and North- 
Western brake, which is self-acting only on the van, to 
stop the hind part of a heavy train on a steep falling gra- 
dient? Can it seriously be considered necessary that Mr. 
Moon or some other magnate is to be violently shot out of 
a train in the fashion described above—it may be with 
the result of a broken neck—before the reasonable demands 
of the Board of Trade are complied with ? 

As has been shown before, frost is a fruitful source of 
failure with the vacuum brake, and many of the failures 
in this return are due to this cause, for which we doubt if 
there is any remedy. Others are due to the couplings 
coming undone without warning, and a remedy for this 
defect has been attempted by providing a tell-tale gauge 
on the engine, the pointer of which should indicate whether 
the aw are separated or not. An illustration of the 
use of this make-shift is given in the returns of the Great 
Northern Company, as follows:—“ Vacuum pipes became 
uncoupled. Driver fined for not observing tell-tale gauge. 
Overran station.” There can clearly be no proper tell-tale 
without an automatic brake, by which the driver would 
have been unmistakeably warned by the stopping of his 
train. The automatic vacuum brake has again suffered 
many serious delays, due to the leak-hole being stopped 
up In our number of May 11th we pointed out the fact, 
clearly demonstrated in the previous returns, that these 
leak-holes gave a great deal more trouble, and, in fact, led 
to much greater complications than the triple valves in 
use with the Westinghouse brake, and this feature is 
confirmed in the preseut return. The record of failures 


frost, e parts peculiar to this e are again only 
mentioned often enough to show that they exist. The 
return for this brake is mainly a list of hose and 
mistakes on the part of the companies’ servants. We may 
never eliminate the tendency of human beings to err, but 
whether these burstings arise from defettive material or 
from injury, it should surely be possible either to provide 
a better article or to protect them from being damaged. 


DREDGING AND EMBANKING. 

Ir is much to be wished that some competent engineer, 
able to obtain the requisite material, should give us a 
treatise on excavating. When we consider the enormous 

uantities of earthwork which are shifted every year in 
different countries of the world for the making of railways, 
docks, drains, &c., it is obvious how importaut it becomes 
that the best and cheapest mode of doing this should be 
generally known. Few will assert that our engineers and 
contractors are already perfect in this department, or that 
our practice in excavation leaves nothing to be desired. 
At present the shovel, pick, and grafting tool, worked 
by hand, are still the means by which most of our excava- 
tion is carried on, both in England and the colonies. In 
America the higher cost of hand labour has produced a 
more advanced state of things. In our number for Sep- 
tember 14th we described the excavating machinery exhi- 
bited at Philadelphia, and largely used in the United 
States for the making of cuttings and the clearing of ditches 
by the side of new railways. Unfortunately, no details of 
the cost of such excavations are forthcoming, which would 
enable us to judge how far they are fitted to replace hand 
labour on this side the Atlantic. Of course, however, such 
machines are not a monopoly of the United States. Messrs, 
Ruston and Proctor, Appleby, Priestman, and others, have 
for some time past exerted themselves in perfecting and sell- 
ing excavators of various t ; but here again we are not 
aware that trustworthy estimates of first cost, working cost, 
and repairs have ever been laid before the public. We 
need hardly say that we should be glad to open our columns 
to any figures which these firms, or those who have em- 
ere their machinery, might be disposed to contribute. 

ut the subject requires something more than isolated 
monographs. It should be treated systematically in all its 
branches, including, of course, the question of excavation 
under water as well as land. 

It is this latter branch of the questicn on which we 
desire to say a few words. It is, perhaps, the more important 
of the two. For the excavation yearly accomplished on 
land is relatively diminishing, from two causes—the first be- 
ing that the more important and longer lines of railway 
have already been constructed, and the other that in those 
still to be made the tendency is more and more to keep as 
close as may be to the surface, and diminish the amount of 
excavation by every possible means. It is possible, indeed, 
that the spread of cheap excavating machinery may 
gradually cause a reaction in this respect. But however 
this may be, the excavation required under water is not at 
all likely to diminish, owing to the unfortunate tendency 
in nature to remove earth and sand from places where they 
are harmless, or even useful, and deposit them in other 
places where they are neither the one nor the other. There 
are two great examples of this tendency in the action of 
rivers on the one hand, and of waves and ocean currents 
on the other. Of the first we have a striking example in 
the case of the Mississippi, of which we gave some account 
in a recent issue; while there is scarcely a harbour on the 
coasts of the German Ocean which does not furnish a more 
or less striking illustration of the latter. The modus 
operandi in each case is tolerably well known, and need 
not here bedwelt upon. The result in each is the same, viz., 
the deposit of a layer of silt at the bottom of the river or 
estuary, which lessens its depth, and must be artificially re- 
moved, if the depth and water-level are to be maintained the 
same. In the case of harbours these conditions are impera- 
tive, and consequently the problem thus resolves itself into 
het best form of dredger to be employed for the purpose. 
In the case of rivers this is not so; and as a matter of 
fact, in the rivers on the Continent, where this evil is most 
common and most serious, very little is done in the way of 
dredging the silt deposited. ‘The regular method is to 
counteract the evil by raising the embankments along the 
river, thus allowing its surface level to rise, and maintain- 
ing the depth unaltered in spite of the higher level of the 
bottom. This method of dealing with the problem 
received a severe practical reprimand in the disastrous 
floods at Szegedin, which occurred in the spring of 1879. 
In 4 mr llth of that year we dealt with the subject at 
some length, pointing out that the system, even if cheaper 
at the moment, was sure to end, sooner or later, in 
disaster ; but that it was in fact dearer and more trouble- 
some, provided only that proper dredging appliances could 
be obtained. 

Since the date of that article nothing has occurred to 
invalidate the soundness of the conclusions then drawn ; 
on the contrary, further experience has shown that the 
ratio then assumed to hold between the cost of dredging 
and embanking, viz., as 1 to 5, is really higher than the 
truth, A aad deal of information on dredging has since 
become accessible, ene it is by no means as full as it 
might be. The Proceedings of the Institution of Mecha- 
nical Engineers for 1879 contains a paper by Mr. Buckley 
on the “Fouracres Dredger,” which gives some 
useful figures on the subject. It appears in the 
first place that the cost of ordinary work by 
bucket dredger may be taken at 3d. to 4d. per cube 
yard, when the circumstances are favourable and the 
quantities so large as, for instance, is the case on the Clyde 
or the Tees. Of this price, not more than 14d. is the actual 
working cost of dredging; the remainder is absorbed by 
repairs, and by interest on first cost, reckoned at 10 per 
cent. In India, owing to the climate and the high cost of 
skilled labour, the working cost alone is about 6d. to 9d, 

r cube , and the total cost about 15d. On the other 

and with the Fouracres dredger, as working in the Patna 
canal, the total cost was only 2d., and the working cost 


lid. This dredger was a comparatively rough apparatus, 


fitted up with a crane in an ordinary barge. The Grose 
itself consists of a single bucket made in halves, which, 

e two halves have, of course, sharp edges, and special 
arrangements are provided for causing them first to bury 
themselves in the sand, and then to upon the mass 
comprised between them. 

To the same class belongs the well-known dredger of 
Messrs, Bruce and Batho, which we beliéve was really 
earlier in the field. This dredger has never been fully 
described, but a model of it has been exhibited on various 
occasions, and its construction is well known. The dredge 
or bucket is here of a hemispherical form when closed, and 
is made up of three equal divisions, meeting at the lowest 
point. Each of these when open has, therefore, a ae 
end, and somewhat resembles the pointed shovel of a coal- 
heaver. This pointed end enables each blade to penetrate 
deeply, even into hard or clayey soil, When buried to the 
required depth, they are drawn together by mechanical 
means, and the bucket, with the mass of earth enclosed, is 
lifted to the surface, and discharged into or other- 
wise as required. The apparatus may be worked, like that 
of Fouracres, by an ordinary crane, but in practice, 
and ey when of large size, it. is worked by 
hydraulic pressure. For sea-going vessels the bucket is 
suspended from one end of a strong iron beam: below 
this is an openi in the bottom of the vessel, 
through which the bucket descends and rises, the shoot 
being so arranged that it swings out of the way of the 
bucket as it passes, and then drops underneath it to receive 
the contents. The opening can be closed when the bucket 
is not wanted, and the dredger used as an ordinary steamer. 
For canal work every action of the machine is performed 
by hydraulic machinery, and is so easy that the whole can 
be managed by native labourers. The working parts are 
few, and none of them, except the journals of the bucket, 
are ex to the wearing effect of the material dredged. 
In the most recent examples the hydraulic pumps are 
regulated hy an accumulator, which renders the pressure 
uniform, and governs the engine so completely as to reduce 
the cost of fuel by 50 per cent. Even without this im- 
provement, the superintending engineer of the Punjaub, in 
a report to Government, estimated that a Bruce dredger can 
there lift 2000 cubic feet per hour at a working cost of about 
23d. per cubic yard. To this has to be added the expenses 
of repairs and depreciation; but the first cost is much less 
than that of a bucket dredger, and the expenses of repairs 
during two years’ working are understood to be nil. 

A special form of this dredger has lately been devised 
for the canals of China, where the dredging needed is 
enormous, and is at present carried on in the most primi- 
tive manner. The difficulty here is that the numerous 
bridges, with which, as represented on crockery, we are all 
familiar, have only a span of some 6ft. or 7ft., anda height 
of 3ft. or 4ft. above water level. Through this restricted 
opening the dredger must pass. The difficulty has been 
got over by building the dredger as a long narrow boat, 
with a pontoon attached on either side. In passin 
a bridge the pontoons fall behind, and the beam is fontend 
to the deck. On arriving at the scene of action the beam 
is raised, the dredger is anchored, and the pontoons are 
brought up alongside to act as platforms for working. 

Lastly, Mr. A. A. Langley, now engineer to the Midland 
Railway, described to the Institution of Mechanical Engi- 
neers in 1882 the so-called “ Bazin dredger,” which has 
been worked with great success in the harbour at 
Lowestoft, and also in different districts of the Continent, 
by Mr. Charles Ball. This dredger consists simply of a 
centrifugal pump mounted on a barge, from which a pipe 
of india-rubber stiffened with wire passes to the bottom. 
This pipe is furnished with a mouthpiece, which digs into 
the silt, and on starting the pump this silt is driven up the 
pipe by the head of water, and delivered into a trough on 
the top of the barge, whence it may be discharged as 
required. This form is of course applicable only in soft 
material, as gravel or sand, and even with mud is of doubt- 
ful utility, from the great amount of water which istarried 
up with it. In Lowestoft harbour the total working cost, 
including repairs, was about 24d, per cube yard, with 
a lead of two miles, To this may be added about jd. for 
interest on capital, the prime cost being, of course, very 
small as compared with any other class of dredger. Simi- 
lar dredgers used in Holland have delivered the spoil 
through ed to a distance of 1200 yards, thereby saving 
all the labour of discharging. A similar dredger, not 
floating, but mounted on wheels, was built for the South 
of France at a cost of £480, and was tested to dredge 750 
tons per day. 

Looking at 4 information ae obtained, we are dis- 
posed to accept the estimate made by an engineer of great 
experience with one of the dredgers we have described, 
viz., that in Europe, under favourable circumstances, and 
where the work is regular and extensive, the cost of 
dredging, all told, should not exceed 1d. per ton. We 
need hardly say that no process of land excavation, even 
with the most improved machinery, has ever approximated 
to such a figure. The result is one which cannot be too 
prominently put forward, or too vigorously urged upon 
the attention of every engineer concerned with the 
removal of silt or earth from below water, whetber on 
the Mississippi, the Po, or the Theiss; being surely the 
cheapest, as it is the most direct means of maintaining 
channels at their required depth, whilst at the same time 
removing all fear of those terrible disasters which have so 
frequently attended the almost necessary failures occurring 
in the rival process of embanking. 


COMING RAILWAY WORK. 


SEvEN hundred and eighty-two miles of railway to be con- 
structed within the United Kingdom represents a quantity of 
railway work which has not had an equal for many years. For 
such a length, however, powers have been granted to existing 
and new railway companies during last session. An expendi- 
ture of £30,682,100 has been authorised for new lines and 
connected works, and nearly three millions and a-half sterling 
have to be added to this, as the authorised expenditure on about 
150 miles of tramways, which have also been quthorised. Four 
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Western £2,433,000, for fifteen miles of new line and widening 
of lines ; the London and South-Western, £2,013,000, for thirty 
miles of new line, and works in connection ; and the Lancashire 
and Yorkshire, £2,600,000, for various works, Among the new 
companies in the metropolis and the yap aac ny et around 
which have received these powers, is the London, Harrow, and 
Hendon Company, which is authorised to construct twelve miles 
of railway at an outlay of £373,300. The lines proposed to be 
constructed are from the authorised Beaconsfield, Uxbridge, and 
Harrow Railway, at Harrow, to Hendon, and the Great Northern 
—Edgware and Highgate branch—Railway, north of Highgate, 
and to the Alexandra Branch Railway ; also branch lines to the 
Midland Railway at Hendon, to the Harrow and Rickmansworth 
at Harrow, and to the Metropolitan Outer Circle at Kingsbury. 
Fifteen tramway Bills, eight of which include the use of mecha- 
nical power, have been sanctioned for the construction of thirty- 
eight miles of tramway, at an outlay of £623,000, of which 
£347,000 are for the construction of fourteen miles of tramways 
within the metropolitan area—namely, eight miles in the Nor- 
wood and Croydon district, at a cost of £150,000 ; three miles 
in Brentford and Isleworth, at an outlay of £150,000 ; and three 
miles in Peckham and East Dulwich, at a cost of £47,000. 
Twenty-six Board of Trade applications for tramway provisional 
orders were granted, in sixteen of which mechanical power was 
sanctioned, and in nine the Hallidie cable system. There will 
thus be a good deal of railway and tramway making, and plenty 
of new stock will be required within the next year or two. 
pre on trade in these industries certainly has not a very gloomy 
ou 


WAGES IN THE IRON TRADE, 


Tue series of ironworkers’ meetings referred to at the late 
assembling of the Mill and Forge Wages Board have been 
inaugurated this week. At West Bromwich Mr. Capper informed 
the men that he was of. the opinion that the present price of 
labour in the ironworks was too low, and that they were fairly 
entitled to an advance, A scheme, propounded by a workman, 
that the minimum should be no lower than 8s, per ton, and rise 
and fall 1s. with every 20s. in the selling price of iron, did not, 
however, meet with Mr. Capper’s support. He contended that it 
was —s difficult, when arranging a sliding scale, to secure a 
respectable minimum, and the present minimum of 7s. 3d. per 
ton’ was better than none at all. The result of the meeting 
was a resolution instructing the men’s representatives to claim a 
revision in the wages’ basis that should include all classes of 
iron, with a premium of 1s. in excess of equal shillings to pounds 
sterling. Excepting that an improved sliding scale should have 
as its basis 8s. per ton, a similar resolution was passed at a meet- 
ing at Brierley Hill. The anticipations of the ironworkers in 
this district are being upheld by similar action being taken by 
the ironworkers in the Sheffield district ; and inquiries are reach- 
ing firms in Wolverhampton showing that great importance is 
attached to what is going on there in wages’ matters by the iron- 
masters in Scotland, where wages are regulated by those fixed by 
the Wolverhampton Board, 


AN ELECTRICAL PATENT CASE, 

In our last impression we referred to an important patent case 
recently tried in the United States, in which the representatives 
of the owners of the Gramme dynamo patents were the plaintiffs. 
Judge Blatchford, as Circuit Judge of the Southern District of 
New York, has just given his decision. The action was brought 
by the Gramme Electrical Company against the Arnoux and 
Hockhausen Electrical Company, in equity, for the infringement 
of letters patent granted to Zenobe Theophile Gramme and 
Eardley Koms Charles d’Ivernois, October 17th, 1871, for 
seventeen years from that day, for an improvement in magneio- 
electric machines. It was set up for the defence that the 
patentees obtained a patent in Austria on December 30th, 1871, 
and that an application was filed in the United States Patent- 
office on August 17th, 1870. The Court holds that as the 
Austrian patent expired at the latest on December 30th, 1880, 
and before this suit was brought, and the American patent lapsed 
with the Austrian, there was no ground for this suit in equity 
when it was brought. The judge added :—“ The novelty of the 
invention patented is attacked, and it is also contended that the 
patent is invalid, because it was issued for a term of seventeen 
years and not for a shorter term. But the consideration of these 
questions is Lae et and the bill is dismissed with costs.” 
It would appear, therefore, that any one in the United States 
can now make the Gramme machine. 


THE TREVITHICK MEMORIAL FUND. 


In our impression for February 16th, 1883, we brought before 
our readers a proposal for the formation of a fund for the erec- 
tion of a memorial to Richard Trevithick. A committee has 
been formed, and we are happy to find that success appears to 
attend their labours, A list of subscribers has been published, 
at one end of which we find Mr. R. G. Tangye, with 100 guineas, 
and at the other 10s. subscribed in pence by the workmen of 
Mr. P. Brotherhood; we imagine that this latter contribution 
would be more pleasing to Trevithick than the former. A fair 
sum has been collected, but more is wanted and more will, we 
have no doubt, be forthcoming. Mr. Henry Chapman, of Vic- 
toria-street, is the treasurer. A memorial edition of the “ Life 
of Trevithick,” from, we suspect, the pen of Major Davis, has 
just been published by Messrs. Spon, of Charing-cross. It is a 
pamphlet of but twenty-four pages, but it is profusely illustrated 
and very well written; it leaves nothing indeed to be desired, 
and we heartily recommend it, not only to those who are specially 
interested in Trevithick, but to all who care for an extremely 
interesting chapter in the history of the steam engine. We trust 
that such # generous response will be made to the request of the 
committee for more funds, that a memorial will be provided 
really worthy of the genius of a most able engineer. 


Tak Frorma CANAL.—The engineer of the Florida 
Ship Canal has presented a report as to the feasibility of 
cutting across the peninsula, and thus avoiding the long and 
perilous jotrney round through the Florida Straits. The 
estimated cost of making a canal sufficiently broad to enable 
two sea-going vessels of the largest class to pass each other is 
46,000,000 dols., apportioned as follows :—Excavations, 36,000,000 
dols,; harbours at each end, 4,500,000 dols.; engineering, right of 
way, and contingencies, 5,500,000dols. The total length of the 
proposed canal is 1374 miles, and for the whole distance the highest 
elevation to be cut through on crossing the watershed is only 143ft., 
and this but for a short distance. The advantages of the canal are 
® great saving of distance and risk between the Mexican Gulf and 
the Atlantic ports, the saving between New York and New Orleans 
being 500 miles, and between New York and Pensacola 600. miles, 
The cost will be lessened also in the smaller proportion of canal 

. dues to the insurance charged for vessels fans round the Straits, 
which often amount to from 500dols, to 800 dols, 
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THE IRON AND STEEL INSTITUTE. 

MIDDLEsBROUGH-ON-TEES must decidedly be regarded as 
the birthplace of the Iron and Steel Institute—although 
the idea of its formation was started at Newcastle, in a 
paper by the late Mr. John Jones, read before the North 
of England Iron Manufacturers’ Association on the 29th 
of September, 1868—because its founders were Middles- 
brough men, and the first general meeting was held at 
Middlesbrough, under the presidency of the Duke of 
Devonshire, in September, 1869, 

During the fourteen years which have elapsed between 
the first meeting and that which last Tuesday the 
importance of the Cleveland district and its centre, 
Middlesbrough, has greatly increased; and this is due 
almost entirely to the development of the iron manufac- 
ture, and more lately to the commencement of the steel 
manufacture. It is estimated by Mr. Edward Williams 
that the quantity of pig iron made in the district during 
1869 did not exceed 1,500,000 tons, whereas in the year 
ending with June of the present year 2,730,000 tons were 

roduced, the number of blast furnaces having increased 
rom 93 to 117, and the weekly production per furnace 
from 310 to 440 tons, Although the make of finished 
iron was not very much greater in 1882 than in 1869— 
being 726,000 tons against 600,000—about 400,000 tons of 
steel are now produced yearly in the district, the acid pr 
cess being adopted at Eston, Darlington, and Tudhoe, 
while the new basic process has been taken up actively by 
Bolckow, Vaughan, and Co. and the North-Eastern Steel 
Company. 

Thus, the iron mines of Cleveland, which suffered a 
temporary check through the universal superseding of iron 
by steel rails, which require pure ores for their production 
by the old Bessemer process, are in a fair way to receive a 
fuller development than ever, thanks to the dephosphoris- 
ing process brought into practical working by Messrs. Thomas 
and Gilchrist, so ably seconded by Mr, Windsor Richards, 
Nor could any time or place have been more dpropos for 
conferring on Mr. Thomas the Bessemer gold medal for the 
present year, which, on account of his regretted absence 
through illness, was received on his behalf from the Pre- 
sident’s hands by Sir Henry Bessemer himself. 

Another interesting event in the first day’s proceedings 
was the formal presentation to the Institute, by Mr. T. 
Hugh Bell, on behalf of his father, of an advance copy of 
Mr. I. Lowthian Bell’s work, “ Elements in the Manufac- 


ture of Iron.and Steel,” which was begun for the British, 


Tron Trade Association, but has so grown in course of pre- 
paration that its presentation to the technical body seemed 
more appropriate. This circumstance also was tinged with 
sadness, because the state of Mr. Bell’s health had pre- 
vented his finishing the work, so as to be published, as he 
intended, concurrently with the meeting, and also the 
reading of his promised paper on “The Use of Raw 
Coal in the Blast Furnace.” The 5 ged with Mr. 
Bell and his family, expressed by the President, 
found a ready echo among the members generally. 
The welcome of the members to their home, as it were, 
was appropriately given by Mr. C, F. H. Bolckow, chair- 
man of the Local Executive Committee, who commented 
upon the remarkably rapid progress of the Institute, the 
number of members being now 1350, including the sixty 
elected on Tuesday. 

In the course of his address the president, Mr. B. 
Samuelson, M.P., F.R.S., observed that fluctuation in the 
iron trade were best met by effecting economy in the pro- 
duction of that article which was of the first importance to 
all engaged in the trade, and it was the special mission of 
the Institute, to bring about that economy without sacri- 
ficing the perfection of the articles produced. He hoped 
that, while they were doing their best to cheapen the pro- 
duction of iron and steel and encourage its consumption, 
the railway companies would second such efforts by pro- 
viding the means of obtaining the raw material and con- 
veying the finished products at the cheapest possible rate. 
He also hoped that the endeavour to preserve the peace 
between France and China—which was the cause of Earl 
Granville’s absence—would. be crowned with success, 
because it was most important to the country at large, and 
not least to the iron manufacturers. 

The first papers taken were those on new methods of 
coke-making, viz., “The Manufacture of Coke on the 
Simon-Carvés System,” by R. Dixon, Peases’ West, and 
“The Jameson System of Coke Manufacture,” by Mr. J. 
Jameson, of Newcastle-on-Tyne, the object of both 
methods being to produce a high quality of coke for 
ironmaking with recovery of the volatile matters that 
are now generally wasted. Mr. Dixon said that 
having the management of Messrs. Pease’s extensive 
coking establishments in the county of Durham, was 
instructed to visit the Bességes works of the Terre- 
noire Company, and to make himself thoroughly ac- 
quainted with all that related to the Carvés system of 
coking, and its applicability to the coal of the county of 
Durham, Having reported favourably, he was instructed 
to proceed with the erection of a battery of twenty-five 
ovens, with adjuncts for utilising the waste products, not 
exactly proportioned to the twenty-five ovens, but of such 
power and capacity as might be obviously necessary or 
advantageous, The paper was designed merely to give 
recorded results—it was a species of supplement to one 
read in 1880 by Mr. H. Simon. There are twenty-five 
ovens, each 23ft. long, 6ft. Gin. high, and 19}in. wide, with 
side and bottom flues, the capacity of each oven being 
equal to a charge of 4} tons of coal. The cost of the 
twenty-five ovens was £226 8s. 6d. per oven. The cost of 
an equal number, twenty-five, of 11ft. ordinary beehive 
ovens, built on the same site as the Simon-Carvés ovens, 
would be approximately £57 10s. 9d. per oven. Up to the 
date of this paper the battery of twenty-five ovens has 
been working on gas 215 days, during which time 7042 
tons of coal put into the ovens produced 5424 tons 11 ewt, 
—or 77'03 per cent.—of good coke ; and the bye-products 
from the above quantity of coal were 43,164 gallons of tar, 
and 195,076 gallons of ammoniacal liquor, or 6:12 gallons 
of tar and 27°70 gallons of amm liquor per ton of 


coal, the liquor being 6 to 7 deg. Twaddell, The cost of 
coke-burning, including all labour connected with obtaining 
the bye-products, amounts to 2s. 396d, per ton of coke; 
but this, the author expected, with a larger number of 
ovens would be somewhat reduced, In comparing the 
production and cost per ton of coke in the Simon-Carvés 
coke ovens with ordinary beehive ovens, the author finds 
that the yield is 15 per cent. more in the Simon-Caryés 
ovens, which is equal to 1056 additional tons of coke from 
the 7042 tons of coal, The extra cost of labour per ton of 
coke produced in the Simon-Carvés ovens over that of the 
ordinary beehive oven is 1s, 331d. per ton, which covers 
expenses connected with obtaining the bye-products. 

he Jameson process has already been fully described 
and illustrated in our pages, Itis for effecting recovery of 
volatile products in the beehive oven worked in the ordinary 
way, except that suction is a pied to the oven bottom while 
the cnarge is being coked. e products vary greatly with 
the kind of coal operated upon. The results of trials of many 
varieties of coal were given by Mr. Jameson, ranging from 
3'2 to 13°5 gallons of oil (not tar) per ton of coal, and 2°5 to 
11°3 Ib, of sulphate of ammonia. The yield of coke at Page 
Bank Colliery—Messrs. Bell Bros.—is 67‘5 per cent., and at 
Tudhoe Grange—Weardale Iron and Coal Co,—70 per 
cent. At Felling the range is from 60 to 77°75 per. cent. 
The appearance and quality of the coke are absolutel 
unaffected, saving that the percentage of contained sul- 
phur is reduced. The cost of working the recovery 
process, including repair, is stated to be about 1}d. per ton 
of coal. The cost of converting ovens is stated to be 
covered by £20 each, including all necessary appliances, 
and the converting power of each oven appears to be 11 
tons per week, or 1‘57 tons per oven pe day. The gasin 
the Jameson process is available for use as fuel. The 
special advantage of this process appears to be that it is 
available with existing plant, that the coke is made in 
the ordinary way, and no special men are reauired. 
Moreover, the cost of conversion of ovens, and of the 
recovery plant, is very small, while the converting power 
of the oven is great, and the cost of recovery, including 
repairs, inconsiderable, 

The discussion of these two papers, taken together 
occupied the remainder of Tuesday morning. It was 
opened by Mr. Henry Aitken, of Falkirk, whose system 
had been referred to in Mr. Jameson’s paper. He de- 
fended the beehive oven, stating that it could be con- 
structed so as to give within 1 or 2 per cent. of what is 
obtained in a retort, that it made excellent coke, and pro- 
duced a very satisfactory quantity of tar and ammonia, 
He thought sufficient weight had not been attached to the 
value of a silvery appearance in coke, because this silve 
skin was almost entirely composed of pure carbon, whic 
prevented the coke from suffering in its downward passage 
in the blast furnace, 

Mr. Stevenson observed that furnace managers preferred 
light, silvery, hard coke, because if the coke be too solid, 
the air cannot get through it, but it passes down uncon- 
sumed, and floats upon the slag. There were now twenty- 
five Simon-Carvés ovens, and twenty-five more were soon 
to be erected ; he would suggest that two other firms who 
lead the van of progress, say Messrs. Bolckow and Vaughan 
and Messrs. Bell Bros. erect twenty-five more furnaces 
each, so that Mr. Edward Williams might keep a furnace 
going entirely with coke from the Simon-Carvés ovens, 
and then give the members the benefit of his experience, 

On Wednesday morning the first paper read was “On 
Different Systems of Hydraulic Cranes for Steel Works,” 
by Mr. R. M. Daelen, Diisseldorf. This was a descriptive 
paper, which would be unintelligible without drawings, 
of the cranes used in Bessemer steel works, It 
was followed by a paper “On a New Form of Centre 
Crane for Bessemer Plant,” by Mr. T. Wrightson, which may 
be thus described :—A strong wrought ‘iron post is carried 
from a socket in the foundation to a socket in the roof. 
This post is enlarged in diameter at its lower portion. 
A cylinder works up and down upon this part, the 
top gland of the cylinder working on the smaller 
diameter, and the bottom gland working on the larger 
diameter of the post. Thus when water is admitted into 
the cylinder through a hole in the post, the cylinder itself 
rises with a lifting power equal to the difference of the 
areas of the post multiplied by the effective pressure of 
the water. Further, by flattening one side of the post at 
the larger diameter, and adapting the lower gland-box to 
this form, a sliding-key arrangement is produced, so that 
for horizontal rotation the cylinder and post move round 
together. Two steel trunnions are mounted upon this 
cylinder, and the platform for supporting the ladle is poised 
upon these in such a way that a very slight rocking motion 
of the platform upon these trunnions can take place. The 
platform is made very rigid by trussing, and half the 
maximum weight of steel to be lifted in the ladle is 
balanced by a fixed counter-weight at the opposite end 
of the platform. We have still left one half the 
weight of the steel unbalanced, the effect of which 
we wish to neutralise or remove to another portion of 
the structure. To accomplish this, chains are led from 
each end of the girders forming the platform over sheaves 
fixed in a strong frame at the top, and forming part of the 
crane post immediately under the top socket, so that the 
sheave frame can rotate horizontally with the crane post 
and cylinder. The two sets of chains, after ing over 
their respective sheaves, descend to a heavy balance weight 
of annular form surrounding the upper portion of the 
crane post, which acts as its guide, the points of connection. 
of rk sets of chains being the same, and in a plane 

assing through the centre of gravity of the weight, so that 
it may hang indifferently on either one or the other set of 
chains. Let us first imagine the ladle half full of steel. It 
is obvious that the fixed counterweight at the opposite end 
of the platform balances this amount of steel, and the 
annular balance distributes its weight equally between the 
two sets of chains, neutralising so much of the dead weight 
of the platform, and thus saving so much water pressure 
in the cylinder. Secondly, let us suppose the ladle to be 
filled with steel. Half the total weight of steel then 
becomes preponderant at that end, and tends to bring down 


of the companies are each authorised to expend over two millions ; 
| the Great Eastern for miles of new 
Cs 
J. 
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e end, and thus automatically 
any preponderant weight in the ladle is balanced. As the 


preponder- 
posite end of the orm. As 
this app yp ae the opposite chains are tightened by the 


tal strains on the crane post are brought as close as 

possible to the top and bottom, and the maximum hori- 

zontal strain at the top support does not exceed 4} tons. 

A few well-arranged tie-rods in the roof is all the support 
to meet so small a strain. 

The discussion was opened by Mr. E. Windsor Richards, 
of Bolckow, Vaughan, and Co., who, while recognising 
the ingenuity of Mr. Wrightson’s invention, failed to see 
how it would prevent damage, in the event of an accident, 
any more than the ordi centre cranes. He would like 
to see if Mr. Wrightson could find out what quantity of 
steel was left in the ladle, so that in turning it would be 
possible to save loss of steel. Mr. Walker agreed with the 
remarks of the previous speaker, and pointed out another 
difficulty in the shape of the fixture of the crane. He 
very strongly objected to the use of chains in work- 
ing, as they were liable to and disorder. 
He recommended the use of hydraulic power in this 
method, however, and great economy in the amount of 
labour should be practised. He always measured his esti- 
mate of the efficiency of the management by the number of 
men employed. Mr. Snelus, of the West Cumberland 
Works, stated that in the works under his control he had 
nearly every kind of crane at work ; and he proceeded to 

ive an account of their comparative effi and economy. 

e had introduced certain improvements of his own, which 
had worked satisfactorily. Sir H. Bessemer said that 


“when the price of steel was high, economy in connection 


with so small] a matter as the crane was not worth great 
attention, but the fall in prices had brought it before the 
notice of ironmasters. He referred to the patents which 
he had taken out on the subject, commenting specially 
upon one which provided acounterbalancing weight. Mr. 
Daelen and Mr. Wrightson having replied, a vote of 
thanks was passed. 

A paper was then read “On Recent Improvements in 
‘Cowper Stoves,” by Mr. Edward A. Cowper, M.LC.E., 
London. This was a short history of the invention, and 
an account of several recent improvements. The author 
begged those who are not intimately acquainted with the 
subject to bear in mind that the regenerator is not simpl 
a mass of brickwork, alternately heated and cooled ; but it 
is also a mass, the top of which is always as hot as the 


flame can make it, and the bottom always cool; whilst: 


between the two there is a zone of gradation, which is near 
the bottom when the stove has completed its turn on gas, 
and commences its duty of heating the blast, and near 
the top when its turn at the latter duty is completed. The 
smallest fire-brick stove ever made was one made for the 
table, and shown by Mr. Cowper, to explain the action of 
regenerative furnaces, The interior is only Gin. in dia- 
meter, and the regenerator, 12in. deep, is composed of a 
mass of clean broken to pipes. On heating it for 
three hours with a gas flame, the top became only just 
milk warm, and yet when cold blast was turned in at the 
top, it cut lead well as it issued as hot Llast at the 
bottom, having only traversed a regenerator 12in. deep, 
as just stated. This thoroughly proves how per- 
fectly a regenerator works when heated at one end 
and cooled at the other by the introduction of cold blast. 
With a view to increase the power of the stove, he is now 
arranging to draw off the products of combustion from 
several points opposite to the circular flame flue, which is 
placed mene the chimney valve, so that the distances 
through the various parts of the regenerator are, as nearly 
as mv A be, always the same, thus causing a more perfect 
distribution of the products of combustion in going out, 
and of the cold blast in coming in, the power of the stove 
being in this way somewhat increased. Another recent 
improvement is in the burner for the gas, which is placed 
in the bottom of the circular flame flue, as he finds from 
humerous experiments made with flames of various 
forms, that the greatest quantity of heat is produced, and 
the best and hottest flame obtained, when the gas is 
properly burnt at one place, and is kept well ther as 
one solid flame. It then turns over under the dome, and 
distributes itself in the best possible manner throughout 
the whole area of the regenerator. The paper concluded 
with a statement of the advantages of the Cowper stove. 

The next paper read was “On Blast Furnace Economy 
in Relation to Design,” by Mr. R. Howson. This was a 
somewhat discursive , extremely technical, dealing 
with the formation of “scaffolds” in furnaces and the 
means to be adopted in preventing them. It cannot be 
abstracted with any advantage. 

rupted by the announcement that a deplorable accident 
= taken place at the North-Eastern Bteel Works, and 

meeting was immediately adjourned. It appears that 
a few of the members, instead of going to the Odd- 
fellows’ Hall to bear papers read, proceeded in the morning 


to the North-Eastern Steel Works to witness the manu- 
facture of basic steel. About twelve o'clock a blow was 


the 

steel was poured out on the floor below, almost among the 
—— and workmen. Mr. Green, of Monmouthshire, 
was 


charred. His hair and whiske 


of his recovery. He was taken on a 
stretcher to the North Riding Infirmary, where he died 
between eleven and twelve o'clock last night. Amon 
others who received injuries were M. Simon, inventor 
the Simon-Carvés coking process; Mr. Leonard Cooper, 
of Leeds; Mr. James Whetham, of Leeds; and Major 
Stevenson, of Middlesbrough. Several workmen were 
also injured. One of them, named Ramsden, is not expected 
to survive; while the rest are all badly burned. Mr. 
Davison was about forty years of age. 

After luncheon a trip was made to. the Port. Clarence 
Blast Furnaces and other works, concerning which we 
must reserve particulars until next week. 


HALL’S DETACHABLE PITCH CHAIN. 


WE illustrate below a form of pitch chain exhibited during 
the York Show of the Agricultural Society, by Mr. Charles 


b 
Hall, Saville-street, Its be readily 


\ 

\ 

\ 
\ 
\ 


LINK IN POGIT ION 


understood from the plan and elevation annexed. It is made of 
malleable castings. A link can at any time be removed in the 
way shown; but while the chain is at work a link cannot 
become detached. This is a very simple, efficient, and inexpen- 
sive chain. 


BREECH MECHANISM FOR HEAVY B.L. GUNS. 


AFTER many experimental trials with various devices, our Army 
and Navy Boards have adopted the French or slotted screw 
fermature. Probably, the first successful application of this kind 
of screw to a B.L. gun was made by the late John P. Schenkl, of 
Boston, in 1853. F. Krupp, and the German, Russian, and 
Austrian Ordnance Boards, prefer the primitive wedge; while Sir 
William Armstrong and the French nance Corps prefer the 
slotted screw. The wedge is the only system which has been tested 
in service. The slot screw, though strongly recommended, 
possibly may turn‘out as did Sir W. Armstrong’s invention in the 
Chinese campaign of 1860, Had the brave ptian gunners at 
Alexandria had a few of Sir W. ’s latest guns, we to-day 
might know more of the ties of the slotted screw fermature. 

The single Nordenfelt gun in the foretop of the Condor silenced 
the heavy guns opposed to it, and scored them in such a manner as 
to make it almost certain that any projection on the bodies of the 
guns would have been hit. That is to say, if the end of a Krupp 
wedge had projected beyond the body of the gun—as it must 
project during the loading of the gun—it would have been hit by 
the machine shot; or, if the slotted screw fermature had been 
opened for loading it would have been hit. When the Krupp and 
slotted screw fermatures are opened for eo their mechani 
is specially exposed to injury. In the case of the Krupp wedge, it 
is necessary to slide the wedge outward in its slot, to open the bore 
for loading. The outer end of the wedge is then beyond the circle 
of the breech, and this extended end of the wedge, with its two 
actuating screws, are exposed to the possibility of a storm of 
machine shot, being without shelter, except such partial shelter as 
the cheek of the ee In the case of the slotted screw, 

to ed the breech screw is drawn out from 

the gun until it‘ rests upon the tray, which is then 
ially sheltered behind 

; but a considerable 
part of this delicate machine is unpro' » and ag by hit by any 


the hoop was increased into a mantelet, by increasing the dia- 


meter of the hoop it would also strengthen the gun. The two 
bruises 


actuating screws are liable to be bent or broken, and except 

which the wedge might receive, this might be the extent of the 
injury from machine fire. Any casualty of this kind might 
seriously delay firing. The slotted screw fermature vane 4 a close 
visual m after each fire; but coupled with wtp core 
is the inherent exposure to being hit and disabled. It is also liable 
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ground 
ecks of the ships they must fight. We have 
tted to consider the danger to breech mechanism from 


tion. 
The marked success of machine guns at’ Alexandria must tend to 


may be req seasonably 
the weak points which are inseparably connected with the slotted 
screw f and not wait even for a Chinese war to force 
them upon our tion?—United States Army and Navy Journal, 


to 135 lb. ran and most of them with a 


whistle, at 60 1b. ure, gave the sound of 
of F sharp, at 90 4b, of G, at 110 1b. of A, and at 125 Ib. to 130]b. 
of C sharp in alt. The distance bet 


BE 


Th 
repeated the experiment with a bell of the same dimensions, but 
made of brass tubing, annealed, hammered, and then heated 
an e pi somew itened. next é men 
su e travelling quality o! e soun ing grea 
reduced. The last trial was made-with a whistle 6h distne q 
Shin. long, and set over an annular opening 5gin. diameter, blown 
at a pressure of 150lb. The sound given this whistle was 
greatly inferior to that of the first one, power and 
resonance of tone, which they attribute to the size of the bell, 
which was so much than the diameter of the steam opening 
| as to make of it what Professor Henry calls a ‘‘ resounding cavity. 
As confirmation of this, they add that they took a bell of the size 
first named, and cut into it three longitu and three perpen- 
dicular slits 3in. which had some effect on the character but 
none on the power of the sound. With regard to the penetration 
of the sound obtained from the whistle in distinction to other 
sounds or noises made at the same time, the greatest effect was 
obtained by “‘dragging” the whistle, as it is termed; that is, 
gradually opening and closing the valve, by which means a grada- 
tion of five semi-tones can be obtained, the ear seeming to have 
peculiar appreciation of this ch of relati as in an orgap 
the effect of power is gained more from the crescendo of the swell 
than from the full organ itself. 


A RatLRroaD IN Patestine.—The first railroad in Palestine is 
bzing laid out, and the preliminary — has been completed as far 
as the Jordan. It is to run between Acre and Damascus, and it 
is called the Hamidi¢ line, because it is named after his present 
Majesty the Sultan Abdul Hamid, and probably one reason why 
the firman has been granted so easily lies in the fact that it passes 
through a great extent of eer which he has recently oe 
to the east of the plain of on, The concession is held by 
ten or twelve gentlemen, some of whom are Moslems and some 
Christians, but all are Ottoman subjects resident in Syria. Among 
the most influential are the Messrs. Sursock, bankers, who own 
the greater part of the plain of Esdraelon, and who have, there- 
fore, a interest in the success of the line. Starting from 
Acre, it will follow the curve of the bay for ten miles, in a southerly 
direction, at a distance of about two miles from the beach. Cross- 
ing the Kishon by a 60ft. bridge, it will turn east at the junction 
of a short branch line, two miles long, at Haifa. Hugging the 
foot of the Carmel range, so as to avoid the Kishon marshes, it 
will pass through the gorge which separates that mountain from 
the lower ranges of the Galilee hills, and debouch into the ape of 
Esdraelon. This plain it will traverse in its entire length. e sta- 
tion for Nazareth will be distant about twelve miles from that town ; 
there may, however, be a short branch to the foot of the hills. So 
far, there has only been a rise from the sea-level in twenty miles 
of 210ft., so that the grade is imperceptible. It now crosses the 
water-shed and commences to descend across the plains of Jezreel 
to the valley of the Jordan. Here the Wady Jalud offers an easy 
incline as far as Beisan, the ancient Bethshan, and every mile of 
the country it has traversed so far is private property, and fairly 
cultivated. At Beisan it enters upon a region which has, partly 
° to malaria and partly to its insecurity, been abandoned to 
the but it is the track of all others which the of 
a railway is likely to transfigure, for the abundance of the water, 
which is now allowed to te in marshes, and which causes 
its unhealthiness, is destin 
fertility and natural epee 8 which would, with 
drainage, render it the most profitable region in Palestine. Bring 
to the elevation of the 
500ft. below, can be abundantly irrigated. There is a little bit of 


engineering required to carry the line down to thewalley of the 
here 800ft. is then fol 


bridge in use which was built 
semi-barbarous country, bringing 
a modern civilisation. After crossing the Jordan, the line will 
follow the banks of that river to its junction with the Yarmuk, 
which it will also cross, and then traverse a fertile plain of rich 
alluvium, about five miles long and four wide, to the banks of the 
ridge which overlooks the eastern —_ of the Sea of Tiberias. 
This is the extent to which the surv 


overlooks the Yarmuk, or to follow the east shore of the Lake of 
Tiberias to the Wady Semakh, which offers great advantages for a 
grade by which toascend nearly 3000ft. in about fifteen miles. Thisis 


wing coun’ 
fearib which is the principal grain emporium, and one of the most 
important halting- on the great pilgrimage road from Damas- 
cus to Mecca. It is calculated that the transport of grain alone 
from this region to the — suffice to 


~ 
230 
the ladle end of the platform. This, however, cannot take disabled. But most of them will be mounted, as heretofore, in 
owi the the ithout the earthworks, Many of these earthworks will be newly made, so 
place, owing to the rigidity of the platform, without that the enemy's will seatter dirt in liberal quantities 
opposite en being raised to an eq extent. The depres- cOolnpieved ald ve over our 
sion of the ladle end therefore a ee into a ladle and lifted on to a bogie drawn by a small | guns cannot 
the elevation of the opposite end kens its chains. By|engine. In some way, not quite satisfactorily explained, | purposely omi 
this means the whole weight of the annular balance comes mortar is new rom 
= augment machine fire render it more 
eran more necessary to shield mechanism of our B,L. guns as far as 
bury Ironworks, near Wakefield, ran along the platform yn It is a moot case whether the slotted screw fermature is 
: as fast as he could, shouting to Mr. Davison to fitted for guns in earthw where hard and steady work 
bi follow. Mr. Davison did not do so, but made a 
< spring at a lift which was at hand, and instantly 
whole of the steel has run out of the ladle, the entire weight | involved himself in a bath of molten metal. The 
4 of the annular balance is hanging on the set of chains| lift was lowered as speedily as possble, when it was 
— to the ladle, and in fact balances the whole effect | found the 
i the fixed weight on the platform. This transmission | been burned from _hi . His face was ly 
' of the forces is entirely automatic. The annular balance ee  -; had disappeared, and his EXPERIMENTS WITH STEAM WHISTLES. — Messrs. Lloyd and 
Symes, of Boston, U.S., writing to the editor of the Railroad 
; by means of this special mechanical arrangement, divides | whole body bore marks of fearful injury, from which | Gazette, describe certain interesting experiments which they have 
cf its weight between the two ends of the bern in the carried out. ry 4 were made on a locomotive, and with steam 
j exact proportions required to maintain equilibrium, and this varying from 601b. 
without effecting any of the other motions of the crane — of 
H which may be going on at the same time. In the crane : : 
' lately erected by Messrs. Head, Wrightson, and Co. for the 
North-Eastern Steel Company, on 15 tons at 
’ a rake of 26ft. is capable of being lifted and turned. The the edge of the whistle was 1}in.; when this was raised in, 
i the power of the sound was — lessened, but its pitch was 
: CBM but half a tone. hen, on the contrary, it was 
F lin. and to jin., the whistle would sound nothing 
but its supertones, or “squeal” as the boys callit. The bellin 
these experiments was made of cast brass of medium, not a hard 
character, and the lip or edge carefully chamfered down to a thin 
edge, set so as to stand exactly over the steam opening. The 
q quality of its sound was very Geek, penvivatiog. and even “* reedy, 
owing to its thin, elastic shape. e power may be estimated 
the fact that on a clear, still night, it has been heard at Mansfiel: 
SSS SS p> 
RK IN WORKING POSITION 
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owed north as faras the Dyisrel Medjamieh. Near this ancien 
é Roman bridge of three ontie, which is used to this day by the 
caravans of camels which bring the produce of the Hauran to the 
coast, the new railway bridge will cross the Jordan, probably the 
/ one in the world which will have for its hbour an actual 
the whole would fall to the ground. Some strong shield is greatly | not decided whether to rise from the valley by the ridge which 
needed, but it is difficult to see"how to attach it in a substantial 
manner to the gun. It may be said of the wedge, that less 
F of its mechanism is exposed, because of the thick hoop in 
front of the slot. It‘lcertainly does afford some shelter, and if| the toughest bit of engineering on the line, and is in close proxi- 
mity to the steep place down which the swine possessed by devils 
are said to have rushed into the sea. Once on the plateau, it will 
traverse the magnificent pasture lands of Jaulan and the grain- 
; to get fo ,» and needs frequent cleaning to keep it in working 
order. Firing might be interrupted at a critical period of an en- a 
gagement from this cause. the right to put steam tugs upon the Lake of ba mig Tag under 
ql all of our guns were to be mounted in turrets, or in Gruson | the influence of this new means of transportation the desolate 
casemates, op muzzle-piyotted” carriages, they would not be easily shoreg wil] undergé transformation. — Boston Advertiser, 
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THE NEWPORT ROLLING MILLS, MIDDLESBROUGH. 


THE ENGINEER. 


Amona the works visited by the members of the Iron and 
Steel Institute may be mentioned those of Messrs. Fox, Head, 
and Co. On entering Middlesbrough from the south or west the 
traveller by rail passes these works situated on the left close to 
the line, and about a mile from the station. This place, a 
others, was thrown open to the members of the Iron and 
Institute during their recent visit to the metropolis of Cleveland 
The engraving represents them as seen from the north-west or 
river side, and, being made from a photograph recently taken, is 
closely accurate. Twenty years ago the site now so largely built 
over and so fully utilised was still a green marsh, intersected by 
dykes and serving as pasture land for sheep and oxen. In 1863 

essrs. Fox, Head, and Newcomen—the latter gentleman has 
since retired—combined to form the firm and build the works 
under consideration. In 1864 the first plate was rolled. From 
that time to the present a gradual and continuous expansion has 
taken place, though occasionally interrupted by strikes and 
impediments of various kinds. At the present time the 
plant, which occupies over twelve acres, comprises twenty 
steam engines, two locomotives, twenty-five boilers, five steam 
hammers, two forge trains, two finishing mills, one blooming 
mill, forty-seven puddling furnaces, eighteen heating furnaces, 
five shearing machines, and various other machinery, tools, and 
appliances. The specialities produced are: boiler, bridge, and 
ship plates, and welded, flanged, and punched work. The out- 
oy of plates of all qualities is from 600 to 700 tons per week. 

‘o effect this, about 600 men are employed ; three-fourths of 
these are paid by the ton, and one-fourth by the hour, or the 
shift. The average earnings are, approximately, 30s. per man 
week ; but some few, notably rollers and shear men, earn 

m £1 to £2 per diem. The principal materials used are: pig 
iron, made from Cleveland or‘ local ores; hematite pig iron, 
smelted locally, but made from the ores of Bilbao, in Spain ; 
coal, from South Durham ; ae ge ore, or spent pyrites, from 
Tyneside or Lancashire chemical works ; refractory fire bricks 
from Scotland, Durham, and mid-Yorkshire; sand, from 


700 tons per week. For the cheap purchase of this important 
material great facilities exist, there being a private line of rail- 


‘1s, 6d. per ton. 
ee land district, they were only of the quality required for 


building It was not then believed possible to 
the ave anitties Messrs, Fox, Head, and Co., how- 


more difficult parts of boilers and sell them ready made, 

affording ocular demonstration of the capabilities of their 

plates. They established a new department with this object, 

this branch of their business has now grown to considerable 
ions, 


them to be independent of the more highly skilled labour and 
the more costly appliances. In view of the possible change from 
iron to steel in shipbuilding, Messrs. Fox, Head, and Co. have 
latterly given considerable attention to the latter material, and 
have already rolled a quantity of plates from ingots made by 
modern processes. So far, these plates have given complete satis- 
faction to the users. In preparation for the probable increase 
in the demand for steel, the mills and other machinery have 
been gradually increased in size and strength, so as to enable 
them to deal with every extra strain which may in future have 
to be met to suit the requirements of consumers. 

In welded-and flanged work Messrs. Fox, Head, and Co. claim 
that they are able to make out of their own iron or steel 
anything which can be made out of any other iron or steel. At 
the Amsterdam Exhibition still open, and at the Engineering 
and Metal Trades Exhibition held in London in July last, they 
exhibited trophies composed of and conical flanged 
boiler tubes, man-holes, flue rings, flanged boiler ends, crown 
plates, domes, uptakes, neck-pieces, and so forth. In all these 
articles their own treble best iron or mild steel was exclusively 
used. For their Amsterdam exhibit a silver medal has been 
awarded to them. 


THE WELL PARK BREWERY, EXETER. 


Tuts brewery, illustrated on page 226, has been built for Messrs. 
Stevens, Pidsley, and Co., from the designs of Mr. G. R. Wilson, of 
the firm of Wilson and Co., engineers, Frome. Thedesign is the very 
opposite of that known as the tower or gravitation system, in 
which the liquor, wort, or beer is made to flow by its own 
eats oe vessel to vessel in the successive stages of manu- 

Under certain accidents of Foca when the site of a 
brewery is commanded by a supply of water—liquor—from hills 
in the vicinity, no doubt the tower principle has certain 
advantages, but when the brewer has to pump his Key cop 
from a well, the very opposite prevails, for not only has he to 
force the water up to double the height in the t 
design, but he has also to lift his malt 
well as the coal pedeersba my In the brewery we are describing 
it was necessary to pump the liquor from a well on the site, con- 
sequently it was determined to pump the “worts” from the 
hop back to wort receiver, placing the copper on the ground- 
floor next the boiler and under the same roof, with louvres for 
the escape of steam. The process is now as follows :—Liquor— 
water—pumped by well Pet he to the cold liquor back. It then | 

“ ot fi 


archimedean pump to wort receiver, afterwards running by 
wity to refrigerator, fermenting rounds, and racking back. 
oo pipes for hot and cold liquor are fitted for mashing, 


most important processes in a brewery. 


— 


DEATH OF MR. WERDERMANN. 


M. Gramme, at that time a working man. seeing the 
Gramme machine, he began to be interested in the electric light 
and transmission of power. Like many other Germans he found 
it advisable to leave Paris in 1870, but before leaving, he bought 
M. Gramme’s English and American patents. He came to 
England in September, 1870, and exhibited here the first 
Gramme machine. Ever since then he has been actively en- 
gaged in the introduction of the electric light, and the develop- 


months before his death, a large 


ment of Gramme machine on a seale. Only a few 
ified Grarime has been 


finished at Stockport which was built to his designs. He was 
the first to show—in the Institution of Civil Engineers—the 
transmission of power by the Gramme machine, and he had also 
a little Gramme working for some months in the Postal .Tele- 
graph-office, taking the place of batteries. In 1875 he exhibited 
the electric arc light from the top of Charing-cross Hotel, and 
in 1878 he invented—and exhibited in a factory in the Euston- 
road—his well-known Werdermann semi-incandescent lamp. 
He invented, simultaneously with Jablochkoff, the electric 
candle, and sold his patent to the original Jablochkoff Company. 
At the Paris Exhibition of 1881, the Salle du President, one of 
the most attractive rooms of the Exhibition, was lit by Werder- 
mann lam Like many inventors, Mr. Werdermann, although 
very fertile in brilliant and ingenious ideas, was not a sufficiently 
shrewd business man to reap material benefits by his inventions. 
There was a certain child-like simplicity in his character which 
made him look only to the successful carrying out of. an .in- 
vention, and not to what it might ic commercially. He left 
the commercial part to others, and with the usual results, viz. 
very little benefit to himself ; law suits and interminable vexa- 
tions, which at last undermined his health. It is a fact which 
redounds very’ much to Mr. Werdermann’s credit, and is 
characteristic of his svientific dignity and honesty, that last 
year, when, during the electric light craze, inventors could ask 
and obtain their own price for inventions, , bad, or in- 
different, he would have nothing to do with limited companies: 
Mr. Werdermann leaves a widow, three daughters, and.one son.. 


TENDERS. 


LIVERPOOL ARTISANS’ DWELLINGS, at 
For the erection of thirteen blocks of five-storey dwellings, cons 


Messrs. Hughes and Sterling, Liverpool—accepted .- 


ROADWAY BBIDGE, BEDFORD: 


Roadway Bridge across the River Ouse at Bedford, with north 


and south approaches, John J. — Assoc, M. Inst. 0.E. 


Lord-street, Liverpool, engineer, 
jasonry, 
brickwork, free Total. 
earthwork, &c. ‘work, f 
B. W. Ward, C.E., Leicester 4080 18 & 
8. and M R on as 
B. Cocke nd Os. 0 
W. Richards and Sons, Leicester. 8664 7 - 
Gimson and Co., Leicester . 34619 6 ., 
Heenan & Woodhouse, Manchester 8900 0 0.. 
and Cooke, London .. 5550 0 0.. 8200 0 0.. 8750 0. 
J. Butler, near «6 - 3882 5 0.. 
Co., Manchester "3657 18 8 .. 8686 2 4.. 7204 0 7 
G ffi 5018 9 & .. 849116 1... 8510 4 9 
wwingler, & Derby — 990618 
» Derby - 3886 4 6... 
Goddard  Mamey, — 88180 0 OL 
. * Accepted. 

Kenstneton Musrum.— luring the week ending 
Sept. 15th, 1883 : onday, Tuesday, and Saturday, free, from 
10 a.m.. to Lh hag Museum, 11,160; m tile marine, Indian 

and other 15. 
marine, Indian section, and collections, 1492, 


_ 
M.A., M. Inst. C.E., city engineer of Liver- 
British and foreign ports; new steel rails, from Eston, 
Middlesbrough, or Darlington; iron and brass castings, 
made by local founders to patterns sent by the firm; coke, 3 
from the Auckland district; bar iron, from Stockton; scrap 
iron from the shipyards and engineering works; and general 
stores from various The of iron is about ay 
way to most of the surrounding blast furnace works. The ; 
average railway carriage incurred for this purpose is only 8d. per |"steam coil for mashing. Malt is lifted by hoist to the second- 
ton. The coal used amounts to 1200 tons per week. Of this, | floor, where it is discharged into malt hopper, screened, ground, s&s 
one-third is used for heating, and costs 7s. per ton, and two- | and lifted by elevator to the grist case over the mash tun. After 
thirds is used for puddling, and costs 5s. per ton delivered. The | mashing the worts are run successively by gravity from mash 
finished iron produced is sent to all parts of the kingdom, the | tun to under back, copper, and hop back; thence pumped by 
Continent, America, and the Colonies, in fact, wherever con- 
structive engineering is carried on. The facilities for export are 
unusually good, the cost of putting f.o.b. the nearest Tees wharf 
in current demand, as good in quality and, i ible, cheaper in ee 
= WE regret to announce the death of Mr. Werdermann. 
fav Richard Sigismund Karl Werdermann was born in 1828, in 
taken p) Silesia—Prussia—served for some time as officer in a Prussian q 
introdu artillery regiment, went then to Paris, and established himself 
— there as a civil engineer. In Paris he made the acquaintance of 
judice in 
mined so 
and 
at a distance from manufacturing districts, have often found it a Potal, 20.1 Average of oc pondin in former yents, i 
great convenience to be able to procure such articles, enabling 19,344, Total from the opening of the Museum, 22,390,295, 


5. 


~ 45s. 10d., less 24 per cent., for 


Supt. 2i, i883. 
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THE IRON, COAL, AND GENERAL TRADES| Stee Company. The plates are of mild steel of the highest 
OF BIRMINGHAM, WOLVERHAMPTON, AND| the Garston built to the of the 
OTHER DISTRICTS. colonial trade, and when rigged will be towed to Cardiff to take 
(From our own Correspondent.) coals. ens ‘ mete 
But as ent forges fuller of now than 4 wanes then they Sow 


other than advanced rates. For most common and medium 


they were a week ago, there was less inclination than then to 

accept 

sorts a rise of from 2s. 6d. to 5s. sere ara and in 
effected at 


only few instances could a compromise 50 per cent. 

nd gi plates ost in est, The prices 
angles, a were m e 

most quoted for the t two were £6 7s. 6d. to £6 10s., and £7 to 


£7 10s. for superior sorts. Tees of from jin. to 2}in. sizes were to 
be had at from £7 10s. to £8 easy, according to quality. Crown 
bars are quoted £6 7s. 6d.; Crown angles, £6 17s. 6d.; Crown 
tees, £7 7s.: 6d.; Crown plates, £7 17s. 6d.; and boiler — 
head aha 2 For best qualities an increase is asked of 10s. per 
ton under each of the foregoing heads. 

For sheets there is less disposition than a week to book at 
offers under £8 10s, for doubles, and £9 10s. for while for 
all singles the prices for doubles are quoted. 

Pig iron is in heavier stock at the furnaces than would have been 
the sase but for the strike before noticed. Resumed deliveries have 
been permitted by cugtomers, and the consumption is now about 
equsl to supply. Prices remain firm at for all-mine iron, 62s. 6d. 
to 65s. and 67s. 6d.; hematites, 61s. to 62s. 6d.; part mines, 45s. to 
56s.; and cinder qualities, 40s. to 42s, 6d.; Derbyshires, 47s. 6d. to 
50s.; and Northamptons—Kettering brand—47s. 6d.. firm. The 
prices of crude, even more than the ou of finished iron, were 
stiffer to-day and yesterday because of the anticipation generally 
entertained that coal may be advanced in price in the ensuing 
few weeks to the extent of 1s. per ton in furnace sorts, which at 
present remain at 9s. 

The majority of the constructive engineers, the district through, 
are busily engaged, and in some cases can see two or three months 
ahead. A good proportion of the work is for bridges and colliery 


plant. 

India and South America both continue to require bridges of all 
descriptions. 

One firm have now no fewer than twelve bridges on hand. 

The Wolverhampton Chamber of © ce has determined to 
memorialise Government in favour of England being at once 
included in the International Patents and Trade Marks Conven- 
tion, in the ae mainly that manufacturers, in this country, of 


goods secured by a patent obtained in France, may be no longer 
epee Sane ure such goods in France if he desires to sell 
in that country. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—With both pig and finished iron makers are still 

fally pm asarule; the market continues in a very unsatis- 
factory condition. 
_ For delivery — to Manchester, quotations for Lancashire pig 
iron remain at 45s. for forge and 45s. 6d. for foundry, less 24 - 
cent., and at present makers decline to entertain orders at under 
these figures, For district brands delivered here 44s. 10d. to 
8 forge and foundry Lincoln- 
shire, remains the basis of quotations, but there are sellers open to 
book orders at less money. 

n finished iron there is uty of business doing for prompt 
delivery, and for quick specifications prices are fully maintained. 
For delivery into the Manchester district prices are steady at 
£6 2s. 6d. to £6 5s, for ordinary bars, £6 12s. 6d. up to £6 15s. for 
<4 and £8 5s, to £8 7s. 6d. per ton for good qualities of sheets. 

e reports as to the condition of the engineering trades con- 
tinue in the direction of ——s activity. The only branch of 
industry in this district in which there is any real pressure of work 
is locomotive building, and in this department some of the works 
are kept in double shifts to get out orders. 

The construction of baling —_— for the Eastern cotton-growing 
districts comes within one of the important branches of engineer- 
ing in this district, and as an illustration of the powerful c of 
machinery now being supplied, a brief description of a cotton press 
which is being wollen by Mr. Wm. Turner, of Salford, for a 
ee firm at Alexandria will, be of interest. This} press is, in 

act, probably the largest of its kind ever constru for cotton 
ing purposes. The total height to the top of crosshead isa little 
over 75ft., and in weight the machine exceeds 130 tons, separate 
portions of the machine weighing up to 18 tons. The press is 
constructed on the compound steam and hydraulic principle, with 
48in. steam and 16in. hydraulic cylinders, the ay | object of 
this system being, by the combination of steam and hydraulic 
power, to press the cotton rapidly. The first 10ft. of compression 
is given quickly by steam power only; the second, or finishing 
down stroke of the steam piston, brings into action the hydraulic 
ram pumping power, and the whole —— of pressing the bale 
is completed in one up-and-down stroke of the piston. The = 
sure is given in an upward direction, the cotton presses being filled 
in from the top of the press; and in order that the filling in of the 
boxes may keep time with the quick action of the machine, the 
presses are arranged with three boxes revolving round a central 
column, two of the boxes being filled by separate sets of men, 
whilst the third is under the press. By this arrangement an 
average of one bale of 5 cwt. ane poched and baled per minute, 
and I am informed that during a special trial of one of these 
machines as many as seventy-five Egyptian bales have been made 
up within the hour, 

Mr. Turner has also on hand a speciality in roller mills for 
millers, in which he has introduced an ingenious system of apply- 
ing the pressure upon the roll. This is usually Secuntgthieet | | 
independent screws or —, but in the Turner system it is 
brought to one centre, and only one operation is necessary to set 
the rolls absolutely true in all parts of the grinding surfaces. The 
necessity for skilled labour is in large measure dispensed with by 
the above arrangement, and where a large number of mills are in 
use its simplicity of action cannot fail to be of advantage. 

For the time of the year a wo steady business is being done in 
the coal trade of this district. e advance in prices at the com- 
mencement of the month has tended to keep back any actual pres- 
sure of orders, and this has induced a little giving way on the part 
of sellers in some cases. Generally, however, both the better 
qualities of round coal for house fire consumption and the com- 
moner sorts for steam and forge pu are going off pretty freely, 
the demand keeping the pits going five days a week, and prices are 
steady at 9s. 6d. to 10s. for best coals, 7s. 6d. to 8s. for d 


producing a heavy tonnage of pig iron, and the 
orders at present coming to hand are not sufficient to meet the out- 
put. It is probable that before long makers will restrict the out- 
put, as they are indisposed to accept orders at the present low 
values, which are far below the cost of production. They are 
therefore actually stocking iron in the face of the present dull 
market. A few of the works are barely employed, owing to the 
large and continuous drain upon the stocks by the steel makers. 
The prices quoted this week are 49s. 6d. for No. 1 Bessemer, 
at works; 48s. 6d., No. 2; and 47s. 6d., No. 3. The steel trade is 
very brisk in all departments, the — for rails and — 
qualities a tionally heavy, but there are no signs of con- 
tinuance of nyse through the winter months. Quotations are 
tog Age age tae to £5 per ton. Iron ore in great demand at 

m 9s. to 11s. per ton at works. Coal and coke is steady. 
Shipping has not improved in any departments, freights being not 
only scarce but low. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue Sheffield ironworkers have taken definite action in regard to 
wages. Ata very largely-attended meeting, on Monday last, they 
passed a resolution declaring that the present price of iron war- 
ranted an advance of 9d. per ton on puddling, and 74 per cent. on 
all other kinds of work. Mr. William Ellis, the re; mtative of 
the South Yorkshire district on the Staffordshire Mill and Forge 
Wages Board, counselled the men to make no. unreasonable 
demand, but to apply for such an increase as trade justified and 
argument allowed. The meeting further resolved that their wages 
be governed by marked bars as formerly, with a shilling above 

undage. This means a return to the old method of rising and 
fallin g by the price of iron, receiving 1s. for every £1, and 6d. for 
every 10s., with 1s. added. Thus, if iron were selling at £7 10s, 
per ton, the wages would be 8s. 6d.; viz., 7s. 6d. and 1s. added. 

The coalowners are also within measurable distance of a fresh 
_—— among the miners. At a meeting of the il of the 

orkshire Miners’ Association the most moderate members talked 
of 15 per cent., while others suggested advances up to 20 and 50 
per cent. Very elaborate measures were adopted for taking the 
opinion of the men on the subject. Pit-gate meetings are to be 
held throughout the district, and conferences are to be held at 
Rotherham and Manchester. Simultaneously with the action of 
the counncil there comes the news of a demand at Hoyland Silk- 
stone Colliery for a reduction of 10 cent. The men regard this 
as a counterblast to the movement for an increase in wages.“ The 
leading collieryin South Yorkshire has advices from its London 
and provincial agents this week reporting a lull in the demand, 
and any idea of further advanci ices has received a check. 

A survey is being made on of the Great Northern Rail- 
way with a view toaline of railway from Rossington through 
Wadworth, Edlington, Mexbro’, on to the Swinton and Knottingle: 
line near South Kirkley. This proposed line is intended to wor 
the extensive bed of ironstone and iron ore in the locality of 
Conisbro’. The bed is believed to reach from near the Holywell 
Brewery, Conisbro’, to Bramley, beyond which it has not been 
followed. The ore is stated to be superior to Frodingham, and to 
lie within a few inches of the surface in many places. It is ex- 
pected, if further investigations bear out the favourable reports 
already received, that the directors of the Manchester, Sheffield, 
and Lincolnshire Company will revive its project for a line from 
Shire Oaks to Warmsworth, which would cross the bed in another 
direction. The Rotherham and Bawtry Railway, which “ hangs 
fire,” would reach the ironstone at a third point. 

Messrs. Charles Cammell and Co. are sending to the Calcutta 
Exhibition a selection of their productions in railway buffers, bear- 
ing springs, conical and volute springs for buffers, bends of boiler 
plates, and fractures of tires and rails, a large propeller blade, steel 
shells, crank axle, &c. An item of unusual interest is a cast steel 
railway wheel. Fractures are also shown of Wilson’s compound 
steel-faced armour plates. The exhibit is of a high character, and 
is worthy of the reputation of the company. 

On the 19th inst. the Earl and Countess of Wharnecliffe, Colonel 
and Mrs. Arbuthnot, Lord Brooke, Lord Charles Beresford—the 
well-known naval officer—Mrs. Ronald, and Mr. Henry Manners 
visited the Atlas Works, and were shown the various processes, 
including the casting of a compound armour plate on the Ellis 
system, for the Brazi Government. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a attendance at the Cleveland iron market held 
at Middlesbrough on Tuesday last, a large number of the members 
of the Iron and Steel Institute being present. Business, however, 
was exceedingly quiet, prices being about the same as iast week. 
Merchants continue to accept 39s. ton for small parcels of 
No. 3 g.m.b. for prompt delivery. e stock of No. 3in makers’ 
hands is very low. Ordinary brands cannot be had for less than 
39s. 3d. per ton, and special brands are 3d. per ton more. Grey 
forge iron is offered at 37s. 6d., and No. 4 foundry iron at 38s. per 
ton for early delivery, slightly higher prices being asked for 
forward delivery. 

Warrants are offered at 38s. 9d. per ton, but the demand is very 


P’The stock of Cleveland iron in Messrs. Connal and Co.’s store at 
Middlesbrough decreased 1310 tons during the week ending Mon- 
day last, the quantity then held being 70,071 tons. 

The shipments of pig iron from the Tees continue at a brisk rate 
and promise to be heavier than for any month this year. The 
quantity exported up to Monday night was 53,586 tons, as against 
43.931 tons during the same number of days in August. 

Finished iron manufacturers are still busy on old contracts, but 
are booking very few fresh orders. The prices which have ruled 
for some weeks are maintained, and are as follows :—Ship 
plates, £6 5s. per ton ; shipbuilding angles, £5 12s. 6d.; and com- 
mon bars, £5 17s. 6d. to all cash 10th, less 24 per cent. free on 
trucks at makers’ works, 

Owing to the continuance of the engineers’ strike at Sunderland, 


and 6s. to 6s. 6d. for common round coals. Engine classes of fuel 
continue bad to sell; burgy is only in poor demand, and slack is 
more or less of a drug in the market, with heavy stocks accumu- 
a at some of the collieries. Burgy at the pit mouth averages 
4s. 6d. to 5s.; best slack, 4s.; good ordinary qualities, 3s. 6d.; and 
common sorts from 2s. 9d. per ton upwards. 

Barrow.—A fine new vessel, which for some time has been in the 
process of building at the extensive yards of Messrs. Williamson, 
at Workington, was launched on Monday. The ship has been 
built to the order of Messrs. Leyland and Co., of Liverpool, and is 
the third boat built at this yard for the same firm. The lines of 
the vessel are the same as those of her predecessors, and the shi: 
is considered to be a fine model and a thoroughly substanti 
vessel in all respects, and will add to the reputation of Messrs. 
Williamson as makers of steel ships. The 


of 3000 tons. The vessel is built t of 
sted by the West Oumberlend and 


large bers of shipyard — have been paid off, and 
notices have been issued at the marine engine works stating 
that workmen in the boileryards will be put on half time. It is 
stated that new hands have been engaged to fill the places of the 
men on strike, and that temporary buildings are being prepared for 
their accommodation. 

The mechanics in Leeds and the neighbourhood are asking for an 
advance of wages, and threaten to strike unless the masters grant 


their request. The minimum rate of is now 26s. per week, 
as fixed by the Am: ated Society of eers, and the men 
ask that all the mem of the society who are receiving less than 


28s. per week be advanced to that rate on or before October Ist. 
About 1000 men will be affected by this decision. It is said that 
some of the firms have eras he eee to pay the higher rate. 

The North-Eastern Marine Engineering Company has just had 
a very anvil block—weighing 36 tons—cast for its new 
works at Wallsend. It was made at the North-Eastern Foundry, 
South Shields, and is one of the heaviest castings ever made at any 


foundry. 
It is reported that Messrs. R. Craggs and Co, will be ready to 


start their new shipbuilding yard at South Stockton some time 
next month, and that other parties are also ac FH the 
commencement of a similar enterprise on the banks of the Tees. 

The erection of a lighthouse on the Saltscar at Redcar seems 
likely to become an accomplished fact. At all events the Elder 
Brethren of the Trinity House have given notice that they are 
about to send their engineer, Mr. Douglas, to make a survey of the 
site and pre an estimate of cost, 

The Middlesbrough meeting of the Iron and Steel Institute seems 
to be one of the most successful ever held, in point of numbers 
present, and interest in the proceedings. Over four hundred are 
said to have arrived, and are pervading the district in every dirce- 
tion. The absence of certain prominent members, through un- 
avoidable circumstances, has been greatly deplored. Among these 
may be mentioned Earl Granville, who is detained by public busi- 
ness, and Mr. I. L. Bell and Mr. 8. G. Thomas by ill-health. 

Mr. Waterhouse’s report upon tho average realised price of 
manufactured iron during July and August has been received by 
the joint secretaries to the Board of Arbitration, but the result 
has not yet been publicly made known. A meeting of the standing 
committee was to be held at Darlington on Thursday to consider 
how it would affect wages for the future. A reduction of at least 
5 per cent, is anticipated. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

ALTHOUGH there is a very extensive business doing in the Scotch 
pig iron trade, the profits are exceptionally small. Competition is 
also very keen, and the production is likely to be increased instead 
of diminished. In the warrant market a e business has been 
done since last report between members of the trade, outside 
orders being yet far from plentiful, although rather better than of 
late. Prices improved somewhat towards the close of last week, 
but were again down at the last and the beginning of the present 
week. For makers’ iron the demand is fair, but the quotations are 
not quite so firm. There is an increase of several hundred tons 
on the stock in Messrs. Connal and Co.’s Glasgow stores. The 
shipment of Scotch gen the past week amounted to 10,3)1 tons 
as compared with 10,902 in the corresponding week of last year. 

Business was done in the warrant market on Friday at from 
46s. 44d. to 46s, 5d. cash, and 46s, 7d. to 46s. 74d. one month. On 
Monday transactions were recorded at from 46s. 4d. to 4fs, 2d. 
cash, and 46s. 64d. to 46s. 44d. one month, The market was quiet 
on Tuesday at 46s. 14d. to 46s. 2d. cash, and 46s. 4d. to 46s. 
one month. On Wednesday business was done at 46s. 1d cash, 
and 46s. 3d. to 46s. 34d. one month, To-day—Thursday—there 
were transactions down to 46s. O}d. cash, and 46s. 24d. one month. 

The values of makers’ iron are slightly lower, as follows :~- Gart- 
sherrie f.o.b. at Crees per ton, No, 1, 55s. 6d.; No. 3, 52s.; 

and 52s.; 58s, 6d. and 52s.; Sum- 

merlee, 56s. 6d. and 50s. 6d.; Chapelhall, 55s. 6d. and 52s.; 

Carnbroe, 54s. 6d. and 48s. 3d.; Clyde, 

49s, 9d. and 47s. 9d.; Monkland, 47s.°6d. and 45s. 6d, ; Quarter, 

at Broomielaw, 47s, 9d. and 45s. 6d. ; Shotts, 

at Leith, 58s. and 6d.; Carron, at Grangemouth, 48a, 6d. 

(specially selected, 54s. 6d.) and 47s.; Kinneil, at Bo’ness, 48s. 

and 47s.; Glengarnock, at Ardrossan, 54s. 6d. and 47s. 3d.; 
Eglinton, 48s. and 45s.; Dalmellington, 48s. 6d. and 47s. 6d. 

The malleable iron trade is very brisk, a large business being 
done and orders coming in more satisfactorily than in some recent 
weeks. The steel works are also very busy, and important exten- 
sions of premises are being made to cope with the growing demand 
for goods constructed of this material. Ground has been secured 
for new steel works at Motherwell, the promoters being Glasgow 
gentlemen ; and it is also reported that another new steel works is 
about to be erected in the north quarter of Glasgow by young 
gentlemen whose relatives have been long and hono ly con- 
nected with the Scotch iron trade. Some very good shipbuilding 
contracte have recently been placed, and these will help to prolong 
the activity that characterises the steel trade. 

The engineering trades are at present also well employed, vagy | 
the more successful being those engaged in the manufacture 0: 
sugar-making hinery. The lete plant of an extensive 
sugar refining work, to be erected in Cuba, has just been ory" at 
Glasgow. It was constructed by Messrs, J. Copeland and Co., of 
Pulteney-street Engine Works, in that city, and weighed upwards 
of 3000 tons. 

In the coal trade there is much animation all over the country. 
The agitation amongst the miners for increased wages 
but as yet with no real success. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE latest information current with reference to the Barry Dock 
and Railway Bill is that the promoters are steadily engaged in pre- 
paring for the second attempt. They accept all that the Taff Vale 
and Bute Docks gives in the matter of expediting and lessening 
cost as only temporary relief, and are determined to do their best 
to afford the district a rival dock and railway. In the meantime, 
before action can be taken in a prominent manner, the alleviating 
movements are being steadily carried on. The Taff Vale Railwa; 
at the Cathays-yard will soon be in a position to water, coal, an 
turn all } tives there instead of at the terminus. New shunts 
are | ao yey and marked benefit is derived from coal being 
delive: t to the east side of the docks, The Bute Docks 
agents. are equally active, and there is scarcely a week but some 
beneficial change is brought about. 

This week there have been some experiments shown by Mr. J. V. 
Thomas in loading bunker coal and cargo at the same time. This 
was successfully done in the presence of a large number of coal- 
owners and others, 

The graving dock, late Hill’s, was opened on Wednesday. 

I regret to note the continuance of depression in the iron and 
steel trades. Even the low market quotations now ruling fail to 
prompt anything like active business, and the best placed may be 
said to have only a hand-to-mouth trade. Prices shaper : 
£4 15s.; bars, £5 2s, 6d.; and pigs as low as 45s, 

Little work remains to be done to complete the railway link 
between the Rhondda coalfield and Newport. This new line will 
‘‘tap” several rich coal valleys. One in particular I may note, 
Craig-an-Allt. This contains all the best seams, but is a deep pit, 
and would require a capital of £100,000 to develope. 

A still richer coalfield I hear, that of the Navigation, the most 
central part of the South Wales coal basin, has been secured by 
Mr. Davies, of the Ocean Collieries, I recollect several years ago 
bringing this very coalfield under public notice in these columns as 
one of the most desirable of the unlet properties. is is one of 
the ae and also one of the last in the immediate neighbour- 
hood of the Taff Vale. One of the remaining coalfields, sunk 
Mx. Williams, of Penygraig, still awaits that development whi 
an en ic company and e capital can effect. 

Tin-plate is ily improving, and inspection is being made of 
in restarts. Prices are keeping 
up very we 

The coal trade maintains its vigour. 

A mass meeting of colliers from Dowlais, ee and the 
Taff Valley is to be held next month, but I should not imagine 
that there is any grievance to discuss. Their rate of wages is now 
good, and many men are able to earn £2 per week easily. 


Nava. ENGINEER APPOINTMENTS.—James Hook, chief engineer, 
to the Asia, for service in the Shah, vice Herrmann; and 
Shoolbred, chief engineer, to the Enchantress, vice Nott. 
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THE PATENT JOURNAL, | 
Condensed from the Journal of the Commissioners of 


has come to ow novice that 
Patent-ofice Sales Department, Patent 


giving the number of the page of Toe Encivern % 


C. A, Allison.—(National 
em: lachine Company, 
C. A. Allison.—(C, F. Waldo, Rew 
ork, 
4889, Furnaces for Consumine Smoxg, C. Edmeston, 
Manchester. 


4840, the and Borroms of Suirs 
D. Hunter, N.B. 
4341. Lamps, J, Hinks, Birmingham. 
4342, Domestic Heatina Apparatus, B. J. B. Mills.— 
M. Veaux-Ducruix, Beavjeu, France 
. VENT-sPILES for Casxs, R. C. Ekw Carlisle. 
4344, Foop for Catvgs, T. and T. G. Bowick, 
tonstone, and T. Rowan tminster. 
4346. SELF-LEVELLING Merrill, U.S. 
4347. Opgratine SaFety T. A. B, Putnam, 
New York, U.S. 
ComBineD and Wrapper, E. Merrick, 


4849. Gas Generators, L. A, Groth.—(W. 
Budweis, Austria.) 
4850. NumBerine, &c., Tickets, J. M. Black, London, 
4851. J. Thompson, don, 
4852. INDIA-RUBBER TirEs, R. Kearsley, Manchester. 
Corton, &ec., W. Dobson, Douglas, Isle 
an. 
4354. SMOKING &e., J. E. 
pl Halifax. Burkard and P. Galmark, 


4855. | Enarnes, W. ton and 
E. Knowles, Gomersal, & T. H. K icheaton. 
4356. Manuracture of Gius, W. R, Lake.—(C. V. 


Flodgvist, Mélndal, Sweden.) 
12th September, 1888. 
4357. Steam Enoines, M. J. Brewer, Cardiff. 
4858. Brana, &c., Tars, R. H. Perks and J. Morley, 


4859. SpRIne Burrers, E. Jackson, Birmingham. 

4360. Operatine the Harness Frames of Tooen, H. J. 
Haddan.—(L. Mercier, Louviers, France. 

4361. Preventine the Corrosion of Suirs’ Borroms, J. 

B. Hannay, Glasgow. 

4862. Rorary Exainzs, G. Gore, Balsall Heath, and W. 
Pearson, Stourbridge. 

4863. Vecvert, J. Hallworth, Mani 


for Weavine, R. Bond, 


4365. ELECTRIC Merers, P. Jolin and J. Parso 
Bristol, and M. F. Purcell, TT 


bag 8 PRESERVING Grasses, W. Cowley and J. Makin, 


4367. Gas Burner, T. Whitefield. 
4368. Caszs for Curtery, T. ana J, Brooke, Sheffield. 
4369. DecoRATION by ENAMEL upon ARTICLES, 


. Reeves, 
4370. Spinnino, &c , Corron, J. Dodd, Oldham. 
‘OFACTURE of CELLULOsE, E. A. Brydges. 
itscherlich, Germany.) 


Continvous Fersr of GRaNuULAR 
Marexiat, C. H. Gill, 


4378. the Loap of Rau.way Trucks, J. 


Imray.—(J. F. R. Siebdelist and C. Berlin.) 
4374. ‘Wuear, J. Ritchie, 
Raising, Burrs, A. Grotheand . J. Appleby, 


don. 
18th September, 1888, 


4376. Bicyoxes, &c., F. Beaucham 
ering, Hi 
4378. Exvastic Spaine Boots, E. Jennings and J. 
Butcher, Leicester. 
J. Imray.—(H. Rémaury and 


Wins, H. P. 
. J. Haddan.—(A, .Decher, 


uria. 
4834, Looxs, &c., E. J. Smith, London. 
4385. VELOCIPEDES, A. Barham, An 
4886. Burrows, H. J. Hadden. ‘ammerer, Pforz- 
ant German 


7. MANUFACTURE of H. J. Haddan.—(C. 


Coster, Bruselles, 
4388, Burrons, Lulham, Eastbourne. 


4889. MANUFACTURING W. R. Lake,— 
(J. Lutted, Buffalo, U. 8.) 

4390. Looms, E. Edwards. —(H. Gallant, Paris.) 

Parranino A. G. Brookes.—(0. B. 


4302. or Tower Bouts, W. Davison, London. 
4393. TeLEPHONIC Apparatus, T. H. Meatchem, Water- 


14th September, 1888, 


4304, Srzam Encines, R. en and I. Livsey, 
Ashton-under-Lyne. 

4305. Preventina the Rapiation of Heat, W. E. 
Williamson and E. V. New, London. 

4306. Stzam Boiters, D. Francis, Rhymney. 

4897. ComBtneD Broocu and Frower Hower, H. J. 
Davis, London. 

4808. J. Phillips, London. 

4899. PewracrarH Encravina Macuines, J. 


GW. Gates, 
Corrzg, E. de Pass.—(V. A. 

&c., Fasrics, D, Haworth and W. 


easicurs 
'REATMENT Redfern. 
F. Slama and F. Feliz, Austria.) So: 
4409. Facizitatina the Orrnina, &c, ENVELOPES, 
0.8.) 


» of 
W. R. Lake.—(J. R. Bissex, Philadelphia, 
—(J.. Morga: 
R. Lake.—(C. BF. 


4411. 

4412, for Boorse, d&c,, A. J. 

‘aPouR Batu, A 

4414. Cavsine STRIKING EPEAT, A. J, 


. Blot, Bowrmont, Franc: 
4415. Carpomic AciD Gas, a. 
HARGING SECO; Ba 4 
TTERIES, 
15th September, 1888. 
. . Tickets to 
Travetiers, &c., J. 


Jones 


| 2482. Carpina Exornzs, G. and 


HE ENGINEER 


4418. Parqusr Froors, F. F. Brown, Chester. 
4419, DyNaMO-ELECTRIO W. M.. Mordey, 


Putney. 
4420, Work for Crocxs, A. G. Hovde, Héne- 


fos, Norway. 

44 'APER, ‘on, ge. 

4428, CLosiNG, &&, oon Doors, F, Pontifex, W. 
J. Rosser, and F. B. Pontifex, London. 

4424. Gas Mrrers, H. Green, Pres' 

Coat from Waaons, G. Taylor, 


4426. Provens, E. Edwards.—(J. and M. Gréze, Paris.) 
4427, Ianrtixc by Exscraicity, T. P. 


4428. COLOURING Marrers, A. P. Price.—(H. Caro, 
Mannheim, Germany.) 
4429, LoapING Vitae with Coat, G. Taylor, Penarth. 
17th September, 1888. 
R. Brooke and T. H. White, Man- 


4431, Propucina Ick-FLOWER-LIKE Figures on GLass, 
C. Pieper. Prussia. 


4487. Sats for Vessets, I. A. Storer, Newport. 

4438. Water CrrcULATING BoILERs, Heal, Southsea. 
4439. Rotter Miss, J. A. A. Buchholz, Twickenham. 
4440. ExxcrricaL SionaLLInG Apparatus, G. Porter, 


London. 
4441, Mats Martina, W. antwich, 
4442. Rotter MILs, F. 0. G Mechwart, 


1448. Catoriric W. Siemens, 


4444. Preparina Antisepric Surcicat Dressinas, G. 
W. von Nawrocki.—(P. Hartmann, Wurtemberg. 


Inventions Protected for Six Months 
Deposit of Complete Specifications. 
4837. MANUFACTURE of SuLPHUROUS Aocrp, A. Alli- 
son, London.—A communi- 
cation from the Notional Chemical Machine and 
Company, Newark, U.S.—11th Sep- 


m frm Waldo, 


4846. SELF-LEVELLING Bertus, B. 
U. September, Bryd 
ANUFACTURING CELLULOSE, 

Upton —A communication from A. 

488 ARR YING. 
ton, London, on from Jobn- 
son, New York, 18th 1883, 


Patents on which the Stamp Duty of £50 
has been pai 

8685. Gas H. and J. 
Malam, Southport.—10th 

T.C wick, T. Bugden, and 


jhaw, Oldham. —13th 
8739. Steam Boirers, W. R. Lake, Tendon, 
tember, 1880. 


—-. Nozixos for STAIR Treaps, F. W. Hembry, Lon 
don.—18th September, 

8906. Gass out of TANK W. Horn 

and Sunderland—27th September, 1) 

JoInts Pirgs, J. Page, Glasgow. —17th Septem- 

Coatine Tin with W. R. Lake, London.— 

8761. Heavy Gowns, J. B. Howell, Sheffield.—16th Sep- 
tember, . 

Execrric Lamps, E. G. Brewer, London.—l6th 

er, 

3784, Duectric Tyre PRINTING TELEGRAPH APPARATUS, 
G. ite, Bremen.—18th September, 1880. 

3792. Hay rma Corn Barns, J. Coleman and I. Henson, 
Derby.—18th September, 1880. 

3808, Opgratino, &c., Raitway Switcues, W. R. Lake, 


London.—18th ‘Sentember, 1 
8880. Conpuctors for ELxcriciry, P. Jensen, London. 


th September, 1880. 

2064, &c., Macutnes, P. Jensen, London,— 
er, 

&e., Woop, L, Vallet, Liverpool.—15th 

3757. Rartway Burrens, I. A. Timmis, London.—16th 


8766. GOVERNING the of Enormes, J. G. Jones, 
London.—16th September, 1880. 


8561. HypRaviic Apparatus, J. Hastie, |. 


Greenock.—11th September, 1876. 

3569. Rouuers for Printina Carico, H. Wilde, 
Manchester.—12th September, 1876. 

8580. Winpinc Hosiery H. @. Warburton, 


Leicester.—12th September, 1 
3562. Stoprinc the Motion of Sur's Castes, A. J. 
erman, London.—11th 


September, 1 


8594. E. Carré, Paris, and 
Jullien, Beh September, 1876. 
8647, METALLIC ay or Casxs, J. Simpson, Liver- 


pool.—18th September, 
DECANTERS, Vernon, Newton Stewart.— 
14th September, "1876. 


8714. Street, C. W. Siemens, London.—22nd 
3648. Winpows for H. Brittain, Birming- 


ham.—18th 
8702, Szwina CHINES, A.V. Newton, London.—2lst 
September, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for fling opposition, 5th October, 1888.) 
2362, Ecevatina and Discuarcine Gram, G. J. 


Hone, London.—9th May, 1883, 
J. E. Price, near Wrexham.—9th May, 


876. Macuins and Boar's 
Capstan, J. D. Jack, Elgin.—l0th May, 1883. 

2878. the Recerpr of J, M. Black, 
London.—10th May, 1883. 

2398. Casting Wueris, &c., de Pass, London.—A 

2399. SrorE-Room, O, Reynolds, Rockland St. 

llth May, 

2405. Steam Borters, H. Lane, London.—llth 


Lake 
2414, Lamps, J. Matthews, London.—12th May, 1 
&c., J. Ridge, Sheffield.—12th May, 
Expvostve Compounp, R. Punshon 
and R. R. Vizer, London.—12th May, 1888. 
Ashworth, Man- 


2447. APPARATOY, J. Moore, San 
boots, BE, ‘Themes, London, 
May, ‘808. 


| 3864. ac., G. Edwards, H 


2526, Apparatus usep in Rock, H. N. Pen- 
rice, near Norwich, —2lst 

2568. Orznina, Doors by ELEcraiciry, G. F. Redfern, 
London.—Com. from A. Gautier.—22nd Moy, 1883. 

2595. Enoines, D, and A. Greig, and R. H. 


Shaw, Leeds. 
Teratixa Gas, &e., H. Symons, Totnes.—4th 


‘une, 1 
£824, ae for Cooxine Ecas, J. Darling, Glas- 
Sewacs Waters, J. Bock, Silesia, 
Germany.— 30th June, 1833. 
$268. ReseRvorn Pennouper, L. B. Bertram, London. 
Reorsrerine Apparatus f Tus, 
(OUNTING ARATUS for 
J. communication from 


and W. Low, Durham. 
$387. Baxine by London.—A 


communication from er.— 9th 1883, 
3557. CLosiNe and ©. A, Far- 


munication from M. 
$856, Propvcina Sopa Grystazs, C. D. Abel, 

—A communication from La Société Anonyme de des 

Produits Chimiques de Sud-Ouest.—8th August, 1883. 
Hanwood. — 9th 


August, 1 

$867. BaRRina W. Hargreaves and W. Inglis, 

Bolton.—9th August, 1883, 

$873. SePaRaTinc Merats, &c., H. R. Cassel, London. 
—9th August, 1 

8875. MANUFACTURING Sewinc Neepizs, R. Brandon, 
Paris. —Com. from H. 8. Ward.—9th py ok 

8897. REGULATING the Srezp of 2 N. 
Bolton-le-Moors.—l1th August, 1 

8915. Incanpgscent G. F. Redfern, 

mdon.—A communication from A. Bernstein.— 

18th August, 1883. 


(Last day for fling opposition, 9th October, 1888.) 
Raas, J. Illingworth, Batley.—12th 
2422. Samptes of Wine, &c., A. J. Boult, 
London.—Com. from P. Contant.—12th’ ‘May, 1883, 
2487. DivFERENTIAL GEARING, F, Wynne, London.— 
15th May, 1883, 

2450. Fisrovus Mareriats, W. Tatham, Roch- 
dale.—16th May, 1883. 

2452. Avromatic CoupLina, G. F. Belling, Little Ilford. 
—16th May, 1883. 

2454. Sprina Marrresszs, G. A. Biliington, Wallasey. 
—16th May, 1883. 

2458, Merantic Packine of Pistons, A. Spagl, Munich. 
a: 

2467. Gyan APPARATUS, C. Pieper, Berlin.—A com: 
munication from J, E. Parmen’ er.—17th May, 1888. 

2472. ExTincuisHine Fires, G. W. von Nawrocki, 

Berlin.—A com. from C. J. Ménch.—17th May, 1888. 

2481, Lane. F. Greening, Southall. 

2487. Ow om, L. A. Walters, London, and J. Brad- 
bury, Braintree.—18th May, 1883. 

2506. SEPARATING IRoN from SOLUTIONS, 
Nawrocki, Berlin.—A communication 
Co,—19th May, 1833. 


Screw Stocks Dries, W. J. McCormack, 
Paignton.—29th May, 1883. 
Cocks or Taps, Ohren, Rio de Janeiro,—31st 


1883, 
&c., Games, T. H. Ward, Tipton. 


‘une, 

$180. Ruvos TRAVELLERS of SPINNING MACHINES, 
J. Wetter, London, —A communication from H. 
Dodt, —-28rd June, 1883. 

$254. Horse Naixs, J. A. Huggett and J. Swalwell, 
London.—30th June, 

8349. T. G. and J. Dawson, Otley.— 

8635. Weicuts and Forcszs, T. H. Ward, 
Ti —24th July, 1 

8816. Potzs for Lawn TENNIS Nets, 8. C. Davidson, 
Belfast.—4th August, 1883. 


8907. Timepicces, ©. Fileischhauer, Berlin. —11th 
August, 1883, 
Kitns, W. Kemp, Miller's Dale.—13th August, 


3930. ARTIFICIAL Ivony, H. H. Lake, London.—A com- 
munication from J. B. Edson.—14th 4 1883. 

3939, Couptines, L. Anderson, Lamar, U.8S.—l4th 
August, 1883. 

3072. TREATING VOLATILE Frvrps, &c., 8. M. Eiseman, 
London.—16t% August, 

8996, Motors for Lirtixa, &c., F. W. Scott, London.— 
17th August, 1888, 

4000. H. H. Lake, London. 

from T. nT. Walker and J. F. Carter. 


ol7, and J. Hopkinson, Hudders 
4 P VALVES, and J. 
field.—18th ‘August, 1883, 


Patents Sealed. 
List of Letters Patent which vag A the Great on the 
ony 14th September, 1888.) 
Macurnery, E, Cory, Barnes.— 


= FIRE-ESCAPE, 8. Bott, Birmingham.—15th March, 


1382, Invectine InscticipE Liqurp into &c., EB. 
wards, London.—15th March, 1883. 
1895. TILTING, &c., CoaL Wacons, G. Taylor, 
Penarth.—16th March, 1883. 
1896, VaLvetess RoTary Pomp, &c., W. Dawes, 
Leeds.—16th March, 1883, 
1897. LoaDina with Coat, G. Taylor, Penarth. 


—16th March, 1 

1898. STRAIGHTENING Gand Benpixo Meratuic Piates, 

Scriven, Leeds, and J. Tweedy, Walker-on-Tyne.— 
16th March, 1883. 

1899. AUTOMATIC O. Bussler, London, 


ch, 1888, 
1404. Corrine C. P. Carpenter, London.— 
16th March, 1888. 


1408, Fires, G. and J. E. Tolson, 
Dewsbury.—16th 1888, 

1412, Latue Cnvucks, W. R. Lake, London.—l6th 
Mareh, 1883. 

1416. CLocks for F. W. Little, London. 
—17th March, 1888. 

1435, Macuines, L. A. Groth, London.—19th 
March, 1883. 


1486, &c., Frsrous Matzriat, L. A. Groth, 
London.—19th March, 
J. H. Johnson, London.—19th March, 
um, and Parasoxs, R. H, Brandon, Paris, 
1508. Piates, A. Sauvée, London.—22nd 
larch, 1888. 


1 
1532, Automatic Fiusaina Apparatus, A. C. Boothby, 
Kirkealdy.—24th M. 


March, 
1611, Tissvzs, H. J, Haddan, London, 


arch, 
1618. A, M. Clark, London.—30th 
March, 1883. 
1645. 


1673. Manuracrorg, &c., of 
Garroway, Glasgow.—3rd April, 1883. 
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Propucine Steet Baxps, J. Sheldon, Stock- 
—8rd April, 1883. 
1729. DYING PuysicaL Derscts of the Mourn and 
R. H. Brandon, Paris.—6th April, 1883. 
1738, Rorary Knorrers, H, J. Haddan, London.—6th 


April, 1883, 
1790, ig H. J. Haddan, London.—doth 


A 
181k Apparatus, &c., J. Philp and W. For- 
rester, Liverpool.—l0th April, 1883. 
1879, ELRorric SiaNatina, &c., J. H. Johnson, Lon- 
don.—13th 4 1883. 


1892. Warmns F. Bennett, London.—13th 


April, 1883. 
1918, .Hagmonisina Metopiss, &c., B. 8. Maitland, 
London.—16th April, 1883. 
1995. Oprarninc from its Onz, H. A, Gade- 
den, London.—19th April. 1888. 
ay gr Divipgrs, C. Pieper, London, — 26th 
and Wapns, R. Morris, Blackheath. 
2291. Reversixe the Motion of Enarves, E. Boutard, 
EATING or CooLine Liqu &c., J. Price, jun. 
Liverpool,—7th May, 1888. 
2368, Facizitatine the Measurement of EMBROIDERY, 
&c., H. H. Lake, London.—9th May, 1883. 
2880, Sroneg, 8. Mason, Leivester.—10¢4 May, 


2651. Layixc Conpuctina Wires in the 
po H. J. Allison, London.—29th Me 
Suart-tves, 8. B. Davies, 


lay, 1883, 
= &c., P. Jensen, London.—4th June, 


2780. AuToMATIC H, J. Allison, 
London,—5: 


Looms for M. Sowden, Bradford.—8¢th 


1883. 
9058. A Antiseptic Fiuips, &c., B. Nickels, London.—. 
1888. 


8079. W. Crossley, Manchester. 
—21st June, 1883, 


Presses, J. Watson, London.—2lst June, 
8115. DyNAMO-ELECTRIC G. Forbes, London. 
22nd Ji 1883. 


‘une, 

8127. Preparing a Compounp from Ma- 
TERIALS, E. C. T. Blake, London —23rd June, 1883. 

Hosss, &c., J. C. Hudson, London.— 


June, 1 
MarriNo, &¢., W. R. Lake, London.—26th June, 
Borine Rock, W. L. Wise, London.—26th June, 


8175, Steam W. P. Thompson, Liverpool.— 
26th June, 1883. 

8300. Manuracrurine Sprinos, W. R. Lake, London. 
—8rd July, 1883. 


8361. Cooiina the Linine Tupes for ARTILLERY, 8. Pitt, 
Sutton.—6th 1883 


3598, Corsgts, H. Lake, London.—2l1st July, 1883. 


(List of Letters Seal on the 
ta September, 1888.) 
1818. ConpEnsina a &c,, J. Wilkinson, Yeadon.— 
18th March, 1888. 


1444. SecrionaL Warrine, H. Yates, Manchester. 
19th March, 1883. 


1445, Pickine Morton ae Looms, H. Yates, Man- 
chester.—19th March, 1883. 


1458. Topacco Pipes, C. Jackson, Nottingham.—20th 
Moron, ere 
YDRAULIO 
—-20th March, 1883. 
1467. for Vessrts, A. E. Maudslay, Little- 
bourne.—20th March, 
1469. Treatina Orval, M. Zingler, London, — 20th 
Russell and F. Curtis, Newburyport, 
UM and F, ow! 
March, 1888. 
“&e., by Exeorricrry, P. R. 


1472. Propetiine Cars 
en, London.— 20th March, 1883, 
1476, Stoprine Gear for MACHINERY, W. H. Beck, 
London.—2lst March, 1883. 
1481. GenERATING Execrricrry, J. A. Kendall, Middles- 
March, 1883, 
"oF UT-LOCKING Device, W. J. Brewer, London.— 
lst Me 


March, 1 
1486. “Lap” rorMine Macutwgs, J. Walker and T. G. 
Beaumont, Dews' Mills, —21st 1883. 
- Bouma ANGULAR Wirz, J. W. and J. Hirst and 


Grafton, Birmin 
PAVEMENTS, 
1522. Treatina Sewace, &., J. H. Kidd, Wrexham, 
and T. J. ard, London.—22nd March, 1888. 
1538, ELzorricaL Conpuctors and CaBLEs, H. H. Lake, 
London.—24th March, 1883. 
= Parer T. and J. Bibby 


erden, Burnley, and J. and W. Baron, 
Mareh, 1 
1552. AERIAL NAVIGATION, B. W. Maughan and 8. D. 
dy, don.—27th March, 1883. 


ness —27th M 883. 
wen Traps, J. Gillies, Glasgow.—29th March, 


H. H. Cunynghame, London.—2nd ‘ 
Parser, M. Bauer, April, 


1748. PuosrHatic Scoria, G. Pitt, 
Sutton.—6th April, 1883. 

1786, Wuexts, J. McLaren, Leeds.—9th April, 


1822, Hosz Pirss, J. C. Merryweather, Greenwich. 

10th April, 1883. 
1968. Storrinc Houses J. B. Wilkie, North 

Shields.—18th April, 1: 

2109. Compre Siik, &., ‘Thompson and T. Barker, 
Manchester.—26th April, 

2298, Inxstanps, H. Lake, —5th May, 18838, 

2883. Knitrinc MACHINERY, 8, Lowe and J. W. Lamb, 
Nottivgham.—10th May, 1888, 

2978. Creatinu a Vacuum in the Buss of Incanpzs- 
La London.—15th June, 1883. 

8224. PIANOFORTE Actions, J. J. Robinson, on.— 


29th June, 1883. 
8802, TeLePHonic Apraratus, W. R. Lake, London.— 
July, 1883. 
8419. Carpets, &c., T. Tempest-Rad- 
\dderminster.—11th July, 
3519, Mitts and A. W. L. Reddie, 
London.—17th July, 1883. 
$559. Lastino Boots and Snozs, W. R. Lake, London. 
—19th July, 1888, 
of Specifications published a the 
inet ending September 15th, 
8888", 6d.; 142, 6d.; 209, 6d.; 210, 
, 44.5 270, 271, 2d.; 272, 
975, 24. 276, 6d.; 279, 24.5 


Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and Wood, Bristol. 
Anding the nwmbers of the 
Applications for Letters Patent. 3870. Apparatus for CoaL, dc., W. Hall 
*,* When Ecco have been ‘‘ communicated.” the 
name and address of the communicating party are 
printed in italics. 
11th September, 1888. 4 
4336. Propucina InFLamMMABLE Gas, E. Duchamps, 
West Dulwich. 
4433, Looms, D. Whittaker, Blackburn. 
4434, Hypromerers, &c., T. Derham, Bolton, 
4435, TaBLe CuTLERy, J. Ball, Sheffield. 
4436. Lastine Boots, &c., C. F, Gardner.—(@. McKay, > 
Boston, U.8&. / 
> 
/ 
er, 4 
8984. Serrina, &c., Typx, W. Morgan-Brown, London. 
¥>. CUTTING MACHINE SCREWS, W. ompson, 
Liverpool.—2lst March, 1888. 
hes 
. Gas Stoves, C. H. Robinson Ww. i 
4881. Evecrric Lamps, q 
4882. CaRRYING, &c., ugust, 
Johnson, New York, 4009. Wriauine and Mrasurine Parcets, W. Tozer, 
1883. 
—16th March, 1883, 

1403, TeLePHonic Apparatus, W. Moseley, London.— 

1585. APPARATUS, | 

pool,—29th March, 1888. 295, 6d.; 296, 4d.; 298, 2d.; 299, 2d.; 300, 2d ; 203, 2d.; 

1589, Susetrruts for Inpiao, W. H. Spence, London.— | 304, 2d.; 305, 2d.; 308, 4d.; 209, 2d.; 810, 6d.; 313, 2d.; g 
$14, 2d.; 315, 4d.; 316, 2d.; 317, 2d.; $18, 4d.; 319, 2d; | 
$20, 6d,; 322, 6d.; 824, 18. 6d. ; 826, 6d,; 328, 2d.; 329, 6d.; 

ay, $80, 6d.; 881, 6d.; 882, 6d.; 338, 6d.; 335, 6d.; 836, 2d.; 
2438. of Prexs, D. Edwards and J, $87, 4d.; 888, 6d.; 889, Ad.; 842, 6d.; 348, 2d.; $44, 10d.; 
945, 2d.; 346, 4d.; 347, 4d.; $48, 2d.; 361, 6d.; 352, 10d.; 
$54, 2d,; 355, 2d.; 356, 2d.; 357, 6d.; 359, 6d,; 360, 8d.; { 
London.—2nd 4 1888. 862, 6d.; 863, 4d.; 365, 6d.; 366, 6d.; 867, 2d.; 870, 6d.; 
cp, W. | 371, 6d.; 878, 4d.; 874, 2d.; 376, 4d.; 378, 8d, 279, 6d.5 
881, 2d.; 882, 6d.; 983, 2d.; 385, 2d.; 886, 6d.; 387, éd.; < 
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888, 24. ; $80, 2d.; 301, 2d.; 392, 1s. 10d.; 894, 24.; 395, 8d. ; Gaurpine axp Treatine Corn, 
896, 6d.; 807, 2d.; 398, 24; 899, 4d.; 401, 402, 8d.; W. L. Wise, London.—l5th January, 1883.—(4 com- 
404, 8d.; 405, 6d.; 406, 2d.; 407, 6d.; 408, 6d.; 409, 6d.; from A. and B. Mariotte » 
410, 4d.; 411, 2d.; 412, 2d.; 418, 6d,; 414, 6d.; 417, 2d.; 
419, 10d.; 421, 6d.; 428, 4d.; 429, 6d.; 430, 6d.; 481, 2d.; toa ble machine, con- 
482, 6d.; 484, 6d.; 485, 6d.; 486, 2d.; 487, 4d.; 438, 4d.; | sisting of a pair of discs of hard 
445, 6d.; 448, 6d.; 456, 6d.; 459, 10d.; 461, 6d.; 463, 6d; 3 one above the other, a 
490, 6d.; 491, 6d.; 498, 64; 510, 6d.; 524, 10d; 540, sieve to conduct the product from the grinding 
8d.; 565, 8d.; 578, 64.5; 597, 6d., 2556, 8d.; 2561, 1s.; a ving sifter that may be con- 
2606, 6d. nected to a or er. The three parts are 
detachable to transport. The working face 
*,9 will be forwarded by post from the | of each disc is divided into equal sectors, separated 
on receipt of the amount of price and each sector is formed with a 


Prepared by ourselves for Tux Enornezr at the 
Office of Her 8 Commissioners of Patents. 
142. Macuives, W. Walker, Dunstable.—l0th 

January, 1888. 6d. 
relates to a single chain stitch 
producing long and short sti! and 
m™m for weing the feed 
motion, the threading of the needle unt i 
of the and an the 


184. Dynamo on Macuinegs, &c., 
Al. H. Lake, London.—11th January, 1883.—(4A com- 
munication from C. L. R. B. Menges, The Hi ) 1s 

This invention relates to the of 
constructing the armatures, of which many examples 


208. Construction Workine oF Stream Gene- 
H. Lane, London.—l3th January, 1883. 


anes of the diee, 
= is more efficiently ground. shaking sieve 

portions w finer potions 
pass to the sieve having meshes different 


rH 


m Pusuic Venicies, &., M. Bed 
burn.—15th January, 1883.—(Not proceeded 


2d. 
This relates to im ts on patent Ni 


QP 


, in 
actuating rollers by a plunger formed with a rack ; 
tn petal abated ball 


G. W. von ‘in.—15th January, 1883.— 
(A communication from W. G. Otto, Germany.) 
in stirring the during castio; 


consists 
with a block of marble, dense chalk, or 
capable of giving off carbonic acid, which drives out 
any gases present. 
Preszrvine 0. von Roden, Ham- 


burg. —15th 
This relates to the tion 
= of fermen’ and preventing the 
ormation of new germs ith 
carbonic acid, w is forced into the vessels contain- 
ing the milk. 
228. Kerrizs, R. F. Farquharson, London.—lith 
Jan , 1888.—(Not proceeded with.) 2d. 
The g in the of the kettle is made outside 
the handle, so thatiit be much easier to remove the 


lid fitting the opening. 

229. Repgsatinc MecuanisM AND CaRTRIDGE Maca- 
ZINES FOR BREECH-LOaDING Fire- G. B. 
Vaughan, London.—15th Jan , 1888 —(A commu- 
nication from J. Werndl, A 

This relates to improvements on No, 3878, 

A.D. 1878, and No. 1982, a.p. 1882, an 

cartridge case to be filled 

e connecting arrangemen — 

the removable repeating mechanism, and connect- 

arrangement of the latter with the 
ly, in the arrangement of m means 
of which the repeat fire can be discontinued, and 
gun used as an gun even when the maga- 


part) ed » Ppumicestone, or 
other suitable material, with which the Seed-weher is 
brought in contact on its way to the boiler. 


ith a ton 
sides of the au. 
217. Work1nc AND-REGULATING SECONDARY BATTERIES, 
&c., J. 8. Bellon, London.—18th January, 1883. 8d. 
The gas generated in the cells causes a column of 
Co circuit of a et and cut 
the cell of circuit when suficlently charged. Two 
magnets are so arranged as to automatically switch 
more cells into the circuit when its electro-motive 
force falls; the same apparatus is applicable for re- 
a —— ae reversal of current is pre- 
ven y pa e charging current an 
magnet, which cecillates 


switch board, and may be p ited to to 
detect whether it is short circuited. In circuits for 


plete the charging circuit on the of the maxi- 
mum current and the lamp circuit on the passage of 
the lamp circuits. A switch is so arranged as to permit 

e coils armature being in parallel 


218. Re» CoLourme Martrers, F. Wirth, Germany.— 
13th January, 1883.—(4 communication Messrs. 
and Co., Germany.)—(Not proceeded with.) 


This relates to the production of red mat- 
ters by the combination of the iamines the 
amidated ethers of the phenols by oxidation. 


219. anp SELF-DISCHARGING G: 
Skips, on Bucxers, G. F. Fuller, ‘Millwall.-—13th 


table shape 
ves hinged at the centre to open and shut 
The leverage for closing it is obtained b: 
cross levers connected by arms to a crosstree to w! 
the hoisting chain is attached, and the opening is 


A ding to one arrang it a cowl is caused to 
rotate by the action of wind, but has its vane arranged 
80 as wt yg en mouth directed towards the current. 


The mouth is conical, and the inner part communi- 
cates with a acting as an inverted syphon, 
the air entering the cowl passing down and 
such ing or 

whith quale or ak ts 


221. Brarmes anp APPARATUS FOR 
Urricut or axp WINDING 
Macuingery, J. Nicoll, Dundeec.—l5th January, 


1888. 6d. 
The object is to improve the and lubrica’ 


each lor 
tube projects to near the bottom of the hollow part 
the which is filled with lubricant. A tube is fixed 


inner, and between and the footstep bearing the 
tube is slightly larger than the spindle, which a 


helical we formed in it to convey the lubricant to 
the neck bearing. Holes are formed in the inner tube 
and in the footstep bearing. 


the 
zine is 
231. ror Srampinc, Emsporsina, AND 
and T. 


MBossING PuRPOsES, N. 
January, 1883.—(Not proceeded with. 


the stamp when in its raised position. 


233. Dirrusinc Powerrvt Licuts, 
A. P. Trotter, London.—15th January, 1883. 


vertical flu’ or both combined, for the purpose of 
effecting a uniform distribu’ rays 
of light passing through such glass. 

234. Hotpine anp Reveasine 


Rotter Burps, J. 
udson, Bolton.—15th January, 1883.—(Not pro- 
ceeded with.) 2d. 


285. Manuracrure or Bowrs orn FoR 
MANGLING AND CALENDERING 
FoR Woven Fasrics anp Parse, C. L. 


of a bowl or roller upon an iron or 

mitted to powerful h: pressure, after which it 

is turned true and 

236. Gas Rerort Furnaces ror Gereratine Heat, 
J. Dempster, Elland, and J. A. Drake, Halifex, York- 
shire.—15th January, 1888.—(Not proceeded with.) 


The object is to utilise waste heat or from 
benches or and it consists 
usual so as to obtain a 


taper holes intersecting cut on ite sides, and 

wi turned inwards spread the two parts outwards. 

238. &c., H. H. Lake, London.—l5th 
—(4 communication from J. Bennor, 


, and it consists of a bowl and in one 
outlet and the inlet of the trap con- 
nected by a removable retainer so as to gain access to 
the Around the outlet and inlet is an elastic 


the pens are made flat and solid with- 
out a slit, the hair-strokes or ground-strokes being 
fiat point more or less 
against the r, 80 the point must be slender 
Seas transverse slits 
te point. 


This consists flint, marble chippings, 


241. Repucrion or Merattic Orzs, & H. Bmmens, 
Soho.—15th January, 1883. 4d. 


242. ComprnaTion aND TREATMENT OF CenTAIN Marz- 
RIALS FOR THE PropvcTion OF SUBsTITUTES FOR 
AbD InpIA-RUBBER, M. Zingler, Lon- 


the gelati or albumi matter from 8 to 10 
per cent. of flower <f sulphur may be 

3 to 5 per cent. crude camphor, 
for india-rubber is produced. 


248. Gatvamio Batrenizs, 2. Lake, London.—15th 


Sxpr. 21, 1883, 


? 
F 
Bs 


BF 


i 


fs 


i 


4 


i 
dag FE 


i 


with the runner being fiat, and ha’ a slot at on. 
d, in which the cross rivet works. is connecteu 


en: 
January, 1868. (4 communication from 4, Skeneand | ¢o the stick at the other end bye rivet. The second 
The object is to produce a battery of continuous and ton spring, and is fastened to the 
orm on. Ww. su t on 
of electricity at a small cost. This consists in ca’ 266. Barware, H. Weeds, le, 
copper pla L . G. Chap 
end able railway is constructed in strong but light 
an 
then again plunged into the liquid. Various methods ons ae of two steel rails to a cross 


door, and the action of which is limited by a metal 
strap in which works its u end, the bar having a 
projection passing hole in the door, and 


245. Compivep ANTI-FOULING AND PrEsERvina Com- 
POSITION, APPLICABLE TO Bottoms, &c., J. 

A. , Clapton.—16th January, 1883. 
Waste leather is disintegrated and boiled, and to it is 
added a yen solution of muriatic or hydrochloric acid. 


PRESERVATION OF ALIMENTARY SuBSTANCEs, 
C. M. Pielsticker, Kilburn.—l6th January, 1883. 


it 
pours 
tion of ino into gts, end pred a 
por of carbonic acid and carbonic uxide 
= of from 55 
car ic acid gas, the ture being 
into preserving chambers containing the 

alimentary substances. 
248. Pickers EmpLovep 1x Weavino, R. Lister, 

Keighley.16th January, 1883.—(Not proceeded 


bod; Pet the pickers conical 
oonlel of india-rubber, which strike and 
the shuttles when weaving. 

240. Sa.r-acrinc MULEs ror SPINNING AND DovsLine, 
Bradford.—l6th January, 1883. — 


actuate 


and it consists in a friction brake actuated 

by a lever and spring. 
250. Coourne Beer, H. J. Haddan, Kensington.—16th 
communication from W. Nuss- 


to prevent it running up 
stoppers, 


end a third an internal toothed 
wheel on the third carrier, while the first carrier has 
an internal toothed wheel into the second 
wheel. The first and middle carriers have friction 
bands to The third carrier 
io couples to friction brake is 
in the form of a sleeve, fitting a socket in a 
bracket and forming at the other end a toothed coupling 
with surfaces that cause the two parts to separate when 
the shaft runs in one direction and to remain in con- 
tact when it runs in the opposite direction. An 
to deseribed for proventing the heavy 
loads raised, and consists of a piston to w! 
the is secured, and which fits a cylinder filled 
with liquid and provided with a valve. The 


with lugs, which are 
being secured in the 


may be rapidly laid by the side of 
Ta) rows 

ink removing, them as they are 
cul 


uid to mixing 

with sawdust and then liquid so 
ed through suitable filtering ma‘ 

260. Cznrre-BoaRD VessEis, P. M. Justice, London.— 
16th January, — communication from J. 8. 


contrivance for centre- 
may 


arranged le placed 

at an angle of about 45 deg., and is raleed oF 

bya or cord. 

262. Corx Jackets, &c., H. H. Laxe, London.—l6th 
January, 1883.—(4A communication from B. R. Cogs- 


envelope, paraffine, 

prod jacket, belt, buoy, bject 


268. Locxs anp Keys, H. H. Lake, London.—l6th 


January, 1883.—(4 communication J. P, 
Georgia, U.8.)—{Not proceeded 
The object is to prevent being opened by 


Barse, New York.) 6d. 
A water chamber ~~ forms the back or bridge 


TURE oF Grits, OR 
Williamson, Wakefield.—16th January, 1 
As applied to roller mills the invention consists in 


Te 


as to to 
and as it falls it comes in contact with suitable 


E 


5 
i 


ite 


. CHAPLETS IN 
THE OPERATION oF Castine, H. , Bradford. 


—l7th January, 1883.—(Not id. 
The object is to ensure in icness 
of metal round a core, and it consists in means 
for adjusting the position of the core by means of 
screws. 


descent of the piston causes a brake to be applied to 
way Can Braxes, H. J. Haddan, Kensing- 
spar, or other ton.—16th January, 1883.—(4 communication from 
and moulding it to the required form in dies or 
moulds. 
a] 
j wer 
' This relates to the 
j from their ores, and is designed to effect this by the 
; of sodium, or other ——- salts, in the 
Sums e€xceedin ust mitted Dy num Der Of slight nclined grooves, Wwe er an one com’ 
Po Lack, ber Majesty's of a tank divided into tue a 
i t-office, ‘Southampton-buildings, Chancery-lane, with an The tank is filled with a solution | piston- power cy! 7 
rg London. of sodic chloride, sodic nitrate, or both combined, and 
mn the electrodes connected with the poles of a battery or 
one © opposite extremity. Nascent chlorine 
ABSTRAOTS OF SPEOIFIOATIONS.. oF nitric scid, oF mixture of the two, is evolved in 
224. Mecuanism To BE EMPLOYED FOR e ore compartmen' on metals, gradu- 
ComsacutiveLy TICKETS ally tod by them, the action in some cases 
¢ assisted by a jet of steam. The liquors are drawn 
e metals being tated ree alicali des formed by a pencil resting upon the con- 
from the electrolytic decomposition of the original 
254. Porovs Smicious MATERIAL AND OBJECTS 
work, so as to produce one long and one short stitch. Hard gums or gum resins, but preferably equal parts | artificially produced ¢ or natural fnely-divided silicious 
The needle is formed with a double hook. of kawrie and manilla gums, are Pasceee in any of | earth, and especially the so-called infusorial am, & 
Fah. When the whole is dissolved, from $1b. to | formed, which exe then dried end brent, 
eS ee —- of casein, vegetable albuminous matter extracted | whereby the organic masses are carbonised and the 
‘ P an ros bets ag hn, eae and form- from beans, peas, carrots, any kinds of lichens, or sea- | carbon wholly or partly burnt up, while the silicious 
ing two e having weed, or animal matter, is added for each | acid partly uniting with the added fireproof bases 
hundred weight of gum, and the boiling continued until | under the influence of the heat, will form silicate, 80 
} Or W: @ very porous but sufficiently cohesive mass. 
into sheets to be i of gutta-' Instead 
= 255. Rowner Carcues or “Srrivas” ror Sri 
or Umpretias, &c., W. G. Attree, London.—16 
1888.—(Not proceeded with.) 2d. 
The catch consists of two parts, the one engaging 
are and illustrated, an me cutting 
out of circuit portions of the electro-magnet coils. 
The coils are cut out by the action of a centrifugal 
| governor driven by a motor, through the coils of which 
: flows a portion of the main current. The magnet 
cores are made of a number of iron rods, the shaft being 
hollow to permit of a circulation of air. 
187. Mopes or Propucine Execrric Licut, J. A. 
; Briggs, London.—12th January, 1883. 2d. 
focus cathodix formed by electric 
harge in vacuo is used to render refracto: Ul 
bodies incandescent. An electric discharge may be ing the copper. plates on’ an oscillating lever, and by inverting tha web inn deen tea 
244, Larcuns on Fasrastsos vox Doons, Gare, 
Suotrers, W. Wright, Droylsden, Lancashire.—16th 
This to by oe January, proceeded 2d. hich 
4 ype, and consists in the me of and means for This relates prin to doors and gates w 
establishing communication between the sections. slide w rollers of ter ed to the 
The terminal boxes are made with only one orifice on 
overlap one another. To separate the steam from ee 
wa'er, the steam on rising is conveyed to a coil capable ot when the 
arranged in a chamber, and in passing it the} pulled back by ahandle. A lock in the jamb or post 
weter by contritagal force. To cause the | of the door frame has a bolt which when shot prevents 
: ; mpurities in the water to be deposited the cham spring, at the free end of which is a stud actuated by a of the bar being removed from the hole 
2 a double gost on the driving shaft, so that the stamp af 
4 is carried down with an almost vertical movement to 
The key is of sheet steel, bent to form a tube, divided of 
dried, reduced to powder, and mixed with parafiine | depth 
e This consists in forming a lantern glass either with | wax’ The coe Rw be protected is covered with a 
° a number of horizontal s or zones or a number of preliminary coating of pulverised leather mixed with 
: naphthaline, stearine, pitch, or other mixing medium 
Fy constituting an adhesive composition, to which the 
; ro composition above described is applied in — 
h tate. ‘ew York.) 64 
| 
i rd pulley and stud st the other. ‘The bracket st ns “it 
cord ey and s' al e other. e bracket sup- 
porting the cord pulley end is formed with a slot ter- 
Well circu na the | minating in a circular hole in which the stud revolves 
cells are cut out of the circuit and a resistance equal 
to ecting 
A: the generator inserted. Each cell is connected toa inside, and when = actuating a is pulled out- 
ip wants stud travels the 4 
charging cells and lighting lamps alternatel ectro- | Cdge of the pulley against the on. A d or cutting away the and ib consis 
ap te bottom of the blind to pull down making the front plate of hardened steel oF chilled 
uired. cast iron so as capable and as 
, a further protection the locking cylinder is provided 
7 constru ck f hard wood and | P’ tween the plate and a epe ial con- 
} . M. Clar' 
| 
/ pipes extending into the fire-box and combustion 
chamber. The upper side of the fire-box is inclined 
and the water chamber extends into walls. 
| large body of coke, and one side series of to the boiler by a an inner ‘ 
and open one and into ibe extending down to near the middle of the water 
efiected bya sling chain connected to the ex uw 5 ACHINERY FOR EDUCI 
edges of the and attached at its centre to the side of flues, whereby air passing to oun air which such cask. An ico CEREALS AND CERKAL PRODUCE FOR THE MANUFAC- 
opening chain, which is automatically actuated by | the furnace is heated. reservoir is placed on top of the cask, and from it a 
means of a friction clutch, so that when the skip has | 23'7. Screw Taps, H. H. Lake, London.—15th January | cooling pipe extends through the bung-hole down to near 
been lowered, and the brake applied to the yoy 1883.—(4 communication from C. R. C. French and | the bottom of the cask, where it is bent round hori- bining with th f pair of rolls 
chain barrel, the chain will be arrested and the bucke F. Bullivant, Providence, U.8.) 6d. gontally. A small tube leads up from the bottom of | th each tee 
caused to open. The object is to construct a screw tap which can be | the outside of the reservoir to the tap inside, and | from 
220. Cowis axp VenriLators, @. Davis and | Sdjusted to compensate for wear, and which can be | admits air, while a second tube leads the air from the 
. W. Jones, Cardigan, and R. Girdwood, Bdinburgh.— | mde paraliel in its length or tapering in either direc- | top through the ice and into the cask. A third tube | PrvPamany, | Bs 
15 The hay of | from te of the costing pip into the | 
to 
screw passing through the tap transversely to the cut » and allows water tor by a fi 
251. Cranes, Wixcnes, AND OTHER Horstina Appa- 
ratTus, H. J. Haddan, Kensington.—16th January, 
from Dujour et Bianchi, 
Paris.) 
- : The object is to operate cranes and similar apparatus 
Philadelphia.) 8d. without 
Tie object is to enable the closet to be read) ‘shaft, ‘which 
ies the crank and chain pulley, three discs or 
carriers, a spur “ent, sae a friction brake are 
mounted, the carriers ig loose, while the spur 
ed in the middle carrier an at the other } 
apparatus descri in patent No. 4840, a.D. 1877; an the hopper is actuated by a shaft and lever, while the / 
relates more especially to an arrangement in which the | Dall in the trap is operated by the Meese mm | steaete St, Teeak 
footstep and neck bearings are combined, and the through the trap. A ety for lava’ an proper posi! links of 
lubricant is contained in @ hollow rail, through the | Other places is described, and is fitted with elastic ee PThe 
top of which are inserted a number of bearing tu ne the parafine wax allowed 
. Pens, W. Brierley, Halifax.—15th January, 1883. steel | 
—{(A communication from A. F. J. L. Scholz, Tran- — orm 
ivania.—( Not with.) 2d. 
| 
i 


21, 1883. 


THE ENGINEER. 


ror Srampma Lerrers, Postat |-means for su} and adjusting the of the” 
a &c., A. Hoster, London.—17th January, 1883. | drum the concave; and in a 
special arrangement of the fore » The. 
This relates to machinery fo printing the date and and enable the 
of delivery on letters, &c., and for | drum to yield. 
stamps The lettersare brought | AcoumunaTors FOR STormNa ELECTRICAL 
when flat springs descend and hol: the letter on a wire 
card bed or a bed formed of wires or bristles set on 


including means for deliv: the stamped letter an 

counting mechanism » pneumati- 

a hydrostatically, or by mechan: ection 
machine, 


2'71. m Position Scarves Trxs, D. 
Appleton, Manchester.—l17th January, 1883. 
from N. H. Baldwin, Laconia, 


ton, 
t with.) 2d. 
¢ back of the scarf or tie is secured a fastener, 
of which can pass over the collar band and 
scarf in position. 

PARATUS FOR THE TREATMENT OF Faecal 
—17th January, 
Swiecianowski, 


On 
the 
hold the 
272. 

1883.—(4 communication from J. 

ussia.) 6d. 


Storing peer and from which itis led to a 


are dried in 


Srorprerine on Borriss, J. Sceats, Nor- 
biton.—17th January, 1883. Void.) 2d, 

The mouth of the bottle is formed with grooves with 

«which catches on the plate supporting the stopper 


engage. 
2'74. Preserving ALIMENTARY AND OTHER SUBSTANCES, 
This consists in i forming antiseptics suitable for pre- 
ol jum, bil 
sodium metabodrate, with or aon the addition of 
other chemicals. , 
2°75. ALTERNATING ELECTRIC CURRENTS TO 
THE Propyction or Licut, A. Muirhead, London, 
—l7th January, 1883. 
Condensers, constructed. by soaking ae | composed 
of thin sheets of paper with alternate tinfoil 


2'76. Giass CoveRINGs FOR Keys or Mustcan 
Instruments, B. Kohl and K. itter, aay 
—l7th January, 1888.—(Not with.) 2d. 

Pieces of glass are cut and ground to the required 
-size and treated with an aqueous solution of hydro- 
fluoric acid, and are then fixed on the keys to be 
covered by a special cement. 

2'7'7. Carts ror THE RECEPTION AND DISCHARGE OF 
Mop, Mortar, &. and J. Ross, Hull. 
—l7th January, 1883. 

This relates to ‘ Sanbler” carts, and consists in 
causing them to turn on the axle of the d driving wheels 
by means of a loose chain secured to the fore and rear 
edges of the cart and passing beneath the same, and 
over a chain wheel secured to an axle at the front of 
the cart and actuated by a crank and suitable gearing. 


2'79. CoLourme Matrer,'F. Wirth, Germany.— 
17th January, communication 
Kalle and Co., Germany.)\—(Not proceeded with. 

This relates to the ction of blue 

matter called benzlen blue, which is derived from the 

salts of m4 aromatic qua‘ amines (ammonium 

bases), and particularly from the Produced if the 
benzylammonium chloride, which is =—= if the 


these bases be trea‘ drogen, and 


280. wend Bd Pips, é&c., J. H. Starling, Brith, 
B. A. May, Belvedere.—17th January, 1883. 4d, 
consists in the manufacture of bricks, tiles, 
a and earthenware articles and cement from the 
ae of rivers, docks, harbours, and such like 
, either admixture ‘with 

281. Mecnanican Mousicat Instruments, H. H. 
, London.—17th January, ore communica- 
— from the American Automatic Organ Company, 


meorporated, Boston, U. 6d. 

This relates to instruments in which oe oar 
effected by the passage of a orated sheet through 
the tastrenvent, and it cons in various improve- 
ments in the construction of such instruments. 

282. Primary Exectric or Batreriss, M. R. 
Ward, London,—17th January, 1888. 2d, 

The exciting liquids are supplied from cisterns placed 
at an altitude. A system of pipes and valves is so 
arranged that fresh liquid can be turned into the 
batteries when required, and waste liquid drawn off. 
288. Apparatus CoNNECTED WITH THE FITTING AND 

APPLICATION To STEAMSHIPS OR VESSEIS oF SCREW 
Proretiers, A. Morris, London.—lith January, 


1883, 6d. 
This consists in a tube or channel at or 
near the stern of and as low down in the 
weed the orward end branching off 


‘wood, rotates with little clearance 
within the tu 


284. Manvuracture or Lg AND MACHINERY OR 
APPARATUS THEREFO 


alone or 


ed to the furnaces 
charged crushing apparatus into a gutter, 
along which it is conveyed Cases attached to a 
ellin; the gutter passing over the furnaces, 
hole over each one 80 that the cane falls 
with a door at bottom opening inwards, 
with prongs which when 
door is closed a 
top.- o yield of juice from s 
co afer et the it is 


with a load ve, eo that the juice is retained 
therein until it 
a temp ding boiling point at atmo- 
peer The juice is then treated with 
cals to neutralise its acidity and cause the more 
ont a and separation of the ited 
so that the can be allowed 
to from the fil head thuvaghs bottom of the 
filter on a y provements are 


285. Execrric Lamps, J. Unger, Cannstadt.—l7th 
January, 1888, 2d. 
The lower carbon is immersed in a tube of liquid 


0.8.) 


The electrode ia conatracted of a plate of lead in 
incisions are made. The 
peojectiog pares ed or curled over on. to the 


288. Apparatus FoR REGULATING OR CONTROLLING 
Exgcrrico H. H. Lake, London.—lith 
January, sg communication from N. de 


and main- 
currents, and comprises a 
in the main ora shunt — 


The movement of the motor o ites a commutator, 
which introduces into the circuit additional sources of 
electricity or resistance coils, as the case may be. 


290. on For Buinp, SasH, AND 
Upper Nor- 


cord 
and 
201, Marrs H. C. Leprince, Paris.—18th January, 
This consists in abolishing gussets or and 


the the boa necessary the 
pera og Hone body of the corset of three pieces 


292. Manvuracrurt or or AND OXIDE 
or Srrontiom, W. A. Newcastle-on-Tyne.— 


repeated boiling carbonate ‘using suc- 
cessively solutions more or less “Feah 
and attacking with the 
‘exhausted mineral, there’ btaining the 
almost complete conversion both the sulphate of 
trontia and the carbonate of soda, the one into car- 
banets of strontia, and the other into sulphate of soda. 


293. or or STRONTIA AND OXIDE 
or Srrontium, W. A. yee Neweastle-on-Tyne.— 


18th 1883. 4d. 
This consists, First, in the decomposition by fusion 
of a mixture sulphate of and carbonate of 


soda into ae agg of strontia and sulphate of soda; 
and Second iy, in the manufacture carbonate of 
strontia Bd using the sulphate of strontia with car- 
bonate of washing the product with water, and 
consolidating the reaidius into cakes by means of a filter 


press, 

204. Hypraviic Macuingry For Propuctnc Power 
oR FOR Pompina, W. Donaldson, Ambleside,—18th 
January, 1883, 6d. 

One or more — are each open at one end and 
covered with a loose lid at the other, and on the out- 
side a balanced cylindrical valve works with an easy 
fit. A case surrounds the cylinder and through one 
side the open end projects. A piston fits easily in the 
cylinder, and its rod works through the lid. 
two excentrics actuate ha valve and alter the length 
of stroke. Rods connect the pistons with the crank 


shaft and the valve with the excentric. The case is 
kept supplied with water — any required jure, 
The cylinder has three sets of ports, oné at the com- 


mencement to it water, one near the end for the 
egress of water, and one ordinarily covered by the lid 
and acting as a safety valve. The lid has oy to 
admit air at the instant of the termination of the full 
stroke and allow it to escape during the aA stroke, 
the valves closing the instant the water is admitted. 
295. Treating Yarns anp Covertnc WIRES FOR 
TELEGRAPHIC, TELEPHONIC, OR Exxctric Licut- 
ina, &c., W. 7. Glover and G. F. James, Manchester. 


—18th January, 1888. 6d. 
6 wires, pre ly covered with gu 
ay covered with which have imme 


yarns rsed 
in heated ozokerite. The braiding Ppa has = 
head formed with a slot o ite 


forming each part 


added, the latter ha had their volatile oils 
hops added, the latter haying lo oils 
snd added tothe wort in the gyle tun. 


‘acuum Brakes ror Ratiways, Adams, 

The ob: are to indicate when leakage occurs in 

signal the attendants ry 
a a 

aud atble and d through a 


signal is ug! 
flexible diaphragm 0 or eatin open at one side 
to the bev pipe of beh fain, visible is 
also provid vale fn will be 

open a valve vacuum pipe, or 


304. ¥OR THE oF MATERIALS FOR 
Propvcrion or SULPHATES or Sopa oR Porasu, 
1883.—(Not proceeded wit 
This relates to which may be worked on a 
continuous system for the treatment of materials for 
the of 2 of soda or potash, or for 
carbonating, cal or tern J other chemical pro- 
ducts or in the use of a series 
of retorts placed in a th 
blades ona shaft to constan' 
the material through the retort to a passage con- 
it with the next of the series, 
805. Arprrances Empiovep In rue Loapine, Un- 
LOADING, AND CONVEYING OF MERCHANDISE, d&c., 
—(Not 
to on patent No, 5171, 
4.D, 1882, in which a system is described for con’ 
on in the same wagons as it is 
brought to the railway, ‘and in which railway platform 
trucks are used to receive the road ms. This 
tform is made with ves to receive wheels of 
C) Sectnet then the the front wheels are placed closer 
than the hind wheels. Means are provided ‘to 
wagons shifting on the platform. 
808. Exzcrric SIGNALLING APPARATUS FOR USE ON 
Rattways, W. Walker, London,—18th January, 
i from C. D. Tisdale, Boston, 
Mass., U. 


to compl 
The circuit 
breaker is operated by the passage of the train. 
January, 1 ‘ot proc wit 

together and on which u —— stanchions are secured 
and age Ly oe ph at the top by an iron frame, the 
whole being filled in with brick or stonework. On 
this frame the ahaft is erected, and consists of a sheet 
iron cylinder bolted together and lined with brick or 
stonework, Near the bottom of the shaft a number of 
pass the outside to the inside and 

to admit air and also allow some of the hot air 

from the 


$10. Apparatus For CrusHinc, GRINDING, oR PouL” 


VERISING Lime, 8ro! &c., H. H. Lakes 
London.—18th January, 1888.—(4 communication 


France.) 6d. 

cast iron roller is caused to revolve, and on it a 
hollow rests freely, and upon the interior of 
the latter a grinding roller also rests freely. The hollow 
bar cary rests on guide rollers, and the material to be 
crushed is fed ide the cylinder and passes under the 
crushing Scoops lift the crushed material, 
smaller particles passing through wire a 
receptacle beneath, while the large particles return to 

the cylinder again. 
313. or Mats, B. near 
feld.—19th January, 1888.—(Not proceeded with.) 


2d. 
“The is made of pieces or lists of cl stuff: 
font, suitable material woven canvas 


$14. Unions on Connections ror Pirss, F. 
Tonge and J. Westley, Lancaster.—19th January, 
1883. phon with.) 2d. 

This relates to unions for curling pipes to be joined 
ina straight line or at of th unfon les, and consists in 
the union lobular 
ve ve pac! orm: one 

and en lip A bolt is cast 


on one passes thro’ the other, being 
secured coned to fit a 


$15. ror Breakixa-up Fisrovs Matz- 
T. D. Tomlinson, Rochdale.—19th January, 


1883, 
The. object is to cylinders for 


which the dropper works, an acts as & 


for the front extremity of the d This facili- 
Se threading the yarn through the "hole at the top 


296. Daivive Brits, G. H. Hebblethwaite, Hudders- 
January, 1883. 4d, 

The belt is com: of an inner leather belt and an 
outer poe hemp, or cotton woven belt, the two 
secured together and forming a = belt of grea‘ 

and which will not 
298. Froatine Basry on SPACE FoR 
A. J, Boult, com- 
mun m france. fot 
con essen’ 
basin or stage} so that it can be 


209. VenTILaTING Tramway CaRRiAces, &c. 
Movina ADVERTISEMENTS 

W. von Nawrocki, son 1888" 

communication from Colone! 0. 

Suter, J. Lehmann, Bertin 


with.) 
A spindle is driven by a chain from one of the ae 
pine and by means o 
entilating f fan arranged above and also 


serving to exhibit advertisemen’ 


H. @. Williams, January, 1883.— 


meter. A stud on the pitch line of the 
makes a straight line across the diameter of the 
annular wheel as the pinion coves, and to this stud 
the piston-rod is connected. ving 
pistons can be actuated for air or other 


purposes, 
801. Waist Banps Fo; 

A stout elastic 
with a suitable and secured by a metallic rim 
round its edige to the points of the trousers where the 
front and back brace buttons are usually attached, 
thus forming a waist band which will do away with 


and‘ fed up against the lower end of an iron cy 

_ carried by a spring attached to its upper end. 
286. Turasnina J. H. Johnson, London.— 

17th January, 1883.—(A communication from J. 

Montandon, Paris.) 

to drive thrashing machines; and it 


the excess 


combining lig 


iron or steel or wrought iron, and are 

shaft. The shell is formed of a plate of wrought iron 
or steel and secured to flanges on the ends, An outer 
case is fastened to the shell and receives the teeth. 
The ends are provided with sheet metal covers to keep 
fly or dust out of the cylinder. 


816. Dynamo-gLecraio Macuines, F. H. Rel 

don.—19th January, 1883.—(4 communi 

J. Olmstead, New York, U.S) 2d. 

To enable the armature to be readily removed, the 
pole pieces attached to the cases of the upper electro- 
ets are capable of rotation. The cylindrical 
armature core is wound longitudinally with five inde- 
mdent coils having their starting ends connected 
| The commutator consists of insulated 

ental projections on their peripheries, 

brushes are applied to ring. 
orn Storace Barreries, H. J. Had- 
London.—19th 1883, communica- 


zig.) 
deposited from a solution of sul- 
phate of zinc on a cathode of thin pure sheet zinc, The 
anode is formed of a thin sheet of lead covered on 


Lon- 
from 


d 
tion is aided by the addition of 
acetic acid or acetate of zinc. 


818. Hurricane Lanterns, &., H, J. Haddan, Ken-— 
—(4 communication 


in forming the lantern of two , the lower havin, 
upper com roof, ani 
chimney. From $ base-plate vertical bars extend 
upwards, and pass through a e attached to the 
cing Wee. To the top of the bars is 
hinged a hoop serving to suspend the lantern and 
secure the two parts ther. By turning ie hoop 
down, the top part of the lantern can be removed. 


819. FOR THE MANUFACTURE OF BuTToNs, 


_H. J. Haddan, Kensington.—19th January, 1883.— 

from H. Ulbricht oad Hortig, 
proceeded with.) 2d. 

ws in a machine which automatically cuts 

ent as dreams buttons by milling tools in three different 

cyeeetiens, carried on simultaneously on three different 

objects, the first operation serving to remove the crust 


article, while the second produces the 


iy 


$21. cial For INCREASING OR DIMINISHING THE 
or Current in Exeorric Licutina 
Apparatus, F. Mori, Leeds.—19th January, 1883. 


4d. 
More or less resistance coils are interposed in the 


circuit as required, 
$22. Execrric Anc Lamps, F. Mori, Leeds,—l9th 
January, 1888. 6d. 
The descent of the upper carbon is controlled by a 
worm wheel and jon. The cage containing 
pinion is attached by a lever to the core of a —— 


oneal lifts the cage and establishes the arc. 
stroke of the acon tives the wheel in contact with an 
upper brake, a lower brake acting on it when the 
descends. Ina modification the cage is balan 

two solenoids, one of mer © the other of low resistance. 
The descent of the mpletes the circuit of an 
which lifts the brake allows the 


Borries, R. L. Howard, Luton January, 
1883. ls. 6d. 


This relates to improvements on patent No, 926, a.p. 
1880, and consists in twisting the wires for securing 
the corks before cutting the same, and so that a portion 


of the twisted part is resis and is applied to the 
securing of the next cork. To ped . twist the 
wire or bottle is revolved, an 


us secured 
the top of the cork of the 
neck, 
$26. Gas Enoives, 7. Linford 
Birmingham.—19th January, 1883. 6d, 

This relates to engines in which the motive are 
not compressed previous to ignition. The wings 
show the invention as Ces to a vertical o—: 
The cylinder A is provided with a water jacket, and 


FIG.I 


A 
to the crank shaft in th 


a circular valve casing, and 
I is the ignition slide ; 
g or cylindrical valve, with suitable ble porta 


rt loading 
the rota’ 


for mixing the motive gases and exhaustin 


dues 


portion is a ved cam K, which actuates a lever 
connected tothe ignition valve. The risingand 

of the governor s} the tap or valve in the 

gas supply pipe X. 


$328. Warerrroor OvERCOATS OR 
. Bax, London.—i9th January, 


action are also 


mater 


235 
the top of each fire-bar a of wrought iron is : 
and runs the whale to cont 
erably strengthen the provide a hard wearing 
surface on the face. The furnace door is formed of ; 
three or more plates with intermediate spaces, the 1 
| 
end. The stamping device has a flat face and is | wk 
cam, an which a a) so as to exert a = 
ding An inking travels across the 
outer and inner plates having a number of perforations, 
Relates to a and the centre plate a cing hole in the centre, the 
per age object being to admit a current of heated air over the q 
magnet placed 
an armature 
rent is strong enough toa the armature it causes 
the current to flow in one direction in an electro- t 
motor. When the spring preponderates, it reverses the 
The object is to separate the liquid from solid mat- ee 
ters and dry the latter. A collector is employed con- cs 
The cord is passed through a slit in a case fixed to 
the window, and in which is pivotted a pawl with : 
teeth, and when the cord is pulled outwards the teeth i 
Ong as an q 
joined by a middle piece or belt, rising to a int at | ar t. The appa- ‘ 
ratus comprises a main and auxiliary circuit, the latter 
[326] = 
ye: 
ormed leuco base con 
matter by employing oxidising media, 
if 
are q 
hard waste i 
bi simplicity, 
and economy of construction. The ends are of cast 4 i 
i 
5e6 
(325) gl; 
) SS i 
H 
both sides with porous metallic lead obtained by the OY Y al W~ 
. The decomposi- v Z Uy 
a small amount of om 
4 
ZA if 4 
TOM A. 17 er, Germany. V4, 
having been nsm: e power from the piston-rod by employing | accessible ou use of side doors, and it consists yj 
treated with hot water, which is afterwards expressed | pinion rovelvim in an annular wheel ite LR. 
O 
speed as the engine by mitre wheels, and on its lower i ; 
: 
described. 
A ventilating fabric is inserted in the back of the g 
commun x m ani an exit a! a nape neck. 
(Not proceeded with.) 2d. The fabric consists of tapes interlaced so as to 
This relates to the egention of boiling the wort, and leave Speers, and secured together where they cross if 
to the preparation of the hop element to be added 1888. 6d. bes mi poe Ventilators with a bellows-like } 
| the wort. Tannin is added to the boiling wort 9 more ellectually consume the smoke provided, and ——— to be actuated ; 
] of nitrogenous matters, and other furnaces, and it consists in by the moveiment of the arms in je ' 
or 80, it is allowed to fio’ chamber B with a movable Lote d O at . Srzam Boiters on Gewznatons, J. W. Boulton, i, 
d ed in part- en re es ject, } 
ments communicating with sacks; Secondly, in the! 0 the boiler, where it is caused to boil rapidly and the / through a grating in the bridge O facing the flue. In Crapper op ten ' 
< 
& 


THE EN 


GINE 


Szpr. 21, 3883. 


, J. Darling, Glasgow. 4 
The — is to consis and uncouple railway 


to 
position, and they are pivotted to draw-bars provided 
ny NS the hooks, so as to disconnect 


332. Treatment or Srwace, J. Young, Kelly, 
N.B.— 20th January, 1883. 

This relates to the treatment oot sewage and other 
liquids, such as refuse from the beet sugar manufac- 
ture, in order to obtain ammonia and in the = oe 

t No 3562, a.p. 1 a 
was formed, 80 as to enable the sewage to be boiled at 
alow temperature. This vacuum is utilised, together 
with the p of the h to force the 
sewage through the apparatus. The atmosphere acts 
upon the ingoing sewage or other liquid, pressing on 
one side of a piston against the vacuum, and the power 
thus obtained is utilised to force or draw the sewage 
through the apparatus. To the 
from the steam, the steam is brought in contact with 
sulphuric or other acid in a closed vessel. 

883. Foor Mats ror Doors, Batu Rooms, &c., B. P. 
‘Alexander, London.—20th January, 1883.—(A com- 
from C. Cheswright, France.) 6d. 

A number of strips of wood are jointed 
80 as to leave interstices between them to receive the 
dirt. The mats can be folded up when not in use, and 
a backing of canvas may be applied to collect the dirt. 
The strips may be faced with cork or my ap gad for 

and the of water- 


use in bath rooms, backing may be 

proof material. 

335. FOR THE DISTILLATION OF CoaL, 
Snare, &c., B. P. Walker. Birmingham, 


B. Heath, Worcester.—20th January, 


1883. 
The object is to reduce the manual labour, and effect 
the distillation of coal, &c., m 


section, has a mouthpiece at each end, and at top of 

the front a hopper, from which the coal is fed to the 

retort by ascrew. To the top of the back monthpiece 

Ay sok is connected to convey the gas away, and from 

wer part a shoot Sepeuliie for the discharge of the 

ae or ash In the bottom of the retort a screw 

works, and is mounted on a hollow shaft, serving to 

convey heated air to the furnace. The screw is made 
of or covered with fire-clay or asbestos. 

8336. Prevertine THE Frerzine or Water Water- 
cLosets, J. W. Blokev, Leeds.—20th January, 1883. 
—(Not with.) 2d. 

A box is placed in any convenient position between 
the water main and the discharge opening, and is 
filled with rock or other salt, through which the water 
has to pass. 
Process ror THE MANUFACTURE 


346. Preparation or Yarns Expressiy Inrenpep 
TO BE UsEp as WEFT IN THE OPERATION OF WEAVING 
Fabrics, HAVING WHEN 4 CRIMPED OR 


Surrace, G. Baton, M 20th 
co: vege- 
table size made from the << weed , 


and finished, _ @ crimped or crinkled surface, 

whereby such yarns are prevented from kinking or 

snarling during the weaving process. 

THE Game oF Cricket, G. G. 
Peckham. January, 1883. 4d. 

The bia blade sf cricket bets is formed of two or more 


eces of 
cane soaked in glue into a mould by hydra: L or other 
essure. The le is glued in a dovetailed recess 
the blade, and a hole is bored through the joints 
and enlarged at the ends, g forced 
into it in a plastic cond stumps are inserted 
in a ae sa pinned to the ground, and provided with 
flexi terial at top, in which holes are formed to 
receive the stumps. 
$48. Barrens, R. H. London.— 
I i on ted 
n ies of low ten en 
by fixing in a suitable vessel, impervious pp aechetene, 
tions composed of a material not acted on by the 
ttery excitant, in which partitions the elements are 
. The conductors are fixed on the partitions. 
jhould a higher electro-motive force be required a 
bibulous substance is fixed to the conductors. In 
| | batteries three tre, and pot pest 
negative, another partly ve, and the 
tive. The solution first 
roughly insulated from that con the 


$51. Apparatus ror CoupLinc aND UNCOUPLING 
Rattway Wacons, &. A. Croft and R. Lomax, Man- 
chester.—22nd January, 1883. 6d. 
The object is to avoid having to get between the 
wagons in order t> couple and uncouple them. Two 


secured, 
and the end of — other is shaped like a jaw, the bars 
—, oa so that the bracket for one wagon comes 
the _ on the next wagon. The end link has 
a a bide wh e upper side near one end, and it rests in 
a recess in the bracket when and 
cally enters the jaw of - next wagon when the two 
are together, and a in the jaw is then 
caused to pass through the link, being actuated by side 
levers and rods. 
352. J. M. Hart, London. 
—22nd January, 1883. 

This consists, First, in Ah. oors with air spaces 
between the locking or bolting iber and the fire- 
resisting portion of the dons or between the outer 

plates and the fire-resisting portion; Secondly, in 
~ ing additional locking bolts or stops acted upon 
by the operation of the key to prevent an inefficient 
locking of the door or cover, except when such extra 
bolts have been acted upon before the key is removed ; 
Thirdly, in applying clamping plates both to the 
internal and external surface plates of doors near their 
edges, and in protecting the edges of the doors by over- 
lapping flanges covering the openings between the 

door and the frame ; Fourthly, in protecting the ed, 

of doors suspended to ride on rails, by covering 


Iron, A. J. Haddan, 
20th January, 1883.—(A ae fom Dr. B. 
Schmaltz and ‘Loewig, Germany.) 

This consists in adding to a hot a= r | kieserit, 
mixed with common salt, a pes obtained by pouring 
concentrated hydrochloric aci over ordinary Glauber’s 
salt, and subsequently filtering the whole through rock 
silt for the purpose of obtaining Glauber’s salt free 
from iron by means of crystallisation. 

8338. SmaLt-aRMs, W. Hebler, Switzerland.—20th 
January, 1888. 

This relates to 3a in the cartridges and 
in the interior of the barrel of small-arms, the object 
being to obtain greater accuracy in shooting. The 

rojectile with ite ps aper envelope is slightly larger in 
Seoneter than the l in its grooves, and during the 

ee the lands of the barrel press into the pro- 
jectile. A slightly conical part connects the rifle por- 
tion of the barrel with the cartridge bed. The lands 
are made much narrower than the grooves, which 
instead of forming a sharp edge with the lands have 
rounded slopes. A greater number of grooves than 
usual are formed in the barrel, and both the grooves 
and lands are curved concentrically to the axis of the 
barrel. 


839. Tevernontc Apparatus, J. Graham, London.— 
20th January, 1883. 6d. 

The transmitter has its iron core surrounded by an 
insulated poe ong Bed coarse iron wire, the ends of 
which are in the battery circuit. At each extremity 
of this coil, and around the ends of the interior core, is 

a coil of fine wire having their inner ends con- 
nected together, the outer end of one coil — con- 
nected to line and the other outer end to earth. ~~ 
site each end of the cone is a suitable diaphragm. e 
receiver is similarly constructed. 

842. Covriines or Rartway Wacons, F. Attock, 
near Manchester.—20th January, 1883. 

The object is to couple and uncouple .-h..4 without 
getting between them, and it consists in elongating the 
last link of the coupling chain to permit it to pass over 
the draw bar hook to which it is linked, and when not 
in use to be hung up on a separate hook at a higher 
level. This link is fitted with a rigid lever arm at 
each side, by which it is lifted over the draw bar hook 
of an adjacent wagon. m of the lever arm 
is preferably a small length of chain attached to the 
‘wagon end. 

Accrington, a: near 
Burnley. January, 1883. proceeded with. ) 

The. object is to prevent the ends or threads fouling 
each other the “ ballooning” of the threads 
A the ring | rails or to the end 


when 

fram: and carry a wire 
stretched parallel with the line of dies, so that the 
yarn touching such wire each time the traveller rotates 
will be caused to collapse. 


344. Macuines, Tweedale and A. Hitchon, 
Accrington.—2th January, 1883. 10d. 
This relates, First, toa friction motion for the un- 
= beam of machines for sizing yarn; and 
Secondiy, in the markers or apparatus for marking the 


or guard plates which prevent the admission 
of ~ air or flame at such parts, and thereby retaining 
the door in position ; Fifthly, in applying to doors 
hung to rise in opening and tending to close by gravity 
in shutting, V-shaped or inclined planes for the 
hollow edge to ride in aided by rollers, The hinge 
pivot or pin may be formed with male and female 
threads of an acute pitch to cause the door to fall by 
its weight acting on the incline plane of the thread. 

354 Apparatus APPLICABLE TO WIRE AND SIMILAR 
CoNNECTIONS FOR WorKING Rai_way Sienats, &c., 
W. Robertson and B. P. Holtham, London.—22nd 
January, 1883.—(Not proceeded with.) 2d. 

The object. is to overcome the inconveniences one 
from the wire slackening, and it consists rip 
the wire over a grooved drum, near the periphery na 
which a link is pivotted, and ‘its outer jar suitably 
guided. The link carries a roller near the middle 
which travels in a slot formed in a sliding bar convey- 
ing motion to the signal. 

355. Apparatus yor Sounpine B. F. R. 
Boehn, Manchester.— 22nd January, 1883.—(A 
communication from C. W. J. Blancke, Germany.)— 
(Not proceeded with.) 2d. 

This relates to an apparatus by which signals are 
sounded by the — of steam or com air, 
which instead of acting direct on the resonant part, 
creates a vacuum, and by suction draws the cxsecnel 
atmosphere through a resonant instrument, 
of a tongue which is caused to vibrate. 


356. Merat Cases orn CanisTeRs FoR Tea, 
&c, L. Cumberland, London.—22nd January, 
1883.—( Not proceeded with. ) 2d. 

The canisters are made smaller at bottom than at 
top, so that when the lids are removed they can be 
placed one inside another, and so occupy less space for 
transport. 
$357. Dywamo on MaGNeto-ELecrric Macutnes, H. H. 

Lake, London.—22nd January, 1883.—(A communi- 
cation from H. R. Boissier, New York, U.8) 6d. 

This invention relates to improvements in the 
brushes and their holders, and also toa shunt circuit 
around the armature. The brush holder is fitted with 
aspindle having an insulated knob, the turning of 
which operates an excentric or clam device, rby 
which the brush is locked in position. 
of the brush is covered with insulating material. The 
shunt circuit consists of two} ent conductors 
provided with means for fo: their contiguous ends 
apart. These are so connected to the brushes as to 
form a low resistance shunt to the main circuit, from 
which, when their ends are in contact, they divert the 
eurrent. 

3509. Fasrenines ror Busks, 
Baker, Birmingham.—' January, 


The fastening consists of two pieces of metal, one in 
the form of a “tongue piece with a part pe age = 
and raised above the surface to form a sprin 
and the other having its end were up and 
turned slightly back again to form a lip. e 
turned-up end a slot is cut to receive the athe 
piece, the catch on which takes — the lip of the 
turned-up —s By depressing the spring catch the 
ing is undone. 


cuts of the yarn. The friction motion ists of two 
concave plates, one driven and having studs which im- 
motion to an internal carrier eres 


gri 
by mg eag screws, or springs. The marker 
may be driven from the worm shaft by stud and 
carrier wheel, and on the stud is a pinion change 


operate on one bowl and are 
cuypoontenately the same line of 1 threads. 
345. Comprxation Toots ror Kircnen Use, W. 
ifax.—20th January, 1883.—(4 commu- 
nication from P. Frost, Germany.)—(Not proceeded 


This tes to a combination tool which may be used 
for splitting wood, cutting or break 
material, for mashing or beating meat, and other like 
868, 


367. Ramovixo VEGETABLE IMPURITIES FROM WOOL, 
J. Haddan, Kensington.—23rd 
communication from G. Fernau and Co., 
Belgium.) 2d. 

This consists in coating the metallic parts of card- 
clothing or carding sheets with magnetic oxide, when 
they are used to remove vegetable impurities from 
fibrous materials, whereby they are e harder and 
protected from rusting. 

597. Drmect-actinc Hypraviic MACHINES FoR Rivet- 


This relates to means of the power of ov a 
acting hydraulic machines for rivetting, 
forging, &c., and consists in providing the 


cylinder with a differential plunger and suitable valves 
to allow the fiuid pressure to act on the smaller area of 
the plunger or on its annular area, or on both. A is 
the plunger, and the fiuid pressure can 

cular end area D. also providing a valve ent 4 


rivetting tool is made excentric and in one piece with 
the plunger. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gastte. 
8) I Thos. 
shaft N, segment O, dial 


jon, 
Fag bracket, and with 
forth. (2) 


with means for 
rative mechanism, Sw = as set 
The improved speed indicator herein described, 


K 
J J 
w 


same consisting of the body A, shaft B, whirl C, 

sleeve H, collet Q, bars J, arms KE, balls G, lever R, 

collet P, shaft N, segm 

pinion, shaft Z, weight, cord, 
kets Y M, constructed, combined, and arranged to 

operate substantially as set forth. 

282,489. Breen, Knowlton, 
Pa.—Filed December 16th, 1882. 

Brief.—A pedestal and two upright perforated seo- 
tions compose the pole and support an apertured and 
slotted wire holder. The apertures are screw-threaded 
for the reception of tubular insu- 
lator. Claim.—{1) The binati 1 IP, 
sections A and B, and wire holder D, substantially as 
shown, and for | purpose specified. (2) A telegraph 
= composed of pedestal P, ribbed section A, and 

tion B, substantially as shown and specified. (8) 


1282489} 


The wire holder, apertured and slotted for reception 
of insulators, substantially as shown and described. 
(4) The insulator K, havin; Ene threaded peri 

longitudinal slot, substan 

pose described. (5) The pedestal P, having 
cular opening in its base, and formed in part of the 
bifurcated section A and bars, substuntially as 
shown and described. (6) The combination of the wire 
holder D and sections B and A, substantially as 
shown, and for the purpose described. 
262.676. FuR BLackinc MovuLps FoR 

C. Sims, Pitisburg, Pa. 
m. n 

moulds, the ination of th the to be 
the supporting g between the mould 

and the be on the board and 
fitting within the mould cavity, substantially as and 
for the pu set forth. (2) In combination with 

the mould, the board for supporting the same, provided 


with a tap-hole, and the plug corresponding approxi- 
mately to the mould cavity, and having a 

adapted to close the tap-hole of the board, pene 

as and for the pu set forth. (8) In a tus 

for coating or blacking mould, the combination, with 


the plug G, having the stopper H, of the board A. having 
the tap. ole E and trough substantially asand for 
purposes oot forth. 


282,686. Rock Macutne, Thomas Threlfall, 
San Francisco, Cal.—Filed December 7th, 1881, re- 
pel June Tth, 1883. 


Brief.—The drill is driven by a spring hammer, ang 


with 
feathered to the drill stoc' 
282,'7'71. Bark Mitt, La Hornelisville, 
N.Y.—Filed June 1 15th, 1 
Claim.—As an improvement in bark mills, the com- 


bination of the ivi 


1g. bow], ided with a dis- 
charge pipe and a hand hole in the vicinity of said 
discharg pipe, with a lid or cover for said hand-hole, 
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and means for holding the same securely in place 
when the mill is in use, as and for the purpose shown 


and set forth. 
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a large heating surface, produce s free circulation of the pressure can be brought to bear on either area or | retracted and partially revolved by bell-crank levers 
: water and a rapid generation of steam, while the on both. The head of the plunger which carries the | and suitable connectious, the hammer and lever being 
joints with the tube plate will be unaffected by expan- operated by wiper cams. Before the blow of the 
sion or contraction. The pipes are of U form, and one [S37 ] 
leg is extended'a few inches above the water level in 2B2686 
The tubes can be applied to vertical or 
330. G on Prorecrine Forr- 
2 4. Westminster 20th January, | yarns employed as weft in the manufacture of China 
The object is to gather or retain shingle washed up GH —) 
by the sea, and it consists in building groynes of open / 
construction, which allow water to pass freely after Wy if d 
having deposited the shingle. Yip | ©) ef 
(SQ 
\ 
| 
| 
hammer, after the partial revolution, the drill is borne 
by a spring against the rock. The rotating lever is 
: connected to a swinging pawl-plate, the pawl of which 
| draw-bars are fixed at both ends of the wagon and 
equidistant from the centre. The end of one forms a 
282771 
horizontal retort, with its lower part of semicircular eli= 
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oosely On its shaft. On the main 6 carrying the 
2 jlates is a friction pinion gearing with a carrier and RN \ a 
e general change wheel gearing with a wheel on the " . 
axis of the cam operating the hammers, both of which 
cester.—8rd February, 1883. 6d. 
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THE EXPLOSION OF ROCKETS IN WOOLWICH 
ARSENAL. 


Tux explosion of rockets in the Royal Arsenal on 
Monday, the 24th, was of so peculiar a character as to 
deserve a special explanation of the action that was going 
on. We all have a general idea of what would happen if 
anumber of rockets were ignited in succession at un- 
certain intervals and projected in all directions. To 
understand the scale on which this was taking place, and 
the peculiar features of the occurrence, it is necessary to 
be acquainted with a war rocket. A full description of 
these rockets will be found in Tuz Evetnesr of April 23rd, 
1871. A shorter one will suffice for us here. Sir William 
first got these projectiles introduced into our 

Ton scale; they had previously been 
employed in war by Eastern nations. A war rocket con- 
sists of an iron cylinder with a conoidal head—vide 
Fig. 1—filled with composition of the same ingredients as 
gunpowder—that is, sulphur, saltpetre, and charcoal, but 

ressed in a column so as to burn rapidly and violently, 
ut not to explode en masse, To ex a sufficiently large 
surface to the flame and obtain the desired violence, a 
conical hole is made towards the rear end, and a tail- 
piece is screwed in with vents for the escape of the 
gas In former years a stick was screwed into it to 
at the rocket head first in flight. Since about 1866 
e’s pattern has altogether superseded the previous 
kinds of war rockets—see 
Figs. 1, 2,3, and 4. These 


a solitary man brushes the percussion ingred ients ther 
through a brass wire sieve. He soft 
camel's hair brush, and needs the greatest skill. We 
remember many years since watching the process, and 
were informed by the operator that if anyone else at- 
tempted to try the process he would run for his life. He 
had seen the ingredients catch in the hairs of the brush, 
and had repeatedly known a flash to occur on the sieve, 
but the gauze, acting like a Davy lamp, kept it from reach- 
ing the composition that had already nw through, which, 
though in small bulk, would have killed him. His two 
pe unaagage had been eventually blown up, one ina private 
actory. The danger involved even in ing rockets is 
hardly to be compared to this, and in the other processes 
it is comparatively nothing. On Monday morning, however, 
by some means yet to be arrived at, an explosion 
took place which brought a rush of men to the spot. 
The details have been capitally described in the morn- 
ing and other daily papers, Driven back by the 
violence of flame and the danger of the burning rockets, 
which were laying about inside the building, and eseapin 

in numbers, Colonel Lyon, the superintendent, and the Staff 
and such of the laboratory men as repaired to the spot at 
once, could only watch for an epee to act with effect. 
The man and boy employed in the shed were missing, but 
the roof had fallen in, and the state of the building was 
such that they could no more be expected to be alive than 
had they fallen into the interior of a furnace and remained 


on, on the same principle : 
as a rifle shot. The rotation, LONGITUDINAL . Ws Yi) 

SECTION 


however, is imparted by 
means of three shields fixed 
to the vents, as shown in 
Fig. 2, which is a 

tive view of the end of a 
Hale rocket. Minor details, 
such as corrugations in the 
case,and the nature of lining 
between case and corruga- 
tions, need hardly be noticed 
here, but it should clearly be 
understood that theserockets 
are capable of flying straight 
in any direction without any 
stick; also, that for some 
reason, which we doubt if . 
any one could supply, the 

« hollow ugged u 

with ‘wind ig. 
instead of having a shell like 
Congreve’s — see Fig, 5 — 
which might be filled, though 
not kept so in store; so that 
in all Hale’s rockets when 
the composition burns out 
there is no further explosive 
effect. The nature 
made weighs 24 lb., and is 
nearly 2ft. long. The 
general order of processes 
of manufacture are as fcl- 
lows:—The body is made 
of the Atlas metal — mild 
Bessemersteel—rivettedand - 
brazed along the seam, cor- 
rugated and lined with 
brown paper and calico, ‘The 
head is made of cast iron, 
and is attached by screws 
to the body, a millboard 


disc separating it from the 
composition. e composi- 
tion is first into pel- 


separa 
have light roofs of corrugated iron, it being considered that 
it is better generally for a roof to be blown off easily than 
to resistance that would generate a violent shock. 
The hed where the accident occurred is a small one where 
rockets are painted and packed, and where, of course, the 
existence of explosive composition and the aprons. iron 
constitutes an element of danger, ar ae, very small 


one, for it is generally necessary to a stron 
flame directly into rocket composition to ignite it. It 
seems very unlikely that this could occur. 


We are unable at present to say in what way the 
explosion arose. This will now be per reg into 
Government officials with special knowledge, as w 
as by a coroner's jury; but, as we say, while great 
care is taken to reduce the danger, the possibility must 
always exist. The risk is confined, of course, to as few 
men as may be. We may mention that there are 

e would 
In this 


\ 


ATLAS (BESSEMER) METAL 


there. Then followed a scene—we write from 
observation, for we happened to be in the arsenal and saw 
it. Rockets continued for a long time—over an hour we 
believe—to fly from the buildings in all directions, Then 
men of the various workshops came out of the doors and 
watched, till occasionally some rockets came whizzing over 
in their direction, when bag. epon get under cover of the 
buildings for a minute. e@ appearance was as if the 
rockets were being discharged on . Needing no 
sticks, they flew straight and true in whatever direction 
they happened to start. Happily, as we have seen, there 
was no danger of a burst at the end. At the same time, a 
24-pounder rocket is a most dangerous and eccentric mis- 
sile, which differs from a shot in being ready to make a 
fresh start after any stoppage until its composition is burnt 
out. Marshall Marmont, who was a great advocate of 
rockets, argued that a battle was always won, not by the 
number of men killed but the number of men ye gees 
He considered a rocket admirably adapted to effect this 
end. It may be conceived then that hundreds of 
iron rockets 2ft. long formed a startling surprise to the 
neighbourhood, e hear that one fell on the top 
of Shooter’s Hill, one on a part of Plumstead Common 
called the Slade. These distances are about a mile as the 
crow flies. Many fell in Woolwich and Plumstead, in 
Green’s-end, Artillery-place,and Hare-street; one or two are 
said to have gone over two miles, none, however, causing 
personal injury. Perhaps as narrow escapes as any are 
said to have uiopenel’ tn a street close to Woolwich 

a rocket entering the buildi cutting away the 

of her table, ands boned school girl who had her desk cut 

by a rocket. 


The loss of life is confined to the cases of the two em- 
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ployed in the building, namely, Richard Ste a 
married man, and Daniel Carlick, a boy of eighteen. e 
behaviour of those employed in the Department was 
admirable. The Standard describes the conduct of Mr. 
Buchanan and his assistants in a shed connected with the 
proof of ammunition just opposite to the exploded rocket 
shed. Efforts were made to throw all the loose powder in 
this building into the water, and all steps were taken to 
limit explosion at great risk. We are notable to give the 
number of rockets fired off. It has been variously esti- 
mated at from 200 to 600. The latter is now said to be 
about the total number that exploded ; of these a Ye 
tion never found their way out of the building. er’ 

500 war rockets escaped. 


THE IRON AND STEEL INSTITUTE, 


, and produci 
this quantity is 


than 2500 men are 
employed in the steel works 


alone eer of the 
mines and blast furnaces. 


furnaces, attached to ten of 
which are twenty Cowper 
hot-blast stoves; and the 


lic machinery. The rail mill 
Asin, cogging, 


lamps have each a power of 
2000 candles. At the same 
time a 10-horse power Tan- 
gye horizontal engine drives 
twelve Siemens continuous- 
current machines, each of 
which maintains a Siemens 
arc lamp of 3000 candles, 
The visitors a with 
great interest the 
of the basic converters, 
the addition of the lime, 
which is contained in a 
— or box run on a 
truck by a small locomo- 
tive under a_ travelling 
crane, picked up by the 
latter, raised, and tipped 
into the mouth of the converter. The blow and pour 
of the converters were also witnessed, with the hydraulic 
machinery for the various operations. The in which 
weigh about 30 cwt., are re-heated and then rolled off at 
one heat into a bar nearly 150ft. long, rising on an 
inclined plane so as to be out of the way. This is then 
sawn into four lengths of 30ft. each. After being straight- 
ened, they have the ends by a cutter yo | 
excentrically, and the two holes for the fish-bolts are dri 
th by Mr. Cowper 
e discussion on the two papers by . 
and Mr. Howson, referred to on 230, was 
on Wednesday Mr. Charles 


the economy at his works by the use of 
Cowper stoves, a 1855 with a furnace of 
7000 cubic feet capacity, the consumption of coke was 
39°64 cwt. ; but was gradually reduced in successive years 


20°4cwt. He gave the Cowper stove credit for 

this result, the other half being due to the increased si 
furnaces adopted. His rule for the proportion of 

air space was half and half; and he considered that 
Cowper’s So for dividing the brickwork was 
best that could be made. The great difficulty that th 
had to contend with formerly was ‘dislodged by but 

a 


to raise the Whitwell stove to 76ft. merely to 
same effect as that given by the Cowper stove, 

Mr. Alfred Hickman could not agree with Mr. 
as to the formation of scaffolds in the blast 
He considered that the evil arose, not from the 


until, in 1882, it was only 19°38 cwt., showing ~~ 
size 
brick 


and withdrawn by hydrau- 


} 
i] 
Arter luncheon in the Drill Hall on Tuesday week,on the 
invitation of the Cleveland ironmasters, the members | 
by special train, provided by the North-Eastern 
ilway Company, to visit the blast furnaces and steel 
works of Messrs. Boleckow, Vaughan, and Co., at Eston. I 
These works, begun in 1876 and started the following | 
year, cost £200,000, and are now the largest steel works ; 
in the world, covering 200 acres of groun 
about 5000 tons of steel weekly. Half | 
obtained from the phosphoriferous ores or the , BN 
treated by the Thomas-Gil- i 
christ process; but the acid } 
rocess is also used. No be 
Fig. 
Gos \ \\ ere are nineteen 
prising \ N wing engines are 0} 
— | \ Beri il horse power each. The steel 
AMUN works alone cover an area 
of 15 tons capacity and four 
Se \ \\ | There are also twelve Sie- 
CZ \N electric light, A 35-horse 
\ 2 \ | rect a 40-light Brush dy- = 
REAR ELEVATION \ \ 
‘GY fron <4 mn A SS 
ets, Which are entered 1nto | 

the case and squeezed in suc- N 
cession by hydraulic pres- 
sure. Eventually the base Big S$. 
and tail-piece are inserted, . 
and the rocket painted, 
finished, and issued. iz 

of inserting the composition has naturally 

; been always regarded as one involving danger, although } 
insignificant accidents only have occurred for a long stretch 
of years now. When pressure is employed Te to } 
a 100 tons on the head of a tare rocket, heat 1 
and friction may be generated by the slightest irregularity. ; 
The buildings, then, where rockets are charged and | 
finished are small detached huts, situated in what may be 
described as a danger region in the marshes to the east of 
the Arsenal, while all the means of approach are wooden 
met carrying gun-metal rails for hand trucks. 

he men are made to wear special clothing and slippers, 
and all grit is carefully excluded. The buildings are small, 
a 

| 

| 
‘ 
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coming down and leaving the coke behind, but from its 
coming down saturated with the ascending gas, He 
agreed with Mr. Howson that the furnace described was 
food, for everyone must admit that scaffolds were more 

ely to form on low than on high boshes. He found that 
that furnace worked best in which the and the fuel 
were charged in alternate layers, as the blast could pene- 
centre, consume the coke, and melt the layer 


Mr. Wood had been the last in the district to put up 
Mr. Cowper’s stoves, and had hardly had time to derive 
the full benefit from their use; but he was working with 
20°75 cwt. of coke, which was a good result, and the = 
of the iron was improved, which was equal to a 
reduction in the quantity of coke. 

Mr. Jenkins here interposed and informed the meeting 
that a serious accident, as stated in our last im ion, 
had occurred at the North-Eastern Steel Company’s works, 
in some metal being spilt, and that Mr. Samuel Davison, of 
the Horbury Junction Ironworks, near Wakefield, who had 
been elected a member on the previous day, had been so 
seriously burnt that he was not expected to recover. 
Under the circumstances the meeting was adjourned by 
the president, and the excursion to the North-Eastern 
Steel Works abandoned. 

The effect of this untoward circumstance was to cause 
more members to visit the works of Messrs. Bell Brothers, 
and to somewhat modify the order of the afternoon’s excur- 
sion. The members first visited the salt bore hole on the 
north side of the Tees, put down by Messrs. Bell Brothers 
by thediamond drill. This was sunk to a depth of 1120ft., 
and the cores are laid in their order alongside; but while 
the red sandstone cores remain entire, those of marl are 
naturally crumbling away. The method of working, as 
described by Mr. T. H. Bell, consists in boring the hole to 
the bottom of the salt bed, putting in a wrought iron tube, 
which rests on the bottom of the hole, but sypported by a 
ring on the surface. This tube is pierced with holes, while 
it receives an inner tube which is only pierced at the lower 
part. Fresh water flows into the annular space between- 
the two tubes, and finds its way through the holes at the 
bottom, and an engine works the double-acting pump at 
fourteen strokes a minute, bringing up from eight to nine 

lons of brine at each stroke from the bottom of the hole. 

e brine is collected in a reservoir, whence it is pumped 
into ordinary evaporating pans. 

The party, divided into five sections, next visited the 
Clarence Ironworks of Messrs. Bell Bros., which were com- 
menced in 1851, and now contain twelve blast furnaces, 
each 80ft. high. They vary in diameter at the boshes from 
T7ft. to 25ft., and in capacity from 11,500 to 25,000 cubic 
feet. All the ore is in ovens adjoining before being 
charged into the furnace, an operation which renders it 
more fusible and gets rid of a large proportion of the 
water. The gases are utilised for heating the blast, which 
is supplied by ten engines, four of the old beam type. and 
six vertical. The vertical hoists are worked by Armstrong 
hydraulic rams and chains passing over pulleys. These 
furnaces run exclusively on Cleveland phosphoriferous 
ore, which is raised by Messrs, Bell Bros., from their own 
mines, to the amount of 20,000 tons a week. 

Thursday’s excursion was wound up by an inspection of 
the Anderston Foundry, started in 1876, and employing 
nearly a thousand hands. It is capable of turning out 
70,000 tons of castings per year, many of which are uced 
by thecompany’s patent moulding machines. Cleveland iron 
is mainly ; and the finished products chiefly take the 
shape of cast iron railway chairs and sleepers, while 
wrought iron and steel switches and crossings, and also 
= steel and iron sleepers, are made in separate 

epartments. 

On Thursday, 20th, the president, Mr. B. Samuelson, 
announced that all the sufferers by the accident at the 
North-Eastern Steel Works on the previous day were 
favourably except Mr. Davison, who had 
died on the previous night. A subscription had been set 
on foot for his widow and family, and several handsome 
subscriptions had already been received. 

The discussion on Mr. Cowper’s and Mr. Howson’s 
papers was then resumed. Mr. Charles Wood remarked, 
with reference to the former, that in the stoves put up at 
the Tees Ironworks, they had reduced the brickwork to 
one-third, leaving two-thirds air space, as they found that 
the blast holes were not big enough before and were apt to 
choke up. The main object of Mr. Howson’s paper was 
to show why a new furnace should work better than an 
old one. In a new furnace, as long as the pressure of blast 
and regular blowing were kept up, the interior would be 
kept free from scaffolds; but if the temperature of the 
blast were reduced, through strikes or other causes, accumu- 
lations would at once begin to form; and then, when the 
blast was again increased, all this stuff had to be melted 
down, and, to bring back the quality of the iron to what it 
was before, an additional cwt. of coke per ton was 
required. Another reason why a new furnace worked 


better than an old one was that the lines altered} 


in shape, the thick walls melted away, and, instead 
of the hearth pone Oft. or 10ft. in diameter, it would burn 
out to 12ft. or perhaps 14ft. The blast then circulated on 
the opposite side of the furnace to where it was wanted, and 
helped to bring down the scaffolds. If the original line of 
wall could be maintained, so as to confine the blast within 
a certain area, the furnace would work all the better. By 
making the walls thin round the hearth, immediately 
above the tuyeres, this burning away was prevented, the 
furnace worked steadily and made but little scaffolding, 
eee. hearth remained clear, because it retained its 
size. 

r. Edward Williams considered that the Cleveland 
furnaces were using on an average 23 cwt. of coke per ton 
of iron produced, cast iron stoves being still largely used. 
He did not think any great saving would be effected by 
substituting brick stoves, but he should certainly adopt them 
on putting up new furnaces, Whatever kind were used 
they must be cleaned thoroughly and larly, and what- 
ever stoves answered this condition were It was a mis- 
take to suppose that economy was effected by adding to the 


diameter of a furnace, whereas it was the height that should 
be increased. Acting on the advice of the late Mr. 
Menelaus, the furnaces at Treforest had been built 70ft. 
high and 17ft. in diameter; they worked for about two 
years with about 18} cwt. of coke to the ton, when 
suddenly the coke went up to over 19cwt. He did not 
believe that this was due to the furnace wearing as it got 
older, according to Mr. Howson’s supposition, but to the 
fact that a cheaper coal had been for coke-making. 

Mr. Wm. Whitwell observed that the use of the brick 
stove might be compared to trading with a balance at the 
bank, whereas the cast iron stove was like spending one’s 
income as fast as it was received, and there was no tee 
that it might not be burnt out in afew hours, Heclaimed 
this advantage for the Whitwell stove, that it could be 
cleaned from top to bottom at a cost not exceeding £2. 

Mr, T. Hugh Bell said that there had been at the 
Clarence furnace an economy in fuel from 32} cwt. in 1857 
to 27 cwt. in 1864, amounting to 5cwt. or 6 cwt. per ton ; 
and this was due not to a change in the dimensions nor 
alteration of heating power, but to mechanical contrivances 
and care in charging the furnaces, 

Herr Kupelwieser, of Witkowitz, M. Greiner, of the 
Cockerill Works, Mr. Windsor Richards, Mr. Harding, 
and Mr. Hawdon, spoke in favour of the Whitwell stoves, 
and M. Escalle, of the Tamaris Ironworks, France, in 
favour of the Cowper, while Mr. John Gjers defended the 
cast iron arrangement. Mr. Martin said his firm had both 
Cowper and Wbhitwell stoves in use ; though higher heats 
were attained with the former when clean, the balance was 
in favour of the latter on account of the facility for clean- 
ing. He insisted on the necessity of increasing the 
sectional area of the connections when substituting brick 
for cast iron stoves. 

Mr. Howson, in his reply, insisted on the importance of 

ter attention being paid to the lines on which blast 
Senne are to be constructed, and referred to the lines of 
two furnaces, both of which had done unusually good duty. 
He preferred that at Treforest, and had no doubt that if 
this furnace had been of larger capacity, and supplied with 
brick ‘stoves, the consumption would less 17 cwt. 
of coke per ton of iron produced. 

After Mr. Cowper and Mr. Howson had replied, the 
President observed that his experience as to rege wd of 
fuel and the diameter of blast furnaces was that, the heat 
being the same and the heating surface proportionate, wide 
surfaces worked better than narrow. He thought it was 
proved that where new furnaces were erected, a consider- 
able saving was effected by the use of fire-brick stoves as 
compared with cast iron. 

After votes of thanks to the authors of the paper, the 
local committee, the North-Eastern Railway Company, and 
the proprietors of works thrown open, had been carried, 
and also to Mr. Samuelson for presiding, the meeting ter- 
minated, and the members proceeded by special North- 
Eastern Railway train to Stockton, where they were enter- 
tained at luncheon by the local iron trade. 

Among the twenty-seven works thrown open for inspec- 
tion at Stockton, probably the Thornaby Ironworks of 
Messrs. Wm. Whitwell and Co, attracted the largest 
number of visitors. A French ironmaster, M. Escalle, 
who regarded this visit as a pilgrimage to the place where 
Mr. Thos. Whitwell met his death, remarked on the order 
and cleanliness of the works, the three blast furnaces 
having been painted black and the stoves stone colour. A 
stove has recently been erected after the latest model. In 
the testing-room, provided with a tensile strain machine 
by Mr. Daniel Adamson, were many samples of iron show- 
ing remarkably good fractures, and some elaborate hot and 
cold tests. The day was wound up by a fée at Saltburn- 
on-the-Sea, marred, however, by pouring rain. 

Three alternative excursions had been arranged for 
Friday, 21st. The first group of members, limited to 100, 
went on board a steamer provided by the North-Eastern 
Company to view the Tees Improvement Works. Inci- 
dentally some of the party went on shore at Port Clarence 
to inspect the boring operations for salt that are 
being undertaken. by Messrs, Allhusen and Co. Two bore- 
holes are being put down by the diamond drill, under the 
superintendence of Mr. Vivian; one of them, begun in 
June last, has attained a depth of 960ft., after passin, 
through 150ft. of alluvial deposit, 700ft. of the new 
sandstone and the gypseous marls, 

Under the guidance of Mr. Isaac Wilscn, M.P., chairman 
of the Tees Conservancy Commissioners, Mr. Joseph 
Dodds, M.P., chief clerk of the Board, Mr. John Fowler, 
the chief engineer, and Mr. Jopling, assistant engineer, 
the party proceeded down the river, and were shown the 
various improvements that have been made since 1855, 
when the Commission formed in 1852 began operations. 
Twenty miles of low-water training walls have been built 
in order to confine the channel to one course. No less 
than 81,657,000 tons of clay, gravel, and sand have beex 
dredged from the bed of the river, while 120,000 cubic 
yards of rock have been blasted with the aid of Colonel 
Beaumont’s drill. The result is that, instead of an ill- 
defined and crooked channel only 2ft. deep at low-water, 
there is now a fixed and easy channel of 11ft., which will 
be increased to 14ft. in a year’s time, and ultimately to 
20ft. The cost of this work has been £360,000, with an 
additional £210,000 for the South Gare breakwater, 2% 
miles long, constructed of 4,316,226 tons of blast furnace 
slag, and 15,250 tons of Portland cement, worked into 3 to 
4-ton blocks, The construction of this breakwater, to which 
ironmasters will contribute £80,000, by allowance for the 
slag removed from their works, has had the effect of making 
the bar stationary and increasing the depth on it to 18ft. 
at low water. | The North Gare breakwater, 2000 yards 
long, has been begun about a year, and about fourteen 
miles of embankment have been constructed, by which 
2600 acres of land have been reclaimed, over 1000 
having been sold for more than £1 per acre on the 
av Luncheon was served at the Fifth Buoy Light, 
Mr. Wilson presiding. 

The second group went by North-Eastern Railwa: 

ial train to Crook, in the South Durham coalfi 


which is the most prolific in the world, the output of 


last year being nearly 22,000,000 tons.. Of this quantity 
Messrs. Pease and Partners raised nearly 1,500,000 tons, 
producing 700,000-tons of coke in 1822 ovens. For a long 
mee ap they have turned their attention to saving the 
volatile products of the coal, which now, for the most part, 
escape into the atmosphere to waste, while they also 
destroy vegetation. A of twenty-five Simon-Carvés 
ovens has been constructed with the results stated in Mr. 
R. Dixon’s paper, while the success achieved has induced 
the firm to for the erection of twenty-five more 
ovens on the same system. The coal is carbonised b: om | 
subjected in a thin layer to a high temperature in a cl 

vessel, the volatile products being burnt outside the oven 
— they have been deprived of their tar and ammoniacal 

iquor. 

A sub-division of the second group, consisting of about 
fifty members, visited the Stanner’s Close Steelworks, at 
Wolsingham, established twenty years ago for the produc- 
tion of steel by Mr. Charles Attwood’s process, The 
works, illuminated by the electric light, are provided with 
six open-hearth melting furnaces, and are capable of turn- 
ing out 200 tons of steel castings and forgings weekly. 
Some steel ingots were shown by Mr. Shaw, the manager, 
which he believed to be the first produced on the 8 
hearth, and also a coupling chain and swivel, cast together 
for the Paris Exhibition of 1878. 

This group was entertained at luncheon in the joiners’ 
shop of the North-Eastern Railway Works, Mr. David 
Dale Aare me Several models were shown at work, and 
also the identical flag that was used on the opening of the 
Stockton and Darlington Railway. These works, fitted with 
modern appliances, were afterwards inspected. They cover 
an area of 8 acres, employ 1100 men, and turn out twenty- 
five new locomotives a year, besides repairs. It was said 
that a locomotive could be begun and completed ready for 
running in eight days. 

The works of the Darlington Steel and Iron Company, 
and the Darlington Forge Company were also visited. The 
former turn out yearly 40,000 tons of rails by the old 
Bessemer process, using Gjers’ soaking pits. e latter, 
begun in 1853, covers eight acres of ground, and a + 
400 men, turning out 3600 tons of forgings yearly. eir 
chief work is large forgings for vessels, 

The third group proceeded, also by N.E.R. special 
train, to the Liverton iron mines at Loftus, recently pur- 
chased by the Cargo Fleet Iron Company. The area of 
the royalty is 2200 acres ; and the seam worked is eighty 
fathoms deep and 8$ft. thick. A large portion of the 
wd descended the shaft by the cage, which is fitted with 

alker’s detaching hook and Calow’s safety grips. They 
then made their way along the main road, which was 
lighted = with candles, to one of the working places to 
witness the operation of getting the ironstone. This is 
effected by “aoe machines, invented by the engineer, 
Mr. William Walker, in which a drill is rotated at a high 
speed, by compressed air, produced by a Fowler horizontal 
air-compresser worked by a pair of winding engines dis- 
connectel, and led down the shaft in an 8in. pi The 
drills are made of a not very high quality steel, of ellipti- 
cal section, twisted at the works, They bore a hole about 
4ft. Gin. deep in less than a minute, whereas more than an 
hour was formerly required by hand. The holes are 
charged with compressed powder, never with 
dynamite, the action of which would be too sudden. 
The machines have two boring heads, one for the 
top and the other for the bottom of the seam. It is 
asserted that one machine will bring down enough stone 
to keep a full-sized blast furnace supplied. There is a 
band of shale in the middle of the seam which cannot be 
separated from the stone at the face. Stone and shaleare, 
therefore, raised together in tubs by the , Which has a 
false bottom working on a pivot at the end furthest from 
the drum, and that at which the tubs run off. When the 
cage is lowered upon the “keeps,” the near end of the 
false bottom rises sufficiently to start the tub on its journey 
towards the separating floor, the “sneeks,” or catches 
which retain the tub in the cage, being at the same time 
taken off automatically. This arrangement saves the usual 
hard work of two men pushing the tub off the cage. 

Not a horse or locomotive is employed at these mines; 
railway wagons are hauled up a sharp incline by a steam 
capstan, erected to replace the winding engines in the 
event of a breakdown. In all other cases a direct lift is 
effected, 20 as to give a sufficient rise to allow the trucks 
to run by gravitation. Thus, on leaving the cage the 
impetus given to the tubs, by raising one end of the floor, 
aided by the gradient of the way, causes them to run 
until arrested on the weighbridge by a hook. Here each 
one remains to be weighed, until the next tub releases it 
by depressing the hook by its axle, but is itself retained. 
Passing onward down a descending ae the tub is 
caught by a “kick-up” or “tumbling Tom,” by which it is 
tipped, but the centre of gravity of the Fg cl tub being 
different from that of the full one, it is brought 
automatically, and runs back of itself along the return 
road, being raised a few feet by a steam lift, to give the 
necessary descent. By means of a pair of buffers and 
points, the empty tub is brought back ready to be run on 
to the cage, almost without handling. 

The contents of the tub are discharged on to a moving 
platform, consisting of an endless band, 75ft. long and 5ft. 
wide, composed of steel links and plates.- Here the iron- 
stone is picked out by forks and directed to railway wagons 
on either side, while the stone passes on and is tipped into 
trucks that work on an incline by a self-acting 
ment, and are tipped out into valley to form new 


ground. The wagons of ironstone are also led by gravita- 
tion to the calcining kilns, where they are raised about 
60ft. by a lift. ents are being made to roast the 


whole of the iy gs Lg tons a day—by which process 
30 per cent. will be saved on reg The wagon then 
gravitates to the North-Eastern Railway, by which it 
is conveyed to the Cargo Fleet Ironworks at Middles- 
brough to be smelted. All these works have recently been 
laid out by the engineer, Mr. W. Walker, and it was stated 
that they have, with the boring machines, transformed the 
concern from a losing into a paying one. 
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The Cargo Fleet Ironworks, which were open to inspec- 
tion, produce weekly 2000 tons of Cleveland pig, with five 
blast furnaces, which are among the best arranged in the 
district. Two furnaces, of a capacity of 15,178 cubic 
feet, were put up in 1866; two more, of 22,230 tons 
capacity, were added subsequently, and the fifth, of 
20,000 tons, in 1875. They are 75ft. high, but the 
diameters of both vary from 20ft, to 24ft. Owing to 
difference at the mouth, it is not the furnace that is 
widest in the bosh that has the greatest capacity. The 
blast is supplied by five blowing engines, of which one of 
100-horse power is an old beam engine by Hawks, Craw- 
shay, and Sons, Gateshead ; two of 50-horse power each 
are by Coulter, of Blackburn ; and one of 80-horse power 
is by Cochrane, Grove, and Co, The fifth, generally kept 
in reserve, of 90-horse power, is by Kitson and Co., of 
Leeds.. It has an inverted direct-acting cylinder, of 40in, 
in diameter, and 4ft, Gin. stroke ; the connecting rods from 
the crosshead working’on.to crank pins in the fiy-wheels. 

After visiting this company’s mines, the members were 
entertained at luncheon in the school-room. Mr. J. G. 
Swan, the managing director, guaore The day’s doings, 
and indeed the Middlesbrough meeting, were pleasantly 
brought to a close by a conversazione, given by Mr. and 
Mrs, Carl Bolckow, at Marton Hall, Art treasures were 
there in abundance, including busts, by Wyatt, of George 
and Robert Stephenson, Rendle, Fowler, Hawkshaw, and 
Nicholas Wood. 


THE GIANTS CAUSEWAY ELECTRICAL 
TRAMW 


Tuts day, September 28th, the Portrush and Bush Valley 
mway, or as it is sometimes called the Giant’s Causeway 
Tramway, will be opened by the Lord Lieutenant of Ireland and 
the Countess Spencer. This is the first electric tramway in the 
United Kingdom, 
In the summer of 1881, Mr. W. A. Traill, late of H.M. 
Geological vores suggested to Dr. Siemens that the line 
and Bushmills, for which parliamentary 
powers had been obtained, would be suitable in many res’ 
for electrical working, especially as there was abundant water 
power available in the neighbourhood. Dr. Siemens at once 
joined in the undertaking, which has been carried out under his 
direction. The line extends from Portrush, the terminus of the 
Belfast and Northern Counties Railway, to Bushmills, in the 
Bush Valley, a distance of six miles. For about half-a-mile the 
line passes through the principal street of Portrush, and has an 
extension along the Northern Counties Railway to the harbour. 
For the rest of the distance, the rails are laid on the sea-side of 
the county road, and the head of the rails being level with the 
ground, a footpath is formed the whole distance, separated from 
the road by a kerbstone. The line is single, and has a gauge of 
3ft., the standard of the existing narrow-gauge lines in 
Ulster. The gradients are exceedingly heavy, being in 
parts as steep as 1 in 35. The curves are ak in aay 
cases very sharp, having necessarily to follow the exist- 
ing road. There are five passing places, in addition to the 
sidings at the termini and at the carriage de At the Bush- 
mills end the line is laid for about 200 yards along the street, 
and ends in the market place of the town. The system of work- 
ing is almost identical with that adopted at the Urystal Palace, 
save that instead of the rails being used as conductors, a separate 
conductor is employed, consisting of a third rail, weighing 19 1b. 
to the yard, and standing close to the fence, and through this 
electricity is transmitted to the Siemens motors, which propel 
the cars in a way too well understood to need description here, 
At a picturesque spot, known as the Salmon Leap, about three- 
quarters of a mile from the present terminus of the Giant’s Cause- 


way Electrical Railway, the river Bush has fall of 26ft., a natural 


advantage as a source of motive power not lost sight of by the 
promoters of the railway, who have now utilised it for working 
their dynamo machines. Two turbines, each capable of yielding 
50-horse power at 225 revolutions per minute, are placed in a 
recess dug out of the solid rock on one bank of the river, and 
are secured to girders built in concrete and masonry. The water 
is conducted from its highest point through conduits of con- 
siderable length into a wood tank 9ft. wide which bridges the 
recess, and in which are two sluice valves for opening or closing 
the inlets to two wrought iron tubes, each 3ft. 6in. diameter, 
connecting the tank with the turbines. A framework of wrought 
iron joists is placed on the top of the tank, fitted with standards 
and pedestals for shafting, and is supported at one end by two 
columns carried down to a gi spanning the walls under- 
neath, whilst the other end is built into a wall. The governors 
are mounted on a frame and are driven by spur wheels from the 
upright shafts. An excentric—not shown on drawing—on. the 
governor spindle works a lever and ratchets on opposite sides of 
a small wheel, to give motion in opposite directions, according as 
one ratchet or the other is thrown into gear, to a screw on which 
a nut can travel sufficient sue ap to move the turbine gate 
spindle through a quadrant of a circle—the travel of the 
regulating vanes. A slip motion is attached to the screw at 
each end to prevent motion beyond fixed limits. When the 
turbines are running at the proper speed both ratchets are thrown 
out of gear by the governor, and when fast or slow the opening 
or closing ratchet is slipped into gear by a cam until the inlet 
opening of turbine is adjusted to corres 

Two chains are carri 


ly as a 
wedge is inserted or withdrawn, and the 
dynamo machine itself may be stopped or started whilst the 
shaft is.in motion, without moving the belt,. All the operating 
levers are brought to snk and are fixed to a beam in the 
machine house, duly labelled to show at a glance their different 
utposes. Only one d 0 machine is worked at present, but 
it is intended to lengtliges the main shaft in the machine house 
and work two, preparations for which are-already made. The 
available power—100-H.P.--is ample for all the requirements of 
the line, and now that it is in operation will very greatly reduce 
the working expenses. The whole of the shafting and gearing 


has been executed by Messrs. J. Bagshaw and Sons, engineers, 
Batley, under instructions from Mr. W. A. Traill; chief engineer 
of the tramway company. 

The tram-cars are fitted with Price’s automatic brake, 
which we also illustrate on page 244. The brake has been 
fitted to all the electric cars to meet the requirements of the 
Board of Trade, and Major-General Hutchinson, at his inspection 
last. month, after trying the car down steep inclines with full 
power turned on, expressed himself satisfied with its perform- 
ance, and reported that “an efficient brake had been supplied.” 
Some of the advantages claimed for this automatic brake are— 
certainty of action, simplicity of construction, cheapness, and the 
protection it affords against over-driving or runaway engines, It 
also affords no temptation to the driver to tamper with it, since 
it does not reverse his engine or bring him to a stand; but 
merely checks him when driving too fast, and ceases to act once 
his speed falls below the proper limit, One car has been running 
on the Giant’s Causeway Tramway constantly for three months, 
and the friction clutch shows no sign of wear. 

Fig. 1 shows an elevation of a pair of car wheels, with brake 
apparatus fitted on the axle, Ais a drum which runs loose on 
the axle, and carries Addyman’sfriction clutch C, one portion being 
keyed to the axle. When the wedge-pointed rod is pushed in 
it expands an iron ring, which grips the interior of the drum, 
thereby causing it to revolve with the axle and to roll upa 
chain passing through a pulley attached to the end of ordinary 
hand brake cross levers. On the outer end of axle is fitted a 
centrifugal governor B consisting of a sloping lever with weights 
at each end. A link connects this lever with the end of 
wedge rod, and a spiral spring keeps the wedge withdrawn, 
and the weight lying close to the axle. As soon as the 
speed of the car exceeds the proper limit, the weights fly out- 
wards, compress the spring, and push in. the wedge, which 
causes the drum to roll up the chain and apply the brakes, with 
a force proportionate to excess of speed. A pair of spiral springs 
at each end of the cross lever keeps the brake-box clear of the 
wheels. . It will be seen from the drawings that all parts of the 
brake are made in halves, so as to enable them to be fitted to 
axles of existing tramcars. 

Fig. 2 shows a plan of the ordinary brakes, and the mode of 
attaching the chain to the cross lever. Fig. 3 is a section of 
Addyman’s friction clutch. The brake is set to act at any given 
speed by simply screwing the lock nuts in either direction, 
compressing the spring in a greater or less degree. The brakes have 
been manufactured by Messrs. J. Bagshaw and Sons, Batley, from 
the designs of Mr. E. B. Price, assistant engineer to the Giant's 
Causeway Electric Tramway Company. 


ON EXPLOSIONS OF VESSELS CONTAINING 
COMPRESSED OXYGEN, COMPRESSED AIR, 
OR COMPRESSED NITROUS OXIDE. 

A FrEw weeks ago we published—Tur Encivzer, August 3rd, 

1883—an account of a curious explosion of a boiler filled with 

compressed air which was employed to work the machinery em- 
ployed in hauling coal, at Ryhope Collieries, Sunderland, on the 
1st March last. It appears as if the whole apparatus concerned 
were saturated with oil and coal dust, and to the combustion: of 
these materials in the compressed air the explosion was, or rather 
isdue. There is nothing in the description to Jead one to believe 
that the iron, which was doubtless rusted, corroded, and dull, actu- 
ally took fire, but this might have happened, and the heat and 
pressure would have been rapidly and dangerously increased. An 
interesting description of the c istics of such an explo- 
sion, when the iron or steel of the vessel begins to burn, was 

given about nineteen years ago by Professor Frankland, F.R.S., 

in a short account of the combustion of iron in compressed oxy- 

gen. He says that whilst oxygen was being compressed into a 

Natterer’s apparatus, recently supplied to the Royal Institution 

from Vienna, an accident occurred, which deserves to be placed 

on record owing to the interesting relation of iron to highly- 
compressed oxygen revealed by it. The accident occurred in the 
following manner :—Oxygen was liberated from pure chlorate of 
potash, heated in a Florence flask, and was collected in a floating 
bell-gasholder, whence it was drawn through a flexible tube, and 
pumped into a strong wrought iron receiver of 0°62 litre 
capacity, and weighing 2°775 kilogs. When about 25 atmo- 

heres of oxygen had been introduced into the receiver, a 
sharp explosion occurred, followed by a shower of brilliant 
sparks, which lasted for several seconds. On examining 
the apparatus it was found that the union joint connecting the 
pump with the receiver had given way, allowing the compressed 
gas to escape from the latter. The pump head containing the 
valve was slightly scorched internally. The steel tube connecting 
this head with the receiver was very hot, and had evidently been 

in a state of active combustion, as it was coated internally with a 

layer of fused oxide of iron (magnetite?), whilst its bore had 

increased to at least three times its original size, and in two 
places the tube was even perforated. The receiver was also 
heated, although not to such an extent as to be unbearable by 
the hand. On examining its interior it was found that the 
combustion had been propagated to the steel cap, the narrow 
passage in which was hollowed out into a capacious chamber, 
whilst the steel screw valve had been completely consumed. The 
combustion had not, however, stopped here, but, extending into 
the receiver itself, had seized upon the internal of the latter 
and covered them with fused globules of magnetic oxide of iron, 
and there can scarcely be a doubt that, had the union joint not 
given way and thusfurnished an outlet for the compressed oxygen, 
the latter would in a few seconds more have converted the 
receiver into a most formidable shell, the almost inevitable explo- 
sion of which would have scattered fragments of intensely ignited 
iron in all directions. 

ing the primary cause of this explosion, there can 
scarcely be two opinions. The piston and valves were lubricated 
with olive oil, and the latter, becoming ignited by the heat of 
the com gas, had communicated its combustion to the 
steel and iron of the apparatus. Although the pump and receiver 
were not artificially cooled, yet this circumstance did not in all 
probability contribute materially to the ignition, because the 
oxygen was very slowly pumped into the receiver, the operation 
having to be frequently interrupted, to wait for the necessary 
quantity of gas which was being contemporaneously generated. 

Moreover, it had been found immediately before the explosion 

that the receiver was quite cold, and the head of the pump only 

just perceptibly warm. A few days previously sixty atmospheres 
of oxygen had been with impunity rapidly pumped into the same 
receiver, and equally without any external refrigeration. How, 
then, is this difference of result to be accounted for? The 
answer to this question is not difficult, when an apparently trivial 
alteration in the condition of the apparatus in the two operations 
is known. In the directions for the use of Natterer’s apparatus, 
contained in the article “ Kohlensiiure "—Handwirterbuch der 

Chemie, vol. iv—the writer states that before the ing 

begins the ‘the ‘platen ‘und the valve ‘shoul te 

filled up oil, so as to prevent the retention of any gas 


between the piston and the valve when the former in compression 
is pushed to the extreme limits of its stroke. Any gas so 
remaining in such space—schiidlicher Raum—expands again on 
the return of the piston, and thus causes, if not an actual 
loss of power, at least a considerable retardation in the com- 
pressing process. In the operation above described, in which 
sixty atmospheres were compressed with impunity imto the 
receiver, the directions of the Hanawérterbuch were omitted to 
be taken; whilst in the subsequent experiment, in which ignition 
occurred, a layer of olive oil about 0°lin. in thickness was poured 
upon the piston, so as to exactly fill the space above mentioned. 

Now a careful examination of the burnt parts of this appara- 
tus left no doubt that the combustion began in the space between 
the piston and the valve, and that it was the layer of oil which 
first became ignited. The compression of oxygen to one twenty- 
fifth of its volume, should, according to thermo-chemical laws, 
raise the temperature of the oxygen to upwards of 2000 deg. C., 
but after making due allowance for the loss of heat to surround- 
ing surfaces, there still remains a temperature sufficiently high 
for the ignition of oil under favourable circumstances. If the 
oil be spread in a thin film upon the surface of a mass of metal, 
the rapid absorption of heat by the latter prevents the tempera- 
ture of the oil rising to its igniting point ; but, in the form of a 
layer, 0°1 of an inch in thickness, no such rapid refrigeration can 
occur, and the surface of the oil in contact with the gas wd 
become ignited by the rapid communication to it of the hig 
temperature of the compressed oxygen. This should serve to 
caution those who may be disposed to use combustible lubricants 
in the compression of oxygen or nitrous oxide. If ignition of the 
oil occur at high pressure, it will assuredly be communicated to 
the iron of the receiver, which evidently burns in oxygen com- 
pressed twenty-five times, with at least the same facility as tissue 
paper in atmospheric air, the condition of the various 
the apparatus, after the explosion, leading to the conclusion that 
the combustion from the beginning to end occupied only a short 
time, probably not more than three or four seconds, The risk 
attending the compression of oxygen and nitrous oxide may be 
avoided by the employment of a non-combustible lubricant, soft 
soap appearing to be the material best suited. 

The facility with which a mass of iron thus becomes ignited, 
and the rapidity with which it burns in oxygen, at high pressures, 
suggests the possibility of employing shells of wrought or cast 
iron ¢ with comp oxygen for warlike purposes. The 
interior of such a shell would scarcely be more difficult to ignite 
than gunpowder, and, once ignited, the pressure of the enclosed 
oxygen would, notwithstanding its absorption, be for some time 
augmented by the intense heat, whilst the walls of the shell would 
become thinner until they finally burst into fragments of burn- 
ing and semi-molten iron. Andrews’ calculations show that 780 
cubic inches of oxygen in combustion with iron would evoive 
sufficient heat to raise 1 lb. of cast iron to its melting point. 
This amount of oxygen introduved into the receiver above 
described would exert a pressure of 20°5 atmospheres ; it would 
require a quantity of oxygen exerting a pressure of 125 atmo- 
spheres to raise the whole receiver to the melting point of cast 
iron. These conditions are not encouraging, for although a less 
amount of oxygen would suffice for the purpose required, the 
thickness of the vessel when used as a projectile would doubt- 
less have to be augmented, and little could probably be effected 
with less than 100 atmospheres of oxygen forced into the shell— 
@ pressure, which, it is to be feared, would prove not only danger- 
ous, but unmanageable. ‘ 


HORIZONTAL ENGINE WITH AUTOMATIC 
EXPANSION GEAR, 


Tue engravings which we give on page 241 illustrate the hori- 
zontal engine by which most of the machinery was driven in the 
recent Electric Light Exhibition at the Aquarium. A pair of 
the same engines working on one shaft and indicating about 
400-horse power, is also fixed in the Fisheries Electric Lighting 
installation, as illustrated in our impression of the . 14th inst., 
this pair having been purchased by the Government for working 
the electric lighting machinery of the South Kensin Museum. 
The general design and arrangement of the engine is clearly seen 
from the side and end elevations and plan, page 241, while the 
sectional plan, together with the annexed di Figs. 1 to3 
—show the construction of the steam chests with the exhaust 
and expansion valves in their separate cases, as well as the posi- 
tions of the om valve, as due to the control of one or 
the other of tavo excentrics, the positions of which with 


relation to the crank pin are shown at Fig. 1. It will be seen 
that the range of movement of the link connecting the ends of 
the two expansion excentric rods is but small,.so that the 
governors by which the link is controlled need also but'a small 
range of vertical movement to make a considerable difference in 
the point of cut-off. The cylinder of the engine is 18°5in. in 
diameter, and the stroke is 32in. It makes the same number of 
revolutions as the double engine at the Fisheries Exhibition, 
namely, 68, and may be taken as half the power, Although not. 
shown on the engraving, a dash-pot is connected with the 
governor lever to steady the action on the link. The weight of 
the reciprocating parts is balanced by the crank disc, which is. 
made of yerying tiiicknesses. The whole engine is mounted on 
a - 


plate, which is extended in length when a condenser- 
is at and its performance is such as to give a very high 
efficiency, while the of automatic eat-off geax 
described secures notable uniformity of rotation. : 
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lating gear, so that the gates of the turbine may be opened or SSSR WS DSSxSS=> 
closed by hand. On the top of the upright shafts are two pairs 4 Fics ——— 
of bevel wheels to drive two horizontal shafts, on each of which as {ee se 
is fitted Addyman’s friction coupling, whereby both turbines may & 
be left to run idle, or either or both may be put into gear. This 
coupling has already been illustrated in our impression for AKC RS HES << 
April 9th, 1880. 
Aspur ‘wheel on the inner end of each shaft roe into a wheel “lllttttddea YA Lia” 
on another shaft placed immediately above and carried into the 
machine house, the centres of which wheels would be repre- , 
sented by the three points of a triangle. 
Thus the turbines may be used singly or Va 
together. On the dynamo main driving 
shaft, again, is. placed a friction pulley, VW 
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SHOWINC PORTION I AFTER REMOVAL OF CRANITE BLOCKS ABOVE POINT OF IMPACT 
SHOWINC CENERAL COND! TION OF CONCRETE 


Iv our impression of August 3lst we gave figures of the 
_—_ plan of the coast fort target recently fired at by 
80-ton at Shoeburyness ; also the effect of the 
first round fred on August 22nd last. The three remain- 
ing portions have been now attacked, with results which 
we give below. Before doing so it may be well to state 
— briefly the nature of each structure attacked, and 
to make a slight correction on what we said before. The 
front consists of four portions, viz.: Portion I.: Granite and 
concrete, 40ft. thick in all ; that is5ft. of —_— in front,then 
13ft. of concrete, next 5ft. of granite and concrete behind it. 
Portion IL: 20ft. of granite and concrete protected by a 
Cammell—Wilson’s—compound or steel-faced plate 12in. 
thick, fixed in a wrought iron frame. Portion III.: 20ft. 
of ite and concrete protected by a sandwich iron 
shield, consisting of two 8in. layers of iron and din. of 
wood between the plates, also supplied by Cammell. 
Portion IV.: 40€t. thick of concrete only. The effect of 
the first round which was fired at Portion III. was 
described in Toe Encinzer August 3lst. We have only 
now to give the shot whose ents have been assew- 
bled and are shown in Fig. 7. e second round was fired 
on September 11th at Portion IL, the steel-faced plate, &c. 
The projectile was in this, and in every other case, a 
Palliser shot weighing over 1700 Ib., the striking velocity 
under 1600ft. The effect is seen in 


pressed unusually flat against the masonry supporting the 
plate. There were annular rents 
the shot, where ma 

the radial cracks were nearly all fine hair cracks—the 


may be seen, is very 

made by the shot point at A. The 
opened the joints at the upper bolts 

view, Fig. 3, be examined, it will be seen that a tremendous 


Fig. 1, Taz Eneinzer, August 31st. Hence the cracks 
Roti nearly all radiate from the point 
im 


this instance. How is this to be accounted for? The 
natural si tions are inferiority in shot, special excel- 
lence in plate, or special support given to this nature of 
plate by hard backing. There does not appear to be an 
reason to call the shot bad. The plate is certainly excel- 
but we that cause most— 
t is to say, that very ing specially brings out 
the ape of steel-faced plates. This supports the opinion 
of the — considered the yieldi 
backing at Spezia told much more against the compoun 
plates than the steel. Any one who looks at the indica- 
tion of concentric hair cracks which are apt to be formed 
in compound plates, almost like the circles round a stone in 
water, will perhaps concur in thinking that the value of 
hard backing to this class of armour is peculiarly great. 
Look at Fig. 3, and jadge what would have been the effect 
on this plate if the backing had allowed it to bend much 
more. Would not the line of rupture from the point of 
the shot to the cracks about A have been completed? The 
bulged back of the plate and the shot have received a tre- 
mendous pressure against the backing, Can we doubt 
that if the backing had not been an extraordinary one the 
plate must have snapped across? We are in no en f 
detracting from the qualities of the plate, whi 
is apparently beautiful. It would, however, we 
be manifestly impossible for any 12in. plate to stan 
the blow we have to consider under any ordinary con- 
ditions. Giving it all credit for excellence then, we have to 
explain why it much more than twice the blow that 
would generally smash such a plate up. We suggest the 
following. The plate with its hard surface and. hard 
backing resisted the shot very sharply, and rigidly; this 
being a chilled shot, broke under such a shock much more 


easily than a good steel shot would do. In fact, under these | i 


particular conditions, a softer shot with more tenacity 
might have done better. Still, an enormous force was at 
work, breaking and tearing out rings of metal close round 
the shot, and actually ae in the face of the granite 
behind it, and it isto be noticed that there are no detached 
bruises on the plate face, so that the work was delivered 
well at point of impact. The plate had been cracked from 
the front toa depth of 9sin. at the edge, as shown in 
Fig. 3, but the shot was unable to bend it back and tear 
= the remaining thickness from the opposite side, and so 

e blow was borne. 

We have spoken of the itude of the blow ; let us 
compare it with that borne by other plates, taking asa 
measure the number of foot-tons total energy in the blow 
divided by the number of tons This 

ives us the number of foot-tons for every ton of 

e 38-ton gun at Shoeburyness was fired on July 
Qist, 1880, at a steel-faced plate, 18in. thick. The 
shot had a calculated penetration of 18’6in., and 12,980 foot- 
tons energy. The plate weighed about 24 tons. Hence 
the blow Tight the per ton of effect 
was ight, the shot i . At Spezia, 
in Wovoaber last, the weighed about 31° 
tons, and the heaviest blow on them was 33,960 foot-tons, 
that is, 1046 foot-tons per ton of metal. Under this each 
plate broke to pi It is fair to say that it was the 
second blow, previous one having been 654 foot- 
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tons per ton of metal. The two together then make 1700 
foot-tons per ton of metal. At Ochta the steel plate was 
broken with a blow of 711 foot-tons per ton of metal, 
The plate now before us probably weighed about 10°5 tons 
only ; a blow of 30,000 foot-tons then implies a shock of 
2857 foot-tons per ton of metal, that is, four times as heavy 
a shock as any single blow at Ochta on a plate of the same 
thickness, This was borne without breaking the plate 
asunder or penetrating it. Unquestionably, then, the 
shield is a wonderfully good combination, and very far 
better than the sandwiched iron one, which has not the 
opportunity ing its in, attacking the . 

ite fairly A “We have referred to Fig. 7, showin 
the recovered shot from the sandwich 3 it wo 
be interesting to of the shot now 
bedded in the compound plate with it. 

To pass on to the ite and concrete portions. Round 3 
was at Portion L., the granite and concrete. The projectile, 
fired with approximately the same energy as in the previous 
rounds, entered the about the spot marked A in 
Fig. 5, dislodging snd. breaking the stones in the imme- 
diate vicinity, and penetrated ugh the 5ft. of granite 
and 13ft. of concrete, keeping a fairly direct line until it 
came against the second granite layer ; here wed pr after 
destroying a little of the granite face, turned sharp off 
havi us first gone directly to a depth of 18ft., 
and laterally about 7ft. Fig. 5 shows the upper 
granite stones removed. The concrete may be geen to be 
lifted, cracked, and in a “demoralised” condition yun 
Fig. 8 shows the shot fragments assembled. e fo 


With regard to these two masonry targets, it is difficult 
to speak exactly; as we before remarked, we think that the 
concrete. has not a fair chance, owing to its having been 
made so short a time. Apparently the granite bears 
something the same sort of relation to the concrete as the 
steel- plate bears to the iron one: that is to say, it 
stops the shot much more abruptly. The t of 
alternate layers may be good for the shot in Portion 1. 
which, turned off from the second layer of granite, 
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| 
Figs. 1, 2, and 3, which show the plate, and Fig. 4, 
which shows the masonry behind it. It will be seen 
that the ~ stood wonderfully well. The shot broke up, 
its head being fixed"in the plate. See Figs. 1, 2, and 3. 
The plate was bent and bul the bulge and shot bein 
ound, which nearly resembDied hose already ea as to 
ts brag was disch arged on September 20th. It entered 
Portion IV., concrete only. Fig. 6 shows the present con- 
epth of the most important may seen in Fig. 3. dition of the target. The shot has attained a depth of 
The bolts stood well, holding the plate up. They were considerably over 24ft., perhaps over 30ft., but at the 
subsequently broken to enable the back of the plate and time we obtained our information it had not been 
masonry to be examined. Fig, 4 shows the granite with found. It is not entirely through the 4O0ft. or even 
the indentation and cracking made by the blow. This, it nearly ©» or there would be more signs of its presence at 
e 
strain must have fallen on these bolts, though we do not 
understand that they gave way. Crack C was produced 
by the first round fired at Portion III. It may-be seen in 
Taking this round as nearly the same as No. 1, we may probably have experienced more difficulty in doing 80 hac 
say that about 30,000 foot-tons work have been delivered on its base been surrounded by ey instead of concrete. 
this shield, and that a compound 12in. plate has, under As it was, as soon as its point felt the second face of 
the conditions before us, borne the blow of a shot capable stone, the shot turned off at something beyond a right 
of perforating about 25in. of iron. The plate is an angle, moving harmlessly for short distance and breaking- 
admirable one. We stated in our previous article up, as an officer expressed it, by its attitude almost protest- 
: that we expected the shot and plate to suffer more ting, “ Not another layer of granite.” If instead of shot, 
and the masonry to be less penetrated in the case charged shell had been used, the effect on concrete —_ 
of the steel-faced plate than in the case of the have been disastrous, but concrete might be faced with a F 
iron; but we confess we did not expect to see the any See steel plate which would explode the 
plate stop the shot altogether, as it has done in shell, and so save the backing. 
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ON THE RESISTANCE OF BEAMS, WHEN 
STRAINED BEYOND THE ELASTIC LIMIT. 


By Watters R. Browne, M:A., M. Inst. C.E.* 


Iris well known that the ordinary theory of the of 
beams to transverse strain depends on:the three follo assump- 
tions :—(1) All straight lines normal to the axis of the beam in its 

ined condition remain straight and normal to the axis in its 
strained condition; (2) Hooke’s law holds ; that is, the strain on 
each layer or fibre is propertional to the external stress upon it ; (3) 
The modulus of elasticity is the same on both sides of the neutral 
axis, i.¢., the extension and compression produced by equal stresses 
are themselves equal. It is not generally pointed out that the 
second of these assumptions tacitly involves another, which is as 
follows :—(4) The-shearing stress acting between the successive 
fibres or layers may be neglected, so far as the strength of the beam 
is concerned. In other words, the resistance offered by each fibre 
to the tensile stress is the same as if it were not connected to the 
fibres above and below it in any way. 

It is not here intended for a moment to dispute the fact that 
this neglect of the shearing stresses is fully justified so long as the 
tensile and —— stresses are within the limit of perfect 
elasticity, as in the ordinary theory of elasticity they are always 
sup; tobe. This paper deals entirely with cases where the 
stresses are much beyond that limit, and approach the breaking 
point. Mathematicians usually neglect these cases, and with 
Teasoh, because no quantitative analysis can be applied to them; 
but to an engineer they may nevertheless be of great importance, 
and it is at least worth while to see whether some trustworth 

ollowing the —— investigation, for which the above assum 
tions are supposed to hold, let M be the bending moment at _ 
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T, is the elastic reaction, and 8 is the shearing stress at the line 
| division of- the fibres next below, say at the 40,000 line. 

Let us now turn to the second layer, next below, say between 
40,000 and 35,000. stress acting on this layer will 
produce an extension in it, beyond that shown in the figure, 
which is that due to the direct external ion; and when 
equilibrium is restored this stress will be balanced (1) by 
the elastic reaction due to 
length ; y an increased shearing stress acti tween 
fibre and the next below. And the same will hold of the third 
layer—that is to say, its length will be increased, producing an 
increase of the elastic 
shearing stress between it and fourth layer, and so on down 
to the neutral axis, 

We thus see that the effect of the shearing resistance at 
L, when the strain approaches the breaking point, will be 
to increase the elastic tensile resistance T for every point of the 
section from L to P, where P is a point on the neu axis. But 
it is the sum of the moments of these successive tensile resistances 
which balances the external bending moment. 

Hence, the effect of this shearing resistance will be that an 
increased proportion of this bending moment will be balanced- 
the elastic reaction of the material in the parts between L and P, 
and this will leave a smaller part to be balanced by the elastic 
reactions of the parts beyond L. In other words, the effect is to 
throw a greater duty upon the of the beam near the neutral 
axis, and to relieve those at a distance from it, and so to increase 
the effective strength of the beam. It would, no doubt, be possible, 
4 making So gl assumptions, to determine the form which 
the line PMNS, Fig. 3—which we may call the extension outline 
—will take when equilibrium is established under these conditions. 
I shall not, however, attempt this investigation, but content 
myself with drawing two practical deductions from what has 


iven seetion of a rectangular beam, y the distance of any fibre | preceded 


m the neutral axis, T the unit stress on that fibre, R the radius 
of curvature, then the above assumptions lead to the equations 


4 / x y= / 


which are universally accepted for strains within the limit of 
elasticity. Now if the investigation is pushed further towards the 
breaking point, the usual operation is as follows :—It is assumed 
that the above equations still hold, that is to say, that the stress 
on any fibre is still proportional to its distance from the neutral 
axis, and that this axis retains its position. Then the value of M 
is calculated on the supposition that the fibre at the edge of the 
section—i.e, for which y isa maximum—has a stress equal to its 
ing stress, according to the ordinary rates of tensile stress; 
and this bending moment is assumed to be the greatest which the 
beam will without breaking. But it is found in practice 
that a beam will support a bending moment very considerably 
greater than this, and a special “‘ modulus of rupture” has to be 
introduced to meet this fact. With this result is to be taken 
another, namely, that solid beams, in which there is an adhesion 
between the successive fibres, resist a far higher bending moment 
than beams of the same section, but made up of successive uncon- 
nected layers. A connection between the two has natunally sug- 
— itself—see, for instance, Barlow on ‘‘ Strength of Materials,” 
867, p. 160. But the exact connection, so far as 1 know, remains 
to be pointed out. 

The phenomenon called shearing arises in a solid whenever the 
matter on each side of a section is urged in a direction parallel to 
that section by some external or internal stress. This stress, like 
other stresses, produces a strain, i.¢., the two sides of the section 
begin to shift over each other; and the amount of the strain 
increases as the stress in- Fic.2 
creases. Conversely, if the gar’ ” 
shearing stress is to be neg- 
lected, it follows that the 
strain, or theamount by which 
one surface has shifted over 
the other, must be small. For 
cases below the elastic limit, 
in which the original normal 1 
sections still continue normal, 
two successive layers are 
strained so nearly by the 
same amount that their dif- 
fernce in length—in other q 
words, the distance by which 
they have shifted over each 
other— will be excessively 
small, This is seen by in- 
spection of the ordinary dia- 
grams of a strained beam, 
which is usually drawn as 
in Vig 1, but should be drawn 
as in Fig. 2. Hence, so long 
as the tensile stress, T, is 
within the elastic limit of the 

it when T passes this limit, and especially when it approaches the 
ultimate tensile strength, the case is different. Fig. 3represents the 
actual extension of a barof mild Siemens steel, as determined by Prof. 
Kennedy—“ Proceedings,” Inst. Mech. Eng., 1881, Pl. 30—under 

varying from 0 to 60,000. per square inch. The same figure 

will therefore represent the actual extensions im the successive layers 
of the extension side of a steel bar of that length and of double 
the depth shown, 
provided we as- 
sume that the stress 
on these layers in- 
creases uniformly 
from the neutral 
axis at P to the out- 
side at A, as in the 
ordinary theory of 
elasticity it is sup- 
to do. This 
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assumption, as we 
have seen, involves 
#.000 the hypothesis that 
the shearing stress 
between the dif- 
Ae ferent layers may be 
neglected, and for this it is n that the extension of any 
one layer beyond that next to it should be small. Is this the case? 
On looking at the figure we see that the difference in successive 
extensions is very small up to a point L, where the stress is about 
41,000 1b. per square inch, At this point, however, the extension 
increases by about jin. in 40in., without any further increase of 
stress; and it then goes on increasing rapidly until at 60,000 lb. 
per square inch it has reached the length A S. 

It seems clear, then, that the shearing resistance cannot be 
neglected for the between L and A, Let us consider the 
behaviour of the fibre at L, taking it to be the outside fibre, 
as the bending moment is increased, We may suppose it 
to extend uniformly—by Hooke’s law—till the stress upon it 
becomes equal to 41,000 Ib. per square inch, as shown. If 
unconnec' with the fibres below it would then elongate 
by about jin. But the shearing resistance of the fibre below 
will oppose this elongation; and a shearing stress, which 
would make one fibre slide over another by a distance of about jin. 
in a length of 40in., or by about 2 per cent., is certainly too large 
to be neglected. In other words, the equation of equilibrium for 


this fibre when it is re-established will be T = T, + S, where 


(1) This investigation seems fully to account for the fact above- 
mentioned, that the transverse strength of a beam is always found 
to be much greater in practice than when it is calculalan by the 
ordinary theory of elasticity, and the outside fibre assumed to 
be strained by its breaking load. 

(2) This investigation has a very important effect on the 

uestion of employing solid or open beams, solid or hollow 
shafts. The ordinary ry af of elasticity shows that if we 
wish to carry the greatest load with a given depth and weight of 
beam, we should dispose the material in two flanges or ribs, as far 
apart as possible, and only co by cross bracing or a thin 
web, such as will enable them to work together. All iron and steel 
girders, &c., are constructed on this theory, Now, in such 
structures the maximum load can usually be calculated beforehand 
with tolerable accuracy, and the girder is always so designed that 
the greatest stress this load can impose is well below the limit of 
elasticity. Hence, in such cases the ordinary theory—which is 
not affected by this investigation—may be used with safety. 
But the case will be quite different for any structure which, by 
—. or otherwise, is liable to be strained much beyond its limit 
ticity. 

In fact, Me Barlow’s experiments* showed that for such open 
‘beams, the modulus of rupture was given, empirically, by— 


fy +p, 


where f, is the direct tenacity of the material, f! is a co-efficient 
determined empirically ; H, the depth of solid metal in the cross 
section, and h the total depth. If we recur to Fig. 3 we see the 
reason of this. For suppose the metal from P to L to be absent ; 
then when the stress equals 41,000 lb. per square inch on the 
fibre at L, there is no shearing resistance below to take up any 
part of it ; the fibre will extend the full distance to N accordingly ; 
and the relief to the bowed yes of the beam, which we have seen 
to be given by the in strain thrown upon the inner parts, 
cannot occur, 

This applies especially to shafts, such as the axles of railway 


‘| vehicles, or the cramk shafts of steamers. Both these are liable to 


be broken, and are not unfrequently broken, by special strains 
induced under peculiar circumstances, It has been attempted to 
render them stronger—for the same weight of metal—by making 
them hollow. In the case of railway axles the attempt was soon 
abandoned, but in the case of marine shafts it has n largely 
carried into effect since the introduction of steel as a material; and 
its advantages, so far as stiffness is concerned, have been lately set 
forth in a paper of Professor Greenhill—Proceedings, Inst. Mech. 
Eng., April, 1883, In the discussion on that paper, however, Mr, 
Edw. Reynolds, of Sheffield, quoted some experiments made b 
him on hollow and solid shafts, under the impact test, in whic 
the hollow shaft was much the inferior of the two, and gave way 
very rapidly when once the blow exceeded ‘a certain limit. This is 
— what the theory points out, It would seem, therefore, 
that the provision of hollow shafts is a serious error in all such 
cases, and should not be continued. 


LETTERS TO THE EDITOR. 


PRESENT ASPECTS OF COINING, 


S1r,—The Commissioners of Police have had their special 
attention called to the large number of sovereigns now in circula- 
tion. It is stated that within the last few days 20,000 of these 
counterfeits have been put in circulation. Many of them are of 
the Australian stamp, and areso highly finished that they are very 
difficult of detection. The Commissioner has just issued the 
following notice to all the superintendents and inspectors : ‘‘ The 
attention of the Commissioner of Metropolitan Police has been 
drawn to the Counterfeit Medal Act, 1883, 46 and 47 Vict. c. 44, 
Secs, 2 and 2, which enacts: If any person, without due authority 
or excuse—the proof whereof shall lie on the person accused— 
makes or has in his sssion for sale or sells any medal, cast, 
coin, or other like thing, made wholly er partially of metal or any 
metallic combination, and resembling in size, figure, and colour, 
any of the Queen’s current = or silver coin, or having thereon 
any device resembling any device on any of the Queen’s current 
gold or silver coin, or being so formed it can by gilding, silvering, 
colouring, washing, or other like process to be dealt with, as to 
resemble any of the Queen’s current gold or silver coin, he shall 
be guilty, in England and Ireland, of a misdemeanour, and in 
Scotland of a crime and offence; and being convicted, shall be 
liable to be imprisoned for any term not ing one year, with or 
without hard labour.” 

It is hard to understand how the knowledge of the issue of no 
less than 20,000 false sovereigns can be arrived at without that 
knowledge being at the same time sufficient to lead to a con- 
viction. But the difficulties attending the detection of false gold 
money are considerably increased by the superior make of the 
forged coins, which are made of very good gold, with a little 
more alloy, silver or copper, as the case may be, and which 
are really worth seventeen shillings and sixpence. The coin 
is really made up to weight, and is a little thicker than a 
—. No acid test is of any avail. It is believed that these 
are e at a factory in Barcelona, where a number of 20-franc 
pieces of similar quality are also issued. A correspondent of the 
Standard a few days ago spoke of certain sovereigns which contain 
tin asalloy; I believe that no lawful coins have been issued con- 
taining an admixture of this metal. The manufacture of those 
troublesome tokens known as ‘‘ Hanover” sovereigns—a manufac- 
ture, the very disreputable nature of which has from time to time 
been most strongly pointed out—has, I hear, at last been pro- 
hibited by Act of Parliament, and one part at least is gone of the 
occupation of the swindlers who used to find a ul of 


* Rankine, “ Applied Mechanics,” p. 297, 


and at the same time of the | A 


good | disposed will be 
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“ Hanover ” sovereigns so useful an equipment in the performance 
of the ‘‘ confidence trick.” What, by the way, are the people on 
whom this trick is performed? : 

And in regard to the newly-issued false sovi how and by 
whom can such a mass of counterfeit money have been circulated? 
Even if the fictitious stuff had been manufactured abroad and 
imported here, it could not have been into circulation without 
the agency of some established firm. It is meattentiy the duty of 
the police to verify without delay this vague and disquieting 
rumour, or to make clear, whi I may be done, its 
utter undlessness. there be a scare against 

jan sovereigns, or silly and hasty people will get 
themselves into trouble by bending or breaking those which they 
assume to be spurious, but which are in reality genuine coin of the 
realm. “Bronze farthings, when quite new, are astonishingly like 
new sovereigns, or new half-sovereigns, and are not unfrequently 
used as a substitute for them. I think I heard of such an 
occurrence quite lately down by the Alexandra Palace, Trades- 
ple who have large shops find this difficulty presenting itself 
rom time to time, and in one large establishment the head gets. 
£40 of new farthings every few weeks from the Bank, and before. 
they are issued they are all fried in oil and discoloured. 

There are in circulation some coins which may be called the con- 
verse of forged coins, Of these there were issued about twenty 
years ago not less than twelve nor more than seventeen florins, 
made from discs cut out of a plate of silver, which were issued at. 
the Mint by a man who wanted to get another into trouble, which 
have a value of about two shillings and ninepence each. One taken 
some years since in one of the Western counties I found to weigh 
more than half-a-crown. They are worth more than their weight 
in gold as curiosities. 

To forge pennies must be a poor trade, Yet such there are, A 
few years since a friend of mine ina club in Savile-row had a penn: 
returned to him by a waiter as a false one. And soit was, It 
was a disc of lead bronzed over. It is hard indeed to imagine who 
could have found it worth his while to, make it. FW. 

South Kensington, September 24th, 


THE BRENT VIADUCT. 


Smr,—From an inspection of the drawings of the Brent Viaduct 
published in a recent issue of THE ENGINEER, it appears that the 
cross girders have been designed as if they were ‘“‘sup 
beams.” Now I am aware that in so doing the engineers have 
only followed the custom of the profession, but the practice is 
none the more to be defended on that account if it can be shown 
to be incorrect, 

If the ends of a beam be unalterably fixed in direction, i.¢., 
unable to deviate in the slightest degree from the perpendicular, 
we have then a “‘ perfectly fixed beam” in which the longitudinal 


‘stresses differ entirely from those in a ‘‘ supported beam,” for 


whilst in the latter case they are greatest at the centre, and 
diminish towards the ends, where they vanish, in the former 
case they are greatest at the ends, vanish at points somewhere 
about half-way between the ends and the centre, and from thence 
increase towards the centre, the stress in this central portion being 
of an opposite character to that in the ends ; that is,a fixed beam 
partakes of the character of a supported beam on two cantilevers, 
and a graphic representation of the longitudinal stresses would be 
somewhat like Fig. 1. 


The exact amount of each stress is not so easily determined as in 
the case of a ‘‘supported beam,” but the greatest stress is always 
at the ends, and in the upper flange is ‘‘ tensile.” This will 

evident when we remember that while the deflection curve of a 
supported beam is thus “—__>—,, in a perfectly fixed beam 
itis thus —~__L_—_._ Now to resist the longitudinal stress 
at the extremities of the upper flange of the cross girder 
we have only the top tables of two angle irons, and it appears 
to me, seeing how rigidly the ends of the cross girders are 
fixed, that the said top flange — a at those points will be 
subject to a tensile stress of perilously great intensity. I should 
like to see the subject ventilated in your columns, for it seems to 


{ 
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me remarkable that cross girders should be always designed as if 
merely supported, even when they are rigidly fixed by the aid of 
raking struts, as in Fig. 2, ENQUIRER. 


THE LATE R. 8S, K. WERDERMANN. 


Srr,—Will you kindly permit me to make use of your widely 
circulated journal in order to bring before the notice of your 
readers a matter which, I trust, may enlist the sympathies of those 
—and the number must be many—to whom the late Mr. Werder- 
mann was known. Towards the end of your kindly notice of his 
life and labours, published in your last week’s issue, you observe 
that: ‘‘Like many inventors, Mr. Werdermann, although very 
fertile in brilliant and ingenious ideas, was not a sufficiently 
shrewd business man to reap material benefits by his inventions.” 
Your remarks are, unfortunately, only too true; for the deceased 
gentleman has—so far as can be seen prior to the complete investi- . 
gation of his business affairs—left his family entirely destitute. I 
became acquainted with Mr. Werdermann almost immediately he 
took up his residence in London, and I had the privilege of assist- 
ing in nearly all his experiments, including those you mention, till 
the year 1879. 

I remember well the numberless tests which were made with 
electric candles, electric furnaces for melting refractory materials, 
and electric brakes for railways; the attempts to employ “‘ Serrin” 
are lamps—the only kind to be obtained at the time—in series and 
in el circuit; experiments on the electrical transmission of 
power—which were very fully carried out; the semi-incandescent 
lamp—which had a curious origin; and also experiments on many 
other subjects which would occupy too much of your valuable space 
to recount. 

On the grounds, therefore, of Mr. Werdermann’s long and useful 
connection with electrical science, I beg leave, with your permis- 
sion, to state that it has been decided to open a subseri tion list to 
alleviate the immediate and pressing necessities of the Werdermann 
family, and that cheques or Post-office Orders from the charitably 

i i thankfully received and acknowledged 
Alabaster, Gatehouse, and Co., 22, Paternoster-row, London, E.C, 
T, E. GATEHOUSE. 


SourH during the week ending 
Sept. 22nd, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 12,162; mercantile marine, Indian 
section, and other collections, 5936. On Wednesday, Lg 
and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 1 


verage 0! wi in former years, 
19,448, Total from the opening of the Musou, 22,411,686, 
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RAILWAY MATTERS. 


THE Pon Newport, and Caerphilly line is expected to be 
opened on the 1st of November. ” ‘ 

On the Hudson River Railroad, some years ago, whistles having 
@ very low tone were used, when it was found that they could not 
be readily heard amid the noise of the train. The bells were con- 
sequently partly filled up with wood, which made their sound 
more shrill, and remedied the evil. 

Ir is said that the Philadelphia and Reading Railroad Cape 

hereafter to use rails 60ft. long instead of 30ft., an will 
Pogin their manufacture at once. The rails will also be increased 
in weight from 68lb. to 701b. per yard. The decreased number 
of joints to care for will lessen — it is thought, but there 
are difficulties in the way of handling and transporting the 60ft. 
rails, which trackmen will understand. 

THE Union Pacific, the Central Pacific, the Northern Pacific, 
and the Atchison, Topeka, and Santa Fa railway companies have 
contracted for the Westinghouse automatic freight brake for their 
entire freight equipment. The cost of this brake, as furnished by 
the Westinghouse Air Brake Company, is 50 dols. per freight car, 
the engine fixtures costing 300dols. per engine and 60dols per 
tender. The Westinghouse Company, however, offers to give a 
discount of 20 per cent. on the car fixtures to companies contract- 
ing for their entire equipment before June 30th, 1884, and a dis- 
count of 10 per cent. on contracts made for that date until the 
close of the year. 

In 1871 General Duane made a series of ents at Port- 
land, Me., on locomotive engine whistles. In his report of them 


he says:—‘‘ The experimental whistles were of the following | ba’ 


dimensions, viz., 24in., 3in., 4in., 5in., 6in., 10in., 12in., and 18in. 
diameter. Those of 2hin., 3in., 5in., and 16in. were fitted, instead 
of the ordinary bell with long cylinders, provided with movable 
pistons, so that the effective length of the bell could be altered at 

easure. The pitch of the blast was found to vary with the 

ngth of the bell, and the power of the whistle with its diameter. 
The ratio of the power to the diameter was not accurately 
obtained, but it is probable that the extreme range of sound of a 
whistle is proportional to the square root of its diameter.” 

A List has recently been compiled by Mr. Pfarsk of the length 
of the principal railway viaducts in the world, the figures of which 
are as follows :—Parkesburg, U.S., 2150 yards; St. Louis, over the 
Missouri, 1993; Louisville, over the Ohio, 1635; across the Fast 
River, 1520; and the same for the Delaware at Philadelphia and 
for the Victoria Bridge over the St. Lawrence; the Volga Bridge, 
near Syssran, 1495; the Moersdyk Bridge, Holland, 1490; Ponga- 
buda (India), 1148; the Dneister Bridge, near Kiew, 1090; over 
the Rhine at Mayence, 1038; the Dneiper at Pultawa, 980; the 
men ae at Quincy, 980; the Missouri, at Omaha, 860; across 
the Weichsel, near Dirschau, 845; the Danube, near Stadlau, 775; 
the Po, near Mezzana-Corti, 765; the Tamar, at Saltash, 673; the 
Mississippi at Dubugue, 542; the Gorai (India), 535; the Britannia 
jw 480 ff over the Saone at Friburg, 392; across the Theiss at 

THE making of the Arlberg Railway is proceeding with great 
rapidity. The tunnel is now within 1180 metres of completion ; 
the boring will probably be finished by the end of October, and the 
line opened for traffic in the course of 1884, The total length of 
the great tunnel will be 10,270 metres—nearly 64 miles—and no 

imilar work of — magnitude was ever before so rapidly ac- 
complished. The Arlberg Railway will form an important outlet 
for Austrian and Hungarian produce, and cannot fail to increase 
the trade of the empire with Switzerland and France. But in 
making a new international railway, and maintaining an irrational 
and restrictive tariff, Austria is virtually blowing hot and cold with 
the same breath. The Swiss commercial papers express a fear that 
for this reason the Arlberg Railway may, after all, not realise the 
expectations of its promoters, and they are urging the Federal 
Council to propose to the Austro-Hun, Government a revision, 
in a liberal sense, of the existing commercial relations between the 
two countries. The tunnel has already been described and illus- 
trated in our columns, 


A SMOKE consumer, invented by R. L. Walker, is being applied 

to locomotives of the Illinois Central R.R. A vertical water 
e divides the fire-box or furnace into two compartments, one 

of which is charged with fresh coal, while the other contains freely 
burning coal. The compartment containing the fresh coal is closed 
at the top by a damper which confines the gases and is regulated 
by the fireman in the engine cab, The smoke and gases — 
from the fresh coal as it becomes heated through a sm 
opening over the water tables and above the fire into the next 
compartment, where they are entirely consumed. The operation 
is then reversed by the other compartment of the fire-box bein; 
charged with fresh coal, in consequence of which the smoke an 
gases Rg into the compartment opposite, where the fire has 
reached a high temperature. There is in the fire-box a firebrick 
arch, which becomes highly heated and preserves a uniform 
temperature in the furnace and assists in consuming the gases from 
the fresh coal, There may be something new in the details of this 
invention, but the same idea has often been worked out in other 
ways. It is a curious fact that very high temperatures prevent the 
complete combustion of carbonic oxide, 


‘WEATHER forecasts are distributed by rail in Ohio. Signals are 
placed on the sides of the baggage cars. The signals are three in 


number as to form and two as to colour—red and blue, The 
shapes are sun, moon, and star. The signal is made as large as 
possible, and the disc can be seen at a long distance. The sun 


and blue moon mean higher temperature and 
crescent means lower temperature; the full 
general rain; the star represents local rains. The road goes 
through an agricultural region of considerable importance. ft is 
the line connecting the cities of Columbus and Cleveland. Two 
trains start out in the morning at the middle point between those 
cities. The signals are put on the cars at five o’clock in the morn- 
ning, and as they run through the morning hours the farmers 
along the line can have an opportunity of seeing them and predict- 
ing the weather for the day. The railway company circulated 
through the whole line little cards having these signals displayed 
in colours, with their meaning in every combination, which enable 
everybody to understand what is meant, A recent communication 
from General Hazen indicat disposition on the part of the 
general Government to take hold of the matter and bring it into 
general operation as far as possible. 


ACCORDING to statistics issued by the German Railway Depart- 
ment there were 4123 instances of broken tires amongst forty-two 
railway companies running over 21,000 miles during the winter of 
1880-81. During the same period thirteen companies, representing 
300 miles of railway, were free from such accidents, The greatest 

rtion occurred during the month of January—37‘89 per cent. 

e temperature at the time of breaking was only ascertained in 
two-thirds of the cases, and of these 1080 were at or above freezing 
point, while 1553 were at a lower temperature, the latter being 
ially recorded in connection with steel tires. Crucible cast 
steel seems to have been the substance most liable to fracture, and 
fine-grained iron the least subject to it. The facts recorded are 
considered by the Wochenblatt fiir Architekten und Ingenieure to 
indicate that longitudinal sleepers are more favourable than other 
systems to the avoiding of the accidents referred to, About one- 
half of the defects in question were discovered during the exami- 
nation at railway stations, and the remainder, in about equal pro- 
ions, were found out while the train was going on, or during 
examination in the workshops. It is further stated that a sudden 
and forcible action of the brake is specially apt to cause the break- 
tires, The instances on g trains were the most numer- 

ous, and on express trains the least frequent. In this country 
broken tires are almost unkn The mischief is done abroad by 


rain, The 
isc of blue means 


own. 


phe way in which the tires are put on, 
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NOTES AND MEMORANDA, 


M. Tommast has devised an arrangement to make the lumino' 
point of the Jablochkoff candle  practealy 
regulates acts as an automatic elevator of the point as the candle 

urns down. 


AccoRDING to the Sanitary Engineer the Gramme Electrical 
Company, Mg oo with its members, the Edison, Fuller, 
Jablochkoff, Thomson-Houston, United States and Weston com- 
panies, own or control nearly 500 patents, 

Tue best quality of charcoal is made from oak, maple, beech, 
and chestnut. ood will furnish, when properly 
20 per cent, of coal. A bushel of coal from 
bushel of coal from hardwood weighs 30 lb.; 100 parts of oak make 
nearly 23 of charcoal; red pine, 22°10; white pine, 23, 

On Tuesday the electrical launch, which forms the most novel 
and attractive feature of the Electrical Exhibition at Vienna, con- 
veyed a distinguished party on the longest trip yet made in such 
a vessel. The launch s from Vienna and followed the course 
of the Danube to Pressburg, a distance of about fifty miles, 
accomplishing the journey in four hours, or at the rate of about 
12} miles an hour, with the stream. The launch is the joint pro- 
duction of the Electrical Power Storage Com , Messrs. Siemens 
Brothers and Co., and Messrs. Yarrow and og 


AN arrangement for producing brilliant light by the combination 
of gas and electricity has been brought out by M. Somzee, which 
consists of an ordinary gas flame, through which passes a curved 
metallic rod provided with means for preventing overheating under 
the action of the electric current, which is derived from a secondary 
ttery. The light is said to be white, and much cooler than a 
corresponding light from gas alone, The platinum does not require 
a t intensity of current, and that ‘‘one or two small elements 
will suffice to supply an ordinary light, and make it give four or 
five time more light at a cost three times less than gas.” 

M. FRIEDEL, wer contested the announcement of M. Spring 
that a pressure of atmospheres exerted upon amorphous pul- 
verulent matters causes them to become ated into crystalline 

MM. E. Jannettaz, Neel, and Clermont determined to 
pe his experiments, using pressures of from 6000 to 8000 atmo- 
spheres, They operated upon pulverised antimony, bismuth, zinc, 
iron, tin, copper, and lead, Darcet’s alloy and brass, lead, and zinc 
sulphides, sodium lead and mercurous chlorides, mercuric iodide, 
magnesia, alumina, silica, chalk, and copper sulphate. All these 
powders were agglutinated into solid masses, but even those which 
acquired some degree of transparency were not crystallised. Many 
of the substances, however, such as steatite, graphite, clays, and 
metals, acquired a schistous structure, and assumed the thermic 
properties characteristic of such structure. 


AN interesting example of the originality which American iron- 
makers bring to bear upon the solution of exceptional problems is 
furnished by the manner in which the managers of the Lucy 
furnace, at Pittsburg, got over the difficulty of handling their 
cinder. There was no room for dumping in the vicinity of the 
works; and after many and expensive experiments, cars were 
designed which allow the cinder to be carried over long distances 
in a liquid condition. I+ is related that the cinder was thus in one 
winter carried a distance of forty miles, to help to break up an ice- 
gorge, or rather melt it away—a feat which was successfully 
accomplished, In this country we have no ice-gorges, so we cannot 
follow the Yankee example; but we build breakwaters of slag, and 
utilise it now and then to even more advantage than in melting ice. 


A HEAD, says the Panama Star and Herald, taken from a mono- 
lith at Tiahuanaco has been erected in La Paz, Bolivia. Some time 
ago General Ballivian attempted to transport the monolith intact, 
but, after removing it some distance, the work was found to be 
difficult and the effort was given up. This stone is eight metres 
in length. The head which has now been taken to La Paz weighs 
27001b, It must be remembered that the ruined city at Tiahuanaco 
is celebrated for the massive nature of the stones employed in the 
erection of its temples, fortresses, and houses. In one of the walls 
there is dg expen mass of rock which has been carefully measured 
and proved to weigh 250,000 Ib., or 125 short tons. Who were the 
builders and how they contrived to handle these enormous masses 
of rock remain enigmas to the present day, although fancy and 
tradition have been busily employed endeavouring to solve them. 

uanaco is situate in Bolivia on the south shore of Lake Titicaca. 


CoMMENTING on the behaviour of arsenic in contact with putre- 
fying animal substances, the British Medical Journal says that the 
existence of volatile arsines formed when arsenic is in contact with 
decaying animal matter, may serve to throw light upon the 
anomalies attending the use of arsenical wall papers. It is well 
known—and has hitherto not received any satisfactory explanation 
—that some highly arsenical wall papers have been without 
manifest injury to health ; whilst others, on the other hand, though 
containing much less arsenic, have produced distressing results. 
It may be that in the one case volatile arsenical bases have been 
formed, and notin the other. The fact that the frequenters of 
dissecting-rooms, where bodies are injected with preparations of 
arsenic, do not suffer from arsine poisoning is, however, adverse to 
the theory of the formation of these bodies under the influence of 
putrefaction, unless in very exceptional cases, 


In order to ascertain to what extent aniline colours ht be in- 
jurious to health, notice was, for some years, taken of the health 
of the employés of the aniline colour works at Hiéchst-on-the- 
Main, where 672 persons are employed. Reporting the result, the 
Journal of Gas Lighting says that it is known that nitro-benzol is 
poisonous, yet among the twenty-four men employed at Hichst, in 
the nitro-benzol house, during the last four years, symptoms of 
 nitro-benzolismus” appeared in only five cases, Aniline, also, is 
admittedly poisonous; and of the twenty-nine men employed in 
the aniline house at Hichst there were eighteen cases of specific 
aniline poisoning, none of which proved fatal. The workmen in 
the magenta house were always reddened with dye, even to the 
inside of the mouth, and some of the material must therefore have 
been swallowed; yet not a single case of specific ailment 
occurred among them for eighteen years. Neither magenta nor its 
derivatives, when made without arsenic, can be considered in the 
harmful. Naphthaline is observed’ to be deleterious 
only when in the form of hot vapour. On the whole, Dr. Grand- 
homme finds that the average y seins of the workpeople was 4'2 

r cent., which is a distinctly favourable result, and should go far 

dispel any lingering dread of coal tar colours, on the ground of 
their supposed possession of poisonous qualities, j 

Messrs, CocksHOTT AND Jowett, of Thornton-road, Bradford, 
well-known makers of phosphor tin, inform us that they have pro- 
duced an entirely new alloy. They have, after a long series of 
experiments, ed in ing manganese with phosphorus and 
tin and copper, producing a metal which, for tensil e strength and 
durability, they think will be found superior to any alloy in the 
market, This phosphor manganese tin may be used exactly in the 
same manner, and in similar ions, as phosphor tin—though 
it is better to cast at a little higher temperature—but the result 
will be found much superior both as regards hardness and tensile 
strength. Phosphor manganese tin will be found a very convenient 
form in which to have the combination of manganese and phospho- 
rus, as it will enable the brassfounder to produce the bronze of a 
quality exactly suitable to the purpose for which it is required by 
adding a greater or lesser proportion of mig com &c., accordingly as 
the bronze is required to be tougher or harder. This phosphor 
manganese bronze is made in two qualities, No. 1 and No, 2, both 
the same price. The former is very tough and suitable for pur- 

»3 where the castings are cag to withstand a great strain. 

r. Kirkaldy, of London, has found this alloy to withstand the 
enormous strain of 34,754 lb. per square inch. The latter is for 
bearings and wearing parts of machi: , and is exceedingly hard, 

tough e tensile trepgth 


but at the same time v . h q 
pocording to Mr, Kirkaldy, 29,979 lh, per square inch, 


abow 
ine weighs 29 lb.; a 


least degree 


MISCELLANEA. 


Tue Franklin Institute, of Philadelphia, to arrange for 
the holding of an international elestris exhibition, to open on the 
3rd of September, 1884, 


THE authorities of Wednesbury, er with those of Willen- 
hall, are each. preparing sewerage schemes of considerable magni- 
tude, the water co of the Birmingham Corporation having 
increased their vigilance as to the pollution of the river Tame. 


Mr. ©. R. Bowtina, the senior inspector of factories and work- 
shops in Birmingham, who has administered the Factory Acts in 


® that city for thirteen years, has accepted the charge of one of the 


Metropolitan districts, and will shortly remove to London. 


THE French Ministry of Commerce is engaged in drawing ap 
parti of the patents for inventions ted in France 
since the foundation of the present Republic. The work so 
far is complete up to the end of 1878. During the eight years 
from the end of 1870 there were 55,000 applications for patent 

hts, or an annual average of nearly 7000. In the su 
years the applications have considerably increased. 


THE Philadelphia City Councils have an ordinance which, 
if faithfully observed, will go far toward keeping the street pave- 
ments in good order. All openings in the streets made for any 
purpose and by any person must be, when the object of the open- 
ing is accomplished, filled in with earth and rammed in layers 
and immediately repaved. If any settlement occurs within 
days thereafter the pavements must be renewed at once. 


On the 17th instant the Pilsen Com was requested to 
light up the western and foreign wing of the eries Exhibition, 
and on the evening of Wednesday, the 19th inst., fourteen Pilsen 
arc lamps of 2000-candle power were running successfully, fourteen 
other lamps of the same kind being added on the 20th Con- 
sidering that this installation involved the running ofjnearly a mile 
of besides the fixing of dynamo machines and other appa- 
ratus, this was good work. 


‘ Messrs. Picov, WILKES, AND LAWRENCE, Limited, gunpowder 
manufacturers of Dartford, wish to erect an extensive C) 
capable of containing 20,000 lbs. of blasting powder on Wren’s 
Nest Hill, Sedgely. e consent of the Home Secretary has been 
obtained to an application being made to the local justices, and 
this will be considered mp enough on the 5th November. 
Other applications to erect dynamite and gun-cotton magazines in 
the same locality have been abandoned through the opposition of 
local authorities, 


WE are informed that Messrs. W. H. Allen and Oo., of York- 
street Works, Lambeth, S.E., are manufacturing the circulating 
engines for the new steamers being built on the Clyde for the 
Cunard line. These pumping engines will demonstrate the 
enormous size of the ships, the pumps being capable of circulating 
16,000 gallons per minute, and discharging 4200 tons per hour from 
the bilge. The main engines will indicate 13,000-horse power, and 
these together with the ships are being constructed Messrs, 
John Elder and Co., of Fairfield Works, Govan, 


Born the North and the South Staffordshire Institutes of 
Mining Engineers have for some years past been seeking to 
establish a course of mining engineering instruction at the Mason’s 
Science College, Birmingham. Within the last few weeks such a 
department been opened, intended to meet the needs of 
candidates for the positions of mining engineers, mine managers, 
colliery proprietors, and kindred posts. The chief lecturer 1s the 
ex-president of the North Staffordshire Institute, Mr. Jno. Brown, 
M. Inst. C.E. Mr. Craig, M.P., is expected to open the depart- 
ment on the 15th October. 


Some of the streets in Stockholm are now ns tees v 
successfully, the installation consisting of twelve n f 
from a Schuckert 12-light dynamo machine, driven by a 10-horse 
power nominal portable engine of Swedish make, Great satisfac- 
tion is expressed at the lights, and one of the newspapers say 
‘“‘ We have noticed that the working both of the machinery and o 
the lamps has been more even and made better effect than the sys- 
tems of electric lighting formerly tried at Stockholm—Brush, 
Siemens, Jungursen, Jablockoff. Very few fluctuations in the 
lamps could be seen. The light was bright and so strong that a 
reader who had placed himself in the middle between two lamps 
could see to pencil writings and small print. The effect of 
the light on the grass plots and shrubberies was enchanting.” 

A QUESTION of interest as to iron brands is involved in a case 
which has this week come before the Birmingham Courts, an1 was 
thence handed over to the quarter sessions. The defendant, 
Thomas Williams, who is a chain, rivet, and nail manufacturer, 
was summoned for using the word ‘‘Lowmoor” as a trade mark. 
It was urged that that mark was the exclusive propery of 
Messrs, Hird, Dawson, and Hardy, trading at Lowmoor, Yorkshire. 
It seems that although the firm do not allow a “‘ Lowmoor” stamp 
outside their premises, yet that such a stamp was in current use in 
the Shropshire rivet districts, since the defendant ‘‘ borrowed one 
from a friend.” For the def it was tended that the rivets 
were made from iron sold by a Shropshire firm at £12 10s. a ton, 
which was not itself marked ‘‘ Lowmoor,” but had been rolled from 
tires marked thus. 


In our annual article for the present year we noticed at 
some length the Guion steamer Oregon. vessel has been 
tried on the Clyde on the 21st and previous days with remark- 
able results, She has already been fully described in our pages. 
On Wednesday week she steamed for seven hours continuously, 
and in a run from Ailsa Craig to Cumbrae Heads, a distance of 
29} knots, with a remnant of the tide against her, she steamed the 
distance in 1 hour and 27 minutes. This gives omer of over 
20 knots, or more than 23 ordinary miles per hour. The indicated 
horse-power was upwards of 12,000. The Oregon was built by Messrs. 
J. Elder and Co. She is 520ft. long, 54ft. wide, and 40ft. 9in. deep. 


has | Her gross tonnage is 7500. She has three cylinder engines, the 


high-pressure in the middle, the two low-pressure standing one at 
each side of it. The high-pressure is 70in., the two op sera 
104in. diameter, with a mat of 6ft. The crank shaft is built of 
crucible steel. Steam is supplied by nine steel boilers, double- 
ended, 16ft. 9in. long, and 16ft. 6in, diameter, with feur Fox’s 
furnaces at each tok The working pressure is 1001b. She will 
burn at full speed at least 10 tons of coal per hour. 


THe two handsome three-branch candelabra now being put at 
the entrance to the Northumberland-avenue by the Metropolitan 
Board of Works are now completed. The candelabra are from the 
designs of Mr. G. Vulliamy, the architect of the Metropolitan 
of Works. The castings are from the foundry of Messrs, Young and 
Co,, statue f 8 an ineers, Pimlico, and are from the models 
made by Messrs. Mabe: and Co., Princes-street, Westminster, sculp- 
tors and modellers. The lamps, of globular form, are Mr. William 
Sugg’s patent, fitted with his patent combination flat flame burners, 
each lamp having a group of four burners, three of the burners 
burning 10ft. each and one in the centre 5ft. per hour, The centre 
one is intended to be burned after midnight, and there is an 
arrangement by which the —— may extinguish the. outer 
three of the group, leaving only the centre to burn till daylight. 
Each lamp is provided with a white glass reflecting top, first intro- 
duced by Mr, William Sugg in the experimental street oe by gas 
in Waterloo-road and Waterloo-place, in January, 1879, and which 
has since been almost universally adopted. The effective illumi- 
nating power from each of the six lam :—measnred by a photo- 
meter on the ground—is 175 candles, making for each candelabra a 
total equal to 525 candles. This is the highest result yet obtained 
by common coal gas burned in street lamps of the flat flame type. 
The whole of the gas arrangements and the erection of the columns 
have been under the supervision of Mr, Mills, the gas 
the Metropolitan Board of Works, 
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: TURBINES, POBTRUSH AND BUSH VALLEY TRAMWAY. 
: MESSRS. BAGSHAW AND SONS, ENGINEERS, BATLEY. 
(For description see page 239.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Oo., 5, Unter den Linden. 

VIENNA.—Messrs, and Co. 

LEIPSIC.—A. TwieTmeyer, 5 

NEW YORK.—Taz Witmer, and Rogzrs News Company, 
Beekman-street. 


TO OORRESPONDENTS. 


answers received 
No notice will be taken of communications which 
with these instructions. 


taining que u 
of the writer, not necessarily 
good faith. No notice 
communications. 
J.B. G.—You can get the treatise on the indicator which you want from 
Messrs. Elliott Bros., West Strand, London. 
Sream Hammer Tups.—G. P., is requested to communicate 
.— There is no on constants and factors of safety. knowledge 
of such things is appre’ during an engineer's education, and no hard- 
and-fast rule is laid down. It is necessary that a roof, or shaft, or boiler 
should be strong enough to bear a given strain, and mar, safety 
allowed varies. Engineering is not all made up of rules and figures. 


POWER REQUIRED TO DRILL HOLES. 
(To the Bditor of The Engineer.) 


8im,—Would any reader kindly inform me what indicated horse-power 
is required to drill a fin. and lin. through iron or Bessemer steel ?. 
T have looked through all our books and cannot find it. 8. H. 
September 26th. 


BERGEN'’S ROTARY SQUEEZER. 
(To the Bditor of The Engineer.) 


correspon: 
zetaning cuntanes ou say you do not believe any squeezer is to be found 
in Eng! other than the crocodil 


now, it was 
recollection. 


of G. B. be also 


SUBSCRIPTIONS. 

from any newsagent in town or country 
at the various ruil 2 orit preferred, be supplied direct 

Half-yearly (including.double numbers)... .. .. £0 14s. 6d, 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum 
Cloth cases for binding Tux Encinzzr Volume, price 2s. 6d. each, 
A complete set of Tux EnaineEr can be had on application. 


tions sent order must be nied letter 
to the Thick Paper many bs 


Remittance Post-office order, — Australia, 
Guiana, Canada, Ca; of Good "Hine ‘k 
France, Germany, Gibraltar Italy, Malta, Natal, Netherlands, 
West Coast of Africa, West Indiec, Oypran, £1 162 China, Japan, 


India, £2 0s. 6d. 
Remittance by Bill in London. — A’ 


ustria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Peru, Russia, Spain, Sweden, 
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THE AUSTRAL INQUIRY. 


On Monday, the 24th inst., an inquiry was commenced 
at Westminster by the Wreck Commissioner, assisted by 
four assessors, into the cause of the sinking of the screw 
steamer Austral in Sydney Harbour on the 11th of No- 
vember last. The Austral was a new steel steamer of 
5588 tons gross, and of the following registered dimensions : 
—Length, 456ft.; breadth, 48°2ft.; and depth of hold, 
33°9ft. She was built by the firm of Messrs, J. Elder and 
Co., of Glasgow, for the Orient Steam Navigation Com- 
pany, and is the latest addition to that company’s line of 

r steamers running between London and Australia. 

Austral was launched in December, 1881, and had 
already made one voyage to Australia and back previous 
to her departure from London for Sydney on the 7th 
September, 1882. She arrived at Sydney on the 3rd of 


10.45 p.m. the screw collier 


, | since the vessel’s arrival in this country 
ise- | inclined under the superintendence of Mr, Elgar, and that 


November following, and after discharging the iter 
part of her cargo she heeled over and salaeion the pro- 
cess of coaling while lying moored in smooth water in 
Neutral Bay. The Austral is provided with a double 
bottom extending throughout 256tt. of her length, on what 
is known as the cellular system of construction, for the 
purpose of ing water ballast to ensure a sufficiency of 
stability when she is flying light without This double 
bottom, which is divided into two parts by a watertight 
longitudinal middle line girder, and further subdivided b 
several transverse divisional bulkheads, is capable of hold- 
ing about 605 tons of water, 111 tons of which is contained 
in a tank specially fitted as a reserve fresh water tank to 
supplement the 70 tons carried separately for the purpose 
of providing the ordinary supply, In addition to the 
water ballast described above, the Austral has a fore peak 
tank capable of holding 44 tons, an after tank holding 
64 tons, and in the after hold a deep tank, constructed so 
as to be able to carry coals, general cargo, or 295 tons of 
water, as circumstances bow require, 

From the evidence already given it ap that at the 
time coaling commenced on the 6th November the 
Austral was lying at her berth alongside the circular quay, 
with all the cargo di except 200 tons of iron in 
the main hold, and with the water-ballast tanks proper 
filled. A quantity of coal, estimated at 220 tons, was 
taken on board during the day through coaling ports on the 
starboard side, and, as this produced a list to starboard, the 
vessel was got upright again by trimming the coal to port 
so far as possible, and by pumping out the water- 
ballast from some of the tanks on the starboard side. The 
vessel was then moved to her moorings in Neutral Bay, 
and the coaling was slowly proceeded with up to the night 
of Friday the 10th, at which time it is estimated there 
were about 1620 tons on board, including 185 tons re- 
maining from the outward voyage, In the meantime also 
instructions had been given for the whole of the water- 
ballast, exclusive of the 111 tons of fresh water, to be 
pumped out, so that on the night prior to the accident the 
tanks were for the most part empty, while, according to 
the evidence, the vessel stood upright. At 

oonoona came alongside, 
and at 11.15 p.m. coaling recommenced through the ports 
in the side. The Austral has fifteen such coaling ports, 
each 30in. deep by 39in. broad, eight being on the star- 
board side and seven on the port; and at the time of the 
arrival of the Woonoona it is stated that the lower edges 
of these ports—which were all open—were but 4ft. above 
the water level. The conling ap to have proceeded 
steadily until after 3 a.m., the whole of the coal being 
taken on board on the starbard side. It is estimated that 
about 120 tons of coal were shipped in this way on the 
night in question, and while this was being done the vessel 
heeled over gradually until the coaling ports on the star- 
board side became immersed, when the water rushed on 
board, and she sank. 

Such are the facts elicited from the several witnesses 
already examined before the Wreck Commissioner, and 
far as they go, they are no doubt of very great value; 
evidence of this kind, however minute, and however accu- 
rate, cannot be considered of itself sufficient to enable the 
Wreck Commissioner to arrive at a correct decision as to 
the cause of the disaster. He requires information as to 
the actual stability by the vessel in the several 
conditions in which she was placed from the time at which 
the coaling commenced on the 6th to the time at which she 
sank on the 11th, and this information can only be fur- 
nished by actual scientific calculation. We were glad, 
therefore, to learn from the remarks addressed by the 
counsel for the company to the Wreck Commissioner that 
she has been 


her stability has been investigated in these several con- 
ditions. . Elgar, we have no doubt, will be called 
upon in due course to give evidence, and that 
evidence cannot fail to throw much light upon the 
causes of the foundering of this vessel at her moorings in 


the | still water in Sydney Harbour. The Wreck Commissioner 


esigned a sufficient margin of stability when floati 

light with the water ballast tanks empty, whether’ the 
accident was occasioned by the action of the captain in 


| directing that the tanks should be pumped out before the 


vessel had been coaled, or whether it was due to the coal- 


ge. 


water's 

We do not now propose to enter upon a discussion of the 
causes of the disaster, as the matter is still sub judice, but 
as the general question of the effect of double bottoms 
— the stability of vessels constructed for the purpose 
of carrying water ballast is one on which many erroneous 


t | opinions gage it can with propriety be touched upon. 


ly too evident during the cross examination of 
one of the witnesses by the counsel en in this case, 
that, notwithstanding the fact that much has been written 
by scientific men upon the subject of double bottoms 
popular fallacies still exist as to the effect o 
empty water ballast tanks in causing vessels to capsize 
Water ballast tanks are not the creation of the last few 
years. For twenty years or more it has been the practice 
to employ water in steam colliers so as to enable 
them to return speedily to the coaling port and re-coal 
without incurring the delay and expense incidental to the 
use of dry ballast. Water was not, however, 
adopted generally in cargo-carrying steamers until a few 
yes later, and as this change was soon followed by the 
of a number of vessels, a large proportion of which 
were so fitted, the opinion began to be held that the water 
ballast was the cause of loss, All kinds of theories were 
formulated as to the causes of loss among the un- 
scientific, It was contended that the imprisoned air in 
the empty tanks is continually endeavouring to capsize 
the vessel, and it was sought to justify this contention 
an illustration of the effect of tying bladders filled wit 
air to a man’s feet while in the water. It must be admitted 
as probable that some of the vessels lost at the time referred 
to would not have been so lost had they not been fitted 


It was o 


but 


with water ballast but this was due to the fact that as 
designed their proportions were not suited for water 
ballast, and not through my inherent capsizing tendencies 
in the ballast tank itself. These vessels were, as a rule, 
made very narrow in proportion to their depth; and the 
lifting of the cargo caused by the anne of the tanks was 
in many cases sufficient to compromise the already narrow 
margin of stability, This defect in design is now being 
remedied. V are being built much broader in pro- 
portion to their depth, with the result that they are enabled 
to carry their water ballast in safety. 

The real effect of water ballast, in so far as it prejudices 
the stability of a vessel, cannot be too clearly set forth. 
The theory that the imprisoned air in the strives to 
come to the surface, and thus produces a dangerous upsettin 
tendency, is so much nonsense, and must be abandoned. 
Such difference as does exist between the stability of two 
similar vessels, one having floors of the ordinary type, 
and the other water ballast, is entirely due to the differ- 
ence in the height of the centre of gravity of the cargo in 
the two cases, and can be accurately determined. It 
appears probable that the inquiry now being held into the 
cause of the sinking of the Austral will extend over some 
days, as there are yet several important witnesses to be 
examined. In the conduct of the inquiry, so far as it has 
proceeded, the Wreck Commissioner has displayed an 
amount of fairness and moderation which leaves nothing 
to be desired. It is to be hoped in the interests of 
concerned that the result of this inquiry will be to show 
clearly the reasons why the Austral sank, and that owners 
of similar: magnificent vessels will be impressed with the 
necessity of losing no time in ensuring that it will not be 
possible for their veasels to easily founder, either through 
defects in design, or through the carelessness of those in 
command. 


SCIENCE TEACHING, 


CERTAIN accusations have been brought against the 
British Association. It has been said that it was becom- 
ing too “ popular,” and that its proceedings lacked that 
stern devotion to pure science which scorns to be popular ; 
or to speak in language which must of necessity be under- 
stood. So this year Professor Cayley was made president ; 
and his address is supposed to have restored the balance, and 
to have brought beak the tae: of the Association to its 
proper place. Professor Cayley dealt with science in its 
very purest form, and it is, we think, worth while to con- 
sider how far and in what way such an address as that 
which he delivered as president of the British Association 
is likely to be useful. Scientific teaching is now, and has 
been for some time past, in a peculiar and unusual position. 
It is only within a comparatively recent period that science 
has been: widely taught at all. The first students were 
well content to take such fare as was offered them, and 
to ask no questions, or but very few. The world 
does not stand still, however; and it has some- 
what recently become evident, first, that the student is 
not what he was; and secondly, that the spirit of scepticism — 
and inquiry is extending its influence into regions hitherto 
almost untouched by it. The man of science began some 
thirty years ago, let us say, to unsettle the mind of the 


world on many Baie, and for a long period he had it all 
his own way. But those who choose to look below the 
surface of things are aware that unless he is very careful 
indeed he will be hoist with his own petard. The word of 


a scientific man was at one time law; but that was a little 
while ago, and very few thoughtful men now accept what is 
told them concerning new discoveries and old theories with- 
out much cogitation and hesitation. Any student who is a 
little above the average knows that he can put questions to 
learned professors charged with the task of instructing 
him which they cannot answer ; and these questions are 
not unimportant ; on the contrary, they lie at the root o 

the phenomena of nature, As such a student goes on 
learning and thinking, he will find that much that passes for 
science is but a knowledgeof words and not of things ; and he 
will further find that even about the meanings of these 
words opinions differ. If this line of thought is pursued 
for a few years the student will at last arrive, not un- 
naturally, at the conclusion that no one knows anything 
about anything. 

Now Professor Cayley’s address may be taken, on the one 
hand, as proving that in certain departments of scientific 
investigation we do really acquire sound information ; and, 
on the other hand, it is almost impossible for the student 
to whom we have referred to read it without coming to the 
conclusion that some science, at all events, is simply c It 
has been said that mathematics are the only exact science ; 
but however true this may be within certain limits, we 
find two such master minds as those of John Stuart Mill 
and Professor Cayley at issue about the fundamental bases 
of one branch at least of mathematics, Mill contends 
that the truths of ‘mathematics, in particular those of 

metry, rest on experience. Professor Cayley discussed 
is point at length, and we quote a few lines both 
from Mill and Cayley, to show the lines taken by 


each :—“It is customary,” fon Mill, “to say that 
the points, lines, — circles, squares, whi are 
the subjects of geometry, exist in our conceptions 
merely, and are parts of our minds; which minds, by 


working on their own materials, construct an @ priori 
science, the evidence of which is purely mental, and has 
nothing to do with outward experience. By howsoever 
high authority this doctrine has been sanctioned, it appears 
to me psychologically incorrect. The points, lines, and 
squares which anyone has in his mind are, as I apprehend, 
simply copies of the points, lines, and squares which he has 
known in his experience. Our idea of a point I apprehend 
to be simply our idea of the minimum visible, the small 
ion of surface which we cansee, We can reason about 
a line as if it had no breadth, because we have a power 
which we can exercise over the operations of our minds ; 
the power, when a perception is present to our senses or a 
conception to our intellects, of attending to a part only of 
that perception or conception instead of the whole, 
we cannot conceive a line without breadth; we can fomn 


no mental picture of such a line; all the lines which we 
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have in our mind are lines possessing breadth. If anyone 
doubt this, we may refer him to his own experience. 
much question if anyone who fancies that he can conceive 
of a mathematical line thinks so from the evidence of his 
own consciousness, I it is rather because he sup- 
poses that unless such a perception be possible, mathe- 
matics could not exist as a science, a supposition which 
there will be no difficulty in TRH | to be groundless,” 
To this Professor Cayley replies :—“I think it may be at 
onee conceded that the truths of geometry are truths 
precisely because they relate to and express the — 
of what Mill calls ‘ purel jects ;” these 
objects do not exist in Mill’s sense, that they do not exist 
in nature, may also be granted ; that they are ‘not even 
possible, if this means not possible in an existing nature, 
may also be granted. That we cannot ‘conceive’ them 
depends on the meaning which we attach to the word con- 
ceive. I would myself say that the purely imaginary 
objects are the only realities, the dvrws dvra, in re to 
which the corresponding physical objects are as the 
shadows in the cave; and it is only by means of them 
that we are able to deny the existence of a corresponding 
physical object ; if there is no conception of straightness, 
then it is meaningless to deny the existence of a perfectly 

ight line.” We quote this passage purposely, because 
the last lines contain a proposition which attracted a great 
deal of attention, and excited some applause. It isa very 
neat and ingenious proposition. We shall not attempt, 
however, to say whether Mill or Cayley has the best of it. 
The two statements as they stand suffice to show that even 
in mathematics there is no sure footing for the student. 
It must, however, be understood that in saying this we 
reserve particular points, Thus it is certain that two 
and two make four, and that any three angles of a triangle 
are equal to two right angles, and soon. But the mathe- 
matician has long since left such school-boy lore as this, 
and mathematics, at one time the most certain, now pro- 
mises to become the most misty of the sciences, 

As an example of pure science, Professor Cayley’s 
address is extremely satisfying. He in review cer- 
tain mathematical theories which are more or less based on 
what is known as the negative dimension in algebra. To 
those who are not familiar with what has been termed 
transcendental algebra, it would be impossible within a 
brief space to make the nature of the negative dimen- 
sion clear. However, we may say that it is really less than 
nothing. By its aid it becomes possible to deal with space 
of more than three dimensions, and to consider the pheno- 
mena which may be manifested by a single rope with more 
than two 2nds. The late Professor Clifford was much given 
to this line of investigation,and showed, among other things, 
that in space of four dimensions a knot could not be tied, 
while a bag could be turned inside out without flexure. We 
quote again from Professor Cayley :—“ I have just come to 
speak of four-dimensional s What meaning do we 
attach to it? or can we ai to it any meaning? It ma: 
be at once admitted that we cannot conceive of a fou 
dimension of space; that space, as we conceive of it, and 
the physical space of our experience, are alike three-dimen- 
sional; but we can, I think, conceive of space as being two 
or even one-dimensional, We can imagine rational beings 
living in a one-dimensional space—a line—or in a two- 
dimensional space—a surface—and yng | of space 
accordingly, and to whom, therefore, a two-dimensional 
space, or, as the case may be, a three-dimensional space, 
would be as inconceivable as a four-dimensional space is to 
us; and very curious speculative questions arise. Sup- 
pose the one-dimensional space a right line, and that it 
afterwards becomes a curved line; would there be any 
indication of the change? Or, if originally a curved 
line, would there be anything to suggest to them that 
it was not a right line? robably not, for a one- 
dimensional geometry hardly exists. But let the space 
be two-dimensional, and imagine it originally a plane, 
and afterwards bent—converted, that is, into some 
form of developable surface—or converted into a curved 
surface ; or imagine it originally a developable or curved 
surface. In the former case there should be an indication 
of the change, for the geometry originally applicable to 
the space of their experience—our own Euclidian geo- 
metry—would cease to be applicable; but the change 
could not be apprehended by them as a bending or defor- 
mation of the plane, for this would imply the notion of a 
three-dimensional space in which this bending or defor- 
mation could take place. In the latter case their geometry 
would be that appropriate to the developable or curved 
surface which is their space: viz, this would be their 
Euclidian geometry : would they ever have arrived at our 
own more simple system? But take the case where the 
two-dimensional space is a plane, and imagine the beings 
of such a space familiar with our own Euclidian plane 

metry ; if, a third dimension being still inconceivable 
y them, they were by their geometry or otherwise led to 
the notion of it, there would be nothing to prevent them 
from forming a science such as our own science of three- 
dimensional geometry.” Now we may venture to ask, 
What is the use of all this? We have here the very 
purest of pure science. It is refined gold. There is no 
alloy of the “popular” in it. Weare not disposed to 
assert that it is without utility, but this appears to us to be 
a utility of a very remote kind. Beyond question it is 
akin to poetry, and we suspect that there is a nearer rela- 
tionship between the poetical faculty and transcendental 
mathematics than appears at first sight, but as to practical 
use it simply none at all, Yet there can be no 
doubt that in the near future no one will have a chance of 
taking high mathematical honours at Cambridge who 
cannot successfully handle four-dimensional geometry. The 
time, talent, and brain labour which may thus be wasted 
are immense in amount. Similar work will find its way 
into every competitive examination, and Indian civil ser- 
vants, and engineer and artillery officers must follow as 
they best can in the footsteps of Cayley or Clifford. 

On the other hand, if we were asked would we eliminate 
all such speculations from the human mind if we had the 

wer, we would reply certainly not, For men like Pro- 
fessor Cayley they possess an infinite charm not to be ganged 


T | on %o roads of inquiry which bri 
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by ordinary minds, and the drift of his thought leads him 
him to stores of useful 
knowled For example, it has been said that the know- 
ledge which mathematicians now of the structure 
of algebraic forms is as different from what it was before 
Cayley’s time as the knowledge of the human body pos- 
ea he § by one who has dissected it and knows its internal 
structure is different from that of one who has only seen 
it from the outside. The danger to be feared from the 

of pure science appears to us to be that it will be 
invested with undue prominence in our universities, and 
that to a knowledge of it will be given rewards which 
might be better bestowed. Mathematics represent but 
one of many branches. It will always be difficult to 
draw a line not only between pure and applied science, 
but between what it is and is not worth while to teach. 
We freely admit this; but it must be possible to fix a 
limit. In several of our technical colleges this is very 
well done, and we may especially cite the engineering in- 
struction given now in most of our great towns. But there 
is always a risk that the transcendental may take the place 
of the practical ; and we have seen some evidence of it lately 
in the treatment of strains, and investigations of the perform- 
ance of the steamengine. We have already pointed out that 
what passes for scientific truth is no longer invariably 
regarded as true ; and the time is not far distant, we hope, 
when the student will hear more of “ working hypotheses ” 
and less of dogmatic assertion. Thus to teach a class that 


the pressure of a gas is due to a species of molecular | shares 


ment, is very pretty and convenient ; but it would 
be better to add that no one knows whether there 
really is a bombardment of the kind going on; that 
no one really knows at all to what the pressure of a gas 
isdue. It will be seen that to pursue this system would 
revolutionise the practice of teaching physical science ; and 
in this way we think some good would be gained. Honesty 
on the part of teachers is greatly valued by advanced pupils, 
There would remain, however, a great array of simple 
facts, a knowledge of which is quite indispensable and of 
immense value to the engineer. Thus, without knowing 
anything of the cause of gravity, he may be certain that in 
the latitude of London a stone will fall at the rate of 
16ft. lin., very nearly, in one second; and while he may 
regard the undulatory theory as a not very satisfactory 
working hypothesis to explain the phenomena of light, there 
is nothing to prevent him from mastering the principles by 
which the usual errors of a dumpy level are to be 
corrected. It was once said of a judge that his decisions 
were invariably right, but that his reasons for decidin 
were always wrong. Much the same thing may be sai 
of the science teacher of the present day. Nearly all that he 
has to tell the student concerning phenomena at all events, 
is true, and can be proved to be true; but asa rule, the 
theories put forward to explain phenomena are incapable 
of demonstration, and ought not to be put forward as true, 
but only as convenient. The whole subjéct is too large to 
be handled in the space now at our disposal. We have left 
much unsaid that may, we think, be said with advantage 
—though not now, at another time. 


ENGINEERING ABSURDITIES, 


From time to time proposals are brought before the 
world in, we may take it for granted, good faith, which con- 
template the carrying out of enormous works by engineers. 
Some of these are absurd, and as the engineer is supposed 
to play an important part in connection with them, they 
may be termed engineering absurdities. Although such 
schemes as those concerning which we are writing are absurd, 
they are notnecesarily ludicrous, Indeed,should the attempt 
ever be made to put them into practice, the results might 
be extremely disastrous, A-notable example of the absurd 
in engineering is supplied by the Jordan Valley canal 
scheme, which would entail cuttings hnndreds of feet deep 
and many miles long through solid rock ; while allowance 
being made for evaporation, nearly a century would be 
required to fill the Jordan Valley with sea water to the re- 
quisite level. When such schemes are seriously discussed by 
the British Association itis, perhaps, worth whiletosay herea 
few words concerning what the engineer canand cannot do— 
a point on which very vague notions seem to exist in the 
minds of the general public. The theory is that the civil 
engineer can do anything. He can dig canals to out- 
rageous depths; take away a mass of earth equal 
to half an English county in wheelbarrows; alter 
a coast line if he thinks proper; convert a desert into 
a fertile plain; or make an inland sea where water is now 
worth a guinea a quart; and soon. It will be seen that, 
from this point of view, the ineer is neither more nor 
less than a necromancer. In old times those who wished 
to build palaces in a night, or turn the course of rivers, or 
take away a neighbour’s landmark, usually applied to a 
magician for help. Rich or powerful men kept private 
necromancers for themselves, while poorer people had to 
take their turn with others for the wise man’s services. 
In the present day no one believes in art magic, but the 
engineer has been dragged in head and shoulders to fill 
the vacancy. It is, we think, about time that the public 
learned that the engineer is not a magician, nor is he en- 
dowed with any extraordinary powers. His education has 
taught him how to do certain things, and also that certain 
things cannot be done at all. This latter kind of informa- 
tion is of immense value. It is to be regretted that it is 
aot more plentiful. 

We have heard it argued that nothing is impossible to 
the engineer who has money and time at his control in 
limitless abundance. This, however, isa complete mistake. 
There are certain things which could not be accomplished 
no matter how much time and money were available. We 
may cite, for example, the putting in of foundations in 
great depths of water. Among the various engineering 


absurdities which have turned up recently, is a scheme 
originated in France for building a bridge across the 
Channel from Dover to Calais. The superstructure is to be 
carried on columns, the lower ends of which are to be sunk in 
the bed of thesea. A bridge of this kind could not possibly 
be erected. Without divers the foundations could not be 
got in, and divers could not work under the pressure due to 
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the depth. "Whether a bridge could be made on a different 
system we shall not stop to inquire. The a as pro- 
posed is anabsurdity. Again, schemes are brought forward 
not infrequently which are absurd because they involve an 
enormous expenditure of time or capital, or both ; albeit, 
they are practicable. We remember many years ago a 
scheme being discussed for making a ship canal right 
across Ireland—the same idea in a different form 
been revived recently—It was coolly assumed that fift 
years would be required to construct this canal. e 
venture to doubt that any man, Government, or nation, 
would embark on the carrying out of an enterprise which 
would bring in no return and be of no value for half a 
century ; and this consideration leads us to another point. 
What is supposed to be the end had in view by those who 
undertake such works as the engineer carries out? The 
reply is obvious—a return is expected, either directly or 
indirectly, in money. The only exceptions are works 
constructed by a Government for the good of a community 
at large; such, for example, as breakwaters and light- 
houses, All schemes for works which cannot pay, and 
that pretty promptly, are engineering absurdities. A 
point very well worth discussion, but never properly dis- 
cussed yet, is the limit of time within which a given under- 
takivg must pay, in order to justify the capitalist in in- 
vesting in it. Thus, for example, while it would not be 
difficult to get shares taken up in a company proposing to 
pay a dividend in three years, it would be to place 
making no returns for ten years, and next to 
impossible to dispose of shares the profit on which 
would be postponed for a quarter of a century. The 
engineer, it‘may be conceded, can do a great deal; but 
there are some schemes which could not be made to pay in 
any shape or way for many many years, and he would be 
quite powerless to hurry the progress of events, This time 
limit renders many proposals absurd that are not otherwise 
ridiculous; and it must not be forgotten that when the 
major forces of nature have to be dealt with haste cannot 
be made. No less than thirty years were spent in makin 
the breakwater at Holyhead, and various other natio 
works of much importance might be cited, even now not 
finished, although n dozens of years ago, 

Some men appear to be endowed with minds which are 
incapable of dealiug with particulars, and who, the moment 
they get an idea, determine that it must be carried out at 
once. Great bridges, ship canals, embankments, and 
tunnels have an immense charm for these gentlemen. They 
need only take up a good atlas to find a score of places 
where “ something a be done,” with, it is assumed, 
advantage. If they look at the map of Scotland 
they see that a great ship canal ought to be cut 
right across from the Firth of Forth to the Firth of 
Clyde. Not a thing like the Crinan Canal, but a waterway 
which would save steamers bound for America, from Sun- 
derland, Hull, Newcastle, and such like ports, from going 
“North about” all the way round by the Pentland Firth or 
north of the Orkneys. Again, from Port Patrick on the 
Scotch to Donaghadee on the Irish coast is but eighteen or 
twenty miles, and the depth of water is not very great—120 
fathoms or so at the most, we believe. It has been pro- 
posed more than twice to our certain knowledge that an 
embankmentshould beconstructed between the towns named 
and lines of railway laidonit. This isa good example of an 
cagitonite absurdity. Engineers could not make such an 
embankment, because the stuff of which it must be 
composed would be washed away by the sea quicker than 
it would be possible to tip it, supposing even that the 
enormous mass of material needed were available. Again, 
the construction of a great ship canal between Ham- 
burgh and the Gulf of Lubeck will suggest itself. By 
this the Baltic would be put hundreds of miles nearer 
England than it is now, and the open season 
would be considerably prolonged, as steamers would not 
have to contend with ice on the North of Denmark in the 
Skager Rack. As for bridges, places too numerous to 
mention suggest themselves, as, for example, the Straits of 
Messina. It is related that the Emperor Nicholas of 
Russia, when asked how certain railways in his dominion 
should run, took a pencil, a map, and a ruler, and drawing 
a line from St. Petersburg to Moscow, gave that as the 
route. In this case the Emperor was not so far wrong, 
because he wanted the railway for military pu 8; and 
the country being flat, little was to be gained by going 
right or left of the straight line. Such enthusiasts as the 
author of the Jordan Canal scheme follow the Emperor of 
Russia’s example—at a distance. They are entirely 
unable to understand that the engineer is only discharging 
his proper functions when he is spending his employer's 
money on remunerative undertakings. To admit that a 
certain scheme cannot be carried out save at an enormous 
outlay of time and money—especially the former—is suf- 
ficient at once to condemn it, unless it can be shown that 
extremely important advantages would arise from it; but it 
is just on this point that the authors of magnificent 
schemes usually break down. They build castles in the 
air, and they fail not only to see what can and cannot be done, 
but what will and will not pay for the doing. Thusaship 
canal will not necessarily be used if it only saves steamers 
a voyage of a few hundred miles, A cargo steamer, for 
example, will carry 2500 tons of grain at, say, ten miles an 
hour with a consumption of about one tonof coal, costing 10s. 
per hour ; thus the coal bill will be £12 for every 240 miles, 
or £24 for running, in round numbers, 500 miles, The 
whole of the expenses for two days would not amount to 
£100. A ship of this kind going pets the Suez Canal will 
pay at least £1250. Such a tariff could not be kept up for a 
moment if the route to India by the Cape were not im- 
mensely longer than the route by the Red Sea, The 
making of a costly ship canal to save a few hundred miles 
of steaming must prove wholly unremunerative. 

Before taking leave of engineering absurdities we would 
add a word of warning on the subject of harbours of 
refuge. A movement has for some time been going on to 
promote the construction of such harbours, especially on 
our east and south coasts, A good deal of sentiment is 
mixed up with this, and sentiment is sometimes a dangerous 


thing to indulge in. ‘We strongly advocate the gonstruc, 
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tion o. ‘arbours of refuge; but work of this kind will have 
to bec . ~ied out very judiciously. It will never do to 
take a isap, put down one’s finger, and say “ we must have 
a harbour of refuge here.” Harbours must be made where 
they can be made,,not where they ought to be, It is quite 
possible to commit great mistakes on pans ; and we may 
say that. some of the refuge harbour schemes which have 
been brought before us are in the fullest sense of the word 
engineering absurdities, The engineer can do a great deal, 
but he cannot do everything; and no one is more willing 
to admit this than he hi 


THE NEW IRON SLIDING SCALE, 


THE commencement of the new sliding scale in the manufac- 
tured iron trade of the North of England has taken place under 
circumstances that are not favourable to the workmen, for it 
began with a fall of 74 per cent. in wages. The return of the 
accountant to the Board of Arbitration shows that during the 
last two months a reduced range of prices has ruled, and this toa 
considerable extent. The “time bargain’”’ entered on in March 
last expires this month, and the sliding scale fixed on then comes 
into force. Under it there is the reduction that has just been 
named. The details of the report of the accountant show that 
there is still a large volume of trade, the associated manufac- 
turers in the North producing at the rate of 650,000 tons of 
finished iron yearly. Not less than 86 per cent, of this is in the 
shape of plates and angles, mainly for shipbuilding use. The 
quantity of the bar iron made by the associated firms is rather 
less than it was. These are the main features of the report of 
the accountant, which is the first that has been issued for a two 
months’ period. It has been hoped when that time bargain was 
entered on that it would have caused the prices of manufactured 
iron to advance; but it has not only failed to do so—it has been 
unable to prevent the slight fall that has taken place. It 
remains to be seen whether it will be adhered to; but the fact 
that it has been a failure is patent. Three of the plate mills of 
Durham have been laid idle for many months, and for nearly six 
months the others have ceased work on Mondays, without prices 
being affected in the market. But the cost of the manufactured 
iron has been increased to the maker, and whilst his profits have 
been restricted, the workmen cannot have got much if any bene- 
fit; for though the tonnage rate of work has been kept up arti- 
ficially, this has not been the case with the rate of wages of the 
day-pay men. A six months’ trial of “restriction” in the manu- 
factured iron trade has been sufficient to prove that it has 
failed to benefit the trade, and that at the same time it has 
power to hurt it to some extent. The manufactured iron trade 
will find the level that will tempt customers if the price and 
the extent of the production are allowed to be regulated by 
the laws of demand rather than by artificial regulations that 
must be local in their application. 


STAFFORDSHIRE MINES DRAINAGE, 


THE engineering operations of the South Staffordshire Mines 
Drainage Commissioners have reached a stage at which they have 
more claim upon the attention of engineering circles than per 
haps at any other time since the Commission was appointed 
A few years ago there seemed to be good reason to conclude that 
the unwatering of the chief parts of the South Staffordshire 
submerged mining district was an engineering problem of so 
great magnitude that it had better be left alone. As the latest 
of several praiseworthy endeavours to pull the scheme through, 
the powers of the Commission were vested in a triumvirate. 
This has now been in force about long enough to warrant an 
opinion whether a brighter prospect is possible. An answer to 
the inquiry, probably the first answer upon which conclusions 
could reasonably be based, is forthcoming in the reports just 
issued of the operations for the year ending the 30th of June 
last. These show that the bold policy of incurring heavy 
expenditure in face of decreasing capital was not unwise, since a 
’ return will evidently be realised soon enough to prevent serious 
inconvenience. In the Tipton and Bilston district, where the work 
for the engines is perhaps heavier than in any other, the annual 
cost of pumping, which was last year £18,300, will, it isanticipated, 
be brought down to nearly, if not quite one-half that amount on 
the completion of the driving of a new network of levels. These 
will hardly be finished within the current financial year, but 
their progress will enable mines to be unwatered, that should at 
once yield a revenue. Yet the average twenty-four hours’ work 
of the seven engines for the past twelve months, which was 
15,000,000 gallons, was nearly 2,000,000 gallons above that of the 
yee preceding. Of these engines three, or perhaps four, will 

unnecessary when the levels are finished. Again, in the Old 
Hill district, works are in progress which will soon effect a yearly 
economy of £3000, As to surface drainage, an expenditure 
during the year of more than £18,000 has brought this depart- 
ment very nearly to the state of efficiency required by the 
arbitrators under the Mines Drainage Acts, and they are now in 
far more advanced condition than ever before. It is true that to 
make the progress here indicated, considerable pressure has had 
to be put upon the owners of mining property; and that the 
accounts of the Commission show by no means a heavy balance 
on the right side; but it is evident that the difficulty is now 

ing overcome, and that a little more patience will, bring a 
successful termination to engineering operations as arduous and 
unique as any which, for very many years, the Government has had 
to aid in furtherance of this country’s industrial wellbeing. 
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Memorial Edition of the Life of Richard Trevithick. E. and F, 
N. Spon, London. 1883, 
Some time ago a preliminary committee was formed of 
a few gentlemen, admirers of genius, for the purpose of pro- 
viding a memorial of some kind to Richard Trevithick, It 
is not quite clear with whom the idea originated, but Mr. 
Tangye has payer an important part in the movement, 
and Major John Davis, F.S.A., of Westminster, gave it 
pe and coherence. At length a working committee was 
formed, and the importance of the movement may be 
| se ay from the fact that on this committee are the 
rince of Wales, the Archbishop of Canterbury, the 
Duke of Sutherland, the Earl of Mount Edgcumbe, 
and Lord Robartes, Besides these there are on the 
committee sixty-five engineers and scientific men, such as 
Mr. Bateman, Sir F. Bramwell, and Sir John Lubbock. 
In Cornwall, the birthplace of Trevithick, a sub-committee 
has been appointed, with Mr, W. Husband as secretary, 
and Mr, Bolitho as president. It was essential to the opera- 
tions of the committee that they should posess in a hand. 
and readable form such 4 memoir of Richard Tyevithich 
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as would explain to the world what manner of man he 
was, The objects of the committee are best set forth in 
the words of a resolution at a meeting of the com- 
mittee, which took place at the Institution of Civil Engi- 
neers, Great. George-street, on the 10th of April last, 
“Resolved, to raise a fund for the erection of a statue to the 
memory of Richard Trevithick,and further to provide a fund 
for the establishment of scholarships bearing his name, such 
scholarships to aid in the technical education of young men 
to qualify them for the profession of mining and other 
engineers,” and also “ that employers of labour be requested 
to allow penny subscriptions from their workmen.” This 
last resolution would, we think, be peculiarly gratifying to 
Trevithick could aware of it; an it 
passed shows, we think, a delicate appreciation on the 

of the committee of Trevithick’s character. 

The little pamphlet before us is the result of the want 
to which we have referred above. Although the name 
of Trevithick is familiar enough to most engineers, 
little has hitherto been known accurately een 
him. A life of him, by Francis Trevithick, was publishe 
in two volumes in 1872. It contains an enormous mass of 
information so badly put together that it is impossible to 
read the book with either pleasure or profit. Although it 
is not stated in the pamphlet before us by whom it is 
written, we fancy that Major Davis is the author; and he 
has succeeded in bringing within the compass of twenty- 
four pages all that busy people will need to know concern- 
ing Trevithick. This has been done by selecting not only 
facts but words in the most judicious fashion, so that no 
space has been wasted, The labour involved in‘ the 
preparation of such a memoir as this from the material 
available must have been very great. As an example of 
Major Davis's style, we may cull the following passage : 
—Trevithick’s early education was very rudimentary, 
but what was wanting in his education was a 
by natural talent. Soon after he left school, his 
epee are engineering ability was practically shown by 

is solving a — respecting the correctness of certain 
underground levels which had puzzled several experts. 
There is nothing to show at what age he commenced the 
battle of life, but at the comparatively early age of twenty- 
four, in spite of an inferior education, he stood prominently 
forward as the leading competitor of the celebrated Watt.” 
As a specimen of condensed narrative this passage is we 
think perfect. 

All Trevithick’s inventions of importance are briefly 
but sufficiently described in this pamphlet, which is pro- 
fusely illustrated by admirable engravings. Trevithicl 
was the apostle of high-pressure stitam. He cared nothing 
about a vacuum; and greatly daring, he adventured on 
what even now are considered very high pressures. No 
wonder that James Watt looked on him with horror. The 
temperaments of the two men again were different—Watt 
was a ee, in many respects an invalid, a man 
really of s energy, and requiring at all times the 
co-operation of active men, such as Boulton and Murdock, 
to keep him going on, Trevithick, on the contrary, was 
like his own high-pressure steam—fierce, audacious, 
energetic to a degree, entirely unsparing of himself, a man 
to conquer worlds, a man to be held back, not urged for- 
ward, His fiery zeal made him a nuisance to Watt. To 
Trevithick, Watt was a slow-going, scarcely honest, 
tardy, elderly man. The following extract from the last 
letter Trevithick wrote to his friend, Davis Gilbert, 
ae the relations of the two men in a strong light :—‘I 

ave been branded with folly and madness for attempting 
what the world calls impossibilities, and even by the great 
engineer, the late Mr. James Watt, who said to an eminent 
scientific character still living that I deserved hanging for 
bringing into use the high-pressure engine. This so far 
has been my reward from the public ; but should this be 
all, I shall be satisfied by the great secret pleasure and 
laudable pride that I feel in my own breast from having 
been the instrument of bringing forward and maturing 
new principles and new arrangements of boundless value 
to my country. However much I may be straitened in 
pecuniary circumstances, the great honour of being a useful 
subject can never be taken from me, which to me far 
exceeds riches.” 

We shall not attempt to set forth here what it was that 
Trevithick did for the world, He effected enough to 
entitle his memory to be kept for ever before engineers. 
The story of the man’s life, as set forth in his works, is 
well told by Major Davis. It is an astounding record of 
inventions, 

The objects had in view by the committee are in every 
way meritorious. A statue is due to Trevithick, but the 
establishment of scholarships represents a really remunera- 
tive outlay, A statue is a work of art, not of utility; the 
foundation of a scholarship is a paving investment, 
Although subscriptions have come in fairly well up to the 
present, not near y as much money has been got as ought 
to be got. Mr. Tangye’s munificent example ought to be 
followed. He has given £100, asum which worthily heads 
the list of subscriptions at present, May we express the 
hope that it will not oa be suffered to stand alone, and 
that those who cannot follow Mr. Tangye’s example as far 
as the amount of their subscriptions are concerned, wi 

ise the fact that the desire to do as he has done may 
be displayed in smaller subscriptions, yet representing as 
much as a man canspare. We have no hesitation in saying 
that the movement has our warmest sympathies, or in 
urging our readers to subscribe little or much; better a 
little than none at all. 


Tue DRAINAGE OF MALACCA.—We are given to understand that 
the Municipal Commissioners of Malacca have approved the scheme 
for the drainage of that town prepared by Mr. ill, our muni- 
cipal engineer. Some short time ago, at the uest of the 
Government, Mr. Cargill i the sister settlement, and 
reported fully upon the present defective condition of its ss 
In his report—which is of an able and exhaustive character—he 
lays down a system of drainage adapted to place the sanitary state 

Malacca upon a The Municipal Commissioners 
have expressed a wish tor Mr. Cargill’s services for the further 
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WRECK COMMISSIONER’S COURT. 
(Before Mr, H. Wreck Commissioner, with Assessors, ) 
THE AUSTRAL. 


Captain METHVEN, Captain Parish, Mr. Eames, engineer, and 
Mr, Robertson, late Chief Constructor for Portsmouth Dockyard, 
were the Assessors. 

This was the official ordered by the Board of Trade into 


the capsizing of the A’ , one of the largest steamers of the . 
Orient Line, in Sydney Harbour, on the 11th of November, 1882. 
Owing to recent investigations into the stability of vessels referred 
to in the Daphne report, and the number of lives putin jeopardy 
by the event, the case excited more than ordinary interest, Pro- 


ceedings began on Monday, 

Mr. Mansel Jones and Mr. Howard Smith were for the Solicitor 
to the Board of Trade—Mr. W. Murton, Mr. Bucknill and Mr. 
Baden Powell for the owners; Mr. T. H. Nelson for the master. 

Mr. ManseEt Jonés said the Austral was built at Govan in 1882, 
and registered at Glasgow. She was 456ft. long, 48°25ft. broad, 
and 33°95ft. deep. Her engine-room was 102ft. long. She had 
three compound engines, made by John Elder and Co.—one 62in., 
the other 86in. in diameter, 5ft. stroke, and 1000 nominal horse- 

wer. Her gross tonnage was 5588, and net tonnage 3289 tons, 

er hull was of steel, She was classed 100 Al for three-decked 
vessels. She had fifteen ogy | ports, eight on the starboard and 
seven on the port side, 2ft. 6in. high, and 3ft, 3in. wide, The 
lower edge of these was 25ft. 6in. from the bottom of the keel. 
She had ballast tanks capable of taking 670 tons of water. She 
had also fresh-water tanks. She left London on the 7th of 4 
tember, 1882, with a crew of 195 and over 500 passengers. She 
arrived in Sydney on November 3rd, She made fast alongside the 
circular quay, and disch; her cargo except about 200 tons of 
iron, which was in the main hold. While at the quayshe took incoal, 
and on the 6th of November the vessel took a list to starboard; but 
the list was operat corrected by trimming the coal over to the port 
side. Onthe7thof Novembershe was moved, the water ballast tanks, 
which had been full, were pumped out, and she was moved from 
the circular quay to moorings in Neutral Bay belonging to the 
company, about 200 yards from the shore, in fourteen fathoms of 
water, No water was in the boilers, She had then in her about 
1700 tons of coal, about 200 tons of iron, about 110 tons of fresh 
water in one of the ballast tanks, and about 70 tons of fresh water 
in the fresh water tank. In consequence of various matters 
Sunday and a holiday intervening, and a strike among the coal 
porters, no more coal was taken in until the 10th. On the evening 
of that day about 10.45 p.m., a steam collier called the Woonoona, 
with 500 to 600 tons of coal, came alongside. All the coal ports 
were opened on both sides. The master of the collier came to the 
chief officer of the Austral for instructions, and was ordered to the 
starboard side of the Austral, where she made fast, and commenced 
coaling through four of the ports. They so commenced about 
11.15 p.m. It appeared to have been the practice on board this 
veasel not to keep an anchor watch beyond one hand on deck. No 
officer was on deck, and from the depositions of the chief engineer 
it appeared that he had no intimation that the steam collier had 
come alongside. These vessels were coaled by contract, He 
turned in early that night, The captain wrs on deck at midnight, 
and also at 1 a.ro., because his slurnbers were disturbed by the 
coaling going on. He stated in his depositions that at 1 a.m. 
there was no list, but the vessel was on a perfectly even keel. 
When the Woonoona came alongside the coal ports were 4ft, out 
of the water. At 3.30 a.m. there was a slight list to starboard. 
He had made statements from depositions taken by the coroner at 
Sydney, in which there were some discrepancies, The coaling 
went on at the rate of about 40 tons an hour, so that, having began 
at 11,15, there was at 3.145 about 160 tons put in on the starboard 
side. About 3.30 a light list to starboard was noticed, but not 
enough to cause any of the officers to be called; but at 3.50 a very 
sudden list, amounting to a jerk, was felt and awakened the chief 
officer, who called the captain. ‘The vessel was so far heeled over 
that the starboard were under water, and it was difficuli to 
stand on deck, 1 hands were roused, the lashings of the 
Woonoona were cut, and all the crew except five escaped on board 
that vessel and a lighter which was alongside forward. The water 
rushed in so fast that at 4.20 a.m. she sank with the five men. In 
answer to a question from the learned Commissioner, counsel said 
that the donkey engine was not being used; steam was up; the 
donkey man was asleep. She sank nearly upright. He 
entering into the construction of the vessel, the bunkers, and the 
position of the coal when she He would call the chief 
engineer, 

. NELSON submitted to the Court whether peer 
should go on. An inquiry under the Act was commenced at Sydney 
on the 27th of November, 1882. He was not referring to the 
inquest. Under the Merchant Shipping Act of 1854, sec, 433, 
there was power given, now vested in the Wreck Commissioner, 
to hold an inquiry if after tig ri investigation it should 
appear necessary or the Board of Trade should direct. The pre- 
limina: beige! was held at Sydney, and in consequence John 
Murdoch, for whom he segeant, was served with a notice that the 
Marine Board had ordered an investigation, and he was cited to 
appear. The captain did attend. tera short opening of the 
inquiry it was adjourned to December 5th, When the Court met 
again on that date it was intimated that they were not going to pro- 
ceed with the inquiry, but that they abandoned it. Thereupon the 
solicitor for Captain Murdoch — to the Government ad Myduay 
to proceed with the inquiry. The Minister of Justice thereupon 

‘ormed him that the depositions taken before the coroner would 
be forwarded to the Imperial Government for the consideration of 
the Board of Trade in England. There had been a misunderstand- 
ing between the Imperial and the Colonial Governments on the 
subject. The master, having been summoned before a competent 
court, ought not to be ae in jeopardy again; not that he admitted 
he was in jeopardy. Otherwise this inquiry might be abandoned 
and another begun in Sydney, and so on ad infinitum. The captain 
had been practically kept ashore all the time—a serious matier. 
Then as tothe depositions spoken of by his learned friend, how 
could they be evidence before this Court? He had witnesses to call 
who were in Australia; but this Court had no power to issue a com- 
mission to examine them in Australia, He would thus be prejudiced 
by the inquiry not bem proceeded with in Australia. 

Mr. BuCKNILL would not endorse the objection. The owners 
were anxious the inquiry should be exhaustive, and that the 
problem how it was the vessel sank should be solved. 

The COMMISSIONER overruled the objection. There was a mere 
intention to hold the inquiry which was not carried out. The 
objection as to witnesses would apply with greater force to an 
inquiry in Australia, from which builders would necessarily 
have been absent, 

Mr. John Macdougall said he was chief engineer of the 
Austral, and held a first engineer’s certifica He served 
ages out and home of the Austral, as 


te. 
on the previous v 
well as on this. e Austral had eight coaling-ports on the 
starboard and seven on the port side, ey were 3ft. by 2ft. Gin. 
each, and all opened upwards, with hinges on the upper edge. 
They were fastened by dogs, inside—no flap, The after-bunker was 
between the engine-room and the after-boilers; it extended across 
the vessel, with a passage through. There were pocket-bunkers 
on each side of the engine-room; there was another bunker 
forward. Next forward were pocket-bunkers alongside of the 
forward boilers on each side. The forward main bunker was 
forward of the forward boilers, and extended across the ship, He 
entered into other particulars of the bunkers, which are summarised 
in his statement of their contents, The forward main bunker 
would hold 930 tons from the main deck to the hold. About 
265 tons were above and 665 below the steel 


deck. Going stern- 
the side bunkers on cach side of the forward boilers held 


} 
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about 76 tons below and about 72 tons above the steel deck. The | to starboard on the 6th, at about 5.30 a.m., before the full 220 tons wrars  thed Bissne BA parte mell-gevingt tee pe it in coal on 
bunker between the forward and after boilers, a thwart-ship | had been taken in. were not then, nor had been during | one side. ore the Avetral sank, ten tons of tunnel abafting and 
bunker, contained about 250 tons, of which about 70 tons were | the night, discharging the . He could not say how much | a pi weighing 2 tons 17 ewt. been taken out. She had 
above and 180 below the steel floor. The next were cargo was in her. The list was about 7 deg. He accounted for it |a accident to her machinery in going out, When she 
bunkers on each side of the after boilers, which contained 76 tons Dy wade came back to the Olyde after the disaster and was inclined, she 
below and 72 above the steel floor. The thwart-ship bunker, | post. They med the coal over and she ri . They went | had the flawed shafting put in again in thé lower hold on the star- 
between the engine-room and stoke-hole, contained about 425 tons, | to moorings in Neutral Bay on the 7th, and on the same day took | board. There were also three extra pistons, which weighed 
of which 136 were above and 289 below the steel deck. The | in 340 tonsthere. He on the 4th received orders to pump out | 3 tons L5ewt. each. They were in the after-hold on the purt side. 
side bunkers on each side of the engine-room contained on the | the tanks when they were alongside the circular quay, and he | There were rings to two pistons on the steerage deck; they weighed 
starboard side 32 tons below and 51 tons above the steel deck, | pumped them out while coaling on the 6th, When the ship left | 15 cwt. each. e@ was extra gear, one and a-half ton, on the 
83 in all. On the port side there were 32 tons below and 76 | the circular quay some of the tanks had been pumped out. Th orlop deck. 


filled all except 10 tons above the steel deck. The next bunker aft, 
a thwart-ship bunker, had 48 tons on the port side below the steel 


which occupies about 40ft. to the ton. 

By Mr. Buokn1Lu.—He had been speaking from recollection, and 
would bring his notes next day. After the Austral was raised, 
Mr. Miller, chief engineer of the Cephalonia, and Mr. Cruickshank, 
chief engineer of the South Wales Government, inspected the 


bad pumped out one on the port side on the 4th, and on the 6 

started to pump out the other on the starboard side, and then, 
starting with the after of all, pumped forward all out in turn. 
They were not all pumped out by the time she was shifted, nor 
were they all finished before she nape coaling again. They were 
all empty before 3 a.m. on Wednesday, the 8' That wasaccord- 


ing to the orders which he had got on the 4th. After great hesi- | req 


tation, he said little coal was taken in on Thursday, the 9th; he 
could not say how much. She had about 1610 tons in her on 
Friday night, the 10th, the eve of the day—Saturday, December 
11th—on which she sank. One hundred and twenty tons were put 
in on Friday night on the starboard side, partly below and partly 
above the steel deck. On the Thursday he examined the bunkers, 
and the port side bunkers had more coal than the other side had. 
She was as nearly as possible upright on Thursday. She had then 
93 tons more on the port side than on the starboard side. He 
arrived at that from a plan he made on board the lighter soon after 
the Austral went down. He got a hammock slung and remained, 
with others, on the lighter more than three weeks. 

The ComMIssIonER.—I have added up the figures he ae us 
yesterday, and I find that, from the weights ascertained by him 
after she was raised, the Austral a to have had 868 tons on 
the starboard and 840 on the port side, a difference of only twenty- 
eight tons, and that is in effect confirmed by his statement this 
morning, that she bad ninety-three tons more on the port on 
borers night, and that afterwards 120 more tons were put on the 


Witness was present, and was satisfied that the calcula- | starboar 


tions then made were approximately correct. No coals had been 
taken out. There was an excess in weight of coals on the star- 
board side, whether it was 160 tons or not he could not say. He 
had duplicates of the tickets of coals received. They weighed 
some bulli coal at Glasgow. It was 41°‘25ft., not 40ft. to the ton 
weight ; but that was after the coal had lain on board the ship 
some time and had dried up. 

By the CommissionER.—The estimates he had given were from 
what he saw when the vessel was raised. He was asleep when she 
coal There were shoots with covers in the steel deck by which 
the coal passed from the upper to the lower bunkers. 

Mr. John William Shepherd said he was manager to Messrs. 
John Elder and Co., by whom the Austral was built and engined 

ing to a specification prepared by him and delivered to them. 
She was built of steel, in . - with Lloyd’s rules, under 
oy survey, classed 100 Al. e coal fell from the ports on the 
1 deck 4 shovelled down through shoots. = 
not agree with the engineer’s figures as to the capacity the 
bunkers. He calculated 43 cubic feet to theton. The witness then 
gave slightly different figures; but could not say at short notice 
whether the discrepancy was explained by the difference in the 
unit. The total coal capacity was 2730 tons; but he believed that 
the two after-pocket bunkers never carried coal. The water 
ballast was 785 tons, including fresh water tanks. No steps 
were taken to test her stability before she went her first 
voyage. Some calculations were made by him. The engines 
and boilers—full—were 1400 or 1500 tons in weight, about 
50 tons each boiler being allowed for the water in the boilers. 
‘When launched in October, 1881, she was a hull only, with 60 tons 
of shafting, and some water in the tanks forward. She drew 
14ft. 8in. aft, 11ft. 9in. forward, mean 13ft. 24in ; 150 tons of 
water forward, 20 tons elsewhere. 

Formal proof was given through this witness of the specifications 
and the displacement scale. 

After the adjournment Mr. Shepherd’s evidence was continued. 
He said he bad previously designed the Orient, and she was 
considered one of the finest ships in the world. The Austral was 
designed as an improvement on the Orient. The Austral 
had 2ft. more beam than the Orient. He came round with 
the Austral on her trial trip from Glasgow to London, and was 
perfectly satisfied with the vessel’s behaviour. The bulkheads were 
thoroughly tested. He went on the first voyage of the Austral as 
far as Naples. His opinion that the vessel possessed good stability 
was not at all shaken on that voyage, although they tered 


The witness produced some tickets issued by the wharfinger of 
the Bulli Company, which confirmed by their dates and amounts 
his statement that the ship took in tons of coal on the last 
night, and that when she was raised she had 1736 tons on board. 
He did not know that coal was coming in on Friday night. He 
usually had notice that coal was carried from Morris, a fireman, 
who had to report to him every four hours during the —e 
Morris usually received the information from the trimmers. It 
was the custom for him to receive official information when con- 
signments of coal were coming from the master. But on this 
Friday night he had received no notice that this consignment was 
coming. He was ashore on Friday night himself at some works 
examining the shaft. He left the ship at 4.30 p-m., and returned at 
6p.m. He did not go away from the ship again that night, 
turned in at 10 p.m., and was not awake till she heeled over. 
He was not — in the bunkers that night. The last time 
he was in the bunkers was on the Thursday. He did not 
know any coaling was going on, and was awakened at 3.45 a.m. 
the chief officer shoutin ong the deck, ‘‘ All hands on deck.” 
He went quickly up. Her oa ports were —— ee 4 immersed ; 
she was nearly down to her rail on the . He jumped on 
board a steamer which was lying alongside. In about a quarter of 
an hour she settled down—the whole of her hull under water. 
According to the regulations, it was his duty to superintend per- 
sonally the coaling, but he did not superintend it use he did 
not know the coal was coming. On the earlier occasion when she 
coaled, the third or fourth engineer did not superintend the trim 
ming, but witness did so himself. It was Morris’s duty to see the 
coal was properly trimmed and stowed if any did come. Asked to 
show any regulation which cast this duty on Morris, who was 


neither the third or the fourth engineer, he was unable to point to | al 


y~ 4 but said they had a good deal of work to do, and made 
ifferent arrangements. On the morning of the sinking he had no 
notice of any coal coming. He wasturned in. Morris should have 


called him, but it was not Morris’s duty to be on watch unless they | kni 


had notice of coaling. Asked as to what watch was kept, 
he said it was the duty of the donkey-man, Wilson, to be on 
watch during the night. It would not be Wilson’s duty to call 
witness if coal came. There was nobody there, in his department, 
to look after the coal coming in. The captain gave him the inti- 
mation that coal was coming in, when he got the intimation, but 
it sometimes happened on other occasions besides that of the sink- 
ing that coals came alongside without any notice to him. The 


bad weather. On her trial trip 300 tons of pig iron were put into 
the Austral until those in charge of her knew how to properly 
the water ballast tanks. 

By Mr. Netson.—When he left the vessel at Naples he did not 
know whether the water ballast tanks were full or not. Without 
water in her ballast tanks and with her s aloft the Austral 
would not float on an even keel ; she would incline to starboard. 
If the water ballast tanks were pumped out the vessel would rise 
about lft. 10in. The water t tanks being empty would tend 
to raise the centre of gravity. Before the vessel was launched be 
found the centre of gravity was 21°92ft. above the top of the keel. 
At Gravesend she drew 25ft. 10in. on an even keel. The Plimsoll 
disc was placed so as to give a freeboard of 11ft. 6in. The bottom 
of the coal ports was Ift. 3in. above the Plimsoll mark. In his 
opinion, the reason of the Austral going over was that all the coal 
was put in on one side of the vessel. an even keel, with a 
draught of 21ft. 3in., 120 tons of coal put in her on the starboard 
side would cause an inclination or list of about 15 deg. The Austral 
= not 7 in consequence of a sudden heel or lurch, that was 

e. 

e examination of Mr. at. the manager of the builders’ 
firm, Messrs. John Elder and Co., was continued by the Court on 
Tuesday. He said, in answer to the Court, that the centre of 
gravity of the ship was determined by him without water in the 

ilers. Every water-tight compartment was tested and passed 
by him. It was not formerly the practice to incline vessels. The 
builders could not be asked to do it. Now they were taking more 
precautions. 

The ComMISSIONER.—This Court has often e: its astonish- 
ment that vessels are sent to sea worth £150,000 or more, and the 
owners will not spend £40 or £50 to ascertain their stability. 

Mr. BUCKNILL.—It was said in a report issued some time ago 


-that that opinion had not been expressed. I have often heard it 


Ee by this Court. 
. John MacDougall, recalled, said when they arrived at 
Sydney they went to the circular quay. a 185 tons of 
coal on arrival. It was distributed over the bunkers; he could not 
say how much in each, having lost his notes. They commenced 
coaling at 1 a.m. on November *th at the quay—port side to the 
quay. All the ballast tanks were then full, except one under the 
after bunker on the port side; that was quite empty. (Tbe Court 
referred to the plan. It contained 60°2 tons.) It was full at the 
quay before they commenced coaling, and was pumped out by 
ptain Murdoch’s orders. It was witness’s duty to see the coal 
properly stowed. The crew had printed regulations. (These were 
produced The captain gave him the order to pump out the tank. 
lson was the stevecdore employed to coal. They coaled from 
the starboard side, through the forward ports into the forward 
main bunkers, and into the side rr and thwartship bunkers. 
His log was lost in the vessel. It was kept in his room. On the 
6th they took in 220 tons of coal, all on the starboard side. 


Asked who was attending to the storing of the bunkers, he said | ballast 


no attention was required, as it went at once to the bottom 
of the ship. It was brought in in baskets. The 118th rule 
of his tions said that the chief engineer must person- 
ally superintend the coaling and measure each tenth bag, and 
see that the third or fourth engineer attended to stowing. 
He was also to make certain entries, The ship took a list euddenly 


ptain might on these occasions have given orders that notice 
should be given to him, but he had not received the notice. He 
signed a receipt for the coal after the ship had gone down, taking 
the amount from the tickets and from the amount turned out by 
a aaa The Woonoona, the collier, carried about 720 tons 
‘ 

By Mr. Netson.— When he turned in, he did not know that the 
vessel was drawing fore and aft. It was Wilson’s duty to keep 
steam up in the donkey-boiler all night. He could not say of his 
own knowledge whether Wilson was on watch. Assuming no one 
knew that coals were coming that night, the watch on deck should 
have reported it to witness. Lowman was the name of the watch 
on deck that night. Witness could not say that Lowman “ran” 
from the ship in Sydney. On the Thursday Mr. Yuill, from the 
Orient line, was on the Austral. That was after all the coal except 
the last 120 tons had come in. That gentleman said nothing in 
his presence to witness or the captain as to when coals were coming 
alongside, nothing about coals at all. Witness did not know that 
the master, Captain Murdoch, knew, any more than witness, that 

were coming. He had not seen the Woonoona before. Wit- 
ness’s berth was on the port side. He did not see any of the crew 
on the opposite side. e next morning she was lying at an angle 
of 30 deg. to starboard. At low water they could see the of 
her bridge out of water. The coals were measured out of the 
Woonoona after the accident. 


By Mr. BucknILu.—The plan which he told the Commissioner | C 


he had made on the lighter two or three days after the sinking was 
headed ‘‘ As the coal was found when the sbip was raised. Coa! 
all seems to have run over to the starboard side when the ship 
listed going down.” But that was a note put on the paper after- 
wards and was not the title of the plan. e plan was in ink, the 
quantities in pencil. He got those quantities from memory from 
an inspection of the bunkers on the Thursday, when he put them 
in writing, but had lost the writing. When he went into the 
vessel after she was raised one bunker door was open; that was the 
door on es side of the forward main thwart-ship bunker. In 
the bulkhead abaft of the engine-room the tunnel doors, the door 
of the refrigerating room, and one of the connections between the 
refrigerating room and the electric lighting room were open. The 

ond valves, except the one for the supply of the Downton 
pump and the after and forward fire-engine, were closed. They 
traced the pipes and found there were no means for the water to 
come into the vessel except through the ports. He had no doubt 
it was through the ports that the water came in. He was one of 
the first persons who went on board. He was at Govan while the 
ship was being built—when her machinery was being put in. 
There was a little more weight of the machinery on the starboard 
side than on the other. The list which she took on the 6th 
was due to coal having been taken in on the starboard side. 
The slipping of the rope was an effect of that cause. After that 
list they trimmed the coal, and also pumped out a starboard side 
tank under the after bunker. At the quay the stevedores 
left the coal where it had fallen on the starboard without trimming 
it over to port; and he had to trim it when the Austral took the 


list. By arrangements with the water tanks he could keep 
her upright, even when loaded allon one side. The 
is ng on both sides, but if that course is not adopted, it woul 
be the steyedore’s duty either to trim the coal, or for the coaling 


|'a knowledge of the ship before the vessel was finish 


please.” 
The master was rather annoyed because an order of his as to 


to repairs being necessary. If he had known coals were coming 
that evening he would have stayed up till they came, although he 
was very tired and to turn in, or he would have left instruc- - 
tions to be called. He had been sixteen years engineer, ten years 
chief, and in large vessels—the Orient and the Cuzco. This was 
the first time they had coaled in Sydney. It was not the practice 


to empty the and coal with empty tanks and no cargo. He 
had never coaled before in such circumstances. It was not a course 
he approved. 


By the Court.—The Orient has water-ballast tanks only in her 
after part. In coaling her, as far as he recollected, her tanks were 
full. Soon the previous voyage of the Austral. Captain Mur- 
doch directed witness to take the coal in through the ports. He 
gave the directions before he ordered the ballast tanks to be pumped 
out. When she took the first list, and he had to trim hes pump. 
it did not cause him to think the vessel tender. In the forward 
bunker there was no longitudinal division to prevent coal from 
being taken from star! to port and vice versd. He could not 
say whether the ship would stand upright with her ballast tanks 
empty. There are the shoots from port to the hole in the steel deck 
down which the coal . The coals were trimmed from. the 
side to the centre. e combi round the holes in the deck 
were 5in. high. The surface condensers would hold 20 tons, but 
were empty. They were on the starboard side. Their discharge 
valves were closed. After the ship was raised, the amount of coal 
above the steel deck on the starboard side was 242 tons, and on the 
port side there were 149. Below the steel deck there were 704 
tons on the starboard side and 597 on the port side. In the stoke- 
hole there were 40 tons even right across. There were thus 200 
tons more on the starboard side than on the port. The ship listed, 
which might have caused the coal to run over. 

William Morris, fireman, said it was his duty to be in the bunker 
while the coal was going in, to see that the coal was properly 
trimmed. The trimming was done by the contractor’s men. If he 
did not look after it they would leave big spaces in the bunker. 
He was supervised by the chief engineer, to whom he 
every four hours; sometimes the second Ho age ed was there, no 
other. It was his duty to be there the whole day. He was not 
present at, nor did he recollect, any ywome. wr they were at the 
circular quay. On Friday he was through the bunkers, and the 
chief engineer told him to keep a look-out when the coals came 
longside. Witness was through the bunkers the whole day. He 
went on deck at 50’clock. He walked the deck till half-past 10 
at night, looking out to see if any coal were coming alongside. 
He did not know they were coming ——— that evening. He 

ew there was a steam collier coming alongside, but he did not 
know when it would arrive. He was on deck looking out for her. 
That day the chief engineer had told him a collier was expected. 
He had instructions to call the chief engineer when she came. He 
e did not recollect a collier 


was correct, 
getting the dogs ready. When they put in all the doors were 
shut. Mr. Dougall said, ‘‘ You go through the bunkers and see it 


before she went down. He thought she would right herself. After 
the iurch the whole of the ports were under water. He had not 
looked for them before. 

Mr. Shepherd, recalled by Mr. BaDEN-PowE said there were 


80 tons weight of i in excess on the side of the 
weigh a ton. 


On the 26th Captain John Murdoch was examined. He said 
he held a certificate of competency as an extra master. He had 


four years. The Viceroy had a tank containing 60 tons only ; the 
30 


Austral was the first vessel he had commanded having water 
ballast tanks on the cellular system. On the first voyage he took 
out in the Austral apeeen London cargo, with dead weight and 
passengers. The load-line was the same in each voyage, 26ft. They 
were loaded down to the load-line. He proceeded to describe the first 
voyage. On leaving London the water-ballast tanks were allfull. He 
was furnished with a book of regulations by the owners, There were 
no specific regulations as to his loading and Lallasting; the coaling 
and ballasting was all done by the marine superintendent of the 
company in London, and in. Australia the captain was entirely 
er the control of the manager there. His own control over 
the ship ceased when he came alongside the quay. Any suggestion 
of his which was not agreeable to the manager there was put on 
one side. He did not give the orders to fill the tanks 
when in the docks in London, but ascertained when in the 
river that they were full, Never having sailed in a cellular- 
bottom thip before, he requested the managers previously 
to sailing to permit him to have some dead weight in the 
ship. He had been at Glasgow in order that he ~ acquire 
. He was 

not aware of any experiments as to her stability. She was not 
rigged under his supervision. The water-ba' tanks were 
entirely emptied between Naples and Port Said on the first 
voyage by his orders. Up to that time she had behaved 
very well, fine weather, sail set. He emptied the tanks 


then to enable him to take in as much coal as ble at 

Port Said, and not to exceed the draught laid down by the Suez 

Canal Company, 24ft. 7in. Directly after leaving Suez, in the Red 
the tanks were refilled, and so remained to Australia. 

had fine weather to Aden, a burst of monsoon to after- 

wards the trades. The vessel behaved remarkably well; he was 

perfectly satisfied with her, They coaled at Sydney, 


tons above, 108 in all. He reckoned 40ft. to the ton. When he-examined by Mr. MANSEL JONES, he d his cabin was at the 
« the vessel was capsized there were wanting about 70 tons on after end of the engine-room, port side, main deck. He had left 
the starboard side to fill it, and 10 on the port side in the first no instructions with any one as to his being called in case of coals 
boiler mentioned, the thwart-ship boiler. It was filling from coming alongside. The only watch kept in the engine-room in 
the ports and sliding down into the bottom of the ship. The lower harbour is that of the dopkey-man, who has to keep up steam in 
part was quite full, the 70 tons and 10 tons wanting referred to the ease of fire, He is also to call the chief engineer if carting is 
part above the steel deck. The next bunker had 54 tons on the uired. Three of the boilers were empty 5 one full—the fore 
starboard side before they started putting in. At the time of the port boiler—with water weighing about 40 tops. When the captain 
casualty it was filled below the deck, and wanted 49 tons of being told witness to pump out the tanks, the witness said he did not see 
filled above also—on the starboard side. On the port side it was ee 
, and on the starboard side about 58. Still going aft, e manager at — Mr. Johnson, There was a strike among the 
pocket bunkers on the starboard side, the lower or starboard side trimmers, There was a delay of two days in the coaling. When 
was quite full, and there were about 30 tons in the after. On the he saw the Woonoona going away he did not expect her to return 
port side it was full below ; there were 25 tons above. The next, with coals for the Austral. They were not to leave so soon owing 
- a thwart-ship bunker, had 130 tons below, 6 above, on the star- 
; board side. On the port side there were 75 tons below and nothing 
above. Last of all the pocket bunkers had 32 tons under deck on 
the starboard side, and 42 tonsabove. On the port side there were 
13 below and 10 above. The coal was bulli coal, an anthracite, 
bunkers. 
| 
coming at night like that. He aot right aft on the port side. 
The lamp trimmer only was on watch ; witness left no word with 
the lamp trimmer to call him. When he rushed up at the sinking 
the lower part of the rail was level with the water. 
By Mr. Netson.—When he turned in at 10.30, the vessel was 
. upright ; the night fine. He was woke by the shout: “ All hands 
. turn out, ship’s going over !” 
By Mr. BucKNILL.—No coal was taken in on the day of Friday, 
‘ but the chief engineer told him to go into the bunkers to see that 
is right, and when there is any sae, “ig e report it 
tome.” That was on the Friday morning. He said the coal was 
expected, but he did not know when it was coming. After getting 
to the Woonoona he saw the Austral takea lurch to the Woonoona 
manded the Viceroy, 2400 tons, steamer, for Re and H, Green— 
‘ three years—the Cuzco, 2700, chartered by the Orient Company— 


tH 
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before sailing, That was because, it not being the wool season in 
Australia, the company’s agent had engaged a large quantity 
of weight and tin, with wheat, leather, tallow, hides 
the general iter cai from the colony. He embered 


at that with and that was why he had 
pumped her out... The disc was under water to the best of hii re- 
collection. He first sent up to the office to request that they would 
stop sending more dead weight, as the ship was too deep. The answer 
he received was that the: could not break the shipments, He sent 
up before she sank to 27ft. 7in.; how low she was he did not remem- 
ber, but the Plimsoll disc was well down. They persisted in putting 
the weight on board. In his opinion 27ft. 7in. was such a draught that 
to protect himself he told the agent that he would not take the ship 
to sea until he took 100 tons out of the ship. Over 100 tons of 
coal, he were then were few 
passengers on e majority joi at Melbourne. He put 
to sea when the 126 tons were taken out, went mine in -he 
and a-half days’ quietly steaming, and ied at Melbourne. The 
coal consumption g 120 to 130 tons a day there would be about 
260 tons consumed. At Melbourne they took in 4000 to 5000 
careases of frozen mutton, which takes about 80ft. to the ton; 
also about 100 tons of coal either in Melbourne or Adelaide. 
On leaving Melbourne the Plimsoll mark was in sight, and 
he did not think she was too deeply laden. Between Mel- 
bourne and Adelaide, 400 or 500 miles, there was a fearful 
sea; he had to red 


uence. On the second voyage he left London on September 7th, 
the tanks were empty on getting into the river. There were 
ead weight, rails and bar iron, 

and a general They drew about 25ft. 10in, on an even keel. 
They were neaped for water and missed one tide; that was why 
the tanks were | ey out, and, as it was, she scraped the whole 
way over the sill of the d e tanks were filled again in the 
river. The tanks were kept filled to the Cape, where they 
coaled 1000 to 1100 tons. On leaving Simon’s 


‘ot under the Australian land, a few days before reachi el- 
e, he had that one filled, so that all were full on arriving at 
Melbourne. They remained full till he arrived at Sydney on 
November 3rd. He made fast alongside the circular quay, very 
much against his wish, a wish expressed to Mr. Yuill, the agent 
whom he met at Melbourne. Previously to leaving London he got 
imperative orders verbally from Mr. William iam Anderson, one of the 
co-managers of the Orient Line, “ If ‘1 allow a pound of coal to 
go over the deck of the ship such conduct will be strictly 
scrutinised when you return to London.” On the previous voyage 
the whole coaling had been done over the deck at Sydney; 
the ports were not med, Consequently there was a ver 
{ mess made of the ~~ He had a long conversation wit 
r. Anderson about the ship, and the subject was generally 
alluded to in all the public papers out there. Before leavin 
London, witness requested that the managers or surveyor shoul 
write to the agent at Sydney to arrange for coaling the ship 
through the ports, The — good an per way to coal the 
the circular But if th 
e oO go alongside the quay. ut they 
rd have coaled on 
both sides alongside the quay. The ship was ye pe in London 
th of coalin 4 
or the purpose thro e 
and were not in her on the first voyage. e coal should have 
been transported from the colliers into lighters. It would have 
been ible to —> cargo with a lighter between the shi 
and the quay. When he got to the quay, arrangements h 
not been made to enable him to coal in that manner. He saw 
Mr. Yuill at Melbourne. On his arrival at Sydney, a clerk of 
Mr. Yuill’s represented the company. They arrived on Friday 
evening, November 3rd} at ys ney, and went under steam 
with a tug in attendance on turday — alongside the 
quay, where they discharged ——— The was sent along- 
side by the agents in a steamboat, and there was no alternative to 
taking it on the starboard side. No communication was made 
ge per open the ports on sides, ey were open 
on both sides, he thought. He did not remonstrate after his 
remonstrance to Mr. Yuill at Melbourne. There he said to 
Mr. Yuill: “I suppose, sir, you have received the instruc- 
tions sent by the managers that no coal is to go over the deck of 
this ship.” Mr. Yuill said the only arrangement he had made 
was, that he had instructed the owners of the colliers not to 
allow the men to pass any coal over the deck of the ship, but that 
it must go in t h the ports, Witness said: “ ell, I must 
request that you allow the ship to remain out in the stream.” 
Mr. Yuill asked why. Witness said because if those were the only 
arrangements he had made it would be impossible to coal the ship 
on both sides, Witness now explained, on the suggestion of the 
Court, that a steamer could not come between the ship and the 
quay without stopping the discharge of the cargo. He added that 
Mr. Yuill in reply merely said that he must go alongside the wharf. 
There was not, that he recollected, any further conversation about 
coaling at that time. The engines had all gone to pieces on the 
voyage out, as everyone knew, and there were heavy repairs to be 
done in Sydney, and so they were in no — leave —- The 
forward length of the shafting hada — win it. ‘is was dis- 
covered before arriving at Simon’s Bay. e high- ure and the 
two low-pressure pistons were cracked. The fault in the two latter 
pistons was discovered at Sydney. The high-pressure valve gear was 
useless, They were trying a little patent with regard 
to the rings inside the valves, and the low-pressure valve gear was 
in very bad order. When the high-pressure valve gear gave out 
before arriving at Simon’s Bay, it broke the ead. He re- 
ported this damage to Mr. Yuill at Melbourne. Previously 
to arriving at Melbourne there would have been a day 
fixed for the return voyage. Witness had a conversation 
with Mr. Yuill about it. On arriving at Sydney he found 
that the Garonne, the next ship on the berth, had taken 
their date, and the Austral’s advertised departure was postponed. 
The necessity for getting coals on board immediately on getting to 
the quay was because the manager was anxious that the ship should 
be thrown open to the public, and should be cleaned up first. The 
——- followed witness round by land, and arrived at Sydney, he 
thought, on Monday, the 6th. No coaling commenced till after 
midnight on the Sunday. Witness had received no orders from the 
manager at Melbourne as to coaling. Witness immediately after 
arriving in Sydney, the morning after, gave his orders to the chief 
engineer to get his portsopen and allready for coaling. The first order 
about the tanks he gave to the chief engineer was albout 6 a.m. on the 
Monday morning :—‘‘ Mr. MacDougall, you will Le out one tank 
on the sta: side to help in bringing the ship to an even keel 
again, that the rem y= of the may not be interfered with.” 
At that time some had ‘been taken on board at the starboard 
side; none on the port.. They had not shoved off from the quay to 
enable the lighters to come between them and the quay. ere 
were no lig ters to come. Asked why, not having any orders 
from Mr, Yuill to coal, he had allowed coaling on one side only, 
he said that when the steamer came alongside 1f he refuse coal her 
master a to the office, and the office asks him. why he 
_take it. He could refuse to take in coal, but it would 
be .. his own peril. Before leaving the quay, he thought 
on 


» before anything. was pum out and an 
was not, to take any coal over the deck, that the coal would 
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come from the colliers in the usual way, and as the coal came in 
they would pump the water ballast out. The engineer did not say 
to his recollection, that it would be of little use, and witness did 
not say, ‘* Never mind; pump the tanks out.” He had no recol- 
lection of the conversation which the engineer had detailed. 
He had never said a sharp word to Mr. MacDougall. The 
countermanding of his own orders by the officer on shore 
was, it was true, a constant source of irritation. The coal 
steamer came alongside on Sunday afternoon, and the ports 
were then open. Witness knew coaling would commence 


did not allow Sunday work. « The deck-bridge was the roof of 
his cabin. Sometimes by a fluke they hi coal was coming 
alongside ; he had no regular notice. No intimation was made 
to him by the master of the collier on the Sunday that he bore 
coal for the Austral. The practice was that the officer on shore 
sent coal; it came at 4, 5, and 6 a.m. to the ship, and they on 
the ship knew nothing about it. Finding the collier alongside, 
and knowing she was going to begin after midnight, he 
did not th it necessary to give the engineer any orders 
as to trimming. A book of the company’s regulations is sup- 
lied to the engineer. (Mr. Jones read Article 118, which directed 
Phat the chief engineer must the stowing.) 
To the best of witness’s belief, and ing to the impression 
he was always under, the article was always observed. On 
Monday, the 6th, or before leaving the circular quay, he had no 
further conversation with the engineer. Witness heard the 
engineer say in Court the previous day that another tank was 
pumped out. Witness was not aware of it. Witness did not 
order the tanks to be pumped out, Asked when he became 
aware that all the tanks were poured out, witness said that on 
the 10th—Friday—he said to the chief engineer, in pr of 
the agent, ‘‘ Are the coals all trimmed down? Are the salt-water 
ballast tanks cleaned down and dried?” The chief engineer’s 
answer was, ‘‘ All the ballast tanks are oe out and perfectly 
dry.” On the Tuesday witness had given the order to pump out 
the rest of the tanks. Witness’s reason was that in discharging 
the coal from the steam colliers into the ship, the colliers were so 
high in the hoist of the coal above the coal ports that when they 
tipped them down there was a great waste of coal. They rig a 
Pp from the rail of the ship, slung clear of the collier’s 

ulwarks, they have friction winches on the colliers, they heave 
up with the friction winch, and a man runs along the plank and 
tips the coal in. The colliers keep rising as they discharge coal, 
and the shi down. Going back to the 6th, and asked as to 
the list which the vessel took on that day, he said he came 
immediately to the conclusion that they had put the coal in 
on the starboard side and had not trimmed it. e foreman coal- 
man requested him to allow some coal to be brought across the 
deck to be put on the port side. Witness refused ‘ission, 
ordered the coalman to get his men down into the bunkers to 
trim the coal, and ordered the engineer to pump out a tank. 
The chief engineer’s rt to him was, ‘‘ Coal taken in along- 
side quay 150 tons.” at was all on the starboard. Nearly 
all the © which had been brought on to Sydney—some 
had been delivered at Melbourne—was then in her. It was 

uite reasonable that she should take a list; it was 5 deg. or 

deg. only—what you might see -_ in the Albert Dock. The 
rising tide helped to break the rope; he was not disquieted. On 
the Monday when he got the ship upright, he went to the office 
and stated to the clerk, Mr. Johnston, that he would not take in 
any more coal, and asked for a permit to take the ship to Neutral 
Bay, so that he might coal on both sides. He got verbal permis- 
sion, and steamers were sent to assist him to Neutral 


swung in and berthed. There was no need to alter them. Wit- 
ness went to his cabin, and the coaling continued. The night- 
watchman, Lowman, was on watch when witness came on deck. 
It was not the ice to have an officer keeping the anchor-watch 
at Sydney. en there were passengers on board, an officer kept 
watch in , as they were considered en voyages but not at 
Sydney when there were no ———— The on tion was 
that the chief officer should see that a proper watch was kept. 
Lowman had sailed with the chief officer several v and was, 
without exception, the steadiest man in the ship. e mate 
appointed him—after consulting witness—to be night watchman, 
the post secures no extra Pay but is considered light, as. the 
watchman doés no work by day. He is sup to come on 
duty at 6 p.m., and remains till 5 a.m. He has to zope 
anything unusual to the mate. The port is exposed to sudden 
gales, known as ‘southerly busters,” but their arrival is tele- 
graphed for hours before along the coast. Asked now if he 
thought it safe and proper to have a watch without officers, he 
said, No, if you had enough officers to keep a proper watch; 
but his officers were in the holds all day. hh had a hold, 
was answerable for bad stowage and pillage, and would not be fit 
to keep watch also at night. On the revious voyage, when the 
ship was five i at Sydney, the officers did not have their 
clothes off all the time. A watch on deck was not necessary 
when coaling was going 9 pein if the chief engineer were 
doing his duty there would be some one in the bunkers. When 
witness arrived on board he saw nothing to call for his interfer- 
ence. He was aware of the regulations of the engine-room as 
to coaling. He had entire confidence in Mr. MacDougall, who 
was placed in that ship as the best man in the service. They 
were coaling directly beneath his cabin, He sat reading—on account 
of the noise—and smoking till midnight, Then he went on deck, 
took a turn round, and looked over the side. All were at work. 
He heard the chief officer’s voice on the next deck ordering cur- 
tains to be put up to protect some clean work. At midnight the 
ship was perfectly upright. He lay down. He went on deck again 
at 1,30 a.m., still fine, ship still upright, and all quiet except the 
noise of the coaling. The last collier before the Woonoona, he 
was nearly certain, was on the port side. They worked up 
to 8 a.m. on the Thursday, the 9th. ‘After 1.30 a.m. on the 
Friday night, when he remained two or three minutes on 
deck, he went to bed, and to sl The next thing was 
that he was awakened by the chief officer shaking him by 
the sleeve, and saying, “Captain Murdoch, the ship is going 
over.” He tumbled out; the ship was at an angle of very nearly 
45 deg., half a right angle. He came out on the star! side. 
The starboard aft was down to the water, or under. He did 
not look over the side; there was no side to look over. She sank 
in eight or nine minutes at the most after he had been roused. 
She continued listing till she took the bottom, which prevented 
her from going right over. As the water came in on the port side 


righted to aout or 14 It was high water, rise and fall 
or 5ft.; she was in seven fathoms at low water spring, deepening 


after midnight; The chief engineer knew it. They | bad had 


aft. He did his utmost to save life. There were 195 menin crew, 


there might have been twoorthree deserters. All were saved butfive, 


the refrigerating engineer, the purser—whose cabin was on the 
starboard side, and sweat omg There was an empty lighter 
on the port side, by which and by the Woonoona the rest were 


saved. He. got to the lighter on the port side. She never. 


went over so far as to be on her beam-ends, On each time 
he was on deck he took sufficient notice to be sure the ship 
was upright. He had no reason to expect the coal to come 
alongside that night; he had no information. Since 1878 he 
ce at Sydney of coaling. Colliers commonly 
came alongside at night, and commenced coaling immediately, 
and had done so with this vessel on the previous voyage. 
They coaled over the deck on the ious voyage, because 
that was the custom of the colliers at Sydney. The baskets sup- 
plied to the ship would hold about 1201b., p Bes round and 
about 1ft, high. not being used, e baskets 
used were those which were heaved from the collier. They h 
about 3cwt,, and were 3ft. or more high. They would not go 
through the ports. They would not use the small baskets at 
Sydney; he used them at St. Vincent. No homeward cargo had 
been taken on board the vessel when she sank; there were about 
200 tons of cargo for the colony on board. He was still in the ser- 
vice of the company, but on half-pay. 

By Mr. Bucknitt.—He attributed the sinking of the ship to 
her capsizing, turning over. It was to him a mystery. His belief 
was that she went over from want of stability in the circumstances 
in which she was placed at the time. He meant that the 120 tons 
of coal put in on the Friday night or Saturday morning showed the 
vanishing point of the stability of the ship; they caused her to 
incline to an angle at which her stability vanished. Even if 
the ports had been closed she would have my bottom up 
had not the bottom of the harbour brought her up. It was 
only his opinion; he was not an e He first held that 
opinion when he read and heard the sworn evidence that 
was given before the coroner. Referred to a letter of 
November 19th, 1882, which he wrote to the owners—the inquest 
began on the 13th and was finished on the 22nd, he said it was 
true he wrote he was unable to account for the disaster. In his 
own evidence, on November 14th, he said he knew of no defect in 
the ship which would have ca her to be unseaworthy. On the 
19th, being recalled, he said at the inquest, ‘In the stream we con- 
tinued pre, Nie on both sides.” Head ered to that, he remembered 
two steamers alongside at one time; and the steamer before the 
Woonoona was on the port side. On the Wednesday or Thursday 
he consulted with the engineer as to the safety of the ship if they 
pumped the ballast tanks to raise the Austral to avoid waste of 
coal in coaling. The tanks were then empty. He had given the 
order to empty them to the chief engineer on Tuesday. It was at 
3.45 a.m. on the Saturday that he was roused. The angle of 45 
degrees of which he spoke was a mere approximate guess. He 
knew the ship had more weight of machinery, how much he did not 
know, on the starboard side. He had been in severe weather with 
the shi , was proud of her ; she was under sail for fourteen hours 
and behaved very well. A letter being produced, he admitted 
that he wrote that on the voyage out. After the flaw was 
discovered, she sailed eighteen hours under sail alone, dragging 
her lier after her. He stated before the coroner that he 
thought her a stiff 5 4 to the accident he thought so—she 
did not roll much, fore the coroner he was asked by et i 2 
man whether she would not have had more stability if he 
tanks had been full, and he said that he conferred with the - 
neer on Friday, who agreed with him that she was safe as she 
was, That was true. When the ship was built as a cellular- 
bottomed ship, it was intended by the architect, builders, and 
owners that she should be fit to go to sea without any water 
or dead-weight. He said that being given to understand that 
fact, he thought that with nearly tons of weight he was 
justified in pumping out the water ballast to raise the sh 
to take coal. She had plenty of weight in her when she too! 
her first list, while at the quay, from tons of coal being ve 
in on the starboard side. It did not occur to him that if with her 
water tanks full, with all her outward cargo in her, 250 tons on the 
starboard gave her a list, 120 would give hera list on her es 7 
having been taken out and the water ballast tanks emptied. 
the ship had been coaled with the baskets she brought out there 
would have been no occasion to empty the tanks. She went into 
the stream to coal on both sides, en the Woonoona came to 
coal her on one side only, at night, on the starboard side, he 
assumed that some one in the bunker was looking after the trim- 
ming. There were twenty-three trimmers the bunkers. 
There was no proof she was not ly trimmed. He 
now assumed the coal was trimmed; they were trimming 
all the time. He had gathered that a saloon waiter, who was on 
watch that sight ore had made a deposition to the cuemperiy’s 
solicitor, in w ich he that the men knocked off codling for 
half an hour, from 3 to 3.30. He did not recollect having told 
the managers of the one Se he had the ballast tanks 
full on the voyage out. She drew a mean of 26ft. at Gravesend 
on the first voyage, at Plymouth it was 25ft. forward, 25ft. Gin. 
aft. The Plimsoll mark was 26ft. 6in. Therefore her deck 
was 6in, out at Gravesend; and in sea water, and as coal 
was burnt, she would get higher still. He was so satisfied 
that he went to sea with 400 tons less stiffening dead-weight. 
It was from Mr. J. G. Anderson he heard that the ship was 
meant to go to sea with no dead-weight and no water-ballast. 
That was before the accident. Captain Andrews had told him so 
since the accident. When he pumped out the tanks between 
Naples and Port Said he had plenty of dead-weight in, which he 
now thought was very fortunate, The regulations of the line 
subordinated the —_— to the man in Sydney. Mr, Yuill 
would have no authority to have the ballast tanks pumped out. 
Witness would not suffer him to pump out the tanks. He was the 
at to make = witness against the 
weighty cargo sent y the 
100 tons were taken out, He could have refused to take in at 
the circular quay, but it would have been much to his disadvantage. 
He prefe: not to say whether he and Mr. Yuill got on well 
togeth His request that she should be taken into the stream 
was immediately acceded to. The list of the ship on the Monday 
woke him up. He called the chief officer, and ordered him to 
knock off the coaling at once. He knew it had not been trimmed 
as soon as he woke. The engineer ought to have had an officer 
there to superintend the trimming ; but with the tunnels —- 

e 
ad 


the bunkers, trimming would have been difficult, as t 
coal would have to be heaved over the tunnels. She h 
taken a slight list to starboard when he was coaling on the 
voyage in Simon’s Bay. It was blowing so heavily that he 
ps not coal on the port side for twelve hours, and so took all 
on the starboard. On the first voyage she took a starboard list on 
—- for reasons which amounted to non-trimming. On the 
10th she was 2ft. down by the stern. It did not occur to him that 
because the engineers been working hard they would not be on 
duty. No one was up all night on Thursday. ere were festivi- 
ties in Sydney on the Prince of Wales’s birthday. If Morris had 
kept awake, things, he supposed, might bave gone on otherwise. 
He did not say positively that the mainyard was braced up, but 
that in all probability it was. Asked whether he heard Mr, Oarl- 
son, the stevedore, say at the inquest the coal-ports ought to have 
been fastened, he said no, There was not time to give an order to 
close the coal-ports when he was roused. The hinges worked very 
stiff; he had seen three men on the flapstoshut them. The agent, 
Mr. Yuill, wrote to him after the accident to resign the 
of the ship. Witness refused to resign, but came home. 

This down the evidence in this important case to Wedaes- 
day night. The inquiry was resumed on Thursday. It ia not 
certain when it will be concluded. 


Messrs. Ruston, Procron, AND Lincoln, have received a 
dipioma of honour at the:Amsterdam Exhibition. 
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at the circular quay. e coal was taken at the quay to save 
| time, because the ship was only five days.in Sydney, and com- 
menced coaling as soon as she was fast —— the wharf. 
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“4 Bay. In Neutral Bay he discharged cargo on Tuesday and 
ho Wednesday. There was a threatened strike of the labourers. J 
es —e expedition was used to get the best of the cargo out before 
He the Thursday, the day fixed by them for leaving work—itself 
10 a holiday, as being the Prince of Wales’s ages The 
ip round cargo—measurement goods—as opposed to the dead weight 
re was out by Thursday. No machinery was taken out till they got to 
an Neutral Bay. The moorings were about half a mile from the 
os quay. When she sank her head was north-east. The coal ports 
vy were kept open, triced up to the sides of the ship, all the time 
He they were at the moorings. No coal was taken in on Friday. 
ie Witness left the ship at 6 Bae and returned at 10.45 p.m. The 
™ mas was perfectly upright. The steam collier was alongside 
th and had just commenced discharging coal into the ship. The 
. main-yard was braced up to allow the masts of the collier to go 
8 clear. Witness came on board at the port gangway. His ; 
as cabin was on the midship line of the promenade deck. It 
iis was a lovely night; bright stars, a, cloudless, dead calm. : 
Witness looked over the starboard side. They were coaling the 
second port from forward out of the forward part of the collier. 
41 To the best of his recollection, they were coaling in the after-end 
into the after cross-bunker. The coal ports used would be the 
third from forward and the second from aft. The boats were all ; 
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(From our own Correspondent.) 

MaRkKED bars and some other classes of good smithy iron were in 

‘somewhat Bas giving request upon the week yesterday in Wolver- 

hampton also to-day—Thursday—in Birmingham. But the 
te demand was hardly so conspicuous as a week ago. 

The chief mails of the week have been less valuable. Iron is 

bes shipped from Adelaide, and the Cuban trade has 


hile best iron is stronger, common iron has here there 
shown signs of weakness; so that th £7 10s. is still the official 
quotation for marked , common are nearer £6 5s, as a 
minimum than they were last 


The strip mills keep fairly active at prices which are mostly from 
5s, to 10s. in advance of common bars. 

In angles and girder plates the ition of the North of 
England was felt somewhat eeverely. t angles lower 
in the North of England than bars was to-day spoken of as very 
different to the custom of the trade in Staffordshire. 

Black sheets of the ‘‘ Woodford ” brand, all subject to the usual 
ood cent. discount, were quoted £9 up to 20g., £10 10s. from 21 
to 24g., £12 from 25 to 26 8-5 and £12 10s. for 28 w.g. ‘* Wood: 
ford best” cl sheets were £13, £14 10s., 
£16 10s, respectively ; ditto, “‘ best best,” £14, £15 10s., £17, and 
£17 10s,; ditto, “‘ best best best ” £15, £16 10s., £18, and £18 10s,; 
whilst Woodford charcoal were quoted, £15, £16 10s. £18, and 
£18 10s., according to gauge. 

Of close-annealed mild steel sheets, by Siemens-Martin 
there were sold a few good lots without much concession upon 
prices. About £15 was realised for 20 g., and £18 10s. for 28 

Good makes of corrugated sheets of 6ft. by 8ft. were quoted 
£12 10s. to £13 for 18 and 20g., with the usual £1 extra for 24 g., 
another £2 for 26 g., and a further £2 for 28 g. 

vanised tinned flat sheets of well-known quality, close 
annealed and cold rolled of 72ft. by 24ft. or 30ft., were £20 to £26, 
according to gauge, whilst a less high-class but still a serviceable 
sort was quoted £18 10s. to £24. 
some galvanised singles are this week reaching the ports at prices 
which cannot yield profit. 

On Saturday the accountants to the South Staffordshire Mill 
and Forge Wages Board—Messrs, B. Smith and Sons, Wolver- 
hampton—issued their quarterly certificate of the selling price of 

iron, ascertained by an examination of the books of twelve 
selected bar firms. The period comprised June, July, and August. 
The declared average was £6 Lis, 7-084., or 3°68d. per ton more 
than in the quarter preceding. This advance is too small to 
carry any change in es under the existing sliding scale, but 
had it been larger no alteration could have occurred, since the 
scale is under notice by the operatives for revision—a notice upon 
which the arbitrator, Mr. Aiderman Avery, gives his award in bir- 
mingham to-day, thus fixing the rate of wages to be paid from 
October Ist. The reduction of 74 per cent. in Northern wages 
which comes into force on that date will not be likely to improve 
the case of the Staffordshire men, although it will have to be 
taken into consideration that, whereas this is the first reduction in 
the North this year, wages in Staffordshire have already suffered 
two reductions—5 per cent. at the beginning of April and 24 per 
cent. in July. The wages for the two districts are now about 
level, for in the North the rate for puddling is 7s., with the usual 
extras, which amount to about 1s., and in Staffordshire the puddler 
gets 7s. 6d. per ton, with 6d. in lieu of extras. 

The averages since the institution of the scale are as here, the 
dates indicaitng the termination of the respective quarters :— 
1880 : May 3lst, £7 17s. 10d.; August 3lst, £6 19s, 8d.; November 
30th, £6 15s. 6d. 1881: Feb 28th, £6 12s. 1ld.; May 3lst, 
£6 9s. 6d.; August 31st, £6 7s.; November 30th, £611s.1d. 1882: 
Scale suspended; no ayerage taken. 1883: February 28th, 
£6 19s. 6d.; May 3lst, £6 15s. 3d.; August 3lst—the one just 
issued—Z£6 15s. 7d. 

The ye oes of opinion as to the basis on which the forthcoming 
the scale is of all classes <7 
being uded in the ascertaining of the selling price ins r) 
bars only as now, and the saneunies also of a La mh of 1s. in 
excess of equal shillings to pounds. There is, however, a sugges- 
tion that bars only should be retained, but with an alteration of 
the present restrictions as to sizes. At present the prices are: col- 
lected on from din. up to 4in. rounds and squares, and from lin. 
up to Gin. flats. It is asked that the sizes of rounds and squares 
shall be from din. up to 7in., or from 4in. down to ;zin., flats 
remaining unaltered. 


The extension of Messrs, Hatton’s tin-plate works at Bilston has 
so far proceeded that a portion of the ‘‘new side” has been already 
wrte alg It consists of two pairs of sheet rolls out of the two trains, 
or five pairs, designed. The 
densing engines having automatic cut-off gear. The fly-wheel is 
of 40 tons, and the wheels which drive the train are 18in. across 
the teeth. The employment of steel in the production of pen | 
sheets and of tin-plates has called for the erection of a powerf 
steam hammer for the ne se ony of the ingots. The removal 
of broken or the replacing of new rolls will be facilitated by an 
overhead travelling crane, which has a 45ft. , and is capable of 
lifting 25 tons, and travels on —— 138ft. long. The roof over 
the new mill will be 183ft. by 125ft., and 34ft. in height. Alike as 
to design and execution, the firm are their own engineers. 
Pig iron was in plentiful supply both in Birmingham and Wolver- 
hampton, and there were my | 
upon offer than usual. All-mine iron was easy to buy at from 65s. 
down to 62s, 6d., medium qualities were 55s. down to 45s,, and 
common sorts from that re down to nearer 40s. Derbyshire 
pigs were from 50s. down to 47s. 6d.; and while there were some 
excellent Northampton brands which realised the last-named 

, there were others which were not difficult to buy at 45s. 
At this last figure some excellent orders have been booked by 
makers here, who are using the Northampton ore to produce a pig 
which competes with the Northampton iron; and their success 
made them determine to prepare a second furnace for the produc- 
tion of that commodity. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The continued absence of any real weight of new 
business coming into the market is oy be somewhat anxious 
some J with regard to the future. For the present the leading 
branches of the iron trade, it is true, are kept as a rule actively 
emplo ed. Pig iron makers have still contracts on their books, 
which afford them pretty near full employment ; but their present 
sales are extremely small. Finished iron makers are in many 
cases so pressed with work for ae specification that they can 
new orders ‘or but the amount 
‘orward going on is very limi in the engineering 
es of trade, although there is still a large amount of work in 
hand, orders in many departments are running out much faster 

than they are being replaced by new work. The general tenden 
all through the trade is in the direction of lessening activity, ro 

in many quarters anything but a hopeful view is taken with 
to the prospects for the ensuing winter. 
There was again only a very quiet market at Manchester on 
Tuesday. For pig iron the inquiry was extremely small, and one 
difficulty in the way of sales which I frequently hear referred to is 
the large quantity of scrap iron offering in the market at exceed- 
ingly low prices. i of pig iron, who are tolerably 
sold for the remainder of the year, hold on firmly to late rates 
and are not disposed to book orders at anything under their list 
price of 45s. for forge and 45s, 6d. for foundr wold bp disteien 
equal to Manchester, They are, however, district 


£16, and | table. 


et there were complaints that | Th 


ese will be worked by a pair of con- | plated 


here. 


t this district are all very busy, but | Puddled 


Forge proprietors 
it is largely oS ere the completion of 
with the approaching close of the season for shipments. ‘The work 
in hand is chiefly for early delivery, but it is for the present so 
— prices are very firm. For delivery into the 

chester district £6 2s. 6d. to £6 5s. are the minimum quotations 
ara £6 12s. 6d. for hoops, and £8 5s, to £8 7s. 6d. per ton for 
ects. 

Messrs. Wm. Collier and Co., of Salford, have just completed 
for the Russian Government a jally-designed radial 
machine, which is fitted with a drill headstock ent that 
enables the spindle to be worked at an angle up to 45 deg. in any 
directi The machi sists of a strong box foundation plate, 
fitted with an upright carrying a radial arm, which, in addition to 
the special arrangement of the drill headstock, is constructed to 
raise and lower, thus obviating the necessity of a rising-and-falli 
The arm has a 7ft. radius, and the spindle has a 15in. vari- 
able self-acting down-feed, with quick hand motion to wind up, 
and is constructed to drill holes up to 4in. diameter. Messrs, 
Collier are also constructing drills on a similar principle, with the 
arm arranged to radiate 45 deg. from the horizontal line, 


On Saturday arrangements were made for a visit by the members 
of the Manchester Association of — ‘oremen, and 
Draughtsmen to the Oldham Industrial Exhibition, but, unfortu- 


nately, greater attractions at Southport, where Sir F. Bramwell 
delivered an address on the telephone to probably one of the most 
crowded audiences of workmen ever brought together from the 
principal Lancashire centres of industry, drew away a large number 
of the members. I have ona — occasion given an outline of 
the Oldham Exhibition, and there is not much I need add now. 
ere are, however, one or two special features worth brief notice. 
In the first place, the Exhibition has proved one of the most suc- 
cessful ever held in the provinces, upwards of 100,000 visitors 
having been already admitted during the couple of months it has 
been open, and the daily average of visitors is increasing as the 
Exhibition continues. In the second place, it indicates the line 
which might be followed out with advantage in future industrial 
exhibitions. Already complaints are being made that exhibitions 
are being overdone, and this, no doubt, is the case where attempts 
are made to give a universal character to the collections of exhibits, 
which are brought together in so many towns possessing no features 
of their own to render the exhibitions specially interesting. 
Really universal exhibitions can only be got together with advan- 
tage after long intervening periods, and if we are to have frequent 
riodical industrial exhibitions, they can only be made successful 
yy devoting them in turn to special branches of industry, and 
selecting the foremost centre of the particular industry to be illus- 
trated as the locality for the exhibition. It is the following out of 
this line that has contributed largely to the success of the Oldbam 
Exhibition. There is no place in the world where the enormous 
progress made in all departments of cotton machinery could be 
so well illustrated as in Oldham, and to this object the Exhibi- 
tion in great measure been specially devoted, with the result 
that no such display of all descriptions of machines connected 
with the manipulation and manufacture of cotton fabrics has 
ever before been brought together, and it has attracted visitors 
from nearly all parts of the globe. One great advantage of a 
thoroughly practical exhibition of this description in the very 
midst of the special branch of industry it illustrates is that the 
usersof machinery are brought into close contact with the producers, 
with the fullest opportunity of comparing personally all the best 
methods that hasbinen introduced. Followed out on similar lines, 
there is no doubt that exhibitions devoted specially to particular 
branches of industry in the best known centres of such industry 
might be found tu serve a useful purpose, which is more than 
can be said of many of the heterogeneous collections which have 
sprung up in such numbers of late. 
In the coal trade there is only a moderate business being done. 
During the past month, partly no doubt owing to the advance in 
ices and partly to the recent spell of warm weather, the demand 
fallen off considerably, and many of the collieries have had 
nothing like sufficient orders to =o on full time. The 
better class of house-fire coals have been moving off moderately 
well, but for the common qualities of round coal there has been 
only an indifferent sale, whilst engine fuel continues a drug in the 
market. ‘The result is that the further advance in prices with the 
close of the present month which were pretty generally contem- 
» is practically held in abeyance for the present. Indeed in 
many cases the full extent of the last advance has not yet been 
established, and although some upward movement on the part of 
the Manchester firms is still talked of, it can scarcely be said that 
prices are more than steady, and the following basis represents the 
average quotations :—Best coals, 9s. 6d. to 10s.; seconds, 7s. 6d. to 
8s.; common round coals, 5s. 9d. to 6s. 3d.; burgy, 4s. 6d. to 5s.; 
good slack, 3s, 3d. to 3s. 9d.; and common sorts from 2s, 6d. per 
ton upwards at the pit mouth. 
The demand for shipment has shown a falling off, and not more 
than 7s. 9d. to 8s. per ton is being obtained for good Lancashire 
steam coal delivered at the high level, Liverpool, or the Garston 


No movement has yet been commenced with regard to colliers’ 
wages in this district, but the men are working very badly, and are 
thus restricting the output with a view to possible eventualities. 

Barrow.—I hear there are some signs of an improvement taking 
place in the hematite pig iron trade of this district, which at pre- 
sent is in a very low state, but the outlook is anything but satis- 
factory. There are but few orders being booked, in fact there 1s 
no 8 tion at all in business circles, and the sales altogether 
are inextensive. The wants of buyers are few, and they appear to 
be confining their purchases to their requirements. I know some 
makers who are clucng orders at the present low prices, as they 
believe that the trade being at as low a state as it well can be, any 
change that takes place must be for the better. Prices 
fixed at 49s. 6d. for No. 1 Bessemer at makers’ works net, prom 
delivery ; No. 2, 48s. 6d.; and No. 3,47s.6d. The steel trade is fairly 
well employed, though the orders coming to hand are few, but 
makers are in possession of contracts which will keep them well 
employed during the winter. Rails are still quoted at £4 15s. to 
£5 per ton at works. Shipbuilders are not in full work, and orders 
are coming in but slowly. Iron ore is in quiet demand at from 
9s. to 11s. per ton at mines. Stocks still remain very large. Coal 
and coke steady. Manufacturing qualities of the former are quoted 
at 9s. to 12s, delivered. Shipping quiet for the season of the 
year. 


ots of foreign pigs of good quality | Docks 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
A SLIGHTLY better tone was noticeable at the Cleveland iron 


regard | market held at Middlesbrough on Tuesday last, but the amount of 


business done was not e. Prices are fully maintained, but 
consumers still show little disposition to buy for forward delivery. 
The iron sold is for the most ag for immediate delivery. For 
No. 3 G.M.B. merchants quote 39s. per ton, whilst makers of the 
best brands are firm at 39s. 3d. to 39s. 6d. 

. to 39s, per ton cash. 
’s store at Middlesbrough is 
decreasing steadily, and was on Monday last 511 tons less than on 


the Monday. 
shipments of pig iron from the Tees have been excellent this 


pay — prices which have ruled for several 


Se 4 angles, £5 12s, 6d.; and common bar, 
£5 17s. 6d.—all less arene. free on trucks at makers’ works, 
id bars are £3 6d. to £3 17s. 6d. per ton net cash, 


Steel rails are offered at £4 12s. 6d. to £4 15s, per ton. 
Messrs. Jones, Dunning, and Co.’s three blast furnaces at Nor- 
manby Ironworks, near Middlesbrough, are now again in 


operation. 
The Darlington Steel and Iron Com: of Albert-hill, Darling- 
ton, issued » notice on Saturday last, giving the whole of 
seven days’ notice to terminate their engagement. 
men are affected. 


efinite period. 
this colliery ; now all have been discharged, with the exception 
a few mechanics. 

The accountant’s certificate under the North of 
of Conciliation and Arbitration was issued on the 21st inst., 
shows the average net selling price iron 


9d. per 
d mill 
8s beginning Lodge 
meetings of the men are being held to consider whether three 
months’ notice shall be given for the reconsideration of the basis 
of the sliding scale at the end of the present year. At some of 
these meetings resolutions have been passed in favour of abolishing 
the sliding scale altogether. 

But for the unfortunate accident at the North-Eastern Steel 
Works, the Middlesbrough meeting of the Iron and Steel Institute 
would have been an unmitiga success, The interest in the 
papers, discussions, and visits to works was great, and well main- 
tained throughout. With one or two exceptions all the works in 
the district were thrown a to the visitors, and the private, as 


ton on 
wages, 


well as the official, hospitalities were extensive and profuse. There 
were, of course, occasionally untoward incidents of a trifli 
h ter, but the bers d in no to take notice o! 


these, and expressions of satisfaction and cordiality were every- 
where prevalent. The man Rawdon, who, in addition to Mr. 
Davison, was the only one dangerously hurt at the steel works, 
continues to favourably, and although not out of danger, 
his case is considered to be quite a hopeful one. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE miners’ delegates have at length made up their minds. Li | 
are to ask for an advance of 15 per cent. This decision was arriv 


tat by a conference of delegates held at Rotherham on Monday, 


when there were present 149 delegates, representing 38,745 men, 
or about 10,000 more than at the first conference last year. There 
were four propositions before the meeting, which were voted upon 
as follows: For 25 per cent. advance, 10; for 20 per cent., 56; for 
15 per cent., 70; for 10 per cent., 8; total, 144, There being so 
large a majority for 15 per cent., this amount was afterwards 
unanimously resolved upon. It was further resolved that a con- 


‘ference should be held at Manchester of the miners of Yorkshire, 


Lancashire, Cheshire, Derbyshire, North Stafford, Cannock Chase, 
South Stafford, East Worcestershire, Nottinghamshire, Warwick- 
shire, and Leicestershire, with a view to secure co-operation in all 
these counties. The general impression was that it was needless 
for Yorkshire to attempt single-handed to secure this object. All 
the miners’ delegates insisted that the recent advances in the 
prices of coals warranted the miners demanding another sub- 
stantial advance in their wages. 

The advances obtained during the past nine months have been 
stated by various officials of the Miners’ Union to range from 1s. 
to 2s. per ton. Coalowners, with whom I have talked, say that if 
there had been any such advance, or anything approaching to it, no 
one would deny the right of the colliers to share in this prosperity. 
Coalowners contend, however, that the prices now being obtained 
for all classes of coal show but a slight increase over the prices 
realised in 1882, and leave but a small margin of profit to the coal- 
owners. Taking a Barnsley bed colliery, which class of pit repre- 
sents the bulk of the output of this district, it is found that the 
output consists of as near as possible 50 per cent. of hard or steam 

» 20 pe cent. of house coal, 15 per cent. of pit smudge or small 
coal, and 15 per cent. of slack or nuts. Calculating the average 
selling price of each class of coal, and comparing the result with 
the periodZending October, 1882, it will be seen that the increase 
obtained is about 4d. per ton. The price of coke has also to be 
taken into consideration. Owing to the depressed state of the coke 
trade, from 1s. to 1s. 6d. per ton less is now being obtained than 
was the case twelve months ago, and this consequently still further 
reduces the average selling price. The cost of production, calcu- 
lated on as low a scale as possible, is given as 4s, 4d. per ton, which 
leaves a margin of about 9d. per ton, out of which a 
amount has to be taken for + gus mg of capital, and after this 
amount is taken off, barely 3d. per ton will be left as profit to the 

owner. This amount is certainly not a fair return for the risk 
and uncertainty attending colliery operations. Yet it is upon this 
amount that the miners’ delegates are pers' their constituents 
to demand an advance of 15 per cent. 

Dronfield, the small Derbyshire town which was recently so 
seriously affected by the removal of the steel works to Working- 
ton, is stated to have been selected by a Liverpool firm as the seat 
manufacture of aluminivm, for which a patent has been 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

In the different branches of the iron trade there is no lack of 
animation, and the warrant market, with its low values, presents 
a rather anomalous aspect. Up till the end of last week the 
market .was steady, with quotations almost unchanged at the 
— int. But this week there has been some movement in 
the mar! 


afternoon se 46s. 1d. cash and 24d. to 46s, 8d. 
one month. On Monday the matket was quiet.in the forenoon and 


afternoon at precisely the rates of the day. A-slight 
upward movement began on me when business was done at 
dbs. 1}d. to 46s, 3d. cash, and 46s, to 46s. 5d. one month. On 
Wednesday business was e at 46s. 2d. to 46s j 

. 5d. to 8d. one month. To-day—Thursday—tr: 
took place up to 46s, 8d. , and 46s, 10d. one month, 

The demand for ers’ iron has been fait, btit to os 
depression itt the warrant market the values of the pritici 
are in some cases easier, The quotations as follow :—Gart- 


sherrie f.o,.b, at Glasgow, per ton, 


ae ders ol weigh concessions are necessary. r he Manulactured iron trade n @ quiet and steady condition 
In hematites the business doing continues very small; nominally | Consumers order only what they require for pressing work, and 
prices are unchanged, the few small sales that are made being on weeks, viz.: Ship plate 
the basis of 59s. to 59s. 6d. less 24 for good foundry brands delivered 4 
ne on near verry ul, 0 pe closed or n 
at 
of 
rd 
nd 
all 
nds to have been £o Zs. 4d. per ton for the two months ending 
August 31st. In accordance with the sliding scale arrangement 
entered into at Durham on March | | and confirmed at 
| 
upward turn which takes place can be other than temporary in its 
operation. The stocks are heavy, and have increased in the 
warrant stores during the past week by about 1200 tons, and 
although the shipments have been good, most of the trade is in 
Samanta the hands of the bears, whose interest it, of course, is to arrange 
matters so that they should continue to purchase at the cheapest 
possible rates. 
Business was done in the warrant market on Friday forenoon at 
46s. Ohd. to 46s. 1d. cash, and 46s. 3d. to 46s. 34d. one month, the 
No, 1, 558.3 No, 38, 5 Dd. 
| 


Sxpr. 28, 1883. 


Coltn 57s. 6d. and 52s.; 58s, and 
and 52a; Calder, 57s, and 49s.; Carnbroe, 
54s, 6d. and 48s, Clyde, 49s. 6d. and 47s. 


8d.; Quarter, 47s. 

and 44s, 9d.; Govan, at Broomielaw, 47s. 3d. and 

45s. 6d.; Shotts at Leith, 58s, and 53s, 6d.; Car- 
ron, at Grangemouth, 48s, 6d. (specially selec’ 
and 47s.; Kinneil, at Bo'ness, 48s, 

ock, at Ardrossan, 54s. 3d. and 

ogee 48s, and 45s.; Dalmellington, 

The mineral import trade at Glasgow has 
become more important than of late. In the 
course of the past week six steamers landed 
cargoes of iron ore from Bilbao, the total quan- 
ee 6415 tons. 

e makers of malleable iron and steel are very 
busy, and so are engineers and the larger rican 
particularly those engaged in the manufacture 
marine engines fittings. But some of the 
larger pipe-founders complain that they are 
becoming short of work. The export trade in 
iron and steel goods is brisk, and the week’s ship- 
ments from Glasgow embraced £51,034 worth of 
machinery, £3800 sewing machines, £6700 steel 
manufactures, and £46,050 iron articles of many 
descriptions. 

In the Lanarkshire coal trade there is still 
much activity in the shipping and manufacturi: 
departments, the inquiry for coals for export an 
for fuel at the factories being very great. For 
these qualities there has been no material change 
in prices for several weeks. There is a rather 
improved inquiry in some districts for household 

, but this branch of the trade has yet much 
room for improvement. Furnace and steam coals 
are in g request in the Lothians, where the 
coal trade as a whole is at present represented to 
be in a favourable state. At Grangemouth the 
shipping trade is well maintained, the week’s 
shipments there amounting to 6593 tons, the 
FP agh at Leith being about 7000 tons, In 

‘e the trade is likewise active. 

The opinion gathers force among the coal- 
masters that in the present condition of affairs 
it would be injudicious to comply with the demand 
of the miners for increased wages. The proba- 
bility is that the —_ will go on from week 
to week, until the demand for coals from abroad 
slackens, and then the men will perceive that it 
it impossible their request should fair wan 

The Townmi Company, of Dunfermline, 
has. struck a seam known as the little splint. It 
is 3ft. in thickness, and well suited for household 
consumption, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade is unaltered in character and 
market rates, and 11s. 6d. is freely obtained for 
best varieties of steam coal f.o.b. House coal, 
too, and the valleys— 
nota’ ney—presents a very active appear- 
ance, There is ales good work being done near 


New Tredegar, where the Powell D Co., with 
which Sir e Elliot is connected, is sinking a 
new pit. 


Small steam coal is not in such great require- 
and prices are not so by 
C) inary movemen e Barry pro- 
g. Some are understood 
to be favourable to an amended and limited 
project, such as would not be attended with 
serious objections; but the principals rather 
support the entire project, a are confident of 
a 


success. They claim that a gradient will be 
afforded ms to that of the Taff, a virgin coal 
tract dev , and a port secured nearer that 


of the port of discharge. 

There is little or no difficulty in the wages 
market, The colliers are working tranquilly all 
over the district, = satisfied with the prospects 
in store. The little social ferment amongst 
them has nothing, I imagine, to do with their 
relations to their employers. They are agitating 
as to the advisability of employing this doctor or 
that, or subscribing or not for scholarships at the 
Welsh University, and expressing their national 
indignation—as they did ata collier meeting at 
Merthyr this week—on the strictures of Judge 
Cox on “* Welsh lying.” Another meeting will 
be held on Monday week on the mountains, 
when Mr. Herbert Gladstone has been invited to 
attend, with other notabilities, This movement 
is being got up principally by the colliers of 
Merthyr and Dowlais. 

The sister industry of iron and steel is not so 
prosperous as I could wish. Buyers are — 
great economy in their purchases, At stee! 
works where there is a fair amount of trade being 
done, such as Rh » the chief rail is a 3ft. 

e, which is about the cost and is much 
= _— just at present as cheaper and more 

Wire works are slack at present ; orders few. 

Tin bars are quieter than they have been on 
account of slackness in the tin-plate market, At 
Dowlais this branch has been entirel: sunmeten, 
and I question very much if it will be resum 
unless one of those occasional Esp took place 
which do sometimes come to senens ef tin- 
plate workers, 

I fear the reduction of wages, which will take 
effect in October, will amount to 10 per cent. 
Five will not afford the relief sought, but with a 
reduction of 10 makers may be better able to 
compete with other districts. At t it is 
claimed by the Welsh ironmasters that they give 

er wages than are elsewhere in vogue, and 
thus cannot so effectually Poe 

The Taff Vale Railway will give a reduction 
from the 1st of October on coal traffic to the 
extent of 300th of a penny perton. This will be 
a concession to the ing coalowners of 
the Rhondda, many of whom 
happen to know of one whose little bill annually 
from the Taff is about £75,000. This will give an 
outsider some idea of the immense trade 
going on. The mountains are literally being carted 
away. The Taff Company is also pre to give 
& su tial rebate to the large coalowners, and 
thus is not only pelding, ont the olive branch, 


y totals, 1| 


THE ENGINEER. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that 
Department, 


finding the numbers of the Specification. 
Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated.” the 
address unicating are 
printed in italics, 


Cooxine Ranogs, D. Dow, Palkir' 


juman, 
4452. ExcavatTino Macutnes, D. Macdonald, G! 
4463. Measurine Exectrrio Currents, &c., R. E. 
Crompton, London, and G. Kapp, Chelmsford. 
H. J. Haddan.—(C. A. Blomquist, 7. 
Buskirk, and A. J. J. M Toledo, U.8. 
4455. Gas and Psrro.eum Enaines, H. J, Haddan.— 
(M. V. Schiltz, Cologne. 
4456. Riries, C. D, Durnford, Guernsey. 
4457. APPLICATION of Moss Pzat, F. Wirth.—(L. Stark, 
Mainz, 
4458. Marxina Courts, A. J. Boult.— 
(D. D. Williamson, New Brunswice.) 
4459. Mzasurino Orr Lenotus of W. P. 
Thompson.—( Messrs. Desbruéres Freres, Paris. 
4460, Constructinc Exvecrric CaBies, A. J. 
B. Hyde, U. 
4461. Movutps for Kine Hee. Stirreners, W. P. 


Sheffield. 


Newton.(7. W. F. 
Smitten, Brooklyn 
4464. Mitts, &c., H. E. Newton.—(Jnternational Fibre 
mre Company, Incorporated, New 
ork, U. 
4465, Firrinos for Execrrrc Licutixa, J. H. Shel- 


e, London. 

4466, Lerrer-Boxes and Baas, F. Wirth.—(7. Maynz 
and C, 0. Weber, Offenbach-on-the-Main.) 

4467. SoLuTIONS UsxD in Gatvanic Batreriezs, W. R. 
Lake.—(F. H. Peckham, jun. , UL 

4468. Ostainina Benzou and other HyDROcaRBONS, 
G. E. Davis, Manchester. 

4469. Preventine the Spreap of Free, A. M. Clark.— 
(W. H. Dolman, St. Helen's, Columbia, U.8.) 

4470. Vatve Gear, F. M. Stevens, New York. 


19th September, 1888. 
4471. Propuvoine Desiens upon Pargr, &c., R. Brown, 
R, W. Barnes, and J. Bell. Liv Hori 
4472. InpiA-RUBBER Tires and Ris, &c., T. 
tke, Manchester. 
4473, InsuLaTED Conpuctors, &c., A. R, Bennett, 


Glasgow. 
Covenant of Larus, Sprinos, &c., H. M. Knight, 
ion. 
FLoatinc ANcHOoR or MARINE Draa, J. W. Collins, 


mdon, 

4476. Foo Horn, J. W. Collins, London. 

4477. Spanners, H. J. Haddan.—(H. Port, France.) 

4478, Hotpers for Picrurss, &c., H. J. idan.—(C. 
Marot, Troyes, France 

4479 DrronaTine Siawats, W. P. Thompson.—(J. F. A. 
Mumm, Dayton, Kentucky. 

4480. War Suips, &c., W. J. Clapp, Nantyglo. 

4481, GEARING, ¥. Jenkin, Edinburgh. 

4482. InDIA-RUBBER Pomps, E, Edwards.—(J. Ruffel, 


Paris.) 
4483, RaILway W. R. Lake.—(C. Mark, 


4485. Carriages, M. M. 
4486. Locomotive Enamngs, W. R. Lake.—(K. Wevsz, 


Buda Pesth.) 
20th September, 18838. 
4487. Winpinc Yarn, J. Dyson, Farnworth, and J. H. 
Stott, Rochdale. 
4488. RoLLER-BLIND Furniture, W. M. Simons, Not- 


ting! 
4489. Stays and Corsets, W. Rosenthal, London. 
4490. Decorative Tixs, 8. V. Cam New York. 
4491. Tramways or Raitways, R. L. Urquhart, Edin- 


burgh. 

4492. Drvums and R. Woodhouse and 
8. Mitchell, Brighouse. 

4493. Raisinc, &c., the Hoops of Carriaczs, R. W. 
Palmer and R. Randell, Manchester, and W. Hely, 


Bath. 
4495. Rock-porina Macuines, E, T, Hughes.—(W. F. 
Heshuysen, Amsterdam.) 
4496. Watcugs, W. Williams, Bury. 
4497. PerroraTep Sueetrs for MecHanical MusicaL 
Instruments, H. J. Haddan. Hock, 
4498. Liquip and Gas Pomps, H. J. Haddan.—(F. D. 
Maltby and D. B. Wilmot, New ee 

4499. Cocks or G. Teiderman, 

4500. Penor Caszs, O. , London. 

4501. Venicies by Execrricity, P. R. 

Ais, R. P. Bolton, Broxbourne, and 

MPRESSING AIR, 

J. W. Hartley, Stoke-upon-Trent. 

4508. ExtinauisHine Fires, W. P. Thompson.—(7. 
André, Paris.) 

4504. Removine Dirt, Snow, &c., from Rats, A. 
Newton, Liverpool. 


21st September, 1888, 

4505. Pen and Ink Horrers, J. F. Williams, Liverpool. 

4506. Cars for Unsroppina AERATED WATER Borr.es, 
R. A. Benson, Lichfield. 

4507. Davits, R. Hudson, J. Grantham, and J. H. 
Broker, Blyth. 

4508. Treatina &c., G. W. von Nawrocki.—(R. 
Spitta, sen., 1g, Germany.) 

4509. Stor Vatves, J. Tate, Bradford. 

4510. Ratstna Sunken A. C. Henderson. 
—(F. B, Picot, 

4511, ms, T. De Gruchy, Leyton- 


4512. Worxinec Tram-cars by means of Ropzs, C. 
Hin) London. 


J. Imray.— 
Barbe, Pi 

4517. Macttinery by ArmospHERic Pres- 
8 

4518. Hemovix6 from P. M. Justi¢e.—(¥. 
Jacobs, Brustels.) 

4519. Croan Currers, E. A. Brydges.—(IV: Fischbach, 
Berlin, 

Srcurina Brits in Horpgrs, B. 

earse, 
4521, Canpizs, W. Gooch, 


at (523, ING SACKS after Strrcuino, W. R. Lake. 
The patent fuel trade at is satisfactory. 

wate Works is being sold, so | 4525. Screwixa Arranatos, J. Heap, Ashton-under- 


4526. Tramway Ena: R. Peacock and H. L, 
INES, Lange, 


4527. Furnaces, &c , R. Cox, London, 
22nd September, 1883. 
of Rattway Sroox, J. Holden, 


ion. 

Toots for Currina Parser, &c., J. Jackson, 
mdon. 

4530, Detiverine Saeers of Parer from Rotary 


4533, Locks, B. Wesselman, Hamburg. 

4584. and Wuee1s, C. L. Watchurst, Lee. 

4585. PLayina Carps, BE. Seedhouse, Netherton. 

4686. Fixina Rattway Raizs, J. Steen, Wolverhampton, 
and B. P. Walker, Birmingham. 

4527. Hot-warsr Borters, J, Keith, Edinburgh. 

Housgs in Poarss, J. Mayoh and 


4589, Ra: Hi M. J. Rowley and W. G. 
Raising FALLEN Horsxs, A 
Hobill, London, 
4540. Bouquet Horper, F. London. 
4542, Fastenine Cravats, &c., F, Baker, Birmingham. 
4543, Sorrenine Waren, W. Wyatt, Ellesmere. 


4645, Corres Roasters, BE. A. Brydges.—(@. 4. Pfeifer, 

Freiberg, Saxony.) 
24th September, 1883, 

4546. Cowts for VentiLation, G. F. Harrington, Ryde. 

4547, DisTILuine Tar, &o., 

4548. Secuarine the Bopixs of Trousers, J. Baxter and 
W. Gould, Bristol. 

in J. Richardson, North 


8. 

4550. Maxine Gas, M. Schwab.—(J. 
Overhof’, Dortmund, Prussia. 

4551. Cuurnine MILK, T. M —(A. Lebert, France.) 

4552. Water Merzrs, A. E. H. Johnson.—(£. H. Nash, 
New York, U.S. 

4558. Exve.opss, E. Hely, Dublin. 

4554. Sarety Catcu for Baoocusrs, D. M , Perth. 

Boxes, A. Wells and F. mann, 

eybridge. 

4556. Brus CLEANING and CurTing W. 
Walther-Vogel, Aargau, Switzerland. 

4557. ToucHine-uPr PHoroarapns, &c., E. G. Brewer.— 
(J. Geesbergen and La Soviété Geruzet Freres, Brussels.) 

4658. Fastenrincs for Baacs.ets, we., F. H. F. Engel. 
—(B. Hamann, 

Borers, F, F, Engel.—(4. Donneley, 

lamburg. 

4560. BREAKING Pia Inon, W. R. Lake.—(T. 0.8.) 

4561. Manuracturine Kyitrep Fasrtcs, W. R. 
—(L. B. Salisoury, Providence, U.S) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
4481. Propvcrme Ice FLower-Like Ficures on 
. Pieper, —A communicat from Dunk 
und Compagnie, Herzogenrath, near Aachen, 
many.—17th September, 1883. 

4454. Wrencues, H. J. Haddan, Kensington, London. 
—A communication from C. A. Blomquist, T. Bus- 
kirk, and J. J. Machen, Toledo, Lucas, Ohio, U.8.— 
18th September, 1883, 

4455. Gas and H. J. Hiddan, 
Kensington, London.—A communication from: M. V. 
Schiltz, Cologne, Germany.—18th September, 1883. 

4510. Ratsine SunkeN Vesse_s, A. C. Henderson, 
Bloomsbury, London.—A communication from F. B. 
Picot, Nantes, Lower Loire, France.—2lst September, 


1883, 
4519. Cigar Corrers, A. Berlin.—A com- 
from W. Fisch! , Berlin.—21st Septem- 
er, 


Patents on which the temp Duty of £50 
has been pai 
8778. Permanent Way, J. Holden, Nelson.—17th Sep- 


7, 1880. 
8788. PAPER-CUTTING Macuinges, J. Salmon and J. 
Cay , Manchester. —18th , 1880. 
3848, H. Mills, Birmingham.—22nd 


September, 
8827. Inon and Srzex, P. 8. Justice, London.—2lst 


4300" On &c., P. M. Parsons, 
. Castine ARTI x 
Blackheath.—2lst October, 1880. 

Iron Steet, W. J. Clapp, Nantyglo.—2lst 


ptember, 1880. 

8877. Steam Brake Vatves, J. Dewrance, London, and 

B. Malcolm, Belfast.—24th September, 1880. 

8809. Divipine Exectric Currents, J. B. Rogers, 
London.—20th September, 1880. 

Ow . P. Thompson, London,—22nd 

er, 

$834. QuaRRyING Strong, J. Williams, Liverpool.—22nd 
September, 1880. 

8801. Treatine Suaap, A. Scott, jun., J. D. Scott, and 
T. R. Ogilvie, Greenock.—25th 

8895. Axies and Busnes, J. Dakers, Aber- 
deen.—25th September, 1880. 

8946. Rattway Cuairs, W. C. Wood, Barnard Castle. 
—129th September, 1880. 

$845. Davina Hay, &c., W. A. Gibbs, Sewardstone.— 
22nd September, 1880. 

8851. ComBINED PLovens and PULVERISING APPARATUS, 
P. M. Justice, London.—28rd September, 1880. 

8856. Steam Borer and Fornace, J, Henderson, 


London.—28rd September, 1880. 
3807, WasHina Machines, E, Clements, London.—26th 
tember, 1880. 
8028. Generating, &c., Exvecrricity, W. R. Lake, 
London.—28th September, 
8951, &c., A. B. Childs, London.—20th 
er, . 
sett, W. Elmore, London. 


8855. Corton CLorEs, J. Winter and T. Ivers, Farn- | 2908. 


wi — 23rd 
8860. Traction Exaings, J, Whittingham, Nantwich. 


—28rd 1880. 
3868, ReELine and Txstixa P. Darwen, | 3399. F. 
1880. ‘APER, P, Lowe, 


Patents on which the Stamp Duty of £100 
has been paid. 

8791, Counter Pressure to Enotes, J. H. 
Johnson, London.—29th September, 1876. 

8781. Burron-HoLe StircHine, T. Rose, London.—28th 
eptember, 1876. 

8718. Rerricgratine Liquips, W. Lawrence, London. 
—22nd September, 1876. 

8786. ABpomINAL Sopports, A. C. Herts, London.—25th 
September, 1876. 

Notices of Intention to Proceed with 

Applications. 
(Last day for filing opposition, 12th October, 1888.) 

2864. Maxinc Kyitrep Unper-suints, M. Grieve, 
Leicester.—9th May, 1888. 

2440, Rerropucixe at a Distance the of 

Exrornictry, A. T. Gollier, Wade- 

bridge.—15th May, 1883. 

2449, Kinoino Betis, E. Hdwards, —A com- 
munication from R. Latowski:—15th May; 1888. 

2457. Looms, A. J. Boult, London.—A comm 
from M. Baltus.—16th May, 1889, 

2461. Perroratine and Priwrino upon W. BR. 

communication from 8. Wheeler: 

2462. W. R. Lake, London,—A 
communication from ©, J. Frost.—16th May, 1888. 


ae. Sroves, &c., J. Adams, Glasgow.—l7th May 


or Gripirons, J. Adams, Glasgow.—17th 
lay, 
2468. Woon Wasuine Apraratvs, J. Imray, London.— 
A communication from La Société Boca-Wulvéryck 
Brave or H. Engel, Hamburg.—A 
. STAYS or RS: + 
communication an E. Lerch, G. 


2490. Looms for Wravine, W. Tristram and W. West- 
» Bolton.—18th May, 1883, 
2497. Covers for Prorscrine the Buypines of Booxs, 
Tuckerman, Kinver.—18th May, 1883. 
2498. Non-conpuctine Coverines, A, J. Boult, Lon- 
don.—A com. from G. Kelly.—18th May, 1883. 
Carriace Door Loox, J. Holden, Swindon.— 


ay, 

2527. AMALGAMATION of Gotp, &c., from their Onzs, E. 
D. Chester, Surbiton.—2lst May, 1888. 

2566. of Lowe, J. H. Johnson, London.—A 
communication from P. G. Journet.—22nd Moy, 1888. 

2567. Pagservine Foop, J. H. Johnson, London.—A 
com. from Messrs. Liautand and Co.—22nd May, 1883. 

2568. Exrractine Pararrine from Mingrat Outs, J. 


Siddeley, Liv —23rd May, 1883. 
2578. Cizanino the Fives of R. Sutcliffe, 
Idle.—23rd Ma; 


1 
2626. be., Cuay Wars, W. Crawford, Glas- 
. Graham, Stockton-on-Tees.—26th May, 


Wilson. —26th May, 1883. 

2642. Fines, C. H, Brampton, Birmingham. 
—28th May, 1883. 

2709. Propucina Steam Power, 8. J. Fear and G. 0, 
Singleton, Bristol.—81st May, 1883. 

2761. Combine Macutngs, E. de Pass, London.—A com- 
munication from J. Imbs.—4th June, 1883. 

2820. TaxaTment of Beet Sucar, W. L. Wise, London. 
.—A com. from G. A. Hagemann.—6th June, 1883, 

2877. or for Binpine Corton, &c., 
Ascherson, London.—A communication from W. M. 
Freeman.—9th June, 1883. 

3137. Steam Borvers, G, C. and J. H. Fraser, Bromley- 

. CARRIAGE BRAKE ARATUS, W. 
OLDERS for Kyire 

London,—A communication from J. Reckendorfer.— 
5th July, 1883. 

8360. Workine Ratiway Pornts, &c., 8. Pitt, Sutton. 


'y, 1883. 
3798. ManuractuRE of Cream, W. Horner, Cudding- 
ton.—3rd August, 


ugust, 

3870. Pavino Biocks from Furnace 8xaa, C. J. Dobbs, 
Middlesbrough.—9th August, 1883. 

Hyprocutoric Acip, L. Mond, near Northwich, 
—13th August, 1883, 

8928. Osraininc Ammonia, &c,, from Coa, L. Mond, 
Northwich.—13th August, 1883, 

3960, Cutorats of Potash, EB. K. Muspratt, Li 
and G. Eschellmann, Widnes.—15th August, 1883. 

4006. Looms, T. Crabtree, Shipley.—17th August, 1883. 

4010. Trimmine Grain from Evevators, I, A. Mack, 
Liverpool,—-18th A 1883. 

4804. Lusricatine tlie CyLinpers of Arr Ena w. 
R. Lake, London.—A communéeation from F. J. 
Weiss.—7th September, 1883. 

4382. CarryiNno, &c., Wire, H. J. Haddan, London.— 
Acom. from L, P. J ohnson.—13th September, 1883. 
(Last day for fling opposition, 16th October, 1888.) 
2517. Gas Ewornes, W. B. Haigh and J. Nuttall, Old- 

ham,—2lst May, 1883. 

2528. for Incanpescent Lamps, A. 
Swan, Gateshead.—2lst May, 1883. 

2537. PREVENTING ANIMALS FaLuino, W. G. Kite, Rom- 


’ 
2555. Hotpine Harts, A. Pyke, London. —22nd May, 1883. 
2549, Feepinc Borries for Banies, A. Horne and J. 
Mancor, Liverpool.—22nd May, 1888. 
2583. Merouant Rar M. Hard- 
in; from J, J. 


gham, London.—A communica 
Roberts.—23rd May, 188 
2584. Steam INES, M. Clark, London.—A com- 


Ys 

2597, Macnt W. E. Gedge, London, 
—A com, from E. Cornely.—24th May, 1 

2618. Traps for Fiusuine, &c., Drains, F. Newman, 
Ryde.—25th May, 1883. 

2614. TorPepo Boats, W. R. Lake, London.—A com- 
munication from W. 8. Sims.—25th May, 1883. 

2628. Ain Gas for G. 

Crui! unication from R. C. 


D. Spartali, Liverpool.—26s 


88; 
2641. CLEANSING, &c., Cotton, J. , London.—A 
Exastio Waterrroor Compounns, W. Burnham, 
U.8.—29th May, 1883, 
2677. CHANGING, &c., PHoToGRaPHEKS’ BACKGROUNDS, 
A. M. Clark, London.—A communication from W. E. 


2704, Trousers, &., J. H. Clibran, Alt —B8let 


May, 1883. 
2787. Marine Stream Enotes, J. G. Kincaid, Greenock. 
— bth June, 1888. 


Inglis and C. Herbert, London.—12th June, 1888. 
une, 


and J de Castro.—260h Jul , 1883, 
illiams, London.—27th July, 


1883. 
Gas Retorts, J. Bartle, London.—80th 
642. Crosers, H. W. Ferris, Merton—Tth 
ugus' 5 

3088. Hotpers for Parzr in the Rott, H. J. Fitch, 
London.—17th August, 1888. 

8999. Conogznrratina Sucar-cans Juice, G. Davies, 
Manchester.—A communication from H. Y. y Lazarté 
and B. P. Larée.—17th August, 1883. 

4001. Sottrions A 
McDougall, Penrith.—17th August, 1 p 

4005. Promotine the Sunrace Comsustion of Fur. in 
munloation from Sioper.—ITth August, 1868, 
munication 

4014. Grain, R. A. Sacré, West 


é&c., H. H, Lake, Lon 
don. —22nd August, 1888. 
4118. Forminc a Grounp in the Mzsuzs of &c., 


Fabrics, C. J, Cox; N -— 25th Aupust, 1885; 
H. Pilkington, Bury.—26th 
4130. Treatment of Inonw and Ww. 

Cowes.—A commuhication from J, Gil, 


August, 


some applicants of the 1 
have caused much unnecessary trouble annoyance, 
mistake has been made by at Tux Enorvgen | ,.,.(%,Phiivpart, Paris, 
Index, and giving the there found, which only 4582, Parservino Beer, &c., G. Bell, Oxford. 
refer to the pages, in of turning to those pages and ) 
18th September, 1888, 
4445, Revoivine Fornacss, T. Cook, St. Helen's. 
4446, CARDBOARD Boxes, A. H. Storey, London, 
4447. Couptines, CLUTCHES, and T. Groen- 
wood, Elland. 
4448, Currine Corks, W. H. K. Bradford, London. { 5 
4449. | 
2631. "REVERBERATORY Smevtine Fornaces, H. J. 
Haddan, London.—A communication from R. P. , 
| 
if 
Thompson.—(M. Hynes, W. G. Cruikshank, and B. F. ij 
Lamb, Montreal.) 
4462. ADVERTISING, J. Redpath, 
if 
—A communication from J. Prince.—6th July, 1883. i 
8868. Correz Pots, E. Boyes, London.—6th July, 1883. 
8613, CuLtivatine Lanp, R. Hitchcock, Taunton.— 
| 
ij 
ord,— ay, 
2540. Neoro Pots, &c., J. Millington, Wolverhampton. 
Ma 
| 
Barrett.—(/. Lippmann, Berlin.) 
munication trom W. F. Goodwin.—2z3rd May, 1883. 
2587. Sora Bepstgaps, C. A. Barber, London.—A com. 
from R. W. Taylor and G. 8. Barber.—24th May, 1888, :a 
2592. TeLerHonic Apraratus, G. E. Gouraud, London. 
xon.— ay, 
2633. N. ty 
ig 
j 4 
Lindop.—80th May, 1888, 
2699. Coxe Ovens, F. Wirth, Frankfort-on-the-Maine. ian 
2867. Quartz CrusHeR, H. Sutherland, London. i 
—8th June, 1883. 
2875. Basy Jumpzrs, A. M. Clark, London.—A com. 
pm R. M. Raymond and D. Barton.—8th June, 1888. 
ll 
— or Doors, F. Newman, KRyde.—10¢/ 
3468. BAKERS’ Ovens, R. A, Gilson and W. J. Booer, 
London,—138th July, 1883. 
8658. TReaTMENT of q - 
from I, A. F. Bang 
8683. Lire Rarts, A.) 
| 
4514, Lirz-savine Apparatus, F. Byrnes, Liverpool. 
4515, Ancnors, J. Imray.—(J. A, Lannes, Paris. 
j 


252 THE ENGINEER. Sepr. 28, 1883. 
: —A | 8400. O; &c., Heme, A. V. Ni London.—10th | coidal, to the surface of the stone to be operated upon, | 3'79. Apparatus For Treatine SvaaRr C. 
1883. Z so as to remove the inequalities thereof, or that WHICH JUICE 18 L. Wise, 
4160. Sourramres, &c., E. E. Ashing, London.—28th ‘So and other Merat Cases, J. Maconochie, | of the stone which is superfluous, and to leave a London.—23rd January, 1883.—(4 communication 
jugust, 1888. —18th July, 1883. , moulded, sunk, or otherwise from La Socitté A Anciens Etablissements 
4431. Propvorne Ick-FLOWER-LIKE 3462. Cyuinpers for Pickina, &c., Macuies, W. R. Cail et Monsieur A. Ferron, ) 6d. 
und Compagnie.—17th September, 1888. Suears for erat, J. - | wor! 
don.—16th July, 1883. 350. Pow, Bir the crushing rolls, and serving to split or divide the 


Patents 
(List of Letters Patent which the Great Seal on the 
2ist 1883.) 


1150. A. J. Boult, London.— 


8rd 

1501. Storine ILLummNatine Gas, R. M. Marchant and 

ULVERIt ING. RE. 
—22nd March, 1883. 


1520. Steam Borer Forwaces, 8. Schuman, Glasgow. 
—22nd March, 1883. 

Carnizrs, G. Pitt, Sutton.—22nd 
1529. Skates, W. P. Thompson, Liverpool. — 24th 


1581. JaCQUARD J. N 
—24th March, 1883. 
1542. Pana for Pircn, J. B. Stewart, Liver- 
March, 1883. 


pool. 
1550. Brewise APPARa’ W. and T. 8. Bucknall, 
Kidderminster. 2th March, 1 


1568. Sapp.es for Bicycuzs, 3. B. Brooks, Birming- 
ham.—28th March, 1888. 
SCALES, C. Pieper, Berlin.—30th March, 


Corxrse Bort: J. J. H. Schultz, Hamburg.— 
lst March, 1883. 
Hawpies to Curtery, G. T. Tuke, 


Hargreaves and R. Har- 

. Fiy-wHeers, &c. ves 

wood, Bolton.—6th 

1788. Matrers, P. J. Berlin.—9th 

1877, Measurine Execrric B. Cromp- 
ton, London, and G. Kapp, feat) Apri, 

1883. 83. Exruosive Compounns, F. W. Gilles, Germany. 

Fasaics, W. Mather, Manchester.—19th 


Macutnes, G. Hookham, Bir- 
ham.—2lst Apré2, 


2224. HaMMERLEss Guns, J. Darby, Birmingham.—2nd 


May, 1883. 

2895. Bexes on Rattways, W. E. 

ARRIAGE WHEEL TirEs, H ‘ownsend, 

don.—19%h May, 1888. 

2978. Banpep Fence Wrre, A. M. Clark, London.—15th 
June, 1883. 

3068. Fiy-wmex., H. Blank, Berlin.—20th June, 1883. 

3804. &c., Materiaus, J. Farran, 
Manchester. —4th July, 1888. 

3310. Corrine by means of Circutar Saws, A. W. 
McMurdo, ae: —4th July, 1883. 

3655. Looms for Weavine, R. H. Brandon, Paris.—25th 
July, 1888. 


(zist of Letters Patent which passed the Great Beal on the 
1883, Co: Haddan, Lon- 
LOCKS, 

don.—15th Mas ch, 1883. : 

1386, SrccreLy Braces to Trousers, N. P. 
Davison, Londen.—15th March, 1883. 

1541. Evecrric Batrerixs, H. Lake, London.—26th 
March, 1883. 

1569. Composition for INCRUSTING Metal, A. Bailiff, 
Paris.—28th March, 1883. 

1575. ELRCTRO-MAGNETIC Painting TELEGRAPH APPa- 
— W. P. Thompson, Liverpool.—28th March, 


1576. W. P. 
Thompson, Liv. l.—28th March, 1883. 

Marvracture of W. P. Thompson, 

verpool.—28th March, 1 

1582. Canrps for Szwino Six, J. H. Johnson, Lon- 
don.—29th March, 1883. 

1583. DouBLE-RIBBED Loo’ ms, J. D. Harrisand A. 
Shuttlewood, Leicester.—29th March, 1883. 

1584. &c., Giycerine, F. J. O'Farrell, 

Murch, 1883 


D 

1587. CouPLING, &., ” RAILWAY 
Leighton, Edinburgh.—29th March, 1 

1592. Sroves, L. C. Besant, Greenock.—29th March, 


1597. Wins W. J. Smith, Inverness.—29th 

Fire I. Thomas, Aberdare.—30th March, 

1619. Puppiinc Furwaces, J. Imray, London.—3lst 
March, 1883. 


1630. GRouxp CoLour or Priuisoc, F. Wirth. Frank- 
fort-on-the-Maine.—81lst March, 1883 
W. Wilkinson, Wigan.—81st 


larch, 1883. 
1648. for Macuixe Betts, R. Paton, Johnstone. 


1709. Mawvractune of of Racquets, G. A. Adkins, Lon- 
don. —5th April, 1883. 

1726. Maxine ee of Woop, &c., W. R. Lake, 
London.—5th April, 1883. 

1781. Warer, W. H. Williams, Bir- 

.—6th Aprit, 1888. 
1796, Macurnes, M. Deprez, Paris. 


pril, 1888. 
1787. TRansFoRMING ELEcTRIC CURRENTS, M. Deprez, 
Paris.—6th April, 1883. 
1769. Cot Pitz Fasrics, J. H. Johnson, London.—7th 


pri, 1883. 

1789. GaLvaNic G. B. de Overbeck, Lon- 
don.—9th April, 1883. 

1807. ComPRESSING, T. Potter, Alres- 
ford.—10th April, 1888. 

1811. Apsustine the Saarts of Carriacgs, C. 
Healey, Gloucester.—10th A 

1852. Suac or Pitz Fapnics, Haddan, London.— 
12th April, 1883. 

1866. TREATMENT of Frax, &., W. R. Lake, London.— 
12th April, 1883. 


1631. Traction Encinzs, 


1903. E. Harrison and F. 
Beesley, London.—1l4th A 1883. 

1953. Manuractore of BagaD, J. H. Johnson, London. 
—17th April, 1883. 

Vatves, J. F. Johnstone, Belvedere.—18th 

1967. Ga_vansaine Iron, J. Tinn, Bristol.—18th 


April, 1883. 

1974. Decorticatine Fiax, &c., W. R. Lake, London. 
—18th April, 1883. 

2000. Krrosing, A. M. Clark, London.—19th 


April, 1883. 

2010. Currine, &c., Fopprr, J. H. Johnson, London. 
— 20th April 1883. 

G. Robson, Newcastle-upon-Tyne. 

2862. Maxine Rermuvep Cast T. Sheeham, Lon- 
don.—8th June, 1883. 

3058. Preszrvine Miik, &c., W. H. Thew, Waterloo.— 

Fanon W. EL A: and J. 

RICTION Grarine, W. 

London.—2lst June, 1888. 

Cooxine Ramona, J. Shaw, Glasgow.—26th 


aise Prtep Fasrics, D. Marcon, Paris.—27th June, 


Toses, R. Heeley, Shirley.—27th June, 


3263. Stirrznino Fusrians, &c., J. Sellars, Manchester. 
—2nd July, 1883. 
W. Foulis, Glasgow.--8rd July, 


Aberdylais.—6th July, 1883. 


. A. Bonneville, London.—28th July, 
883. 
3723. Burners, J. 8. Muir, London.—31st July, 1883 


5811, 2d.; 5871, 2d. 


6178, 2d.; 197, 64.; 4d.; 258, 4d; 6d.; 
858, 8d.; 361, 6d.; 868, 8d.; 377, 4d.; 393, 4d ; 416, 6d.; 
418, 2d.; 420, 4d.; 422, 2d.; 427, 4d.; 6d.; 439, 6d.; 
440, 6d.; 441, 4d.; 442, 6d.; 448, 6d.; 444, 2d.; 446, 2d ; 
447, 6d.; 451, 2d.; 452, 2d.; 458, 2d.; 454, 10d.; 456, 6d.; 
457, 2d.; 462, 8d.; 464, 6d.; 465, 2d.; 466, 2d.; 467, 2d.; 
468, 2d.; 469, 6d.; 471, 6d.; 472, 2d.; 478, 4d.; 474, 2d.; 
475, 2d.; 476, 4d.; 477, 2d.; 478, 8d.; 479, 6d.; 480, 2d.; 
481, 8d.; 482, 2d.; 488, 2d.; 484, 10d.; 485, 2d.; 486, 2d.; 
488, 6d.; 489, 2d.; 492, 2d.; 494, 6d.; 495, 4d.; 496, éd.; 
499, 8d.; 500, 2d.; 501, 2d.; 502, 6d.; 508, 6d.; 504, 2d.; 
505, 6d.; 506, 8d.; 507, 24; 508, 6d.; 509, 4d.; 511, 6d.; 
512, 4d.; 518, 2d.; 514, 2d.; 515, 6d.; 517, 2d., 518, 4d.; 
519, 2d.; 520, 6d.; 522, 6d.; 523, 4d.; 525, 6d.; 526, 2d ; 
527, 6d.; 580, 6d.; 581, 4d.; 582, 4d.; 533, 8d.; 584, 6d.; 
538, 6d.; 589, 6d.; 541, 2d.; 542, 6d.; 543, 6d.; 547, 6d.; 
548, 2d.; 549, 6d.; 550, 6d.; 551, 4d.; 554, 6d.; 555, 4d.; 
556, 6d.; 558, 6d.; 659, 6d.; 562, 2d.; 563, 6d.; 568, 2d.; 
570, 2d ; 571, 2d.; 578, 6d.; 574, 6d.; 576, 6d.; 577, 6d.; 
579, 4d.; 581, 6d.; 582, 6d.; 583, 2d.; 584, 6d.; 585, 6d.; 
587, 4d.; 588, 6d.; 589, 6d.; 590, 6d.; 591, 6d.; 592, 6d.; 
595, 6d.; 596, 6d.; 598, 4d.; 599, 6d.; 601, 6d.; 602, 6d.; 
604, 6d.; , 6d.; 610, 6d.; 612, 6d.; 614, 6d.; 627, 6d.; 
638, 6d.; , 6d.; 647, 6d.; 653, 6d.; 660, 4d.; 666, 4d.; 
677, 6d.; 679, 4d.; 683, 6d.; 688, 6d.; 711, 6d.; 725, 6d.; 

4d. 2781, 6d.; 2789, 6d. 
*,% will be forwarded by post from the 
on receipt of the amount of price and 
Sums exceeding 1s. must be remitted y 
‘ost-o , made the Post-office, 5, 
h Holborn, to Mr. H. Reader ik, her Majesty's 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves for Tax Encrveer at the 
Office of Her Me 8 Commissioners of Patenis. 
4440. Removine Iron AND MANGANESE FROM 

Certain So.utions, C. Semper, Philadelphia.—19th 
September, 1882. 4d. 
sing le = 
a n ous solu- 

operation process—containing manganous 

treating them with a permanganate and subject- 
ing them to heat. 

5588. Men anv B. P. Wilford, 
Bristol.—23rd 1883.—(Provisional protec- 
tion not allowed.) 2d. 

This relates to devices measurin, 

army recruits round the and consists of a 

of metal or wire gauze divided into inches. 

ons. AERIAL P. Alexander, London.— 

th November, 1883.—(A communication P. 
imbaud, Paris. )—(Provisional protection 
allowed.) 2d. 


) 

This consists in the construction of pee yo, teh 
the trains travel first down an incline, and the impetus 
they receive in such descent enables them to ascend an 
opposite incline. 

5715. Manoracrore oF MaGnNeric AND VENTILATING 
WEARING APPAREL FOR THE PREVENTION _OR UURE 


—22nd January, 1888. éd. 
ment of the parts. 


368. Locks ayp &., J. M. Hart, London.— 
to facilitate the withdrawal of 


mill a conical guide conveys the 
central opening in_a die plate, which closes the bottom 


other end of the pipe if desired. 


861. Evecrric Lamps ok Licutine Apparatos, H. H. 
cation from H. R. New 6d. 


carbon. 
$362. Process APPARATUS FOR THE PRODUCTION 


icon fluoride, and phe the two latter 
forming an alloy. To obtain an alloy of aluminium 
with co) from this iron-aluminium alloy, the latter 


is melted with metallic co; which 
the aluminium, leaving iron with but a small 
amount of aluminium. The Second consists in 
the compound of aluminium with chlorine or fluorine 
decomposed into a volatile state, is heated and brought 
into contact with a mixture of carbonate of 


Southwell, Heywood, and W. H. Dawson, Manchester. 
—28rd January, 1883. 4d. 

This consists in casting a rim or band of metal into 
bottom or both ends of 
the bobbin so as to strengthen the same. 

8365. Vevocipepes, J. Lanca- 
shire.—23rd Janua 

This relates virimotpally to te to tricycle, the objects 
to improve the on and to enable a cle 
ordinary width to carry two both of whom 
can drive. The seats are arran; one behind the 
other, and the rear rider can work treadles connected 
by chain gearing with the rear axle. The rear wheel 

ted to a backbone pivotted to the frame of the 


or Diszase, W. R. Lake, — 80 
1882.—(4 communication from 8. A. B. Wilson, 
Boston, U.8.)—(Provisional protection not 


apparel containing plates of 
magnetic metal. 

5811. Casine anp Markisc or Casina ror MEaL 
As A ror FoR REARING 
Youno Animas, 7. and T. G. Bowick, Bedford.— 
6th 2.—(Provisional protection not 


2d. 
The object is to enable meal which is to be used as a 
oubeunate for milk for rearing calves and other young 
animals to a by enclosing it 
an inner bag of waterproof paper in an outer bag of 
jute, on which any suitable design is printed or painted, 
58°71. Lenses ror Lanterns, R. Frank, 

Oth 882.—(4 communication from L. 
Muciullo, Ttaly. ) — (Provisional 
allowed.) 2d. 


The lens is with a jec 

upon which und or are 

arranged in rings ond he surface of th 

5075. A New AERATED WATER CONTAINING ae 
To BE EMPLOYED MEDICINAL J. 


on ui aérated waters, charged 
ae og acid gas in the usual manner. 


tion not allowed.) 2d. 
An incandescent lamp is immersed in a vessel suit- 
able for holding flowers or fish. 


6165. ComposiTiow oF FLOUR AND OTHER MATERIALS 


York.)—(Provisional pro 
An alkaline bicarbonate, preferably in the anhy drous 
form of flour, is incorporated with butter or op edible 
fat, and pressed into bags or casks, so as to exclude air. 
6173. Soar ror Tor.er Purposes, 8. Birley, London. 
1882.—({Provisional protection not 


This consists in adding phosphate of iron to ordinary 
soap. 

197. Kwir Srocxixes, W. P. 
—12th January, 1883.—(A communication ood 
Lasher and W. H. Br 

This relates to the formation of th of stock- 
ings produced by continuous tubular Xing. 

230. Composrrion oF Materials FoR Damp-PRoor 

Bagga: ottingham. — january, 1883. 
Ground cork is mixed with anti- 
rheumatic oils and boiled linseed oil, and prepared by 


rolling under great pressure into sheets or lengths, 
being at the same operation: covered on - side with 
wool or other of heat, thus 


forming a compact material | rendering any subsequent 

stitching or binding operations unnecessary. 

Srrain GovernoR FOR MARINE Sration- 
y Steam Encines, &c., West Croydon. 


1883. from @. 
Keith, . 
The inventor yor mode of steam 


through the medium of springs, excentrics, or other 
mechanism. 
$41. Macuivery Toots ror Dressine, Saarrna, 
Siskuxe, TuRNING, AND Sronsg, &c., F. 
revolving cutters, waether tubular, ibular, conical, or dis- 


front wheels, and capable of being turned either from 

the front or rear seat. 

8366. BRaceLeTs TO BE In CONNECTION 
A. Watson, Willesden. 28rd January, 


mis consists in bracelets which can be readily 
secured to and detached from gloves, and which serve 
as a means of fastening the glove round the wrist. 

868. Conpensers ror Pompine Enaines, W. A. Miles, 
New York.—28rd January, 1883. 8d. 

This relates to the arrangement of the valves. 

Veunicies on SToOcK FOR RaILwAys AND 
ns J. Cleminson, Westminster. — 28rd 
January, 1: 6d. 

The object is to facilitate the travelling of vehicles 
penne a ew portions of railways or tramways, and it 


axle in a frame 
rate from the and euch capable of 4 


contra y Be mes is operated the descent of the w 
carbon rods. This breaks pend for that pair 

bons, and completes the circuit for the next aaa 
373. THE Names or Stations 1x Raitway 
Putney.—23rd January, 


consists 
cator and a “‘train-destination” indicator, both 
the engine-driver or guard by means of 
comp! air or by a vacuum. 
374. Manvracrure or HorsesHoes, 7. D_ Richard- 
son, North Gree Junuary, 1883.—(Not 


with.) 2d 
This consists in the use of a roll with an excentric 
surface with bevelled or flattened parts, so as to form 
® shoe blank with a thick toe gradually decressing 

the blank being bent to 

the required form. 

3'76. Comsrmation oF Rerusz MaTeriats or Giass 
WorKsS WITH OTHER SvuBSTANCES FOR Makino 
Frags, Fiatrenine Stones, Bricks, 

W. D. Herman, 8t. Helen's, Lancashire.—23rd ‘Janu: 


materials are combined with an 

alkaline silicate (preferably silicate of soda) as a binding 
material by means of heat, and either with or without 
the admixture of other ma! as asbestos, 


8'7'7. Meruop anp APPARATUS FOR Propucine Com- 
BUSTIBLE Gaszous Fiuip, &c., 7. Cooper, Great 
— January, 1883.—(Not proceeded 

This relates principally to the construction of the 
apparatus. 

8'78. Moron APPARATUS FOR PROPELLING 
Tramway Cars, &c., W. R. Lake, London.—23rd 
January, 1883.—(A communication from G. Stites, 
R. Steel, Donnelly, and C. 


are com an 

onsen consecutively. A series of clutches enable the 
spring drums to be connected with a master wheel 


wise, 
form ch ant hale: 
381. “ Wings” In THE MANUFACTURE OF 
lanuary, —| 
| The wires are composed of two or more wires of 


by a link one end of a lever ted on a ful yand 
having its other end connected by another link to a 
wheel on another crank shaft, the cranks of which are 
similarly connected with other series of wheels and 
levers, last shaft being driven by manual, steam, 
water, or other power. 


ties running in concentric —_— arranged at both 
receive them. 


386. Fuusnine or Hats, G. Atherton, Stockport.— 
24th Jan’ 1883.—(A4 communication from G@. 
Yule, Newark, 6d. 


upon the hat, which is supported by a block, and 

the hat with the sand on it is subjected to hydraulic 

or screw pressure, the hot sand fi the surface 

and abstracting the moisture from the 

387. Ventitatinc Sewers, G. F. Harrington, Ryde. 
—24th Janua 


ted 
direct air down the shaft. 
angles to and much larger than the 
cowl is mounted on a centre to = its edges are 
trapped where they are connected 
8388. Gas Enaines, J. Howard and B. 7. Bouajfield. 
January, 1888.—{Not proceeded with.) 


rod of the wor linder works 


— and into 
cylinder and 

back stroke of the suitable 
di actuated by cams cams to control 
to and from the cylinder to 


24th January» 


fixing 

bars of uneq! ointed ether, and 

vided with te x them in any 

890. FLour anp Mippiines Daessinc Macuines, M. 
Lyon, London.—24th Janwary, 1883.—(4 communi- 


cation from A, Hunter, Chicago, U.8.) 6d. 
The meal is fed into a hopper with a tight cover, in 

which is a for the 
shaft passes throug! e hopper an arms, 
against which the meal is held up by a wire cloth hung 
in the h . Inthe of is ascrew 
conveyor w the wire cloth, and w delivers the 


cylinder. An eduction o) g leads from near the 
centre of the cylinder, and is fitted with an ou 
valve. An air chamber communicates 

top of the cylinder. Two screw conveyors are 
placed below the cylinders, and are separa’ a 
partition with — openings. a the w 
part of ber containing the cylinder is a 
the machine on the beater shaf 


801. Paper Kuives, F. L. H. “Aumont, 
24th January, 1883.—(Not proceeded with 

A box or formed hand to 

postage stampe and ite lid slides in grvoves and is 

a by a bow spring to keep the lid always 


con: tially in fixing between two 
by suitable form a fist 
ing the friction to the edges of this 
a third ring. ban: 
‘tta-percha, canvas, or other fabric 
gutta-percha, canvas, or other fabric, ads wound 
808. 4. J. Beer, Canterbury.—24th 


4d. 
The instrument consists of a plain table or disc, with 


This consists essen 
The 


w it ou’ level cator being 
crectet to the axis of the disc from 


adjustment consists in a af) rod or pendulum 
acting with a universal or 
804. W. H. J. Grout, Stoke 
24th 1883. :—(Not proceeded with.) 
This relates to means for varying the 


and between which the canes length’ ngtl 
List of tions a the axes ani plan 
5104*, 4d ; 4440, 4d.; 5588, 2d.; 5623, 2d.; | the latch bolt of locks and latches by arranging the 
55975, 2d-:_ 6158 2d-: | parts thereof, so that such withdrawal may be readily 
effected, not only as now by the partial rotation of the 
handles in one or the other direction, but also by pres- 
sure exerted on either or both handles in any of several 
directions. 
860. Sockerep Pirss, &., Smith, Lei- | other section, secured in 
( cester.—22nd January, 1883. 8d. form of a tape or band by weaving or in the 
The moulding apparatus may be combined with a cotton silk nein 
pug mill, so that the charging of the moulds will be wm woo) other 
effected mechanically. the lowes of the 382. Venic es By THE Rivers, J. Watson 
and G@. Whalley, Keighley, and T. Weatherill, Leeds. 
—2tth January, 1888. 6d. 
= = is with or more 
space, is secured a hollow core to form the inside of | ‘Tan ss, an er wheel can be connected to or disen- 
the socket, and within it is a second core to form the gaged from the axle. The crank is driven through 
rods by treadles, and the seat of the vehicle is provided 
body of the pipe, and which rests on a table caused to with ¢ iy 
rise and fall by came or cranks. The mould also reste | propelling the, vehicle. when moved 
on the table, is form arts , ani 
7 
883. Ostamsina Motive Powsr, &c., 8. Hart, Hull. 
—24th January, 1883.—(Void.) 2d. 
. A shaft with a fly-wheel is mounted in bearings, and 
is fo 6G Cranks each Of WHICD 18s 
the upper carbon holder is provi with a toothed 
. rack engaging with a train Se 
pivotted swinging frame connected with the arma- 
tures of two electro-magnets, one of low resistance 
placed in the main circuit, the other, of high resist- 
ance, being in a shunt circuit. The failure of the arc 
fuses a piece of fusible metal, which permits a lever to 
make contact and complete a shunt circuit round the 
London. or METALLIC ALUMINIUM AND ALUMINIUM ALLOYS 
G. B. de Overbeck, London.—32nd Jenuary, 1888. | conical sings with rollecs in the trons 
(A communication from H. Niewerth, 6d. 
The first process consists in — ferro-silicum 
with fluoride of aluminium, and submitted to a melt- 
soda, 28 parts coal, and 10 parts chalk, also in a highly 
heated state. A Third process is described and aspecial owls of special construction are applied to venti- 
furnace for carrying out the same. lating shafts, which may be built of wicker or basket 
4d. 
The piston- 
through a stu 
is connected at each end b; es with u combus- 
‘ tion chamber run 
‘ which the 
compressed by 
the passage at th 
passage 
the combustion tube. 
389. or Casement Stays on Houpers, 
Verity and B. Leeds — 
lot proceeded with. 
This consists in the use of a or_holder for 
me nrough ap doo opening OU 
chamber with a hopper-shaped bottom and 
De a hollow skeleton cylinder, the upper openings 
4 January, 1888. 6d. which are closed by silk bolting cloth and the lower 
, The descent of the upper carbon is controlled by the | by canvas. A shaft with horizontal bars or helical ; 
a step typ movement of an escapement wheel acted | beaters attached to arms thereon revolves within the 
i on by — operated by an electro-magnet or solenoid 
a shunt circuit of high resistance. Ina lamp for 
i 
‘ i 6158. Evecrric anp oTHER Lamps, J. M. Fletcher, 
| ror Foop, W. P. Thompson, London.—26th Decem- 
~ ; ber, 1882.—(4 communication from P. Thorpe, New 

302. Fricrion Ciurcuss, A. M. Clark, London.—24th 

4 January, 1888.—(4 communication from G. N. 

1890. Sewine the Soizs of Boots, &c., W. R. Lake, Schoenberg. Paris.) 18. 10d. 

London.—18th April, 1883. 

4 

i an indicator sup ona or stand, whic 

: disc is so constructed as to sume a level position in- 

emery, steatite, or colouring matter. 

\ 

H blocks capable of being moved by racks and pinion 

3 80 as to travel along the levers, from which power is 

{ transmitted by rods or chains to pair of oscillating 

} ys fitted with pawls working in ratchets cut in 

3 engines or other motors and electric generators by ike drum enclosing a set of wheels. Means are 

. means of the torsional strain on their main shafts bed for reducing the width of the vehicle when 

4 which transmits, through a train of gearing, the power | GUO. RaiLways, AND Roiune Stock ror Same, P. 

gy of the springs to the wheel axles, fhe reverse move- Jensen, London.—24th January, 1888.—(A communs- } 

- +} ment the clutches “ the drums as the cation from F. H. Danchell, Paris.) 8d. j 

51° movement of the clutches being con y the | for carrying parcels and o goods. oa 

driver. wey of an Upper lower rl, the 


Sept, 28, 1883. 


THE ENGINEER. 


tact w! 

8396. PuLpine Corres Ww. We London. 
Ji 1888.—(4 communication from 
Messrs. Arens Irmaos, 6d, 


roughened 


substances to Ee and yet offer the te reat 

ance to effect proper pulping of the 


397. Exxcrric Licutine, J. Cooper, 

January, 1883. 2d. 

The inoandobeent part of a lamp is composed of a 
stick of carbon enclosed in a tube of alumina, 


398. Latuxs Quzeme 
Germany.— an 
from H. Voigtand W. 


completely oxidised by 
then’ ib wi with 
by boiling an 


Expressing Juice From Sugar Cane, L, 
London.—2%4th January, 18838.—(A communi- 
Srom La Société Ancuens Btablisse- 
ments Cail, Paris.) 6d. 
This consists in. fo! the frame of sugar-cane 
mills of wrought iron or wrought iron and steel, 
od the distance apart of the two bottom rollers 
may be dim , and a corresponding reduction in 
the width of the cane or trash guide effected. The 
vertical thrust it the top roll is sustained at each 
end by two bolts, screwed into a steel collar, rivetted 
between the plates of the frame, and enclosing the 
roll bearing. ‘The horizontal thrust against the lower 
rolls is similarly sustained ab four screw bolts, ring 


402. ELevatep RalLways AND CaR- 
RIAGES THEREFOR, A. M. Clark, London.—24th Jan- 
1883.—(A communication from A, Carpentier, 


in order to 


surf diminish the wear of th whee | or 
and to provide an improved wheel and rail. The 


The wheel may be provided 
rollers and couplings to connect een te ether, 
404. Discuarcine oR TRANSFERRING MATERIALS 
RAISED BY DREDGING, EXCAVATING, AND OTHER 
Evevatine Macuinery, &c., A. M. Clark, London. 
—25th 1883, — ‘4 communication 


with raised edges, for the purpose of di and 
elevating machinery, a brush being to clean 
the apron at 


405. InsuLators ror TELEGRAPH Posts, &c., 
de Fauchoux d’ Humy, London.—25th 1888. 


Fixed to, but insulated from the post is a metal 
fae to which the insulators are attached. The 
tors consist of an earthenware slab formed with 

a number of perforations, through each of which a wire 


406. MareRiaL 10 BE USED as A Carper Linina, A, 
, London,—25th January, 1888. 2d. 
The is @ lining which will better 


Amsterdam.—25th January, 1 
Part of the roadway is meson Be pr on Pa roc! 


pony may a system of levers, is connected to ae 
one or the other frame and so 


operates the point as desired. 


call spring ends of the 
where cut press the ends apart and expand the 
rings ‘eren’ 
409. Szewme Macuinzs, Nash, London, — 25th 
January, 1888. 6d. 

This relates chiefly to improvements on ty — 
ment to — mak: 
over-seaming, me stitching, and 
described in patent No. 4520, a.p. 1882, the anal 
being to enable the attachment to be readily discon 


nected so as to put it out of action ; it further relates 
to bending the needle; and, las’ ts 


the 


vided with a or guide, 
inserted and fixed in position when atitching button- 
holes or over-seaming, and is a ag when doing 
ordinary sewing. 


410. Smoxine Bigs: R. C. Christian, Dublin.—25th 
January, 1883, 4d. 
The bowl aie of an outer and an inner chamber 


conical passage leads 


two are secured be 
os Be, inner chamber to a vessel 


411. C. 
January, 1888.—( Not 
This consists in moun‘ 
under frame, so that it. can be turned roun round by means 


Halt, January 

This consists, First, of a c: eae steel 
with a hole through its b the 
boring bar, and the outer which is 
formed with a number of 


on the inside of a cylinder, Wich fo scoured 
slide rest of of a Inthe and used to cut externally. 


ipper and lower plate |: 
arranged on one side, the upper plate being formed of 
elastic plates o: 


4138. Macuinss, 4. Ravwtenstall, Lan 


cashire.—25th Jan 1883, 
The object is to enable the prin’ 
more ly. “A worm wheel is secured to the 


washer fasten 

spur or box hes! and gear with the worm wheel, so 
t by turning the worm the pitch or position of the 
ting roller ean be adjusted. 


tin a and is fitted loosely into the 
to a large of the 


arms, and which ie driven from the main by 
the stone to turn on its axis at 
can teen thon it is carried round over the lower 


bar or of sinstio ren 

ime, | na ering stem of the haft, and the end of 
which is boy Aye te A less wide than the diameter 
of the hole head, to allow of its 
passed through the said hole. Tt having been 
Shyoughy it is hammered out or rivetted on to the head, 
and wedges are driven on each side into the hole of the 
hammer head, and are then bolted to the stem through 
a hole provided for the purpose. 


417. Sorapina, Parina, AND Pora- 


slot 
near its smaller end, and is provided with a steel blade 
ahem its cutting edge pro- 


418. Rattway Cuarrs, &&., W. and C. Turner, 
January, 1883,—(Not ‘ot proceeded 


In one modification the chair is made with one loose 
jaw, and the body parts of both jaws are made with 
opposite bolt holes, and the o te faces of the jaws 
are made with recesses fitted with blocks of wood, 
which grasp each side of the web of the rail. A bolt 
formed with a key piece near one end is then 
through the said bolt holes and turned so that its key 
outside one jaw; the two the — 

tween the head and key of the 
thus held. 


barrel former ; ng 

mechanism for the staves; mechanism for withdrawing 

the ae discs when the barrel is formed ; 
echanism to place the 


sliding truss hoop carriers and m 
hoops on the barrel and press them on, and then 
to withdraw the also > ‘ions between 


the truss hoops an d carriers to allow the hoops to 
eld ; also a machine to cut the staves to the required 
, and various details of construction. 
420. Lamps, &., T. Cooper, Great ic 
January, 1883.—( Not proceeded with.) 4d. 
This relates to the construction of lamps or a; 
ratus for pon, Hoth. light - heat by the combustion 
of such as with 
carbon, either in the p material 
which nis raised or without the same, 
uction combustible and its 
ture with the requisite a air being 
effected by the action of the lamp itself. 


421. Raitway J. H. Cureton, London.—25th 


drivers of trains in foggy 
weather, and it consists of a trian; block placed 
between the rails and actuated by signal ny sen 


as to come in contact with a tongue ‘cuneniod from 
the engine and strike a gong thereon when the signal 
is at danger. An indicator disc is also actuated at 
the same time as the block and is attached to the signal 
pay near the ground, 


pens of all sizes is con- 


mainly in the combination of the inlet 

porte se exhaust valves ot a steam or other engine with 

ets, batteries, or other —— of elec- 
am commutator controlled by the engine. 

Two valve chests are formed on top of the cylinder, and 

each have an inlet port, one communicating with the 

front and the other with the rear of the piston in the 
cylinder. Both chests are connected with the steam 
inlet pipe, and contain a piston valve to open and close 
the ports when necessary. Similar chests below 

cylinder communicate with the exhaust pipe, and the 

valves of all of them are d b; 

controlled by a battery or other ph Hr enerator by 

means of a commutator on the engine t. 

42'7. ManuracturRE oF Frsrovs MarTeriaL APPLi- 
CABLE FOR FLoorcLoTH, Roorine &c., C. 
Weygang, Child's Hill, —26th January, 1888, 4d. 

This relates to the manufacture of a fibroug mate- 
consisting of a fibrous mass ge in 
or without 


oxidising, and, together with 
miscible, with 


the fire bars of oval section 
low air to have free access 
bars are placed transversely to the 
length of the furnace, and are caused to rotate on their 
back tudinal axis and cause the fuel to travel to the 


429. Pens anp Pennotpers, H. Hewitt, 
Birmingham.—26th January, 1888. 6d. 

The underside of the nibs are provided with projec- 
more ink to be retained in the 
pen. rojections or flaps are perforated to allow 
the ‘mkt to ow bp in writing. A channel is formed 
at the point end of the pen and its convex side is on 
the concave side of the pen, and its inner end o: 
into the ink space between the flaps. The point of the 
pen may be in the form of a minute cup with its = 
and which cup is divided b 
penholder is made wi 


rom STRINGING AND TUNING F. 
, London.—26th January, 1888. 6d. 
connected to a block capable of scrow 
adjustment on a base-plate connected to the iron frame 
or wrest plank, and a metal or arm bears on 


each and screw 80 as to 
pon by regu 


This 


metal, 


. Lyxstanps, F. B. Godwin, 
wary, proceeded with.) 2d. 


so that either 


482. Werr Forks anp Hotpers EMPLOYED 
For Weavine, W. B. White, Colne, Lancashire.— 
26th January, 

The forks made of sheet metal, prefera| 

which is ground before the fork is cut out or formed. 

The central bearing is formed a4 a bar of cast malleable 

with flanges 

the bar being secured to the fork b: 

holder on which the fork is mounted 

instead of a fixed bearin; 

4838. Arm Extractine Apparatos, 7. London, 
—26th January, 6d, 

The object is to provide an skips extractor for railway 
= other 


—_ or for shi 
whereby forward 


three or more ink-) 
ught under the dipping 


tx Looms 

1883. 

steel, 

it each and pro: 

adjus' 

ry, 1883. 

ventilating 


the carriage or 
roduce 


of the 


The 


437. 


h 


although 
combined 


a 


4 


‘or the natural action of the will 
curren’ 


the air from the interior 


) Or 8 p, or otherwise, will be extracted 


vessels in 


in a more simple and efficient manner than hitherto. 


434. Treatine Sewace Water, &o., J. Young, Kelly, 
N.B.—26th , 1883. bd. 


the se water is treated 


wage 
ore Serengrest se. © so that the water can flow continuously 
through 


435. dean or APARTMENTS, &c., A} Hol- 


Westminster.—26th 1883. 


land, 
This consists in formi 
rails of sash windows an ri 
being raised 


Dravouts IN CHImMNEYS, 
ding January, 1883.—(Not proceeded with.) 


A central tube is fixed in the 
it is fixed one or more tubes ing divided inte inclined 
the spaces between them being divided 
and above the highest 


in combinati 
the iron phosphate by excess of 


gs in the m 
ig them with covers 
to a smaller or greater extent 


m Cumaners, W. & Turner, 


ScRAPERS 
Walworth.—26th 1888. 4d. 


a scraper of conical form, the 


Two bent arms carry 
front of which is turned outwards and forms the 
cutting Between the armsa spring is 
presses them outwards. 
438. Manvuracrore or Paospuatss, &. G. 
London. 


placed and 


Sranps AND STRIKING MECHANISM FOR ALARUMS 


OTHER TIMEKREPERS, A. M. Clark, London,.— 


260 January, 1883, communication from D. 
Roussialle, Lyons. 
This relates to 

and contained in a 
description of timekeeper, the striking mechanism, 
independent of the timekeeper, being so 
therewith as to be actuated ‘thereby — 
desired moments by a mechanism applied to and 
operated from the hands arbor of the timekeeper. 


440. VeLocirepgs, &c., W. 7. Shaw, and 
Ww. London. 


estal or support for any 


—26th January, 1888. 


This tes, First, to the te te of differential 


the combination 


for 
differential ge gear for driving veloci 


ies of 


this gear out of ion when 


velocipede running in a straight course, 
it into action whenever the velocipede is 

in a curved course, 


“i. COMPOSITION TO BE USED AS A SUBSTITUTE FOR 


ELLULOID, Ivory, &c., A. 


January, 1883.—(A com- 


&. Barbier and C. H. Coiffier, Paris.) 


ition or material 
ivory waste or dust with horn, treated in 
any suitable manner, but preferably agglutinated by 
means of egg albumen. 
442. Apparatus ror Cooxine Foon, A. F. Link 


consists essentially of a 


F. Desplas, wes, France.) 6d. 
relates to phe. and appliances ‘for eo 


‘on 


the chain wheel sh 
screwed sleeve E 


Fice 


the sensible se re heat of the water and steam 
in the cooking of 
443. Srerrine FOR J. Donald- 
6 object uce & efficient arrange- 
ment for working the rudder by 


‘ood or analogous operations. 
, 1883. 
hand or through a 


motor at will. Tho bracket A is fixed to a conning 
o— B, and carries two 


shafts C and D, the 


former being the orn wheel shaft and the latter 
Shaft throug! 


ha 


bracket and 


=" 
the actuating a finger so as to 


thaft Hof the 


on each 


cylinders I 
of the frame. cotter, 


table | 444. 


= 


K is normally free to turn on shaft D, and is f 


one with a 
is movable lengthwise on shaft D, On 
shaft C is an arm M » and 


ngaging 
the shaft, so as to 
is weal and out On 


Maworacrore or Pack: 
January, ry, 1888. 


The ciple is that em in the ed 

to as the and slit. 

445. Fotpine Lattice P. London.— 

object is to coteiden better means for guarding 
deen and windows, and it consists of a folding lattice 
shutter applied to the door and window, and provided 
with alock to secure it when closed, but which when 
not in use folds back into the frame and is out of sight. 
446. Moror — W. B. Gedge, 


third fly-wheel na 
of foun two to six rev at 


Thirdly, in the 
44'7. Sorew Maountes, F, J, Ch 
Liverpool.—27th Blake, 4 commun 
from 8, A, Davis and ew &) 


6d. 
struction of the machine, and particularly to the 
arrangement of the dies. 
448. Screw Swepoine Macuryzs, F. 
—27th 1883.—(4 
8. A. Davis and Blake, ‘New J 


actuates the sw 
is fed by a socket 
dle with a screw at ite end thon 

escends and grt) head the blan by its 
rotation causes thread on the chro rd be formed, 

the dies are an te selenes the 

screw. 

451. Pappies To Assist Locomorion Warsr, W. 
Carter, January, 1888.—(Not pro- 
ceeded with. 

The paddle consists of a spindle or o— the upper 

sama which forms a handle, and to the lower part 

are attached two wings or flaps of book-back form. 


452. Bicycte anp Tricycie Sappies, F. W. Small 
proceeded 


—27th January, 1883.—( Not with. 

spring of the bicycle or tricyc'! e back of which 
support is fork: 


, and to this forked end is Leap gs 
This 


another forked bar. bar acts as a support to 
thin metal plate which supports the leather seddle, 
which is rivetted to it. 

458. Sipe Sapp Winans, 

January, 1883.— with.) 2d. 
The object is to prevent the pommels of a lady’ 

side saddle injurin, rider if fella and is 
on her, and it con: in so connecting them with 2 


saddle that nef will fall down when pressure is 
brought to bear on them, and will spring upright 
when such pressure is rem 
454. Crrcuirs APPARATUS For Exzotrio Tsmpr- 
RATURE AND Pressure Inpicators, W. P. 
—27th January, 1888.—(A communi- 
gente Hewett and C. L. Clarke, New York, 


0.8.) 1 
Relates to ay sapperatas for indicating at any required 
station variations in the temperature or pressure 
exerted by fluids, &c., at distant points. The :ndica- 
tions are caused a@ movable contact arm, actuated 
by the expansion or contraction of a ta 
traversing a series of contacts, corres in num- 
ber to the divisions of the 


455. Apparatus AND DELIVERING 


Tickets, Packets, &c. H. Harper, Redditch.— 
27th January, 1883. od. 
This relates to the of cabinets or 


tacles consisting of one or more shelves divided into into 
emengnen and closed by hanging or other lids or 
ors, 
Kitys ror Dryina Matt, P. R. Norton, 
Dublin.—27th January, 1888. 

The kiln is formed with two po one above the 
other, the malt being first placed on the top floor and 
then falling to the floor beneath, 

457. Fastexincs ror Doors, Arnott, Wands- 
worth.—2ith January, 1883, proceeded with.) 


ig lever or tumbler, 
hen shot, 


but no ponte of pressure on the other side of the 
door will allow it to open unless the bolt be withdrawn 
by actuating the lock, 


459. Ser-actina CouPLinas, W. Stableford, Old- 


draw-bar, and its face is composed 
and two side wings between which the shac' 

rest when in a downward position, the nckie b 
loosely pinned to the draw-bar behind the buffer hi 
and can be lifted so as to clear it. The outer end has 


an inclined lip to ride against the face of the hook of 
the next carriage and automatically couple the two 
together. A second arrangement is described. 


461. Propvuction or Ain ror 
HEatiNno, 
1883.—({A communication I. 


France 

The a sratus fo for bringing air into the 
air holders, one which descends in 
order to } tp air into the carburetter, and when in its 
lowest position a cock is opened, and allows the other 
holder to descend, while the first rises The 
air is converted into gas by circulating round a woollen 
or other cloth arranged spirally, and to which the 
liquid hydro-carbon is sup by the capillary 
attraction of the fabric. 

462. Macuinery or Apparatus ror Binpinc 
on Trusses, J. Howard and B. T. Bousfleld, Bed- 
ford.—27th January, 1883, 8d. 

This relates to improvements in binding mechanism 
of the class described in specification dated 22nd 
ee 1881, No. 4092, and specification dated 26t 

ust, 1883, No. 4098, and has vd its object the sim- 
increased such 


cien parts of 
adaptation thereof in a modi- 
fied form to the purpose of binding and wae es straw 


ary, 1883.—(A Dick 
and Kirschten, Germany. 

This in fixing axle boxes on axles by means 


urn a er. 

sleeve, which can be moved without turned on 
jection of the axle, and is secured a pm or 


orm: 
wheel L and partofaclutch, the other - 


carriages being constructed with corresponding wheels . 48 26th Jan” 
and provided with electro-motor engines. ‘the top ; 
rail serves as a lateral guide and current conductor, 
the current being collected by brushes or elastic con- ; 
a) 
ng screwed bos ‘working Oh & screw On shaft D. > 
The berries pass between a cylinder or drum with a ls aforkod lover Jointod tothe bracket A, and taking 
‘to &@ groove boss wi an serves 
to actuate the reversing distributing valve T by a 
shire.—25th January, 1888. 6d. rod 8. : ar 
The stones are laid on a bed, and an upright shaft is es, &e., @. H. i 
caused to revolve and has arms projecting over the Not proceeded i® 
Sorews, F. Wirth, 
1888.—(4 communication | stones, - 
jun, Germany.)—( Not pro- irth, Frankfort.—25th Janua 
ation from G. Speckhart and 
and turning the o to produce 
and other articles of different sizes without loss 0 - - 
from bars of different materials, i 
399, CoaTING ror WATERPROO! Cavalerie, Paris.)—(Not proceeded with.) 2d. 
L. A. Groth, London.—24th January, 1883.—(| This consists, First, in the utilisation as motive ig 
munication from N. Bellefroid, Belgium.) 4d power of the weight of two fiy-wheels turning upon a 
This consists in a solution of stearine pitch an oscillating frame at a speed of from one to three | 
in the utilisation of 
fixed point, at a 
second, as accumulator 
es required. Of motion and as mu. er of the motive power; i@ 
436. APPLIANCES TO BE EMPLOYED IN CONNECTION WITH i# 
1883.—(A communication srom J. B. Carter, New CuimNEYs OR CHIMNEY Pots FoR PREVENTING Down i 1 
Jersey, U.8.)—(Not proceeded with.) 2d. 
iron framing. A wrought iron girder supports the : 
trash guide, and it can be adjusted by means of a | 
This consists in treating metallurgical con- 
taining phosphoric acid by first dissolving them in _ 
25th January, 1883. 10d. 
his relates to the general construction of machines | 
making barrels or casks, and comprises an improved ' ti 
is made in two parts with a groove between, and the is 
wheel has a central flange to run in the groove, and a i@ 
is consists essentially of an endless apron 0 ot. 
caoutchouc travelling over end drums, and formed | 
= 
and from dust, whilst the elasticity of the carpet i 
under the foot is greatly increased, such lining being : 
composed of paper or fabric covered with glue, on to 
which a layer of cork waste or granulated cork ig This — 
structed Dy luserting and ox Dg Within metal tube 
a spirally-formed strip of metal. } 
425. Vatve Gear ror Encines, J. H. Johnson, Lon i 
don,—25th January, 1883.—(A communication from 
G. W. Storer, Philadelphia.) 8d. z 
408. Srzam anp Pistons, 4, MacLaine, Belfast. 
—25th January, 1883. 6d. = 
i This relates to elastic metallic packings with a 
double expansion movement. The piston is fitted | ia 
with two or more metal rings cut through in one or = on iF 
more places, and with a wave spring inserted between ‘ This relates to the use of a sprin mr. 
against which the bolt is brought i= 
iit } and which is hinged, so that when a certain pressure if 
— | 
|| 
|| 
(bee | bury.—27th January, 1883. 10d. i 
. He, The buffer head is formed on the outer end of the ia 
@ resinous su ce, the oO} ving m previously Pr is 
in the needle plate of sewing machines, To discon- reduced to a thick consistency by boiling or otherwise H “4s 
nect the attachment a lever fs caused to act upon a ee . 
pawl by which the attachment is actuated. The needle in an insoluble condi. if 
428. Furnace Bars, &., J. Chubb, Clifton.—26th 
January, 1888. 4d. 
and allow air to pass through. The fuel is fed to the | 
from a hopper at front, the bottom of which is Aci 
‘ormed by some of the rotating fire-bars. i) 
matter collects. Three slanting holes in the i 1 at 
chamber put it in communication with the inter. 
mediate space into which the bore of the pipe stem 9 (©): ( 
| | 
| 
enlarged middle portion to ensure a firm grip of the wee Woe q 
of ting serving 25 4 and DAVing lange 200 aD 
rotating 
indicate the Position of the rudder. Un shalt D 1s 4 
gearing with a worm on the crank ae : 
to engin 
nged side 
i 


464. Inpices ror Gas Waren Mrrezns, &., & | 478. APPARATUS ConNECTED WiTH Rorz Darvinc anp | with to” 
Grey, Chelsea —2ith Jamuary, 1888. 6d. Haviace, M. H. Smith, Haiifaz.—29th January, | tially as set forth. 7 sheet metal tube corrugated | two sides of a duplex engine, of tanks 23, 24, and 
As applied to a dry gas meter index, this consists of wilt emg lh Be pend nections w] thé steam, after ing one 
a metal frame with a spindle and connected at | This relates to apparatus wherein a rope is the ds 1 ors op side of the , is conducted to and used in the. 
one end to the shaft receiving from the meter, | medium by which er is transmitted or applied in led within second side of .the engine, and.then returned toand - 
and the other end carrying a ter moving over a tho echenee bo salae and faced upon their c used in the first side of the engine, su’ ly 
dial. The spindle carries a with six leaves gear- | that the portion of the rope encircling, for the time described. (8) The combination, with two compound 
with a wheel with thirty teeth carried by a second | being, part of the circumference of the engines arranged to form the two sides of a duplex 
carrying engine, of connections whereby the steam, 
two spaces, the used in one side of the engine, is conducted to 
plain. . A third spindle carries two used in the second side of the engine, and 
ove havin returned to and used in the first side of bapa ceed 
hollow to receive a part and outlet valves of the , substantially as 
periphery of the wheel described. 


the third spindle 
tooth and two , and beneath are two other 
wheels. is a fourth pair of wheels of 
another wheel with ten 
notches and hollows. 


465. Separation or Luxe rrom Crupt PHosPHaTss, 
&c., H. H. Lake, London.—27th January, 1883.—(4 
communication from Winkelhofer, Austria. )— 

This to the elimination or tion of lime 


from raw or crude con g the same or 
used in the 


carbonate of lime, and from solutions 
treatment of the said phosphates. 


unication from 
Compagnie de Chromolithie, Paris.)— 


or primary fient is composed of 
treated with nitro-sulphuric acid, 102 


parts ( 
weight); camphor dissolved in alcohol at 96 deg., 82 to 
36 These are worked together in a mixer heated 


to from 50 deg. to 60 deg. Centigrade, until brought to 
the ~ 


The varnish is composed of — 


the primary ingredient, 1 kilo.; pure acetic ether, 2 


kilos.; sulphuric ether at 65 deg., 250 grammes ; castor 


oil, 50 to 100 grammes; Venetian turpentine, 150 to 
250 alcohol at 96 deg., 74 litres ; 
acetate am: grammes; pure crystallisable 
acetic acid, 200 

on Reriecrinc Lamp SHapEs oR 

ia.)—( Not 

with.) 2d. 

This consists in coating the outside of glass shades 
with asolution of nitrate of silver, so as to convert the 
inside surface into mirrors to reflect the rays of light 
from the burner. 

468. W. Jeans, Christchurch, Hants.— 
29th January, 1888.—(Not with.) 2d. 

The axle of one wheel of pg ae i provided with 


. REFLECTORS, 
Gropes, H. H. 
from J. Ocrta 


with another tase team. Rings are fitted to smaller 

drums fixed to the outer sleeve, and each ring has a 

lug to receive a pin forming the fulcrum of a lever, one 

arm of which is connected to one of the treadles. A 

chitin or cord is attached to the other arm and passes 

round pulleys on an adjustuble frame. 

469. Dryisc Apparatus ror Meat, &., EF. A. 
Exydges, Berlin.—29th Jonuary, 1883.—(4 communi- 
cation from D. Grove, Berlin.) 6d. 

The object is to dry or aerify meat and other sub- 
stances in a rapid, rational manner, by employing 
heated air. 

470. Governors ror STEAM AND OTHER FLUID Pres- 
sure Enoines, C. J. Galloway and J. H. Beckwith, 
Manchester.—29th January, 1888. 6d. 

This relates to improvements on patent No 2439, 
A.D. 1871, in which the balls of the governor are in the 
form of rollers borne down by a heavy transverse bar. 
On top of a vertical rotating spindle is fixed a cross- 
head, to each end of which a pair of pendant links is 
— carrying a roller at the lower end. A sleeve 

its over the spindle and slides on a feather, such 
sleeve being formed with two heavy arms, each extend- 
ing over the rollers between the suspending links. 

The underside of each arm which bears on the roller 

below it is concavely curved downwards towards its 

extremity. The sleeve has collars at its lower end to 
receive the fork of the regulating lever between them. 

471. Revotvinc Frat Carpinc Escines, J. M. 
Manchester.—29th January, 1883. 6d 

This relates particularly to the elastic bends which 
carry the travelling chain of flats, and it consists in 
forming them truly concentric with the circumference 
of the carding pt by means of a cutter or grind- 
ing wheel fixed on the main cylinder and rotating 
with it, and being driven by suitable means, so as to 
act upon the bend which has been placed in position, 
until the whole of its periphery has been trued up. 
om. J. F. Lackersteen, Oy 

lanuary, > fot proceeded wi 

The object is to distil alcohol and other products at 
a lower temperature than usual, and it consists in 
passing the vapour from the still into a vacuum space, 
where it is condensed, while at the same time the 
vapour so condensed is being drawn off by means of a 

ed 


during the 

473. or Porcetain Fire-ciay Batus, 
J. Hall, Stourbridge.—29th January, 1883. 4d. 

consists in making porcelain fire-clay, baths 

with an outside enamel or glaze. 

474. Tose Exranpers with Rotter 
Boxes, G. January, 1883.—(Not 

with, 


This consists in providing every roller with a separate 

, which are so connected together as to form an 

expansible mechanism actuated by a conical mandril 
which is driven between the rollers. 


This relates to improvements in gas cooking sto’ 


ves 
whereby the gas supply is automatically diminished 


partially 
oven of the joints or other articles being cooked, and 
on a joint or other article being placed in the oven the 
on. 


su of gas is automatically turned 


passing round the neck of the beam. 
clip and screw adjustment. 


477. Brakes ror Wacons, Carts, OR OTHER VEHICLES 
R. Heaton, January, 1883.—{ Not 


482. Construction oF a Srconpary 
—29th January, 1888 
One electrode is a sponge of metallic lead reduced 


xciting liquid. 
488. Surrace H. Guy, West Cowes.—29th 


January, 1883. 
The object is to facilitate the cleaning of the tubes of 
and consists in so the 


ether from the casing, together with the two tube 
plates in which they are fix The drawing shows 
one way of eff. this, the 


(488. | EXHAUST INLET 
Cc 
B 
c 
EXBAUGT OUTLET 


fixed in the tube plates A and B, the latter being small 


in Cc, secured 

by bolts > inoend cover E, while the former is secured 

to a flange at the other end of the casing, and over it 

ts. 

556. Expansion Gear ror Steam Encines, 
ay T. Bnglish, near Dartford.—1st February, 18838. 


of the excentric a worm spindle D is mounted in bear- 
ings, and the worm gears with the wheel C. A pinion 
Yon spindle D gears with a wheel E attached to a 


conical wheel Z without teeth, the axis of which 
revolves in bearings in excentric B. On each side of 
the excentric is a conical wheel F F! free to slide on 
shaft A. but being prevented from revolving with it by 
arms GG!, gearing with studs formed at the sides of 
the wheels and fixed on rocking shafts, either of which 
can be partly turned by the action of a governor so as 
to press wheel F or Fi! it wheel E, and so shift 
= round shaft A, and thus regulate the 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gastte. 


Removine Tin From Tin-scraP By 
Tricity, James L. Delaplai: . Hendrick- 
son, and Francis J. Clamer, Phi phia, Pa.— 


1882. 
Claim.—The herein-described method of removing 
tin and other metal from scrap tin, plate, &., b 


( WE 


placing the scrap metal in an insulated fire chamber 
electricity, the m being directl circuit, 
substantially as shown and descri! 
282,967. Expansion Jomr, Thomas W. Duffy 
Boston, Mass.— Filed 
Claim.—(1) A transversely: ted sheet metal 
— in combination with flan; metallic 


ted internally, and 


the 
grooves in the flanges 
BATTERY OR 
ACCUMULATOR OF A. L. olf, Brussels. 


vanically, the other formed of “a layer of 
pave mata.” A solution of caustic soda is used for 


with ports J, the interior piston 
F, the exterior water piston L, provided wi! 
K, the interior water piston M, and the 
H, substantially as shown and described. 
283,068. Meratiic Packinc For Pistons, James 
Brandon, New York, N.Y.—Filed December 20th, 1882. 
with 
or e piston in a pum 
estab! the 


consequent friction, substantially in the 
herein set forth 2) The 


éi, cut on the outer face of 
E, substantially in the manner and for 
set forth. 


283,261. Dinect-actinc Compounp Encise, Brasmus 
Darwin Leavitt, Jun., Cambridge, Mass.—Filed 


with 
arranged to form the two sides of a 


288,348. Macume, Bdwin 
Houston, Philadelphia, Pa.— Filed December 30th, 


ends are attached to the outer ends of the cores K K}. 
(8) A machine and et frame composed of the 
curved ribs, connected at their ends to the ends of the 
cores upon which the field- 
magnet coils are wound, and provided with the feet 
F. or ovoidal field dynamo-muchine 
frame, internally projecting magnet cores 


extending toward one another, in combination with 
separately-attachable pole pieces for said inwardly- | 
jecting cores, as and for the purpose described. - 
5) ihe combination, with the magnet cores K K}, of — 
curved ribs R, ded with flanges W, substantially © 
as described. (6) The combination, with the ot 
core K, recessed at a a, of the curved rib R and head 
or flange W, resting in said recess. (7) The combina- 
tion, with the cores K or K' for the field- et of a 
dynamo machine ha a ve on its end, of the 


plates ges. 

radially-extending serrated pa forming the 
base of the armature carrier, 

radial openings in the teeth. 
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Borines have been commenced in the Ribble 

Messrs. Timmins, of Runcorn, for the Preston 
cstetien with the view of guiding the engi- 
neers as to the foundations for the new dock 
works. The new plans of the engineers fix the 
site of the dock nearer to the town of Preston 
than by the plan of Sir John Coode; but the 


are to proceeded with, it is expected, before 
the end of the present year. 


i 
if when the long tuoth is in action The other wheel on | To the centre of the runner @ cylindrical casting F gas D ; |: 
forming an eye is adapted, and has on its periphery _ . — 
e que” or “ driver” moun’ on 
the end of the mill dle. Through the ribs forth. (3) The rigid pipes A B, formed with radial ¥ . 
bolts are inserted and bear on the extremitice of the | fanges, in combination with the expansible means of 
ms. the bolts being fitted with nuts so > adjust | connection, consisting in the corrugated tube C and j 2ecHng » ou y comm 
ees — mes packing rings F, held within | 8#id cores and free from internal projections, said 
and f the collars substantially as ribs being curved from their point of connection, so as 
the orth, to. cides of ith the field- 
magnets, as and for the purpose desecri 2 , 
James B. Blessing, Albany, | combination, with the cores K K}, Giomeseloaliy 
. opposite one another, of a series of curved ribs whose 
occasioned by the operation of steam — the move- 
466. Maworacrure or Varwisues, 4. M. Clark, Lon- the rh —(1) The. stopped st 
of an exterior steam piston, open at 
its opposite ends and containing an in’ r piston, 
and an exterior water piston, also open at the ends 
and containing = interior piston, 
: interior steam and water pistons are operated before ; 
condenser that the whole of the tubes may be removed the movement of the exterior steam and water 
| 283064 | 
D 
Ly ) 
BUA SG 
Ni 4 WW 
2 
sleeve encircling the first axle and extending from the Te ui K % fp 
bearing of the second to the pinion where it termi- Cy AS Si GE 
nates in an internal toothed wheel concentric with the | 
pinion, with which it gears through an intermediate LL A SZ 
pinion on a stud projecting from a brake drum, which BE \% 
encloses the gearing, and is fixed to another sleeve BS || W) > 
encircling the first, and extending from the drum to 
A is the engine shaft on which the excentric B which | ay ne TP 
works the cut off or expansion slide is free to revolve, 
but is prevented moving along the shaft by the collar | 
X and worm wheel C keyed on the shaft. In the bod 7 | 
pistons, to gradually start and stop the movement of 
the water. substantially as described. (2) The com- 
< DF BAF bination of the exterior piston C, open at both ends, 
vA A) S the interior piston E, piston-rods D and F, the exterior 
Fic.2. y i yy 1:) water piston L, open at both ends, and the interior 
THA CRON water piston M, substantially as described. (3) The 
A i combination with the exterior piston C, provided 
removable pole piece N and 8, g tongue whic 
enters said (8) The combination, with the 
S gi! core K or K! for the of a dynamo 
S machine having a groove in its end shaped as 
described, of a pole piece having a T-shaped tongue 
S))} 1) and set screws mm. (9) The combination, with the 
Yj She armature shaft, of the notched projections and the 
7 8 circumferentially-wound wire. (10) An armature or 
bg ring or rings vo the outer face OF Une Pisvon, 
tween the rings and piston, to relieve the former | 7’ y-extending projections wound circum- 
= from the pressure of the fluid in the cylinder, and ferentially, as described, and provided with the end 
fA = \ 
Nac Z; | 
| XS 
Ope? | A 
S 
— manner as 
, with the 
expansible piston packing ring E, es C C, expand- 
ing rings H H, and a ~ K, of recesses 
Ciaim. 
476. Gas Cooxino Stoves, J. Russell, Reading.—201h 
January, 1883.—( Not proceeded with.) 2d. hee 246 
a 
476. Looms, T. Lonsdale, Blackburn.—29th January, | | 
jis tes toa combination of compound weighti = f 
levers and apparatus for controlling tho letting the G4) q 
warp from the warp beam. A regulator is suspended I 
from the back bearer, one part resting on and against i. I 
: the warp, its lower end being connected by a rope | <— teE 
passing through guides to a sliding weight mounted | os J 
upon an inclined lever having its fulcrum in a slotted = = od i] 
bracket pendant from back bottom rail. A second = —.* =| LJ 
sever frame extends to and = = — PaRaGRAPHS— 
connec’ first lever by a pin near its loose — oo 
end which passes through a slot in the first lever, the 
pin being adjustable to regulate ite distance from the ~~ 
ulcrum of the compound levers. The weighting rope, ! 
| 
secured to an fron rim ; the latter is by lugs, pins, and engine, of connections whereby the steam, after bein; ‘ 
links attached to an arm or projecting part in one side of the pon conducted onl 
of a hand lever, the fulcrum of the latter being a pin used in the second side of the engine, and then 
: § roe - = bide strap or supporting piece under the returned to and used in the first side of the engine, 
y oe. substantially as described.* (2) The combination, 


5: 
By Otrvan J. Lovox, « 


Let E be the total electro-motive force of the battery, say 

2 volts per cell whatever current it is giving ; and e 

the | force of the ¢ynamo pro- 


_ gay 004 ohms per cell ; and p the resistance of the 
dynamo, armature and ‘magnet ther. 

Let P be the gross pore given by the in Watts ; 
reckoned electri 

Let C be the current, ; 


And f the total efficiency, = £ 


The armature resistance may be taken as equal to the 
field magnet resistance, each being } p. mere 
The actual horse-power obtained on a brake will be a 
trifle less than p, say 10 per cent. less, © 
. | The electro-motive force "ean the terminals of the 
dynamo will be less than E, by the amount ‘R C which'is 
uired to drive the current ugh the jeter oad i it 
be greater than e, by the amount p O which is requited 
to drive the current through the wire on the dynamo ; | gi 
_ ‘The gross power is P = EO; 


The efficiency is f = r 


These are the simple formule which 
everything follows which is hereafter written 
For instance, these expressions— 
Back electro-motive force = = E - 
Useful power 
or useful power = total power minus the wee J 


. Efficiency 


Problem 1.—Given a certain number of cells Had R 
gree and required a certain power (p given) with » 
ed (f given), What must be drawn 
from the battery? And what must be the resistance of 
the wire on the motor which is to do the work ? 
Answer to first question— 


The necessary current is C = #: anything less than ha 
this will not give the power, and anything more than this 
will not give the efficiency. : 


Answer to second question— 


The resistance of the dynamo is p =“¢-1) = 
or nz a7 
ter than this will do. 

Now is value of p comes out 0, or negative, it means 
that no series dynamo can be got to satisfy the ° 
conditions at any price. If p comes out very small, the 
motor would ae run at a great in order to 
= ve the necessary back electro-motive force, viz, e=/E. 

ether the motor can i this electro-motive force a 
and at what speed it must be run to do it, de vad 
carcass of the machine, and must be determinga by experi 
ment, te, by the characteristic curve. 

Thus : Let the carcass of the machine be already wound 
with any wire of resistance p', and then ‘use it asa 
rator, turnin it at an observed n', and measuring 
the current C" and the electro-motive force Between the. 
terminals, which call «'. The electro-motive force in the 
armature is greater than ¢' by the amount p' C', which is 

to force the current through the wire of a 
machine ; 80 the real electro-motive force is ¢' =e! + 
Drive it till the current C' is equal to the C req 


is, then measure and calculate e'. 


machine were wound with a wire of resistance p and were 
driven ata the electro-motive force in the armature 


would be = 5 and this is wanted to equal. / E. 


e 
This is not so complicated as it appears, Put it shorter. 
It is required to find out at what speed a dynamo must 
run, if wound with a resistance p and excited with a battery 
of electro-motive force E and resistance R, in order to give 
the power p with the efficiency 7. ‘| We have found that 


the current must be resistance of the 


wire must be (f— fy Bt ~ Bap. This being settled, 


take the dynamo ce as it is with any wire of resist- 
ance p', use it as a generator, —— it until it gives the 
above current C; then measure the speed n' and the 
electro-motive force between.the terminals ¢'. These ate 
the data required. For to satisfy the above conditions, the 
back electro-motive force must be fE, and the electro- 
motive force is approximately simply proportional to the 

and to the resistance of the wire on the machine (the 
current round the et being the same) ; therefure the 
necessary electro-motive force will be given "and the above | § 


conditions satisfied by letting the ine run at a speed 
14 
€ + (f- 
n' p p' ft 


If this speed is greater than reasonable, a larger carcass 
must be taken. 
Problem 2,—Given s battery and wound dynamo and 


dynamg motor | 


The eficiency is f= 44/1 
So the bigger inthe better 


N.B.—Unlesg E has a certain value it is im 
sible to satiett the given_conditi conditions, The est 
allowable value for E is 4/ p (R + ). — must be a little 
greater than this, and the more the 

Problem 3.—Given a battery nr a atl dynamo, 
required the conditions that. the maximum power possible 
thay be obtained. Also what is this maximum power? and 
what is the efficiency when it is got? 

*'Answer :—The maximum power will be obtained by 
running at such low speed that the current strength is C = 


E 
that is, just half what it would be if the 
2(R+e 


Machine were stationary. 


The efficiency will 5 on dor 50 per cent., and the 
maximum power will be 
Problem 4.—Given a le dynamo and required a 


certain power at a specified —— how many cells—of | Given 


ven construction—must be used 
motive force ¢and the resist- } so that 
R=Nr 


Answer :—The of cells needful is— 


It may be ‘ended to illustrate the applicability of these 


| solutions, which very easily follow from the simple equa- 


tions at the beginning of this article, by taking a few 
numerical examples; and I am indebted to the E a 
Power Storage Company for some numbers relatin 
their experimental tramcar at Shepherd’s Bush. 
instance, the number of boxes and the resistance of 
the motor used by them in some of their Series of runs, 
Numerical example of problem 2— 
Actual.tram car case, where 50 ( let E= 100 
1-H.P. hour cells in good order are B= 3 


used to exert 5-H.P. on the car by p= 8 
means of a Siemens D, machine. = 3730 = 5-H.P. 
than | The necessary current is 10 — 


= 100 — ¥2540 = 100 50:4 = 4'96 amperes. 


+ V 25 — "1865; 


1865 
The efficiency is} + V3 — 0000 = 
=} + V0635; = 5+°2529=°752; = 75 per cent. 
The back electro-motive force is 100 - $50 = 75 volta; 
the electro-motive force between the terminals is 90 volts ; 
the power by the cells is 4960 watts = 6$-horse 
power. 

allowable value of E is 2/1865 = 86°37 
volts; and if this were used, it would necessitate the | *F° 
use of a current of 100 ampéres, and would only give 
50 per cent. efficiency. Consequently, a slight diminution 
in the electro-motive force of the cells would necessitate 
the use of a much stronger current, and a corresponding 
loss of efficiency. 

Numerical example of problem 3— = 100 


Tram car case, Given 3 
= 2 
the maximum power* will be obtained when C = 100 


alli ; and thig maximum power is 5000 watts, or’ 


64-horse ‘power ; but the cells are then expending power at 

the rate of 10,000 watts, or 134-horse power. | 
Numerical examples of problem 1— grec 
First, let. 50 boxes be used in good condition, \ >=" 

let the power required by 5-horse power, and let coe a 

the efficiency | aimed at be 50 per cent., w<., let v= 5 


3730 


10,000 
and p= 14,920 ~ = 67 —'2='47 ohms, 

Let the efficiency arrived at be 75 per cent., 
then C= 49°7 ampéres, 
and p= 5—‘2= 3. 

Next let the efficiency be 80 per cent, — 

ampéres, 

and p= ‘43 -‘2='23 ohms, 

For this to be possible the speed must be increased above 
that necessary in the case next above, in the ratio of 2°. 


E=200 
Second, let 100 boxes be used, and let the effi- ) R=°4 
ciency aimed at be 50 per cent., ye 
then C=37°3 ampéres, 


= 2°68 —°4=2°28 ohms; very unnecessarily high, for 
by ove ohms shoud be wfiient t at same 


To por cont be aimed at— 


p=2-‘4=:1'6; still needlessly high. 


* N.B.—This does not mean the maximum statical pull at start- 
ing. The statical pull increases rapidly with the current, and is 
test when the current is greatest, viz., before the Sune 

to move, Supposing no extra resistance to be 
thrown into the circuit, the current would then be 200 on 

and would exert a tremendous starting force. But the wires 

heat, the brushes get burnt, and the cells would ‘eee 
if a current as this were long demanded. In practice, there 
fore, such violent currents are 


= 20°7 ampéres, 


= 966 -4='566; nearl, racticable, “not quite 
at a higher speed. 12 


of problems 2 and with 


3 200 
Let do if the 3 machine does for 
50 boxes ; then to give p = 3730, 


the necessary current is 200~ 3730 


the efficiency is f= $+ 3730 


= jy ‘6270 
= "896 
== 89 cent. 
‘The maximum power obtainable is ———- = 10,000 watts, © 
= 19}-H. P. 


current then being 100 and efficency 


: f= %, or 80 per cent. 
Find number of cells necessary if 
004 and electro-motive force 2 volts— 


we 4x x 16 


373 x 004 
= 11°65 (1 + 138) 
= 1165 x 4°72 = 54 cella, 


If each has fallen off somewhat so as to have dikes. . 


motive force 1°8 volts, the number necessary will be— 


14-4 +1 + 143} 
= 144 x 49 = 705 cells. 


If each had the ora force of 2} volte, the num- 


ber necessary would 
75 {1+ 20} 
x 5°58 = 42 cells, 


ARC LAMPS AT THE VIENNA EXHIBITION. 
No. I, 

Tue name “ incandescent” is not. a particularly fortu- 
nate one by which to distinguish the class of lamps which 
we have described in our last articles on this Exhibition 
from the other class termed “arc” lamps. The name 
“are” is exactly descriptive of the specialty of this.s 
of lamp, which is that there is a break in the solid 
ductor of the current where an arc is formed and whee 
the resistance rises so high as to cause the necessary locali- 
sation of the absorption of electric energy and of its 
transformation into heat and _ But the electric arc 
itself furnishes only a very small proportion of the light 
given by an arc edges It is the high local resistance of the 

arc that is of e large amount of heat generated in 
consequence of this resistance is spent in raising the tem- 
perature of the carbon points to incandescence, Ii is from 
the incandescent surfaces of the carbon points that the 
great bulk of the light is radiated, a certain portion also 
coming from the incandescent particles of carbon which 
7 in a stream across the arc from the positive to the nega- 
tive pole, Thus, arc lamps are, re, thes incan- 
descent lamps the: th those 
have received that ty oper distincti 
between the two is that t the so-call igtundeseaah” 
lamps have no break in the continuity of the’solid con- 
ductor and have, therefore, no are. 

This essential distinction between them . brought 
forcibly to mind in considering the Soleil lamp: 
The Art Gallery at the Vienna Exhibition is lighted 
these lamps in the latest form they have assumed.’ The 
aren consists of two small halls, in which pictures by 

ving Viennese artists are exhibited along with a few pieces 
of sculpture, With the character of the pictures we 5h 
nothing todo. Sufficient to say that they are nearly 
well seen by the electric light as they could ay daylight, 
and would ihe 80 quite as well if the supply of electric hens 
were about one and a-half times neh it 


The Sun lamp has recently shane 
design ; the modification being in the direction of simplicity’ 


and of securing greater steadiness and efficiency of Fight. 
roducing power. This is an arc and also an incandescent 


mp, as all the others are; but it is distinguished from all - 


others in the fact that the solid, which is raised to incan- 
deecence and radiates light, forms no part of the cqnduct- 
ing circuit. . This is so at an —— to the inten- 
tions and belief of the ers; but, as we find. below. 


there is considerable room for doubt as to the accuracy of - ‘ 


this belief, The current, as in ordinary arc lamps, passes 
between 
These the are 
marble. The carbon points are, as usual, raised'to a hi 
temperature; but, as they are completely surrounded 


the marble, ‘this intercepts all light coming from them. - 


The carbons and the are impart heat to the marble block 
until it is raised to an intense yellowish Pago + nd of 
incandescence, and it is the marble, which is considered 

almost perfect non-conductor of the current, that 

nearly the whole light of the lamp. 

In the old Soleil lamp the carbons were both near] 
vertical, lying in almost 1 holes drilled in the-marb 
and descending to the bottoms of these by their own weight 
as they were consumed. The length of the arc between 
their ends was thus somewhat indefinite to the extent of 
about half the breadth of the carbon point; Theyare now 

placed in line with each other, with the points fairly fac 
rn other and. projecting into holes of fin: diameter 
in opposite ends of the lock of marble. This 
arrangement is shown in 


each has resistance - 


les formed by ends of of bard carbon. 
are surrounded by a block of 


1, of the sceompanying 


Let 80 Ber cent. be aimed at— : 
C=23'3 ampéres, 1 
p=172—"4=1°32; perfectly practicable. ‘ 
Let 90 per cent. be aimed at— & 
Example of problem 4— a 
p= 
} 
\ 
| 
P| 
} ~ 
- 
i 
thenC= ——-=746 ampéres, 
| 
| 
J 
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four engravings. The ends of these holes are rounded to a 
: form, each carbon is pressed home by a 
spiral spring precisely similar to that — 


- 
es. Co-axially with these larger holes, 


carbons burning away in the hollowed form indicated 
by the lines in Fig. 1. This excess of length re- 
mains very nearly constant after the carbons have been 
lit for a few minutes. The length of the arc is thus found 
to be 5 mm. longer than that of the small hole. 

The block of marble for a 1000-candle lamp is 2in. long, 
l}in. wide, and l}in. deep. In the one face of this is 
scooped or drilled out a trumpet-shaped recess, forming a 
sort of crater, from which the light streams forth. e 


bottom of this crater and the small hole forming the arc 


~ side of marble is placed downwards. Sometimes this 
position has been reversed, the light issuing upwards, and 


Fig. 2 


being thrown down again by the ceiling or by special 
reflectors. The marble is encased in a stout iron frame- 
work, made of several pieces, As shown in Fig. 2, 
the central piece of iron is in the shape of a rectan; 
box, with the top and one side removed, and with fin. 
holes bored through the ends. The marble is slipped in 
from the side, and a stout iron cover plate then screwed 
on this side. Over the crater-face of the marble rests 
..& thin plate-iron cover, in two pieces, with a round 
hole cut out over the crater mouth, half the hole being 
in each half-plate. The whole is hinged at one side 
of the centre for convenience in opening up the lamp for 
replacing the marbles. On each side of this central block 
of the frame isa strip of iron, }in. thick, and insulated 
by asbestos packing from the central and from the end 
portions, The end portions are strong iron tubes, with 
widened butt ends, Through these tubes the carbons are 


pushed up. 

One of the carbon sticks is solid ; the other is hollow, 
the core being rather less than jin. in diameter. Through 
this core is inserted a small carbon rod of the same 
size. This can be pushed forward or drawn back at plea- 
sure, either by means of a cord or by a small electro- 

et sucking in an iron core attached to the small 
carbon. To start the current through the lamp, and thus 
light it, the small carbon is pushed through the passage in 
the marble until it touches the solid carbon stick at the 
opposite end. Then carbon contact being thus made, the 
current is established through the carbons, and, as soon 
as the small carbon is drawn back, the arc is kindled. 
To provide for the cutting out of any single lamp from 
a series, without interfering with the supply of current 
tothe others, the automatic short-circuiting safety-switch 
shown in Figs. 3 and 4 is used. This is of use in case 
the lamp be extinguished by accident, and also permits 
the carbons on marbles of one lamp being renewed with- 
ont extinguishing the others. In the lamp circuit is 
placed a small electro-magnet coil. When the current is 
established by this path, this coil sucks up an iron core, 
which carries a copper fork at its lower end. The two 
fork ends rest in two me cups until they are thus 


disadvantage of this mercury switch is that it can only 
be used in the vertical position shown in the drawing. 
The lamp may be fed by either a continuous or an alter- 
nating current. The alternating current is sar ys. 
so far as the quality of the rates of consumption of the 
two carbons is concerned, but. this appears to us to be of 
small im When the continuous current is used, 
the hollow carbon is used connected with the negative 
pole ; so that the positive carbon, which is the more 
rapidly consumed, has the larger section. The rate of 
consumption of the carbon sticks is about jin. each per 
hour, with a current averaging ranging from 7 to 9 
amperes, and averaging 8. h stick is 4in. long by $in. 
diameter, and lasts from twenty-four to thirty hours. The 
short “ends” are not wasted. The new stick is simply 
placed behind the remnant of the old one, and pushes it 
forward until it is entirely consumed. This saving of 
short ends is an item of economy by no means to be 
despised. It is curious to notice that a similar -ingenious 
device has been in use among the Japanese for many 


generations. Their common candles are e with a 


d | conical recess in the base, and when one is nearly burnt 


down it is simply stuck u the top of a new one, which 
fits this conical hole, and is thus completely “used up.” 
The marble of the Sun lamp lasts from fifteen to 


Fig 3 


hours, according to the current used. For the 1000-candle 
lamp it lasts about thirty hours, The cost to the company 
of each marble is 3d., and the cost in carbon consumption 
is about the same as that of the marble. It is said that 
almost any kind of common white marble will answer. 
The carbonic acid is rapidly burnt out after the lamp is 
kindled, and the stone saa bree harder and more resistant 
after this expulsion of the acid is complete. The small 


Fig. 4 


hole forming the passage for the arc becomes burnt out to 
a slightly larger size than its original }in. diameter. The 
lamp is made in various sizes, arcs varying from }in. to 
4in. in length, corresponding to candle-powers from 500 to 


drawn up, and until then make contact for the short | 50,000 


circuit. en the lamp is extinguished, the fork drops, 
and makes this short circuit contact once more, Que 


The following figures are given us by the London engi- 
neer to the company. They have been very slightly 


altered by us, as the electrical horse-power as given us did _ 
not ly agree with the other figures given :— : 


| g i | By 
500 * 10 80 640 | | 1°23 
1,200 1 16 55 182 1,060 | | 0-88 
2000 | 1 10 12 | 120 | 1,440| 1°93 | o-72 
| 4 207 | 30 | 620 | 18,600| 25 | 


The figures in the lowest line are professedly only 
approximate, the data _—_ to us being the candle- 
ata the current, and the horse-power, from which we 

ave calculated the other fi It is to be noticed, 
firstly, that the carbon sticks have about double the 
diameter, and therfore four times the sectional area, that 
is common in arc lamps. Such carbons would be v 
rapidly burned away if the points were openly ex R 
The slow consumption of the Bg is, of course, due to 
their being completely and closely surrounded by the 
marble, except over one small spot. The marble also acts 
as a reservoir of heat, preventing proportionate fluctuations 
of light, following variations of resistance and of current. 
Comparing the two first lines of the above table, it may be 
seen that the resistance is, for the same current, exactly 
a> nage to the length of the arc, because the are- 
engths are not those stated in the second column, but 
these plus rather less than jin. The second and third lines 
represent the same lamp worked with different ‘currents. 
Comparing the number stated, wefind the paradoxical result 
that a larger current is obtained. in the same lamp with a 
smaller'electro-motive force. It must be understood that 
we give the numbers on the authority of the makers of 
the lamp, and that we have not ‘received from them any 
explanation sufficient in our opinion to account for the 
an nature of this phenomenon. We are assured, 

owever, that ‘the-law-of variation of the lamp resistance 
stated below has been deduced from the results of over 
200 experiments. It is well known that the resistance 
diminishes with increase of current, but that it should 
decrease at so rapid a rate that a smaller electro-motive 
force should generate a larger current is hard to under- 
stand, becausealthough not atall physically impossible under 
proper conditions, still it would indicate a condition of un- 
stable equilibrium, in which we should imagine it impossible 
by any means to keep the lamp burning steadily. Call the 
resistance R, the current C, and the length, in mm., of the 
small hole through the marble /.. The length of the arc in 
mm, is then /+5, and the law referred to is—. tty! 


(+5) _ 7414-41 
ct 
This equation does not exactly with the figures given 


in the second and third lines of the table, the three-balves 
power of the ratio.1 being 1°84 and not 1°65; also 
25'4 — 11-4, and not 10, But the approximna- 

tion is sufficiently near to support the general accu of 
the law given, because the currents serunphiy wet 
measured—or at least stated—to the small fraction of an 
ampére, The explanation of this rapid decrease of 
resistance, suggested to us by the company’s engineer, 
is that “the facility with which the two carbons 
disintegrate increases v much with the current 
intensity, which reduces the resistance.” No doubt the 
tearing away of the particles of carbon which are carried, 
from positive to negative carbon—z.e,, the overcoming of 
their molecular adhesion to the mass of the carbon point— 
forms a very considerable portion of the “work done” in 
the arc, and certainly the amount of this work may 
rapidly decrease with the rise of temperature of the points. 
But we doubt whether this is sufficient to account for the 
above extraordinary diminution of resistance. We would 
suggest that a more probable explanation of a large de- 
crease of resistance following an increase of current, and 
therefore a rise of temperature, is that at the high tempera- 
ture of the marble its insulating power is greatly di- 
minished, and that in reality a considerable proportion of 
the current actually passes through the marble. The 
rapidly increasing conductivity of so-called “ insulators” 
at high temperatures is a well-known fact. If this 
suggestion be a correct one—and its correctness seems sup- 
pan by the results of independent experiments made 

+ year upon the Soleil lamp—this lamp would furnish 
an example of a combined arc and incandescent lamp, in 
the sense that the light-producing current is divided in 
two branches, one forming an arc, and the other flow- 
ing —_ a continuous solid conductor ; the conductor, 
however, being of so-called insulating materia], and there- 
fore offering exceptionally high resistance. 

On the supposition that the above equation for the 
resistance in terms of the current is correct, we find the 
acting, expressions for the elements of this class of 
lamps. In these E represents the electro-motive force— 

R =(117 + 14400"! = (11741440) Es, 

C=(117 +1442 

E = (117 + 1442) 
Volt-ampéres= E C =(117 + 14:42) C= (11741440) 

An advantage claimed for this lamp is the yellowness of 
its rays, which certainly penetrate fog better than the pure 
white rays do. For ship and lighthouse purposes this 
may be a solid advantage ; but for indoor illumination it 
is within the range of everyone’s experience that yellow 
light is the most hurtful to the eyesight. Forty of these 
lamps may now be seen burning at the South Kensington 
Museum. 

Fig. 3 of our illustrations shows the lantern in which 
the lamp is fixed, 


| them, is drilled a straight hole jin. in diameter. 
This forms the passage for the electric arc through the 
marble. The i of the arc is slightly in excess of the 
; of the small hole in - of the ends of the 
i passage are connected by a longitudinal slot, which in the 
| above size of ee: du about gin. long ; the upper edge of 
the crater being about lin. in diameter, and the length of 
the small arc ry * lin. These lamps are generally fixe 
to the ceiling of the room to be lighted, and the crater- 
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above subject by . Hamilton W. 
Pendred, C.E., was read. 


on the one par g more pract owledge of what can 
and what paw be done in a girder and the contractor 


parties than is the case at present. Illustrations of this may 
often be found in the designs prepared in the office of the engineer, 
whose first object is to secure durable work—a lasting structure. 
After that le seeks economy of cost and inexpensive work. The 
contractor reverses this order, 
and after that durability of work; and so far as the author’s experi- 
ence extends, he ventures to think that designers have more to learn 
are drawn an wi e y oul 
as m as they wo e - 
ficient girder-yard experience; and the author can instance a case 
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every 
and tie and shoe and bolt of that roof, ieisa 
also, that the suggestions of contractors to engineers in 
to work in hand, are so frequently and so indi rejected 
without any consideration of their value. Nothing conduces more 
to the speedy and le execution of a contract than 
drawings, wherein all the details are sepatately shown to a 
scale ; they save much letter writing, &. pov many disputes, 
and obviate trouble to all concerned. Another point is the advisa- 
bility of —~ the complete at once, leaving nothing to be 
subsequently added. is cannot always be done, but, whenever 
possible, it ought to be done. Contractors have a strong and 
n progress, n own causing, and pen: e ion 
the design of some detail; and a piece of work thus put off is 
liable to be done in a nae a and done badly. With to 
details, some points about their design are ill calculated to facili- 
tate ease of manufacture or sound workmanship. This is particu- 
larly noticeable about the disposition of angle irons, These are 
often bent without the smallest necessity for it, and such angle 
irons are always weakened and suffer in their fibres, even when 
shaped by pressure and at one heat; far more so if bent by hand 
and subjected to repeated heating and hammering till much of the 
nature is taken out of the iron, In fact, the author is strongly 
of opinion that the less hea‘ or working iron receives from 
the time it leaves the rolls till it is rivetted up the better, whether 
ty oe its own soundness or from an economic t of view. 
Fig. 1 illustrates an example of three different methods of fitt' 
a gusset in a girder. A shows the angle iron needlessly bent; 
shows it straight in two modes of fitting, one with packing at 
back. Straight work is much the easiest to fit and rivet soundly, 
whether as true holes or closing up the rivets. If sing 
cranks or bends in angle irons are bad, double ones, or those 
which become necessary where one angle iron has to overlap two 
others at right angles to each other, as shown in 2, are 
worse. ' Another t constantly done by designers is introducing 
joint covers where the = are in compression, The author 
never see reason for their employment where are not 
required to resist either tensile or lateral strain, when plates 

oint covers. the parts of an iron structure, there 
is none more troublesome to fit rly, or pol gpa ot 80 
fitted, than angle iron joint ey would almost demand 

Fig. 3, w A shows the manner in which covers are usually 
put on, while B illustrates how they should be fitted. The cause 

bad fitting here is due to neglect on the part of the designer, 
who overlooks the fact that the inside corner of the main angle 
iron is rounded, while the outside corner of the angle joint cover is 
sharply square, and the specification should state that the outside 
corner of the joint cover is to be rounded either by planing or 
swaging to fit corner of main angle iron; or, which is much better, 
a special section should be ro for the purpose, Such sections 


The rivet holes in the main id be pierced nearer 
the edge than those not covered, in order to suit the narrower angle 
Selah sores, and thus allow these particular rivets 


Dring ane often reed speditentions with | 


first cheapness of production, | wich: 
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age e irons are to be 
after leaving the rolls, and while so 
practical 


and 


The th of course, to ent rust, but this will not come 
nd fitting, because, for one thing, the 
m 


ippery and dangerous to handle ; it picks up dust, and by 
the which 


rivetting almost impossil 
ivery of iron.—Another, at least useless clause is that stipu- 
lating that the iron shall be delivered in lots of not less than 80 


many tons. The author has always seen it in » tions; but | th 


he has never seen it acted upon, and indeed it is of 


iron gee it, may, as a rule, feel 


ANGLE 
IRON 


QUSGET PLATE 


CORNER 
HAMMERED 
| 


| 


girder-maker has his own 
le for the engineer to refrain 
of manufacture or method of 


Jon SWAIN SIDE VIEW 


the solid is not necessary; he 
done as follows:—After all the plates, &c., were 
edges, one plate had all the hole centres v: 
rately marked out on it. These were then 
was then made, the body of which was turned 
exactly, The was used as a template, and, 
mnerae over all the others, the holes were 
finished 
made for the work, having a stud or 
this stud into the mask made by. the 
stu e mar e e centre punch ; he then put the 
and lon 


jection on its centre, 


a wall. Von of this kind need careful sx 

vision, as sometimes a drill will break or sustain injury, its 

chain of holes consequently becomes defective to t 

of the attendant to replace the ng fear bya one. 
Securing cross to main gi ere are various methods of 

securing cross to main girders, A very usual plan 

girder ends upon the angle irons of the lower ay hed the main 

girders, as shown in Fig. 4, rivetting them both to the oat esi. 

tion and to the side web of the main girder, which is here 

i i consider this gusset 


main ditto. Theauthor dissents from this view. In 
only function the gusset fulfils is that of stiffening the side webs of 
the main girders; and at best this mode of securing cross ers 
is not, in the author’s opinion, a very desirable one. Indeed, in 
one respect it is decidedly faulty—viz., that the whole load of, 
and borne by, the cross girders is sustained by one side of the main 
girders, thus tending to turn over the latter out of plumb. The 
author in his own practice has caused the bearing plates on abut- 
ments to be bedded with a slight inclination from the roadway or 
centre, so that, when the girder is in its place and loa 
the bearing plate will be able to settle on its most loaded side 
more than on its od and the 
ler ma; plumb, ers thus are 
designed in one particular, as shown in Fig. 4. The 
fault of this arrangement consists in carrying the 2 flange ~ 
80 


e ends in one piece, with a more or less d—see A, 


The | of the 


is troublesome and difficult to bend such 
smately thet a series of girders will be all as identical in 


as is req when they have to be rivetted between main girders. 


ENDSECTIONOF MAIN GIRDER 


thus is unadvisable also, because it is difficult 
to rivet the bent corner tightly to its own angle-irons. Besides, 
this plan is by no means necessary. Fig. 5 shows asimpler and more 
convenient arrangement. In it the eid plate is separate ; bending, 
and the other faults mentioned above, are obviated, All the support 
the top flange could give to the cross girder as fastened to the main 
one, if only bent round, is equally attained bp making the to 
overlap the end plate ; and besides this a fit to the w 

nderhung . — Underhung ers are common, 
especially in —— work, and make excellent and safe work, but 
need most especial attention on the part of the engineer <—. 


ch dropped | tensile 


tending the erection of the — pra rivets here mi; 
to disastrous results, and the heads of the bolts should be most 
One method of doing this is to make a head and 


through it, The end of the bolt, being raised 


SIDE VIEW 


to a moderate white heat—less than 
into this hole, en’ it at the small end, and it is then to be 
set in the hole till it fillsit tightly. Some people then heat and 


VIEW 


the whole, but the author is ompeees to 
welds of almost any kind. Another method is to simply screw on 
the head and rivet the bolt end over. The rod ough 


because it is required to hold 
nut is being screwed on. As 
of @ nut and screw are pretty well » the 
strength of the head, if thus fitted, is the same as that of the nut; 
and neither of these things can be said of any method of securing 
mering, to the 


from turning when 


fibre of the bolt, The author has seen cross girders to open- 

ed main a sort of compound method, shown in 
Fig. 6.. This an excellent and secure job, and is, like mere 
girders to main girders over, author fails to pereesive 


contempt on account of the unpractical nature of some of their ) bs 
occu) brid WC. perrect absurd demand. 
in 
work could be brought yet more near each other, the one in practi- | dry. The oil, too, is, with much reason, hated by workmen, as it 
cal and the other in theoretical knowledge, contracts would be | makesa meas of everything—hands, clothes, and tools; it makes 
carried out with less friction and more: satisfaction to. both | the 
claus hava coat y scum over them, w: 
cult and costly to remove, and which, indeed, is seldom perfectly 
| little conse- : 
END VIEW END VIEW END VIEW 
TOM FLANGE Lz ANGLE, RoTTom FLANGE 
"MAIN NCE 
n illustration of this, wherein a contractor for an iron roof of | confident that the whole will equal that tested. Very large web 
very moderate size was called on to polish and machine to the | plates are almost certain to be up to standard, if for no other 
reason, simply because it is difficult to roll bad poor iron out into 
such plates, and besides this, any oy engineer who knows 
his business can, by the simple process of bending a cold plate 
corner by hammering, judge | of the quality of 2 ; 
the iron. The punchings on e also give a good 
idea, even with close fitting dies, for hard crystalline iron : 
show deep cracks with a crystalline fracture on the die side of 
punchings or buttons cut out, 
Methods of work.—As nearly ev 
between the engineer and the contractor after the contract is let. 
Holes,—The author is of opinion that drilling the holes out of | p a taper ho 
FIG.7 7 Fics 
NS 
bolt so far through as will give material sufficient for rivetting over. 
flange plates together in sete and to drill the holes through the 
set, Yet another method is to lay down an entire length or com- 
whate being barrel drum running by 
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much utility in making cross girders fich-bellied. True, theory 
than counterbalanced by the extra expense and trouble involved 
in bending, shaping, and fitting both the plates and the angle-irons. 
The angle-iron stiffeners also have to be made of different eo dpe 
It is true that, with regard to road bridges, cross girders which are 
arched on their upper flanges help to give the requisite convexity 
to the road surface ; but this does not apply to the bottom 

Floor plates.—Although for one obvious reason floor plates should 
be laid so as to have their joints over cross girders, yet as this 
arrangement greatly obstructs the rivetting of their joint covers, it 
is better to have the joints situate at some point between the cross 

i Contractors aie sometimes called upon to rivet these 

water-tight; a thing which, though it may be effected 
temporarily by exceptional care in rivetting and by caulking as if 
it were a steam boiler, never lasts, because the vibration caused 
the moving loads on the bridge soon works the joints leaky. Where 
floor is well ‘‘ enamelled” orcoated with asphalte brushed 

over it, then overlaid with some inches of coarse gravel 

saturated with asphalte poured hot over it, and this finally cov 
with an inch or more of asphalte alone, a floor thus covered will 
remain water-tight a long time. 

. Drifting.—The words: “No drifting will be allowed on any 
account,” are constantly inserted in specifications, and are ridi- 
culed both in the yard and at the site during erection; the words 
are as absurd as is the demand that all plates, &c., are to be drilled 
in the position they are to occupy in the structure, as already 
commented upon. If, indeed, the employment of cutting tools to 
true or clear defective rivet holes was forbidden, it w be well, 
but even this is difficult to attain. 

Machine rimers.—If anyone would invent a good rimer to be 
worked by a pair of wheels, and peers of being clamped up in 
any required position, to true out holes not quite concentric with 
each other, he would confer a real favour on both contractors and 
engineers, and to all concerned in this sort of work; but at all 
events the barrel drift is an essential tool in rivetting up anything 
like heavy girder work. 

Fastening main girders.—The necessity for fi i main 
girders spanning a pair of abutments, at one end is a debateable 
point ; some men arguing that no fastening is needed at either end, 
while others think it expedient to fasten ; and the author shares 
this opinion. He has seen designs where bolts were placed in the 
bed plates, which bolts were intended to pass through holes in the 
bearing ends of the girders, nuts being screwed on above ; but 
their employment is not good, because it is nearly impossible to 
secure that holes in bed plates and in girders will match. The 
author's ctice has been to secure the omission of two or more 
rivets in the bearing end of the girder, and then when the girder is in 
ee to bave holes dri through these points into the cast iron 

plate below, and then have pins or stakes driven through all. 

Srvering cross girders.—In fixing main girders great care must 
be taken that the cross girders, when having their rivet holes con- 
centric with theircompanion holes in the main girder, are perfectly 
square with the main girders, as if this is not the case the rivet holes 
in the flooring will be thrown out. Therefore, before ends of main 
girders are staked at their fixed ends, at least two cross girders 
ought to be got into position, and if not square to main girders— 
which can easily ascertained by the simple trigonometrical 
method of measuring, say 6ft. on main girder, 8ft. on cross girder, 
and then trying if the diagonal measures 10ft. If cross girders 
are not quite square, one of the main girders must be jacked till it is 
in a position such as will square the cross girders. en both 
main girders are built at the same time, and in their —— 
position, this jacking is seldom uisite if the girders have been 
carefully laid down at first ; but where one is built on a central 
stage first, and then — over into its place, and then the second 
similarly built and shifted, end adjustment is almost certain to be 


""Rivetting.—The inspecting engineer must give constant and 
especial attention to the rivetting up of work. All thecare he may 
have taken in the yard to secure good work will be thrown away 
if he neglect this de ent, and it isa mistake to suppose that 
even machine rivetting it always and uniformly trustworthy. The 
work if badly boJted up before going to the machine cannot be 
tightly rivetted. Asa proof of this, the author has himself found 
chains of rivets put in by machinery all loose, the explanation of 
this being that the adjoining chain when put in loosened the first 
set. This was proved by the fact that the first being cut out and 
fresh rivets put in, they did not loosen any others, The plates 
had not been properly bolted up at first, and the first row of rivets 
merely did what the bolts should have done, and thus the second 
row loosened them. 


Machine rivetting.—Machine rivetting, other things being equal, 
must be the best if for no other reason, then because the squeeze given 
by the machine tends to upset the shank of the rivet throughout 
its entire length, more effectually filling up the hole than is the 
case with hammered rivets. The hammer only makes a succession 
of dents on the rivet end, but really does not upset the shank for 
more than about in. of its length ; and let anyone cut out arivet, 
say, 3in. long and examine it, and he will find this to be the case. 
Moreover, if the rivet selected happens to be tight and difficult to 
drive out, the punch used to drive it out will have upset still more 
than it was. e author is of opinion that specifying that rivets 
shall be made from iron capable of bearing a certain tensile strain 
isa mistake. The best iron if overheated while being made into 
rivets will make very bad ones indeed, but nevertherless the engi- 
neer cannot complain, for have they not been made to specifica- 
tion? By far the most wer mayne f method is to stipulate that the 
engineer or his representative shall have power to test the rivets at 
any time during the progress of the work by cold bending, and that 
the rivet shall bend down close under the hammer without crack- 
ing. This is a Lge mi reasonable demand, as such rivets can 
easily be obtained. The author has himself frequently tested rivets 
Rin., fio., and gin. diameter, which have borne such a trial per- 
fectly even when exposed to a severe frost. During rivetting the 
resident engineer should see that the rivets are fully and equally 
heated all over, and concerning this = some better mode of 
heating them than the common portable hearth is greatly needed, 
it being almost impossible to get rivet boys to heat more than just 
the points of the rivets, og By there is less probability of 
the shanks being upset in the holes, and the rivets have less con- 
traction when cooling. In some girder yards rivets are heated in 
a sort of reverberatory furnace ; they are heated — all over 
and are not in contact with the fuel, and moreover are less likely 
to be burnt. The same method of heating should be pursued on 
the erection stage. All rivets should be snapped to a sufficient 
depth, a thing that can only be obtained by incessant attention, all 
rivetting being done by piecework. Workmen will do their work 
in the quickest manner, and short rivets save time. 

Rivet ends.—A }in. rivet ought to have a head snapped @in. 
deep ; fin. rivets, 8; fin. rivets, 4in. heads; and 
rivets, ;4in. The autlior has seen specifications stipulating for 
jiin. heads for Jin. work; but he thinks this is excessive. Great 
care should also be given to see that the snaps used are sufficiently 
deep and with clean well-ground edges; no workman can do 
or nice rivetting with bad snaps. 
smooth, sz hemispherical head, free from cuts, hammer marks, 
fraising, or other blemishes, and the plate round the head should 
not be cut by the edge of the ~ 

Tight rivets.—Ts2 tightness of rivets can be readily tested by 
tapping their ends with a light hammer; but where one or two 
rivets in a group are not perfectly tight, it is better to have the 
—_ put on and the rivets hammered again, than to cut them out 
and put in fresh rivets, which is sometimes apt to loosen the 
adjoining rivets. In rivetting the top booms or flanges of girders 
it is an exegllent plan to begin rivetting at each end and work on 
to the centre, ‘By so doing, the stretching or elongation caused in 


the plates by the process of rivetting is avoided, and the joints 
are closed and htened up. 
Camber of girder.—Care be taken that the main girders, 


by | thinks, in some things—since the Tay Bridge disaster. 


rivet should have a | be it 


when built and ready for rivetting, have their camber. This 
will, of course, have been provided for when the work was marked 
out, made, erected in the yard; but when laid on the blocks 
at the site it must be carefully built, otherwise the rivet holes in 
the boom, as well as its joints, will never come right if the 
lower boom is not laid true; and this must be tested either with a 
theodolite or by means of a boneing bar and spirit level. en 
the lower boom is true and the work in the well done, all the 
rest of the work will come together without trouble. An excellent 

for an inspecting engineer to lay down for a contractor to 
follow, is that no rivetting is to be done on any account till he 
has passed the work, and he himself must take care to examine 
the work as soon as possible after it is reported as ready. 

Cast ironwork.—W ith to cast ironwork, it seems to be 
falling more and more into esuetude—undeservedly 80, te sal 

arious 
rts of structures hitherto made of cast, are now made of wrought 
‘on; yet if castings are Properly designed, made, and fitted, cast 
iron makes excellent work, sa other than ornamental 
should have all their corners well filletted—a thing not by any 
means invariably done. Feathers, too, are not so often in ced 
as they, with hea y a might be. Yet they cost but little, and 
if judiciously placed lend a good deal of additional strength to 
flanges. advantage, however, is not always taken of them by 
wh ad placing of bolts, which are usually placed between the 

eathers, as in Fig. 7. In Fig. 8 will be seen what is, in the author’s 
opinion, a far better arrangement. There a boss or thickening of 
the flange is made, through which the bolt passes; the boss may 
be either round and well ribbed into side plate, or a cheaper 
arrangement would be a simple square block. At the bolt, too, 
the metal faces bear on each other all round the bolt, which is not 
the case in Fig. 7, where there isan open space round the bolt, the 
metal only bearing at the narrow facing on the edge of the plate; 
thus rendering the flange, being unsupported, liable to be broken 
when screwing up the bolt. Such space might be ag in wrought 
iron flanges, as the spring of the flanges would lock the nut; cast 
iron, however, is a very different matter. 

columns by wrought iron ties secw oes ¢ rough lugs 
cast in one with the column was disastrously shown at the Tay 
Bridge. This method of construction is very usual; it is also very 
bad. The method the author would suggest is to cast a rib or 
fillet round the column, as far from the capital as would leave a 
space to be embraced by a wrought iron ring, made in halves like 
an excentric ring, and to secure the eye endsof the ties between these 
lugs by bolts and nuts. Exigencesof foundry work render it more 
convenient and economical to cast columns on their sides, or hori- 
zontally, and therefore they cannot well be cast under a head of 
metal; consequently there is a danger of the casting being defective 
from sponginess, air-blows, &c.; as well as from the core floating up 
while the metal is fluid, causing an ner ac | in the thickness of 
the column. This can be guarded against if special care is taken 
to secure the cores in their place, but such care will not be taken 
without careful supervision. It is not difficult to ascertain whether 
the metal of a column is of equal thickness all round by means of 
a special pipe callipers, several feet long in the legs, and with 
properly shaped ends. A tool of this kind being opened wide 
enough to let one leg inside the column, and the other being passed 
over the flange, can then be closed down on the shaft of the 
column, and being worked all round it here and there, inequalities 
will be at once detected. The engineer in charge or superintendin, 
the work should forbid any painting being done until he has 
the work out of the fettling shop. If he provides himself with a 
small hammer, having a sharp steel pick or nose at the end 
opposite to the striking face, he can with it soon ascertain whether 
any ‘‘ beaumont egg” or other hard cement has been used to fill 
regards deli f Is of 

ivery at the site.—. elivery of materials or parts 

girders, roofs, &c., at a site, specifications sometimes stipulate that 
they shall be weighed on some tana machine, such as a 
corporation public machine; this, if enforced, would often necessi- 
tate transporting the th’ a considerable distance out of a direct 
route, A much simpler, fairer, and more practical stipulation is 
to demand that the contractor shall supply the weigh notes of the 
railway company or carrier conveying the goods to the site. 

In conclusion, the author drew attention to what is known 
as the dispute clause in a specification, the text of which con- 
stitutes the engineer who is party to the framing, letting, &c., of 
the contract, and who is superintendent of its execution, absolute 
and sole judge and final arbitrator in any dispute which may arise 
during the progress of the work, between his own client and the 
contractor. The author invited members to discuss this point, as 
he had himself heard very contradictory opinions expressed as to 


its legality. 


INTERNATIONAL ELECTRICAL EXHIBITION IN 
PHILADELPHIA. 


We have already stated that an International Wlectrical 
Exhibition will be held next year in Philadelphia, under the 
ices of the Franklin Institute of the State of Pennsylvania 
for the Promotion of the Mechanic Arts. The following is the 
text of the programme which has just been issued by the 
Institute :— 
‘* The attention of all persons interested in the generation and 
erere of electricity is respectfully invited to the Exhibition of 

lectricity and Electrical Appliances to be held in Philadelphia, 
United States of America, commencing on Tuesday, September 2nd, 
1884, under the auspices of the Franklin Institute of the State of 
Pennsylvania for the Promotion of the Mechanic Arts. From the 
eminent reputation of this institution, coupled with the fact that 
the projected exhibition will be the first in America exclusively 
devoted to this important and progressing branch of science, the 
above announcement has attracted unusual interest throughout the 
United States, and the exhibition will undoubtedly afford an 
admirable opportunity of witnessing a representative display of 
American discovery and invention in electricity. To increase its 
scientific and industrial importance, as well as to add to its 
attractiveness, it was determined shortly after its inception to give 
it an international character. The importance of the project 
having been properly represented to the Congress of the United 
States, an Act was passed which, having received the ea of 
the President of the United States, is now the law. is official 
recognition provides for the admission into the United States, duty 
free, of all articles for exhibition only. The text of this Act of 
Co is as follows: 

“** Whereas, the Franklin Institute of the State of Penn- 
sylvania for the Promotion of the Mechanic Arts pro) to hold 
an exhibition of electrical apparatus, machinery, 4 and imple- 
ments, and other articles used in scientific and mechanical and 
manufacturing business and investigation ; and 

*** Whereas, it is deemed desirable to promote the success of 
such an exhibition by all reasonable en ment, in order that 
it may be made for the promotion of owledge ; therefore, 

i 


* © Resotved, by the Senate and House of Representatives of the 
United States of America, in Congress assembled: That all articles 
that shall be imported for the sole purpose of exhibition at the 
Exhibition to be held by the in Institute of the State of 
Pennsylvania for the Promotion of the Mechanic Arts, in the city 
of Philadelphia, in the years 1883 or 1884, shall be admitted with- 
regal the of the “prewar 

ns as the the 8) ibe ; pro- 

ided, that all such articles as shall be sold in the United States, 
or withdrawn for consumption therein at any time after such 
im: tion, shall be subject to the duties, if any, imposed on like 
icles by the revenue laws in force at the date of importation; 


and provided, further, that in case any article imported under the 
(his jolsit resolution shall be withdrawn for consump- 


Oor. 5, 1883. 


or shall be sold without payment of duty as required by law, 
i arti 

may be guilty ak withdrawals or sales,’ ie 
“Tt remains only to add, at the present time, that no effort will 
be spared by the Franklin Institute to secures large and important 
representation of the progress of foreign countries, and that the 
most liberal visions will be made to place European and 
American exhibitors on a fair and equal f g. The subject of 
electricity and its applications is at present attracting an unusual 
amount of attention, and the exhibition side by side of the best 

achievements of Europe and America cannot fail to be in 
highest degree instructive. 
includi 
articles for competition, advices as to the 
tion, custom-house regulations, and all other needful informa- 


ion, will be furnished to — for space for 
exhibition. Such applications should be made to the Secretary, 
Franklin Institute, Philad elphia, U.S.A. 
** For the Franklin Institute, 


P. TatHaM, President. 
“ H. Want, Secretary.” 


TENDERS. 


For erecting warehouse for Messrs. Pi Uxbridge- 
atrct, Notting il Quantities supplied. Mr. H. Hart, 


D. D. and A, Brown—accepted. 


STORAGE TANK. 
For the Stockton and Middlesbrough Corporations Water Board. 


8. and W. Pattinson, Rus! - oh 
John Johnson and Son, Middlesbrough .. .. .. 13,12119 0 
Kellet and Bentley, London... .. .. .. « «+ 18,782 1610 
Foster and , Radcliffe-on-Trent oo 
Thos. D. Ridley, Middlesbrough .. .. .. .. «. 14,94510 0° 
John T. Dickson, Darlin; co cc 
George Mai arlington 

H. Fotherby and Son, B 
Robert Simpson, Barnsfold .. .. .. .. .. «. 17,16915 0 
Jas. Cowan Smith, Rotherham .. ., .. .. 17,806 16 2 
Geo. H. Goodhall, Middlesbrough .. .. .. .. 18,189 910: 


NEW WORKHOUSE. 
Wandsworth and Clapham Union. Messrs. Wilson, 
Aldwinckle, architects. Quantities by Mr. C. Dowling. 
& 


s. 4, 
Gibbs and Flew .. Oe 
Lucas .. Dew! 2,500 0 0 
Johnstone... 62,168 0 0 
Kirk ani os cb 09. Sp co co 
Lawrence .. .. aa oo 01,106 67 


tment 


NAVAL ENGINEER APPOINTMENTS.—The following a) 
gh, engi- 


has been made at the Admiralty :—Ferdinand J. 
neer, to the Swinger. 


M. JosEpH ANTOINE FERDINAND PLATEAU. — This celebrated 
Belgian physicist has just died at Ghent ata ripe oldage. He 
was born at Brussels on the 14th of October, 1801, was the son of 
a painter, and was sent to the University at Liége, where he studied 
law and science, and afterwards gave himself up entirely to the 
study of mathematics, physics, and astronomy. In 1829 he re- 
turned, as r of Science, to live in Brussels, and was received 
on the 15th of December, 1836, as member of the Royal Academy 
of Sciences. At the reorganisation of higher education in Ss 
—1835—he was called, at the University of Ghent, to the Chair 
of Physics and Astronomy. Since 1844 he was mi ti 
ber of the Academy of Sci of Brussels. In 1852 he be- 
came correspondent of the Academy of Sciences of France. The 
works of this scientific man—which have generally, as an object, 
the phenomena of light, of optics, and of vision, and his researches 
on the superficial tension of liquids—are to be found in the 
** Memoirs ” of the Academy at Brussels and those of the Institute, 
in the Annales de Physique et de Chimie, the Philosophical Maga- 
zine, &e. i ion of bis papers—some sixty in number— 
would recall many interesting investigations in which he took part. 
Félix Plateau, who has also written on allied subjects, is his son, 
and an interesting research on the formation of soap-bubbles, 
coupling their names, is to be found in the Phil ical Maga- 
zine, xxvi., November, 1863. He, the father, that is to or was 
lected a forei; ber of the Royal Society in the year 1870. 

A VENERABLE RAILWAY ENGINEER.—George Jennison, foreman 
engineer in the employment of the North-Eastern Railway 
Company, has just retired from that position on full A 
who quite an of been in the 
ilway service cb Fe uring of which he was engaged 
as an engine driver. He entered the service of the Stockton and 
Darlington Railway Company at fourteen years of age, first going 
about with Mr. Storey when engaged in surveying, and was after- 
wards apprenticed to the company under that gentleman, who 
acted as engineer to the Stockton and “pore Company. He 
was next employed under Mr. Timothy orth, a divisional 
locomotive engineer for the same company, and was Hg a 

engaged at that time in the different shops at West Auckland 
elsewhere. He fired on the No. 1 Rocket, Royal George, 
Planet, Sans Pareil, and other engines. He went with the Sans 
Pareil to the Liverpool and Manchester competition in 1829, and 
the engine burst a cylinder whilst there, e fired on No. 1 
engine for nearly two years, ruoning between Shildon and 
Stockton. He was afterwards driver on the Planet, and was the 
ion bridge ai drove 


engine against 

with the three-cylinder engine to London to run , 
patent. During his years of service he has four ribs broken 
and his right hand maimed. Mr. Jennison is now totally unfit for 
any further duty.— York Herald. 


| | 
i 
] 
] 
| 
| 
| 
| 
i 
the first engine between York an ington. Jennison ran the 
. - ental trial between York and Darlington on the Big A 


Oor. 5, 1888. 


RAILWAY MATTERS. 

Rapip progress is being made on the Great Western 

with the construction of the extra double line between Slough anc 
iow. A fine new station is in course of erection at Slough, to 
which place the extra railway is already completed. 

A LARGE expenditure on public works is proposed by the Tas- 
manian Government for the current year. fe 2 the items ma; 
be mentioned a sum of £719,000 on railways. On roads an 
bridges a sum of £90,000 is to be expended, and with £59,000 on 
public buildings and other works, a sum total of £900,000 is pro- 
posed for expenditure. 

Ir is estimated that the world’s stock of locomotives consists 
of 66,000; of cars, 120,000, and of freight cars, 500,000. 
The capital invested in railways, which are in all 200,000 miles 
long, is £4,000,000,000. The commerce of the seas is carried 
by 12,000 steamers and 100,000 sailing vessels, whose tonnage 
amounts to over 20,000;000 tons. 


THE new schedule of nger fares decided upon by the Cali- 

fornian Railroad Commission came into effect August 19th. It fixes 
6 cents per mile as the maximum through desert and mountain 
districts, and 4 cents per mile as the maximum in the v; 
Lower rates already lished by the railways are not allowed to 
be raised to equalise the revenues, but are left as found. 


TueE Solent Tunnel, which has been so long a project of Mr. 
Hamilton Fulton, is now being taken up by a committee formed to 
promote ‘‘The Isle of Wight and Mainland Tunnel ;” the 
dewey ba make use of the machinery employed in the aban- 

oned Channel Tunnel. The arguments in favour of this tunnel 


At a meeting of the St. Luke’s Vestry on Tuesday a deputation 
of the inhabitants of Old-street and silethourhoes attended for 
the purpose of urging the vestry to support a memorial to the 
Regent’s Canal City and Docks Railway Company to form a rail- 
way station in Old-street in connection with the proposed line of 
rail, Support was promised, and the matter referred to the 
Parliamentary and Improvement Committee for consideration and 


Mork rapid was made last week than in an 
one with the Mersey Tunnel, the advance having been forty-three 
yards, Of these, thirty-two were on the Birkenhead side, with 


the Beaumont and English’s machine, and eleven by hand on the iS) 


Liverpool side. There now remain 520 y between the two 
extremities of the headings. The main tunnels are being proceeded 
with, and are following up the headings rapidly. In the course of 
about another month they may be expected to reach the points 
where the main tunnel and the drainage heading meet and become 
one, — time, therefore, the two ends of the tunnel will be 
within yards of each other. At the present rate of progress, 
the communication under the bed of the river will be accomplished 
by the end of the year. 


PASSENGERS on the Midland Railway will be glad to learn that 
an efficient ce is to take the place of the old cago irritating 
oil lamps, with their thick lobes covered in the lower 
with dirty swinging oil, idland Company has decided to 
have its coaches provided with the Pintsch system of compressed 
oil gas fittings, the Pintsch’s Patent Lighting Company, and 
large numbers of the coaches will be at once pl: in the hands of 
the workmen of that firm. The Midland Railway Company 
thus again takes the lead in one of the most desirable railway im- 
provements; but in this case the credit deserved is perhaps not 
ee so great as for some of the improvements made on the Mid- 

nd line, inasmuch as this system of lighting by gas costs con- 
hoy less per year than the troublesome, sinner-making oil 

ip- 

On Saturday the nine a.m. nger train from Musselburgh to 
Edinburgh ran at speed into the hydraulic lift at the parcels’ office, 
which is situated in the Waverley Station, Edinburgh, at the 
terminus of the line. The fireman, upon seeing a collision inevit- 
able, sprang from the engine, but the driver remained at his post. 
It was found that about a dozen persons received bruises and 
concussions, but the most serious case is that of a fisherwoman, 
who was cut about the eye. The engine was badly damaged, and 
the rails torn up. It has been stated that the Westinghouse 


brakes, with which the train was fitted, could not be applied, as | first 


two fish wagons intervened between the engine and carriages. We 
have ascertained, however, that the engine, No. 230, is a tank 
engine not fitted with the Westinghouse brake complete, but only 
with the Dog and driver’s valve, and that the train was not fitted 
at all. e blocks on the engine are worked by two hand brakes, 
one for the driver and the other for fireman, and has no air cylinder 
or steam brake attached. The driver’s report states that the rails 
were greasy, and the wheels skidded when he and the fireman put 
on the brake at the usual place. We have here another example 

of the evils which result from the want of sufficient brake power. 
THE Louisville and Nashville Railway Company has just adopted 
the Jackson improved self-igniting signals on its whole Y eer 
Major Geddes and Mr, Frank Fonda think very highly of these 
fuses, and say they will obviate what few accidents would other- 
wise occur on the road by a train running into another which had 
been delayed through accident. Heretofore the danger in these 
cases has always resulted from the agen Sor the delayed train 
had to recall the flagman with his red lantern at night before 
—a off, and where a collision occurs it generally takes place 
before the forward train was well under way. The ruleof the road 
now requires the flagman to stick the spear point of the Roman 
candle or fuse in a cross-tie in the track, and then strike the cap 
on the head of it. For fifteen minutes after the brakeman leaves 
the fuse it throws outa stream of red fire about 10ft. high, and 
his train is thus enabled to get under full headway before the train 
following can run into it, e conductor of a train, upon seeing 
the red issuing from the fuse, stops until the matter is investi- 
gated and the candle burns out. This, of course, allows the 
necessary time for the forward train to get under full headway. 
The usual #2 of placing torpedoes on the track just in the rear 
of a delayed train is still to be kept up, the torpedoes being placed 
between the burning fuse and the train. We may point 
out that some = ago we suggested in this journal the use of 

very similar device. 

TuE North-Eastern Railway is about to make an early commence- 
ment with two works of some re gence her enlargement of 
Middlesbrough Dock, and-the Alnwick and Cornhill Railway. The 
latter is one the costof which may be measured by the statement that 
the share capital authorised by the Act is £375,000, with borrowing 

e about thirty-six miles long, trav a rather t peop! 
of Northumberland, diverging St Abnwick from the present 
-Eastern line, and passing on to Cornhill, on the Kelso 
branch of the same company’s railway. It is expected that the 
works may be let in a few weeks, but the period of construction 
cannot as yet be stated. It will give, in some degree, railway 
facilities to a of inner Northumberland that has long felt the 
want, and be of special benefit to the agriculture of that dis- 
. The first-named project is less costly, but it is one 
that has been loudly for by the traders of the capital of 
Cleveland, They urge that the present dock at Middlesbrough— 


though e: a oes not furnish accommodation for 
the Growing trede of that and ly for the enlarged 


steel, e moa trade at Middlesbrough 
is ically dead, the distance ‘from the mines being so muc' 
greater than from the pits to adjacent ports, but from the position 
there should be a growth in the ex 
iron and steel, and this the ent of the dock is aimed to 
meet, A commencement ie work will be made this year, 


with 
and conclusion may be hoped for next year. ' 
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NOTES AND MEMORANDA. 

THE colony of Tasmania has now a population of 122,000. 

THERE were twenty-three vessels launched from the Clyde ship- 
building yards in the course of the past month, with an aggregate 
tonnage of 31,510, as against thirty-five vessels and 38,500 tons in 
September last = On the past nine months, however, there 
is an increase of fully 20,000 tons... 

In a paper read before the Bury meeting of the Association ot 
Engineers and Surveyors, it was stated that wood pavement was 
being laid in that town at 16s. 7d. per yard, to be kept in repair at 
8d. per yard for fifteen years. A-second length was laid of beech 
wood 5in. deep and 3in, wide with ;4th joints at an angle of 45to 
60deg. This has a smooth and surface which bids fair to 
be a successful piece of work at a cost of 11s, 94d. per yard. 


WE have been shown a sample of damp-proof matches, invented 
and patented by Major E. H. Cam R.A. These vestas have 
been placed in water for many hours, and found to ignite without 
failure after this severe test. Major Cameron took these matches 
to India with him in 1881, and found that they stood the damp of 
the south-west monsoon at sea and in Bombay, and the extreme 
heat of Mooltan equally well, They are made both in wax and 
wood; the wooden match will, of course, not stand the test of 
immersion in water, though equally proof againt climatic moisture, 


A PATENT has been taken out in Germany for a new p of 


MISCELLANEA. 

TEN THOUSAND workmen are employed on the Panama Canal, 
and the work is being pushed forward with great energy. 

As a supplement to ‘‘Society” a coloured portrait of M. 
Ferdinand de Lesseps is published with the issue for the 29th 
September. 

AMERICAN milling machinists are doing their best to produce a 

bran com; machine. A satisfactory machine for pack- 
ing bran has not yet been produced. 

THE town of Settle and neighbouring village of Giggleswick have 
recently come into possession of a new excellent water supply. The 
entire cost of the new works been £3000. 

At an extraordinary general meeting of the Submarine Conti- 
nental Railway Com @ resolution was confirmed to return to 
shareholders 2s. of the capitalof the company. A sum of money 
is kept in hand to keep the works in good repair. 

THE number of visitors to the Fisheries Exhibition on Saturday 
was 25,486, making a total for last week of 91,502; the total num- 
ber from the 0; of the Exhibition has been 1,985,050, so that 
the two millions will have been reached long before the Exhibition 


TuE Darlington Steel and Iron Com have paid off between 
seven and eight hundred operatives in rail trade 
r 


enamelling ceramicarticles, The glass, terra-cotta, stoneware, porce- 
lain, or similar article, is covered with a film capable of conducti 
electricity, by painting the article with a solution of chloride o: 
platinum or nitrate of silver and burning this in, and then decorating 
as desired, with enamel. This is burned in, and the article is after- 
wards covered electrolytically with the metal. The galvanic coating 
does not adhere to the enamel, and very varied effects can be pro- 
duced by gilding, silvering, colouring, polling, platinising, &c., the 
metallic surfaces of the urticles, 

THE following is the weight of seasoned timber per cubic foot, in 
gy :—Apple tree, 49; ash, 50; bay tree, 50; beech, 51; 

irch, 48; box, 60; cedar, American, 30; Lebanon, 35; cherry 
tree, 42; chestnut, 40; cork, 15; ebony, Indian, 70; American, 
80; elder, 42; elm, 39; fir, Dantzic, 35; Memel, 38; hazel, 40; 
hornbeam, 48; larch, 35; 70; log wood, 55; mahogany, 
Honduras, 40; Spanish, 55; maple, 47 ; oak, English, 50; Ameri- 
can, 47; Baltic, 46; pine, red, 40; yellow, 33; poplar, white 

panish, 32; sycamore, 37; teak, Indian, 41; Moulmein, 45; 
Johore, 70; African, 60; wainscot, Riga, 38; walnut, American, 
35; Spanish, 43; willow, 30; yew, 50. 

THE Maryland Farmer publishes a letter from a correspondent 
who has seen the great co’ mills of Fall River, Mass., and gives 
some statements which are not generally considered when esti- 
mating the relative manufacturing of the 
sections of the country. Fall River has a population o 000, 
according to the last census ; it has fifty-three mills for the manu 
facture of cotton goods, covering an investment of 35,000,000 dols, 
Fall River has over one-seventh of all the spindles in the country, 
and manufactures over three-fifths of all the print cloths of the 
country. This manufacturing city employs 18,135 persons, their 
pay weekly amounting to 113,000 dols., and the capital stock is 
reckoned at 16,738,000 dols, 


A RAFT of timbers intended for spiles was brought from St. 
John, New Brunswick, to New York “5 August 26th, after a 
voyage by steam tows of three weeks. e distance is 600 miles, 
an average of sixty miles P day. The raft, if such it can be 
called, was 800ft. long and 30ft. wide, drawing about 8ft. of water. 
It was formed by sections of eleven cribs each, containing about 
500 spiles of 65ft. length. Over and around the sections great 
chains were wound, Between each cargo there was a wide space 
to allow free working of the raft in a rough sea. The cargoes 
weigh about 250 tons each, and it would have cost about 25,000 
dols. to bring them to New York by sailing vessels, as the boats 
engaged in this kind of tr rtation demanded extra pay on 
account of the size of the ra The raft was towed by two 
powerful tugs. 


In the course of a lecture on pottery, delivered to the Soe. 
d@Encour. pour l’Indus, Nat., M. Chas. Lauth, of Sevres, gave 
some very interesting general information. With regard to the 
decoration of porcelain, there are two principal mevaods. The 

consists in mixing the metallic oxide—the usual colouring 


matter—with a flux, such as sili¢ate or silicoborate of lead, and 


applying it—made into a paint with spirit—to the article, which 
is then put into a muffle and raised to from 600 deg. to 1200 deg. 
The flux melting unites with the glaze of the porcelain, and the 
incorporated colour thus becomes fixed. In the other method the 
oxide is applied without the intervention of a flux, and the heat is 
raised to such a degree that the enamel of the porcelain melts, and 
the colour becomes more completely than in the other case a 
part of the glaze itself. The effects obtained in this way far excel 
the others in depth and brilliancy of colour. 

THE Philadelphia Record says:—‘‘ The brigantine Julia Blake, 
which was recently detained for nearly two weeks at the Quaran- 
tine Station on account of having a case of yellow éever on board. 
has discbarged at Dickinson-street wharf a number of curious old 
bells which have been cracked in the service of the Catholic Church 
on the island of Cuba. Every year about this season these old and 
useless bells, many of them cast hundreds of years ago in Italy and 
Spain, are collected in Cuba by a ee doing business with 
Philadelphia, and rg, here to disposed of at the market 
rates for old bronze. ny of the bells are fine imens of the 
best ges of Europe’s oldest and most celebrated foundries, 
There for years their music has rung out upon the tropical air from 
the steeples of the churches of Havana and the smaller chapels 
scat here and there throughout the country, until at 
fs have broken down in the service and have been turned into 


Zuyder Zee was scene of some interesting ex- 
periments with Professor Holme’s Siren fog-horn. Two steam 
vessels, the one the Zwalaw, belonging to the Netherland Royal 
Steamship Company, the other the Hollandia, were each fitted 
with one of the fog-horns, which, though well known in our navy, 
have, up to the present time, been by the Dutch Government 
as lighthouse fog-signals only. The object of the experiments was 
to ascertain if a small ye ey by steam could be used 
advantageously at sea for = ng on the Morse system of dot 
and dash. The two vessels left Rotterdam at 10 a.m., and, after 
passing through the sluice gates, and entering the Zuyder Zee, the 
smaller of the two ships ceased steaming, while the er one put 
out to sea. Telegraph clerks were employed to manipulate the 
a tus, and although the distance eventually became so great 
that each vessel was invisible to those on board, yet the signals 
reached the ear distinctly, and were at once read off and under- 
stood. The unusual and unexpected sounds caused the captain of 
an outward bound steamer, the Willem III., to suppose the Zwa- 


i ; and steamed away at full F 
e enting for about five hours, at distances from one 
to five miles, the signal ‘Come to us,” was given from the Zwa- 
law, to which the Hollandia rep **We come,” and was soon 
seen steaming towards her consort. There were present Mr. 
Reeringh, of the Marine Department; Colonel Steppens, Dvector 


h | every way sar Ter | and to demonstrate the possibility of one 


vessel communicating inte! ce to the other at sea although 


separated 
da i 


pany, 


on t of their to accept a reduction of 74 per cent., 
which the company state is n 
sion at present prevailing in the s' 

Tue Liversedge board has rejected the offer made to them by the 
Cleckheaton Board with a view to a combined drainage scheme. 
Notice of motion was given that Cleckheaton should take imme- 
diate steps to acquire a site suitable for sewerage disposal works; 
also that a competent engineer be advertised for to superintend the 
necessary works, 

A REPORT has just been issued by the Committee for Promo’ 
Communication between North and South of the Thames, east 
London Bridge. It is claimed that the Committee has done much 
to direct activity in this matter, and that by its aid the recent 
decided steps formed have been brought about. The office of the 
Committee is 79, Mark-lane, 

TEN years iron rails were manufactured by all rail 
and steel rails by comparatively few; the lattter now form al 
95 per cent, of the total output. The life of a steel rail is esti- 
mated equal to that of three iron rails. ‘‘Steel lines” already in 
existence will not thus come in very freely to help makers with 
orders for ‘‘ rails necessary for relaying.” 

In addition to the scheme for bridging over the Straits of 
Messina, other projects in connection with the same matter are 
before the attention of the Italian Government. A large ferry to 
contain twenty-four railway carriag: 

Ministry of Public Works by Signor Calabretto. 
— of, the construction of which is estimated to cost £3,000,000 
sterling. 


owing to the severe depres- 
"trade. 


A wew dock and fish market has been opened at Lowestoft. 


The new basin, when completed, will occupy an area of between 
ten and eleven acres. On the west side is a quay 700ft. long for 
drift-net boats, and the new market runs the whole length of 
this. There is also an additional quay of 1000ft. where fish can 
be landed. The dock and market have been constructed by the 
Great Eastern Railway Company, to meet the demands of the large 
fishing business at Lowestoft. : 


On Tuesday morning five men and a boy were descending the 
Nelson Pit, Shockerley, near Tyldestiey, to Mr. W. 
Ramsden, by means of a cage, when the rope broke, and the men 
and boy were precipitated to the bottom of the pit into the dibhole, 
a depth of yards, all of them being, of course, instantaneous!; 
killed. Their shrieks as they descended gave the alarm, the fi 
occupying about seven seconds, so that they had time to realise the 
horrors of their situation, but at the velocity of about 220ft. per 
second, or 2‘5 miles per minute, which they reached before arrest 

robably left them little to feel when the crash came. The 
bretikage of ropes is a failure which ought to be visited with very 
heavy penalties, 


AN accident of a somewhat novel character recently occurred 
between two of the large sea-going Yarrow. torpedo boats while 
manceuvring in the Bay of Spezzia. The Times says they were 
steaming rapidly round one of the large Italian fesacinds in oppo- 
site directions, and came suddenly in collision with one another. 

ut completely through the hull, projecting a con- 
siderable delenee out nie other side, After afew seconds the 
boats were separated, and both steamed safely back into the har- 
bour. This curious accident illustrates how easily these boats can 
be penetrated by one another, and also how efficient are the means 
provided with some of them for preventing their sinking in case of 
accident, : 

Tue Mexican Financier gives an account of a new fuel invented 
by a member of a comm house in the city of Mexico, and for 
which a patent was obtained from the Mexican Congress in May 
last. The article is called turbato,” and consists pri 
bog peat, of which there are immense quantities in Mexico, mixed 
with a proper ) argo of bitumen or chapopote. The fuel is 
made in five different classes:: for locomotives, stationary — 
smelting purposes, smiths’ fires, and household pu . It 
freely and without much smoke, giving a higher dynamic equiva- 
lent of heat than the same amount of w and very nearly as 

eat as the best English coal. It can be manufactured and sold 
in Mexico at a price considerably below coal or wood, and, looking 
at the daily increasing demand for fuel, the augmentation in the 
price of wood, and its growing scarcity, the Financier says that 
it is safe to predict a large and successful market for ‘‘ turbato.” 
As all the ingredients n for its manufacture are found in 
inexhaustible quantities in Mexico, it will create a new and 
important industry in the republic, With a good and cheap fuel 
it does not needa to foresee the immense impetus that wiil be 
given to Mexican manufactures of every description. Arrangements 
are said to be eee er the manufacture of “‘turbato ” on a large 
scale, so that it will be shortly brought before the public. 

In the iron-trade report of Messrs. Bolling and Lowe, it is re- 
marked that the second half of this year shows no'improvement in 
the English iron trade ; and we have not far to seek for the reason. 
The immense exports of the last few years to the United States 


owing tothe reduced requirements, and up to the pre- 
a The following statis- 


In 
ht months of this , however, only 49,827 tons were shipped 
to. the Dinter, ond of thane. the 


tion may be looked. upon as for transit only. 


have so often been that there is no necessity to dwell on ’ 
them here, 
report. 
| 
have gradually dwindled down, tin-plates. alone excepted, and it : 
does not seem likely that we shall be called upon for some ‘time to ; 
execute any demands which manufacturers there care to meet. It 
is not a question of the United States being unable to produce the ee 
rails and other materials eae i in the development of their rail- - 
way system—now about 116,000 miles, as against about 18,700 in ; , 
Great Britain—but whether their railway promotors can 
find people with well-lined pockets willing to accept “‘ promises to 
Ww Was In distress, an mn. to her assistance. Upon getting | pay” in exchange for the hard cash necessary to carry out their 
alongside, and ascertaining the true cause of the noises, he made ojects. Even beforé the reduced tariff came into force on 1st 
Tay, orders for rails were placed with the American makers at : 
| 
sent the po: 
tics of production in 1882 show how great was the American pro- 
duction of rails last year :—United States: Bessemer steel rails, 
1,284,067 tons; iron rails, 205,087 tons; total, 1,489,154 tons, 
of the Navy-yard, an @ representatives of the various m-| Great Britain: Bessemer steel rails, 1,235,785 tons; iron rails, 
ship companies. The results of the trials were considered to be in | 60,339 tons ; total, 1,296,124 tons. The United States consume 
all the steel and iron rails they make, whilst Great Britain exported 
| last of which not less than 
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gas generator G, an outlet pipe H, and a syphon 
box I. The gas is made by forcing a continuous current of 
steam and air through a fire in the generator, so that the high 
temperature of the fuel is maintained while a constant volume 


of steam is decom . The oxygen of the air and steam com- 
bine with the carbon and produce carbonic oxide, which is ren- 
dered more inflamable and explosive by the hydrogen from the 
steam. The gas is of course largely diluted with ni , and 
for this reason a special type of gas engine is required, which 
we illustrate above. The total cost of the gas, including 
wages, &c., and allowing for the increased volume of this gas 
required to develope the same power as coal gas, is equal to coal 
gas at 1s. 3d. to 1s. 6d. per 1000 cubic feet, ing to the 
scale of working. Messrs. Crossley Brothers have been using the 
Dowson gas for some of their ordinary 16-H.P. engines for several 
months past at their new works, and careful trials have shown, we 
are told, that with these the fuel consumption is 1°4 lb. per indie 
cated horse-power per hour. They also find that the wages of 
the fireman for several gas generators are not more than for a 
set of steam boilers, and that as the gas can be conveyed to any 
part of the works without condensation, separate engines can be 
used for different lines ieoinn, and oo not only effects a 
saving in the cost of ing, but any department working 
overtime can have its engine supplied with gas from a single 


generator. 
Th ine sh i . 4, and taken from 
to Manns. € is 16-H.P. aad 


fully 40-H.P. with the Dowson gas. It was specially made for 
the gas, and was working satisfactorily with it at York show. 
This engine has some new features in design, and on being tested 
with the Dowson gas itconsumed, wearetold, about 15 percent. less 
gas per horse-power than the engines previously tested, so that 
the fuel consumption has now been brought, we are informed, 
to less than 1°2 lb, per indicated repens yeh te 

It may be mentioned that the ts obtained with rnd wd 
have led Messrs. Crossley to construct a special doubl inde: 
engine to indicate 70-H.P. with the Dowson gas, and this has 
just been fitted up for regular work. 


An American View or THE Compounp Locomotive.—The 
indicator cards published from Webb’s compound locomotive, con- 
cerning which so much has been said of late, do not bear out the 
assertions of economy made for it. The work in the low-pressure 
cylinder, at a speed of fifty miles an hour, is a mere trifle, 
worth the additional complication and weight entailed. On 
point—the multiplication of parts and the crowding necessary to 

them in—t is great objection, and it will require much 
i determine whether this engine 
is a good example to be m — American Engineer. ie 


FIG.3 
oN 
| 
| Fig. 2. 
| 
| SEVERAL Otto engines are now working regularly with Mr. Dow- 
f son’s cheap gas, but finding that many users of gas engines have 
little ground space to spare for gas-making apparatus, he has just 
F introduced a complete set of specially compact plant. This 
] requires an area of only 10ft. by 7ft. for a gas engine indicating 
1 | over 40-horse power, and a very slight increase suffices for 
i} double that power. The plant is shown in Figs. 1, 2, and 3, and 
} consists of a small gasholder a and tank b, with a scrubber c 
| placed inside the tank. The scrubber is filled with coke or 
other suitable material, and the gas is passed through this before 
| it reaches the holder. On the top of the holder is an escape 
| valve d to let off gas in the open air or up a waste pipe when 
the holder is full and when the make of gas exceeds the con- 
sumption. This, however, is not much used, for there is also a 
regulator e on the generator—Fig. 3—which, within certain 
| limits, governs the production of gas by the rise or fall of the 
| holder, and this not only avoids waste of fuel, but renders the 
j storage of much gas unnecessary. A sectional view of the gas- 
} making apparatus is shown in Fig. 3, and this consists of a steam 
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BROCKELBANK’S AUTOMATIC RAILWAY COUPLING. 


Ws illustrate above the latest improvements of Mr. Brockel- 
bank, of Rylett-road, Shepherd’s Bush, eg efforts to provide 


Fic 2 


WAGCONS ON THE RUN 


The uncou is accomplished by the 
ro nee mp lever acting as shown 


expe despatch 

which would realise with some trains a saving stated by 
Mr. Brockelbank at £10 per oa saving in coals, cost of 
steam, wages, But putting the 

1 shilling only per goods train jou , over a quarter of a 
million sterling becomes available Pens dividends, and that 


are 
trains are usually ascribed to defective rolling stock, or 
bad permanent way, want of brake fay but 
that goods train was on the wrong or in the 
at spot is rarely discovered. Day after day trains 
to be at a certain spot at a given time are many miles away, 
not seldom accomplish only one-half their journey by the 
at which their work is by time-table set down as ended.” 
train I selected to follow up never for a whole week got 
table after its first stoppage, on some days 
for every one allotted to that journey. 
lost fifteen minutes at its first station, 
to delay in making up previous trains ; thereupon it lost 


5 
F 


| 
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that journey. One other train lost four hours per day three da: 
in one week at a certain signal through a few minutes’ delay 
on its journey.” As during any given period of ten years two 
three train collisions in which 
killed or injured are in goods train collisions, the importance of 
improved despatch in traffic is fully demonstrated. The annual 
ilway returns, 1870 to 1880, show some 2000 passengers killed 
or injured during that period, and heavy compensation has been 
wagon stock renewed, and permanent way 
Such facts indisputably show that there is an immense 
saving to be reaped on adoption of automatic couplings. 


MAGNETIC INFLUENCE UPON ELECTRO- 
DEPOSITI 


accompanying 4 from a photograph 
represents the resul: of a series of dacpsilaniniin by Mr. 
Frederick H. Varley, to ascertain if it were 
magnetism build up a structure from electro- 
which structure should represent the magnetic lines more accu- 
rately than the coarse grains of iron filings. 
the poles merely represents the back of the m 
The vertical shadow below one corner of one 
no relation to the experimen’ 


The shadow between 


magnet was lin. square, The 
magnet was suspended, poles downwards, in a solution consisting 
of equal parts by weight of sulphate of magnesia and pure 
issolved in distilled water, and then 
c gravity of 1°26. 
iquid was lin. wide by 2in, long, and 
2in. of liquid were between it and the poles above. A current 
from two Daniel's cells was used, and the negative or zinc pole 
connected with the magnet, the positive with the iron electrode. 
represented in the engraving was produced in 
of twenty-four hours. 
seen that the result was completely at variance from 
experimen n and sout les 
to be isolated, and the chief deposition is not hella 
the latter being the case when iron filin 
Moreover, instead of a uniform deposit of metal having a smooth 
irely on the ins © les. 
sophical death 
current flowing from the 


Each pole of the horseshoe 


placed at the bottom 


The accumulation 


that which might have been 
effects of iron filing i 


surface, a coral-like 


Mr. Varley from this are, that the 
to the receiving pole is 
action of magnetism; this action practicall 
cuts off the current where the magnetic field is the strongest, 
and the deposit is thus deflected near! equally to the margins 
of the poles. Indeed, the greatest 


leposit is on the outside 
margins, where the the weakest, 


consisted in depositing iron on a mercurial 


surface, 

receiving and depositi experimen 
vertical needles of iron parallel 
with the magnetic axis grew up from the flat iron 
ously deposited, illustrating in another form Groves’ t 
with finely-divided iron suspended in a liquid, in which the 
liquid became less opaque to light during the passage 
current through the , in consequence of the particles of 
arranging themselves in the lines of magnetic force. 
The reason why, in the experiment represented in 
engraving, the iron assumes coral-like excrescences instead of 
more regular forms, is, according to Mr. Varley, the virtual re- 
duction of the area of the surface of the receiving poles by what 
may be termed magnetic insulation. 


repeated. 


LEGAL INTELLIGENCE. 


WRECK COMMISSIONER’S COURT. 
(Before Mr, H, ©. RotuEny, Wreck Commissioner, with Assessors.) 


THE AUSTRAL, 
In our last impression we reported the evidence down to 
or night. The evidence given on the day last 
week is of small scientific interest, the witnesses, indeed, only 


akon another to a large extent. Thus on Friday Peter 
Campbell, second mate of the Austral, said that he joined the ship 
in London, at which time she was nearly coaled. It was not his 


ds on deck; the ship .”? ‘When he turned out 
he noticed a considerable list. He got on board one of the colliers. 
He could hear the sound of water into the vessel. He 
made no attempt to close the coal ports, the ship being then too 
far over. Between the time of his coming on deck the stern 
pe ay only about ten minutes elapsed. He had nothing to 
do with the coaling of the vessel at Sydney. 

By Mr. BuckniILu.—Immediately a list was observed the colliers 
should go round to the other side of the vessel to coal. There was 
no lurch, but the vessel went rapidly over. He was not aware that 
~ collier was coming alongside. 

'o Mr, Commissioner RoTHERY.—When he came on deck he saw 
that all the coal ports were under water, and that it had reacked 

e previously some e ballast tanks according 
to order, At that time she had a list to starboard. 


been a The chief engineer took upon himself the duty. 
William ite, the ohn a officer, that he held a master’s 


was going 

and turned in. At that time she was a He 
awoke by the ship turning over. He had gat culty in open- 
ing his door. ship was lying over about 25 deg. starboard. 
He looked over the side, and saw most of the crew in the lighter, 
= after a time he the aid of a ro 

illiam Rogers Hayes, the ship’s carpenter, was 
his practice to sound the holds fl teen — and morning, 
and her ballast tanks about twice a week. The indicators for the 
ballast tanks were all in the e-room. He sounded the 
pumps night and morning. ious to the disaster all the 
water tanks were full; He was present when the 
vessel was rigged. The masts were of steel. The foremast 
and mainmast were about 18 tons each in weight. She carried ten 
boats, five on each side. On the mo that the ship sunk he 
was awakened by the noise of coaling. e draught of the vessel 
at that time was about 19ft. 6in. forward, and from 22ft. to 23ft. 
aft. His cabin was on the upper deck on the port side. When he 
awoke he found the ship had a list, and he heard the cries from 
the coal trimmers, believing that something was wrong with the 
coal, He went on board the collier, and saw’ that the Austral was 
going over. He noticed that some of the’ coal ports were under 
water in the after end. She was going over quickly. He 
took no measures to close the coal ports, as it was no part of his 
duty; but there was no time to do it, even if he had the op ; 
tunity, as some coal shoots were attached to the ports. He 


in the.hinges, but he never saw them in the process of opening or 
closing. tans of theni would not close with their own weight. 
The inquiry was adjourned till Monday, when the interest 
centred in Mr. — evidence, of which a report, revised himself, 
"ithe examnination in chief of Ransley, the steward, tinued. 
examination- , the ‘was con 
He said he was on top of the second-class com: on the spar-deck 
when the second steward said ‘‘The shipis sinking.” Witness noticed 
@ slight —— nothing in . After that he roused some 


after part of the ship and into te 
tral or 


lonkeyman, said it was his du to keer steam 


A 

through the engine-room, through the stokehole, and sat down in 
ip a very heavy list, the men were ou 

bunkers, and the water coming in; this was at the midship 
between the funnels. Previously he had noticed no list, 
not asleep, but lying down on his elbow. He went forward, 
the men, and then went over to the lighter. She was fast to 
one rope, a 1fin. to 2in. Manilla rope. They had to 
t when he got on. There over 100 men on 

e 


A 

the rope ‘were 

_— very short Sno tents from the time of his 


hearing 
up in case 

He was roused at about 3.30. 
Mr. Israzt Davres.—It was his duty to be on watch at the 


i 
ge 
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| 
= Mis 
~ © ¥ > f = uty to superintend the trimming of the coals, but the chief engi- , 
=> = / — | neer’s. Upon arriving at Sydney he trimmed the coals, upon = 
S : => instructions, He supuiatented the opening and closing of the 
= — =>= coal ports. There were four certificated —— It was the 
: to close each as the coaling was finished. Some time 
SS ——==J|j_ _ = \ fore the casualty the vessel was as nearly as possible upright, / 
= ; with a slight inclination on the port side, He did not hear the y 
> a " coaling commence that evening. He was awoke with the shout, , 
= 
= Ss & 
traffic in the United Kingdom are well known. The desirability : 
of securing a cheap and simple coupling capable of being rapidly M'Laren, 
adopted without interfering with traffic is indisputable, and never superinten e trimming of the vessel whe 
this Mr. Brockelbank claims to provide in this apparatus. Each 
wagon is fitted with a coupling iron embracing the draw hook certificate of competency. In her two voyages the vesse hy 
—of the shape and make shown in Fig. 1. On the approach of one very well, and there was nothing to indicate she was a “‘ tender” : 
wagon one coupling rises from its slanting position, the hooks ship. He received no order whee the vessel had a list at the 
pass over the other coupling, and dropping by its own weight, Circular Quay. On the evening previous to the casualty he saw 
makes the connection as in Fig. 2. 
| 
= A | aN = 
} | | il 3 
| 
not examined the coal shoots since they were fitted was the 
b duty of the chief engineer. Some of them might have been stiff 
of the coupling, can onl: come into play when worked from either Ary 8 aA es 3 
side of the wagon. This lifting gear can be altered or adjusted 7 | 
to any description of vehicle. This coupling is not affected by t i 
any discrepancy in height of vehicles, nor differing lengths of WK? WW) aes 
buffers ; and is so simple, that once seen at work all further Sith Se 
Cheap as this coupling can be made, the aggregate expenditure 
necessary to alter 750,000 wagons or more in England would “3 Os 
entail some millions of outlay, and in this consists the chief an Pepa £4 she") 
difficulty in substitution of automatic for hand-worked connec- i, Aken 
way engineers an 
to Possess elements of economy, it would be a difficult matter knocked off 
to obtain its adoption ; and he suggested certain experiments, ' work : Quali coaling. They were supposed to hive » smoke 
were — out by Mr, with the following during the night. 
u ViZ., as against manual coupling many minutes per By th ad sinki: 
Wilson, the 
not used in coaling, He g charge of the donkey knew when 
the tanks were pumped out, At 3.30a.m., bag ange he finished 
pomping out the sea-water ballast tanks. On the Friday evening 2 
h had steam up in the sr He turned in a little after ten. 
Apart the increased safety to there are numerous out at midnight, 
ie ? e could not say w er was going on, e ear. 
a a e their value. ery likely he wo ave noti if there was a hea 3 he 
A few instances given by Mr. Brockelbank concerning safety of did not notice any. He turned in at twelve; was out at two again. 
Every time he turned out he went down to the engine-room and 
stokehole. There was no one on duty in the engine-room. He 
did not see a collier alongside. He went on deck once. His cabin 
other experimen : 


262 


THE ENGINEER. 


Oor. 5, 1888) 


watch in the day. His room was half-e-minute from the engine- 


room. 

By Mr, Netson.—He had no duty in the day. He might have 
said to the Board of Trade officer that when he came on deck 
there was a collier alongside. He was not on the starboard side 
all that night. If he had heard cosling going on it would not have 
been his duty to report it to anybody. There might be a man in 
the engine-room and he not see him. He was on watch to a 
certain extent. Alongside the quay he was on watch all night 
because a main boiler was lit. 

By Mr. BatHAm.—He saw the chief officer that night. It was 
his duty to keep up steam. He saw the chief officer. 

By Mr. MAnsELL Jones.—His duty was to see that no water 
accumulated in the engine-room or stokehole. He had never seen 
anyone besides himself on watch in the engine-room in harbour, 
except in London. In Simon’s Bay he looked after the trimming 
of the coal, by order of the chief engineer. He had no order from 
the chief engineer to call him if coaling began. The chief engi- 
neer told him to keep steam in the boiler and look after the bilges. 
There would be no necessity for anyone else to be in the engine- 
room. He was last down in the engine-room at two. 

By the Court.—He had very bad hearing. His duty was to 
keep ‘steam in the donkey boiler, and to see the water did not 
accumulate in the bilges. If she made water in the night soon 
after he had been through the bilges, he would not have known till 
two hours after. 

Mr. William Thomas Mumford said he was principal shipwright 
surveyor for Lloyd’s at Glasgow, including iron and steel vessels. 
He took up the duty of a colleague who had died in observing the 
special survey, and he reported that she complied wit require- 
ments, on which the committee ted a certificate. 

By Mr. Buckxnitu.—He had Lloyd's Register 
for twenty-seven years. ~ 

7 the CourT.—He was satisfied with the ship in every respect. 

r. MansEL Jones put in by consent the depositions taken 
before the coroner at Sydney. He observed that the Board of 
Trade came early to the conclusion that the cause of the casualty 
was in all ility not want of stability. It was felt, however, 
that if the question did not directly arise, it should be made an 
element of the inquiry. They were informed that the owners 
would call evidence as to a ey 8 They had furnished to the 
Board a proof of the evidence to be given by Mr. Elgar, and the 
Board, knowing it would be before the Court, had determined 
to watch the evidence, and if the Court then required further 
evidence, to call it. The following were the questions upon 
‘which the Board of Trade i the opinions of the 
Court :—(1) Whether the owners of the vessel and their servant 
were responsible for the design of the vessel, and, if so, whether 
they furnished the builders with information as to the proposed 
stability of the vessel? (2) Whether proper calculations were 
made, and whether proper measures were taken, to ascertain the 
stability of the vessel, and whether, as constructed, she was defi- 
cient in stability? (3) Whether instructions were issued to the 
master and officers as to the loading, coaling, ballasting, or others 
wise affecting the stability of the vessel, and, if so, whether the 
same were sufficient? (4) What were the circumstances in which 
the vessel took a list on the 6th of November, and whether such 
list was sufficient to have warned the master and officers as to her 
stability when ing; and, if so, whether proper instruction- 
were thereafter issued, and whether proper measures were taken 
with reference to the coaling, to insure the safety of the vessel? (5) 
Whether the master was justified in ordering the ballast tanks to 
be pumped out? (5) Whether, at 11 p.m. on the night of the 10th 
of November, the vessel had any list ; if so, to which side, and what 
was the cause thereof? (7) Whether a sufficient and proper watch 
was kept on the night of the 10th-11th of November ; and whether, 
having to the regulations issued by the company to their 
officers, the master was justified in leaving the deck with no certi- 
ficated officer in charge? (8) Whether the chief engineer took 
—— measures to superintend the coaling of the vessel, and was 

responsible for the fact that coaling was going on without his 
knowledge? (9) Whether the chief officer was justified in leaving 
the deck without an officer in charge thereof, when the Austral was 
taking in coal on the night of the 10th of November? (10) What 
was the cause of the casualty which happened to the vessel on the 
morning of the 11th of November? (11) Whether every possible 
effort was made to save life? (12) Whether, in the opinion of the 
Court, having regard to the purposes for which she was constructed, 
the Austral was, as laden on the 10th of November, deficient in 
stability? (13) Whether the masters, officers, and engineers are, 
= either of them is, in default? (14) Whether blame attaches to 

e owners ? 


surveyor to 


The owners then p ded to produce evid 
Mr. Francis Elgar, examined by Mr. BADEN PoWELL, said he was 
@ consulting engineer and naval architect, ber of the Institut 


of Naval Architects, &c., and had had considerable practice 
in designing ships and calculating stability. He inclined the 
Austral on August 6th last, and has made calculations 
as to her stability, &c. When inclined the draught was 20ft. 14in. 
forward, 21ft. 6}in. aft—a mean of 20ft. 10in. e displacement 
in fresh water—Queen’s Dock, Glasgow—was 7200 tons. They 
used 10} tons to incline her, the weights arranged in the usual way, 
half on each side of the ship, on the promenade deck. The effect 
of placing the whole of the weight with its centre of gravity 
19}ft. from the middle line was to incline the ship 1°1 deg. 
The metacentric height would thus be 1°593; about lft. Zin. The 
metacentre was 21‘3ft.’above top of keel. The height of the centre 
of gravity above the keel was 19°707ft. A piece of tunnel shafting 
—10 tons—had been taken out at Sydney which was in her at 
Glasgow, and also a piece of spare shafting, 10 tons. There were 
three pistons not in her at Sydney weighing 10°5 tons. 
There was some extra engine gear weighing 1°5 tons. 
Two tanks in the after hold weighed 4° tons. There 
were also casks weighing 5 tons. The bunker coal weighed 890°9 
tons at 41°25ft. to the ton. The water in the tanks forward 
weighed 71°5 tons, ame being salt water. There were 114 tons— 
salt water—in the fresh water tank. The foremost ballast tank con- 
tained 151°5 tons. In the remaining tanks and bilges there was some 
loose water, which he calculated at 53°5 tons. He allowed 35 
cubic feet per ton for salt water. Of ship’s stores and odd items of 
outfit there were 42 tons, men’s tools 5 tons, and 10} tons of 
ballast used for inclining. Two boats, not on board at Sydney, 
weighed about 2 tons. Total, 1385°85 tons. These weights were 
on when he inclined her in Glasgow, but were not on 
board at Sydney. These being taken out would give the 
light weight of the ship, with the exception of such coal, 
ballast, stores, &c., as were on board at Sydney, The 7200 tons, less 
1385°85, left 581515. The weights to be added were :—Two sheer- 
> and tackle on the ae deck for lifting out the shafting, 

15 ton, two valves on the upper deck weighing 1°5 ton, coal 
on the upper deck weighing 15 ton, some materials and fittings 
removed at Sydney since the accident estimated at 30 tons, 
namely, ceiling in main ‘tween decks, cabin fittings, &c. He had 
taken into consideration the positions of these weights. Some 
shifting of iron bedsteads and sails altered the position of 
centre of gravity, but not the weight. These additions brought 
the weight of the ship on the night of the accident, without coal, 
» to tons, the centre of gravity to 22'37ft.—above 
top of keel—making allowance for the positions of the weights. 
The original displacement scale gave 5842 tons displacement for 
that draught, and 2ift. llin. height of centre of vity. He 
presumed that was an approximate calculation, on eb 
ven to the Court by Mr. her The light draught at 
Fs50 tons displacement would 17}ft. mean; metacentric 
height, minug 9}in,, or minus ‘8ft., or 21°57 for the height meta- 
centric above the keel. She would be at rest at 16deg. to 
20 deg. inclination. That was common in all classes of vessel— 


ips of the old and new Th i etacentric 
Bright he knew of was bad seen sho same to large 


) 785 tons, frésh-water tanks included 
—604 tons salt, 111 fresh, and 70 tons forward. If the 
785 tons of water were admitted into the tanks it would make 
the displacement 6635 tons. The centre of gravity would then be 
20°208ft. above top of keel, and metacentrie height 1°162—1.¢., 
admitting the water ballast at once gives the ship a positive meta- 
centric height of 1°162ft. 

The ComMMISSIONER.—It lowers the centre of gravity 2ft.?—Yes. 
It was a large metacentrice height; 
he did not mean ve, but sufficiently large. It would make 
her a stiff 

Mr. BADEN Powktu.—Fitted as she was, there was no reason why 
she should be unstable, because by means of the ballast tanks that 
metacentric height could be given. He would proceed to add the 
weights she had on board at Sydney. The coal on board before the 
night of the accident was 1613 tons, In the forward tank there 
were 70 tons of fresh water, and 111 in the reserve tank, 190 tons of 

ig iron, 65 tons of stores; men and effects he estimated at 22 tons; 
oose water in the bilges and , 30 tons—a total weight of 
2100 tons. Adding the 120 tons of coal putin on Jitter Setar 
brought the total to 2220 tons, giving a total displacement of 8070 
tons. That would make the centre of gravity 20'094ft. above the top 
of the keel, and metacentre 21°37ft., - Y metacentric height of 
1°276ft., or nearly 15‘5in. The tons given as the 
right weight of the ship allowed for water in the 
forward, and donkey boilers, those being the only ones full on 
the night of the accident, and no water in the condenser. Her 
mean draught was 22ft. 34in. He had drawn a curve of stability 
for the ship in that state. That curve showed that 61 deg. was the 
angle of maximum stability, the length of the oy! lever at 
that angle being 2‘88ft., and righting moment 23,242 foot-tons. 
That was with the ballast tanks empty. At 90 deg. the righting 
lever was 1°71ft., and righting moment 13,800 foot-tons, nn, 
ally large amount at 90 deg. She would have to go far beyond that 
—t.¢., much beyond her beam ends, before she went over. 
The ship was trimmed by the stern. He had taken that into 
account in considering the height of the above the water, He 
had calculated the trim also from the trim at Glasgow, and found 
she must have been 3ft. lin. by the stern. That would give 
a draught at the time of the accident of 20ft. Yin. forward, 
23ft. 10in. aft. On that calculation he had made a plan which 
showed the water-line inclined at 12 deg., showing that at 
that angle water would begin to enter into the after coaling 
ports. The bottom of the after coaling port would be 5ft. 
above the water, pores | her to be upright. It would be 5ft. 3in. 
out before the 120 tons of coal were put in, and 5ft. after. He 
had taken the disposition of the coals from the statements of the 
chief engineer in evidence, and the plan produced by him. The 
120 tons put in would bodily sink the whole ship 3in. The fore- 
most port would be 6ft. 8in. out of water after the 120 tons of coal 
were put in. He had assumed the coal’ports to be all open in the 
calculations which followed. If 120 tons of coal were merely put 
into the ports, and not trimmed, it would incline the ship 12 deg., 
the 120 tons being so put in that its centre of gravity was 7ft. 2in. 
inboard from the side, That would put the two after ports just 
into the water, so that water would begin to flow into them. e 
foremost ports would be 1}ft., or 1ft. 8in. out of water at that time. 
If, on the other hand, the ballast tanks had all been full, the meta- 
centric height would have been 2°52ft., and the arrangement of 
weights which inclined the ship to 12 deg. would in that case only 
have inclined her 6°08 deg.—that is, if 604 tons of water had been 
placed in the empty ballast tanks. She would then have had an addi- 
tional mean immersion of 14in.; the trim by thestern would have been 
diminished 14in.; and the draught would have been 22ft. 6in. forward, 
24ft. 5in. aft. The after coal port would then be 4ft. out of water 
if the ship were upright. The inclination of 6°08 deg. would leave 
the after port 1ft. 6in. out of water. There was no loose weight 
about the ship which could incline her 12 deg. It would require 
200 tons—80 tons more than the 120—to put her after ports under 
water if the ballast tanks were full. It was his opinion that the ship 
was steadily inclined from the upright position till the water 
entered the ports. For each degree of inclination till the ports 
came into the water 178 foot-tons of heeling moment had to be 
applied. A sudden lurch was impossible, unless there was some 
great weight in her that shifted. But on the ports becomin 
awash a new state of things would be set up. The water sr 
first flow in and lie along ‘the steel orlop deck up to the level of 
the coal port ; that would be a rapid introduction of 100 tons 
of water. This would nearly double the heeling moment 
which was previously acting on the ship, and she would 
at that time take a sudden inclination. Next the water 
would find its way into the side bunkers, and, after 
allowing for the coal ift them, the pockets and ‘tween- 
decks alone would hold 400 tons of water. That would 
carry the ship over toabout 30 deg. inclination. At the same 
time the water would be going below into the thwart-ship bunkers 
to the weight of 610 tons, making 1010 tons of water altogether 
enclosed by the bunker bulkh Assuming the coal bunkers 
to be water-tight, the 1010 tons of water they held allow- 
ing for the coal in them would give the ship an increased 
mean immersion of lft, llin., reduce the trim by the stern by 
about 1ft., and hold the vessel floating at a permanent angle of 
heel of about 27deg. That was assuming that the coal did not 
shift over to the starboard. It would be likely to shift at 27 deg., 
and the entry and the flow of water would assist the shifting. If 
the bunker doors had all been closed and the bunkers had been 
tight, the admission of water would have been restricted to 
1010 tons. The door in the forward bunker being open—there was 
evidence, he said, of that—the water found its way into the 
two boiler rooms and engine-room, and through one or two 
open doors in the after engine-room bulkhead into the after- 
hold, which would put the vessel down by the stern. The 
witness thought that when the —. saw the rail down 
the water had already flowed aft. If the ship had been laden with 
a homogeneous cargo of 100ft. to the ton in all cargo spaces, which 
would give 1542 tons weight, bunkers filled with coals 2530 tons, 
fresh water in the tanks and reserve ballast tank 181, stores 65. 
and men and effects 20 tons, the metacentric height at the load 
draught of 26ft. Gin. would be 1°26ft. He thought that a good 
metacentric height. In that condition at 90 deg. inclination, 
10,300 foot-tons would be the righting movement. That would be 
a 2 stability. If all coals, water,and stores were consumed, 
and the draught thus reduced to 21ft. 3in., the metacentric 
“we ae would then be reduced to minus 5in. If then all the 
ballast tanks were filled—not including 70 tons in the fresh 
water tanks—the metacentric height would become 1°16ft. 
That would be a good stability, and give 22ft. Gin. draught, with 
aa moment at 90 deg.—12,640 foot-tons. So that 
with tanks full you could always keep a good metacentric 
height. He did not understand what the captain meant when he 
said 120 tons showed the vanishing _ of her stability. 

The examination-in-chief of Mr. Elgar had been finished when 
the Court adjourned. 

Mr. BADEN-POWELL next day continued his examination of Mr. 
Elgar, whoproduced some further calculationsastostability, He had 
made a curve of stability for the ship, assuming her to have had 
no metacentric height whatever at the time of the accident. In 
this condition the angle of maximum stability is at 574 deg. She 
would gain but little up to 10deg., but beyond that wala gain 
stability very rapidly. At 574 deg. the righting lever is 1°78ft., 
the moment 14°350 foot tons. At 90deg. the righting lever is 
*434ft. and moment 3500 foot tons. The tendency of the ship as 


she sank would be to somewhat recover, and not to incline farther 

over. The effect of grounding aft would be to trip her further 
over, not to right her. ! 

By Mr. Isrart Davis.—The side bunkers were in the shape of a 

form against the side of the ship 

tween decks from skin towards the 


box above, and of a taperin; 
below. Their width in the ® 


midships was 14}ft, 


When full, the centre of gravity of coal in 


the *tween decks would be 7ft. 3in. from the side; in the pockets 
below it would be much nearer the ‘side “of the ship., No 
trimming could thtow the centre of gravity of this portion of the 

it wo the shifting the collier: to no an: 
which could be done in these bunkers. sists 

By Mr. Netson.—When he inclined the vessel at Glasgow he 
did not pay attention to the bracing of the yards required 
the Queen’s Dock, that being, for the purpose, immaterial. 
had heard that 220 tons of coal were put into her on the Monday 
before the accident at Sydney, on the starboard side. The 
ship was much stiffer then than on the night of the accident, 
because her water-ballast tanks were . She would not 
then list more than 7 deg. or 8 deg., so far as he could 
judge. Thirty-six tons were pumped out of the ballast tank to 
right her, and coal also was trimmed. The 80 tons surplus of 
machinery on the starboard would be well out from the centre 
line. Assuming weights — balanced, and ballast tanks 
empty, 374 tons put in on the extreme starboard would incline 
her 5 deg.; 53 tons put inboard 7ft. 2in. from the starboard 
side would incline her 5deg. The side bunkers were 14ft. 6in. 
widein the ’tween decks. They were loading one cross-bunker. 
If trimmed level across the ship, the centre of gravity would be 
in the centre of the shi; Bow. two o’clock, he had h 
the vessel remained upright. + might be accounted for by 
being trimmed into the cross bunker properly, or by such list as 
she not being observed. Fifty-three tons wo have given 
her 5 deg. re | and therefore by 2 she would have had a list 
if the coal not been trimmed, but left at 7ft. 2in. from 
the side of the ship. The carpenter could not be right in his 
account of the draught of the ship, unless the weights given 
to the witness were wrong. He could answer for it that the dis- 
placement scale was not wrong. It was proper to coal on both 
sides or to move thecollier round. He tooka great deal of interest 
in the foundering of the Escambia. He did not know that she had 
a cellular bottom. She had water-ballast tanks fore and aft. She 
turned over. 

By Mr. ManseL Jonzs.—He thought 10} tons were enough to 
test the vessel with. There was no definite standard among ship- 
builders for metacentric height ; the data for forming an opinion 
respecting the amount absolutely necessary for a ship were 
very imperfect. If captains were supplied with the curve 
of stability, the majority would not be competent to calculate the 
stability for each voyage. Captains bad other modes of ascertain- 
ing stability—experimental methods, such as shifting weights, 
setting topsails, &c. If the captain saw the vessel light, he knew 
or could ascertain as much about her stability in the light condi- 
tion as you could tell him. He would see whether she had 
@ positive or negative metacentric weight. The Austral’s sails, 
&c., would weigh about eight tons. “Taking out the ten tons 
of shafting over one side of the deck would give her me | 
one degree of list; scarcely perceptible. The captain wo 
be justified in thinking her stable after that. e 120 tons 
of coal, if jae res at the end of each shoot, would 
accumulate at a distance of b}ft. from the side of the ship. As 
the vessel inclined, the tendency would be for the coal to slide 
towards the lee-side. Besides the only other factor that 
affected the heel was thirty tons of loose water, which he esti- 
mated for. The carpenter’s evidence would give more, but the car- 
penter ded in k cf the ship, which was no test at 
all. The lighter on the port side might slightly counteract the 
tendency to starboard. If the lighter oe broke it would cause 
a sudden list to starboard. The effect would be very slight, because 
it was measured by the strength of the hawser, which, he had 
heard in Court, was not great, 

The ComMIssIONER.—The lighter was moored forward, and 
would thus have less effect. 

Witness continued, in answer to Mr. JonEs:—He could not 
imagine any other factor. The ballast tanks were divided to port 
and starboard, so that the oscillation in them would be small, and 
the form of the tanks was such as to restrict it. Loose water in 
the Austral’s tanks, as they were arranged, would not reduce her 
stability. His opinion was that to get the centre of gravity of the 
120 tons at 7ft. 2in. from the side a considerable amount of 
trimming over to port was necessary. This would be the more 
necessary, because a portion was in the after pocket, and so 
was fixed to the side of the ship. The remainder was in the for- 
ward cross-bunker, and, if trimmed level, it would have to be taken 
right across the middle line to the port side. His calculations 
had gone on for months, corrected by what he had heard 
by listening to the evidence at the inquiry. He attributed 
the sinking to continual coaling on the one side till the ports came 
into the water. Had a watch been kept and the collier taken round 
when the ports were a foot from the water, the accident would have 
been impossible. 

By Mr. Bucknitt.—She was, from his calculations, a vessel 
possessed of sufficient stability for all sea-going purposes, and even 
though she had, when empty, the minus metacentric height of 
which he had spoken, she could easily, by means of the ballast 
tank, have had a safe positive metacentric height given to her. So 
it was important to look after the water- ¢ tanks, He had 
thoroughly mastered the plans of the Austral, and had no fault to 
find with them. He had not consulted with Mr. Shepherd—he 
desired that his evidence might be independent. The captain’s 
evidence that on the previous voyage he filled his tanks after 

etting into the river could not be correct. 1¢ would have sunk his 
limsoll mark ; it would take her down 14in. to 144in. 

By the Court.—The orifices in the steel deck leading to the 
lower bunkers were wee the ports and 54ft. from the side, and 
the depth of the steel deck below the sill of the ports was 5dft. 
The inside shoot was 7ft., which would bring it to the-orifice. 
coal would first pass down to the starboard side of the lower 
bunker, and the heap be accumulated at 54ft. from the side. 
Consequently a smaller quantity at 54ft. would have the same 
inclining moment as the larger at 7ft. 2in. Therefore to. get 
7ft. 2in. there must have been a considerable amount of trimming. 
Supposing the curve of stability were given to a captain, he did not 
mean that it would gery wor | be of no use to him. It was im- 

rtant to a captain, in loading many classes of vessels, to know 
it. In grain laden ships the metacentric height of the vessel 
when empty and her curve of stability ought to be known to the 
captain. Many, however, of them, would not understand it. 
They could be taught that at a certain inclination, for example, 
their ship’s stability vanished, I+ was absolutely necessary in 
some classes of vessels. Witness had been speaking in his evidence 
with regard to this particular ship. He could not speak as to 
Captain Murdoch. Witness knew some captains to whom a 
knowledge of the stability of their ships would be of use. In this 
class of ships the curve of stability was not important to captains, 
because, if they had a metacentric height, they would have a 
large growth and range of stability. A captain sent to watch 
the construction and loading of a shi t+ more knowledge into 
his mind probably, that way, than ost age into it by informa- 
tion relating to metacentric heights and curves of stability. 
Witness was not L yoy calculating metacentric heights of shi 
He thought it should be done when they were designed, and that 
they should be inclined before they left. The extent to which the 


calculations are necessary to be carried depends greatly on 
the type of ship. An inclination of / deg. would be perceptible, 
but he doubted if it would attract the attention of a 


seaman at night. A person in the engine-room might not 
perceive it at all. He had no doubt whatever that the car- 
penter’s evidence as to draught was inaccurate. A hundred and 
twenty tons, if 9ft. outside of the skin of the ship’s side, with 
tanks full, would have brought her over 12 deg.; tons, 5ft, in- 
board from the side, tanks full, would heel her over about 6% deg. 
Every 10 tons at 7ft. 2in. inboard—with tanks empty—from the side 
of the ship would incline her 1 deg. If tanks were filled very nearly 
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passenger steamers, some without ballast tanks. The Austral 
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Mr. John M’Dougall, chief engineer, called by Mr. BuCKNILL, 
' said his log would show the state of the ballast-tanks. On the 
first vi e they got into the river on May 17, 1882, from London. 
The salt-water tanks were ones then. June 16 the ballast- 
tanks under the forward boilers were filled. That was between 
Aden and Melbourne. On the 21st of June they filled the star- 
board after tank. On the 28rd of June another tank was filled, 
the starboard after tank under the after bunker; then the port 
tank, under the after bunker. On the 25th, at 3.15 p.m., they 
filled the port after-boiler-tank. On the 27th they pumped out the 
main-hold tanks, and after-boiler-room tanks> On the 30th of 
June part only of the tanks were filled, not all, as the captain said. 
On the return voyage the tanks were filled from time to time as 
coal was consumed. 

By Mr. IsrarL Davis.—He had never heard of the chief engi- 
neer being required to set a watch on deck. He oiled the hinges 
of the ports on the Saturday when he opened the ports, e 
greater of the 120 tons brought in on ay | bean | was 

ut in the side bunkers. The after bunker was filled, wanting 7 
ms, the fore wanting 23, A small quantity was put in the 
thwartship bunker. 

By Mr. MansEt JonEs.—The draught of water was not entered 
in his log of the first voy: He had to ask for it from the chief 
officer. He could not set the draught aft, except by getting a man 
aft by a rope or by weights. He kept the draught on the next 
voyage, having more time than when the ship was quite new. 
arriving at Sydney on the second voyage, all tanks were full; he 
did not know why. No one but the donkeyman was a watch in 
the engine-room, 

By the Court.—It was from his examination of the bunkers he 


bnew that most of the 120 tons of coals were put into the side | n 


ers, 

Mr. Martell, examined by Mr. BADEN-PoWELL, said he was chief 
surveyor at Lloyd’s. In d to a ship of the Austral type, they 
would not require a curve of stability before giving her a load-line, 
They look at the proportions of the ship, and consider whether she 
can carry a homogeneous ou If they do not think she can, 
they then require the ship to be inclined. If they had a ship like 
the Austral, with the ’tweendecks appropriated to passengers, they 
could not think how she could be dangerous, and so would not 
require her to be inclined for freeboard, which, by their rules, 
— m4 10ft. In many cases they would require the ship to be 

clined, 

By the Court.—That was simply with reference to fixing her free- 
board. In this case he had heard she had a minus metacentric 
height when empty of —0°8. With certain types of ships it was 
<= importance to obtain the = omy 6 In ordinary shi 
loaded with a minimum freeboard, when they knew such a ship 
might capsize, and knew precisely what would make her safe, it 
was essential to make the calculation. Ordinary captains would 
not, however, understand a curve of stability, but might be told, 
“You must leave out so much between decks, or put water- 
ballast in.” 

The Court said it had come out that arrangements were made for 
loading the Austral through her ports, and that with 190 tons dead 
weight and 1600 tons of coal, and with ber two fresh-water tanks 
filled, but ballast-tanks empty, the ports by which she was to take 
in the remainder of her coal would be about 5ft. 3in. out of the 
water, and that 120 tons of coal at 7ft. 2in. from the side would 
incline her to 12deg., and put the after ports under water. Given 
those facts, and the fact that with tanks filled, although the ports 
would be 1ft. 3in. nearer water, yet it would require much more 
coal to be put in to incline her till the ports reached the water, 
it would not have been very desirable that those who had the 
management—the agent in Australia, the owner here, who- 
ever it might be—should have know the metacentric height 
of the vessel, both with and without full tanks? The wit- 
ness agreed that persons in charge could be assisted by 
calculations; it would be better, and with some types of ships it 
would be essential. But he could not conceive anybody having 
charge of a ship like this and not availing himself of water 
ballast at the very time when the ballast was required—i.e., when 
the ship was empty. Pressed if he did not think it would have 
been useful for the master to have the metacentric height, he said 
that the mere result of giving those calculations to captains might 
be misleading until the Board of Trade examined rome in such 
subjects. e Board should, however, make such requirements of 
captains, and then the calculations would be useful. Shipowners 
themselves ought to know. They could then instruct their captains 
how to load; the more information the captain had the better. 
But ifa — did not know that when his ship was empty he should 
use water ballast, then a managing owner could not manage a ship at 
all. The witness insisted that this country’s greatness had been 
built up by a mercantile marine commanded by men no one of 
whom thought of calculating stability, as in sailing ships for 
example. The Commissioner put it to him whether it would not 
have been better that the captain should have known that the 
Austral had no initial stability. The witness rejoined that he had 
long known the learned Commissioner’s views as to calculations of 
stability, and agreed with them toa certain extent, but the captain 
would not understand metacentric height. It was only recently 
that scientific knowledge of that kind had been acquired by the 
few. Captains with their multifarious duties could not devote 
their time to learning the doctrine of stability, and a little super- 
ficial knowledge would be probably more dangerous than none at 
all. ‘A little knowledge was a dangerous thing.” . 

The CoMMISSIONER.—I was not assuming you were to give the 
captain all the mathematical details, but you could give bim the 

ect of them. The witness said he agreed with certain reserva- 

ions, but the Austral ought not to have come to grief with the 
most ordinary care. 

Mr. BaTHAM recalled Mr. Godfrey Turner Richards, the first 
mate. Mr. Richards said that when he awoke he went to the 
captain’s cabin, and immediately walked along the promenade 
deck, went down the stairs, and called all the men from the fore- 
castle companion. He went into the lighter, followed by the cap- 
tain. He saw three men come out of the coaling ports on the 
= side. The carpenter, second officer, and he went to shut a 

oor between the reserve hunker and the main hold. The water 
rushed in and prevented them. They got into the lighter as it was 
— away. He helped to save the fireman who was grated 

own. He did not know the ballast tanks were empty. He 
thought they were full. He had never called the chief engineer for 
coaling, except when specially requested by that officer to do so. 

By the Court.—One officer on the bridge was enough at sea; a 
junior in addition would have been better. In mid-ocean only one 
officer was on deck ina watch. In his opinion that was enough 
for a large vessel like that. On approaching land they had two 
officers in the watch, one for sounding and to assist the other in 
keeping a good look-out. Witness always had a fourth officer with 
him on the bridge, If an officer had to go below he could send 
and turn out another officer before he left the bridge. They found 
it work very we From Ushant to the Red Sea they had three 
He considered more than four officers necessary for 
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ship of that size in port. The three beneath him had a hold each 


to look after. He had to attend to the deck. They could not also 
at night. 

. BaTHAM then addressed the Court on behalf of the chief 
officer. The officer adopted as to the watch the usual 
which was ceacered by the master of the ship. Information about 
the tanks being emptied ought to have been conveyed to the chief 
officer. He turned in, having left instructions Lowman to 
callhim. It was the practice for the chief mate to be communi- 
cated with by the chief coal man before shifting the collier, It 
was no part of the chief mate’s duty to call the chief engi , and 
he had never done it; he had no orders to that effect. The 
chief engineer vp to have heard the noise of the coaling. The 
captain said the chief engineer knew the coal was coming. A man 
was placed by the engineer to let him know when the coal was 
coming ; he did not let him know. The real cause of the ship 
going over was the tanks out. 

Mr. IskaEL Davis, on behalf of the chief engineer, said that no 
intimation of the coaling was given him. The captain was in the 
habit of giving him official intimation when it was known before- 
hand that a collier was coming. When she came alongside it was 
the duty of the watch on deck to inform him. It could not be 
contended that two watches were to be kept on deck, one for the 
general purposes of the ship, and the other exclusively by and for 
the engineer. The engineer set no watch on deck; he was put in 
motion by the youngest officer in charge of the deck, whose orders 
he was bound to obey. The eyes and ears of the ship were sup- 
plied by the watch on deck; the engineers’ department only acted 
when roused by them. 

On the 3rd, Mr. IskagL Davis, continuing his address on behalf 
of the chief engineer, said that after a long voyage, with much 
machinery to overhaul and clean, it was im ible for the chief 
engineer to station a special watch on deck to notify the appear- 
ance of the collier, In the organism of a ship the deck sel 
might be considered the sensory nerves who transmitted impres- 
sions to the engine-room. For each department to set its own 
watch on deck would be as wasteful of energy as if in an 
animal organism each member were provided with an eye of its 
own. Besides, a fireman would in many circumstances be sent 
down, and in many passenger ships would only be allowed to 
air himself on one side of the deck. The engineer was justified 
in assuming that the officer in charge of the deck would 
inform him; and the captain, the chief arbiter of discipline in 
the ship, confirmed that view when he said in his evidence, 
“On the night when the Woonoona came in sight it was the chief 
officer’s duty to give informaticn of her coming to the chief engi- 

eer.” The chief officer himself admitted that he had frequently 
been requested by the chief engineer to warn him when colliers 
came alongside, It was the duty of some deck officer to be on deck 
to shift the collier round when a list was established, and to pro- 
vide against the sudden squalls called ‘‘ southerly blusters ;” and 
the watchman Lowman, A.B., had orders to calla deck officer, the 
mate, when a collier came. The official intimation could therefore 
conveniently be given, and should have been given, to the engineer 
by the chief officer; but the engineer adopted extra precautions 
in telling Morris, a fireman, who assisted him in inspecting the 
loading of coal, to call him if a collier came. In addition to 
this he set Wilson, the donkeyman, on watch in the engine 
room, relieved him from all day duty, and was not respon- 
sible for his going to sleep instead of remaining at his post. 
The consideration whether he would have employed Morris 
or the fourth engineer, who had not been called as a witness, 
to assist in supervising the coaling was immaterial, since admittedly 
he did not supervise, having no knowledge that the collier was 
there; and therefore if; was not proper to assume that if he had 
supervised he would have done so through Morris. That was a 
mere pa see default. But it would have been no default, for 
the skilled engineers were busy in overhauling the immense and 
intricate a of a huge vessel which had just crossed the 
globe, and it would have been proper to employ for a duty which 
needed only care and not engineering skill a man in whose dili- 
gence he could confide. Even if he was in fault in not knowing 
the collier was there, his ignorance did not contribute to the casu- 
alty. It was not his duty to do more than check the quantity of 
coal delivered. The trimming was done by contract. But she 
was, in fact, properly trimmed, so far as mere trimming was con- 
cerned, the centre of gravity of coal in the side bunkers being 
necessarily not more than 7ft. 3in. from the side, and it being im- 
possible to correct the list by trimming in those side bunkers. 

The CoMMISSIONER said it was suggested that if the engineer 
had had a man in the bunkers the water would have been seen 
coming in, 

Mr. IsrAEL DAVIS rejoined that that would have been too late. 
There was no reference to that — in the questions submitted 
by the Board of Trade. It should have been definitely charged in 
the questions, 

The CoMMISSIONER.—I should certainly not deal with an officer’s 
oo on that ground, as it is not definitely pointed out in the 

juestions. 

5 Counsel added that the only way to correct a list which resulted 
from filling the side bunkers was to order the collier to the other 
side, but that was a deck officer’s duty, not the engineer’s, Mr. 
Elgar had established that a good deal of trimming was done, since 
as the Court elicited, coal would first fall 54ft. from the side, and 
if it had been suffered to remain there, a dangerous list would have 
been established much earlier. The causes of the catastrophe were 
the non-shifting of the collier when the tanks were empty and the 
coal ports open. In pumping out the tanks and opening the ports 
the engineer had merely obeyed the instructions of the w 2 in ; 
the non-shifting of a collier was a deck officer’s dereliction of duty. 
Anything which happened at any other time was immaterial 
to the casualty, and ought not to be used to prejudice him ; but 
he had, in fact, personally superintended the coaling wherever 
requisite. Mr. M‘Dougall had won golden opinions from everyone 
with whom he had been brought in contact. The agent of the line 
in Australia wrote: ‘‘Mr. M‘Dougall’s conduct ever since the 
accident has been beyond praise, In the face of considerable 
trouble . . . he has been able to keep the works steadily going 
in his department, and has now got his engines in working order. 
He had steam in his boilers and a trial of his engines, when every- 
thing worked as smoothly as possible.” The captain said the chief 
engineer was “‘ the best man in the service,” ‘* the cleverest — 
neer he had ever met,” and that he “‘ rendered him every possib 
assistance.” The chief officer also described him as a good man. 
He felt sure the Court would take a considerate view of the 
conduct of an officer to whom his reputation was as the air he 
breathed. 

Mr. Bucksit. said the company had great and formidable 
rivals, but had done their utmost to connect England and the 
colonies. The — chief engineer, and nter were sent to 
Glasgow to sec the construction of the Austral after the plans had 
been prepared for the owners by Mr. Shepherd, who afterwards 
became manager to Messrs, Elder and Co. ll trials being a 
success, the Government inspector having said she was a magnificent 
piece of work, she commenced the voyages for which she was ex- 

ressly built. The tanks were put in for the express purpose of 
Reteing her safe, and the evidence showed that, with her tanks 
attended to, she was absolutely safe. When the captain asked for 
dead weight to be put in, the owners put it in, although the ballast 
tanks were sufficient. In safety she performed her first voyage 
and the second passage out. On this passage the captain was quite 
willing to go without dead weight, but the owners said he should take 
a little dead weight, not from want of confidence in the ship, but so 
that the captain might feel absolutely master of her. The captain 


in his evidence said he thought he filled his water tanks 


before his coal was burnt, which would have sunk his Plim- 
soll mark, and it was clear it was not below the water line. 
The captain was responsible for the ports being open and for work 
not being done properly on the ship. It was an exceptional state 
of things; the ship nearly empty of cargo, some dead weight it 
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was true—over 1600 tons—the tanks empty, the coal open. 
There was no evidence to show that inside shoots were p there, 
A small list would not be observed; but if she listed 6 deg., that 
would be half way through her dangerous part. No doubt she was 
listing from the first. The chief engineer had put in two plans— 
one from his recollection, before coaling, of the coal in, the second 
from the ship as raised. The second showed she had 160 tons 
more on the: starboard than on the port side. There might in the 
thwartship bunkers have been some which had rolled in after the 
sinking, but. some might be carried to port by the rush of water. 
a out that assumption, it confirmed Mr. Elgar’s evidence 
that 120 tons more had been put in on the starboard. Mr. 's 
figures showed that the vessel, when inclined by him, an 
absence of positive initial stability. These big steamers were not 
intended to go to sea with a clean-swept hold. They were so con- 
structed that when they had on board the cargo, life and property, 
which they were built to carry, they should be safe, 

The CoMMISIONER.—I never intended, in questions to Mr, Mar- 
tell, to imply it was wrong that a vessel with a clean-swept hold 
should have a negative metacentric height. Mr. Elgar said he had 
known nger vessels with 2ft. of minus metacentric height. 
The object ‘of my question was to know whether Mr. Martell 
thought that the captain should know whether she had positive or 
negative metacentric height when clean, so that he should know 
how to load her. 

Mr. BuckNILL added that these vessels were purposely made as 
the Austral was, and if not they would roll to such an extent that 
passengers would be seriously uncomfortable, 

The ComMISSIONER assented. That was proved, he added, in 
the Atalanta inquiry. 

Mr. BuckNILL continued.—When the ship had her machinery, 
stores, &c., in, the metacentric height became positive. At Neutral 
Bay she had a metacentric height of 1°'276, an arm of safety of 
2°88ft., at the angle of her maximum stability, 6ldeg., and a 
righting moment of 23,352 foot-tons. At 90 deg. she had 
1‘7ft. metacentric height, and a righting moment of 13,800. 
Her Majesty’s ship Monarch’s stability was much less; it 
vanished at 70 deg. The vessel was so designed as to make 
her a capital sea-going ship, an easy and not excessive 
roller. en to her load-line, with all her cargo spaces full, she 
had a. mean draught of 26ft. 6in.; displacement, 10,300 tons; 
metacentric height, 1ft. 3in.; and at 90 deg. inclination, a righting 
lever of 1°01, and moment of 10,403 foot-tons. The last was when 
laden down to her disc, without water ballast. A ship could not 
have better figures than this. 

The CoMMISSIONER.—I have it from Mr. Elgar that when laden 
with homogeneous cargo, &c., her positive metacentric hei 
would be 1°26—a very good metacentric height, and a righ 
moment of 10,300 tons at 90 - 

Mr. BuckNILL.—Supposing she had no metacentric height at all, 
theangle of maximum stability was574 deg. The figures showed that 
the vessel was not one, the stability of which vanished at 12 deg., as 
suggested by the captain. At 90deg. she still had a large amount 
of stability. Mr. Shepherd had made calculations which satisfied 
himself that this ship was stiff at 45 deg., and under all conditions. 
The Board of Trade surveyor, Lloyd’s, the huilders—no.one sug- 
gested that she should be inclined. No one believed it was 
necessary. If Captain Murdoch had had the curve of stability, he 
could have said he knew better from three vepagen that she would 
go over 6 deg. with certain weights, The question was, what was 
the knowledge of those on board the ship who were ‘ype 

fitted by all the calcu- 


Captain Murdoch would not have been bene’ 
lations which had been given to the Court. 

The COMMISSIONER. ing Captain Murdoch had been 
informed before he left, and knew in Sydney, that the vessel had 
a negative metacentric height when quite empty, and that on fill- 
ing the tanks you made it = 3 sup) ing that, he had been 
told that 120 tons put into her on one side when quite upright, at 
7ft. 2in. from the side, would incline her 12 deg. if the tanks were 
empty, but if they were full only 6 deg., would not these calcula- 
tions bave somewhat awakened Captain Murdoch to the importance 
of seeing whether or not it would be desirable to watch more 
carefully the coaling of the vessel? 

Mr. BucKniLu.—If you give a man all you can, he cannot say 
you are to blame. 

Counsel passed to a question raised with respoct to the number 
of officers, and ended by paying a warm tribute to the conduct of 
the officers who remained at Sydney after the sinking, including the 
chief engineer and the chief officer. 

Mr. NELSON said the master had attained the highest rank in the 
mercantile marine; he had the certificate, the extra certificate, 
and had passed in steam. He was practically the Vice-Commodore 
of the Orient fleet, and to be called in question for a loss was a 
source of great suffering to him. The temporary loss of the 
Austral came from a series of small mistakes. The first mistake 
was that of the Board of Trade, who granted a certificate for a 
passenger vessel to carry 1000 people across the ocean, ape 
perhaps, £250,000, and did not calculate the stability. The chie 
engineer said, and Morris admitted, that a collier —_ come, and 
Morris had instructions to call the chief engineer when she came. 
Morris went to sleep. If Morris had done what the chief engineer 
had told him to do, the catastrophe would not have —— The 
vessel inclined in q of starboard coaling till the water 
entered her ports. The catastrophe would have happened a little 
later, even if the water ballast had been in, if the master had not 
been called. The angle would have been less, and the list less 
likely to draw attention. 

The Court inquired of Mr. Elgar what le would have sunk 
her ports to the water’s edge if the ballast had been full, and 
Mr. Elgar answered 9 3°5 deg. 3 

Mr. Nrraow added that the fact was scarcely conceivable that 
coal-trimmers should have gone on coaling the vessel as they had, 
till the water came into her ports, The magter had enjoyed the 
confidence of leading shipowners for many years, and h received 
testimonials from the outside world, He desired to explain that 
the captain, in saying it was the chief mate’s duty to the chief 
engineer, meant merely that it was his duty to send some one to 
call the chief engineer, not to do it per se. 

Mr. MANSEL Jonks contended that the owners were responsible 
for the design of the vessel, which was made by a gentleman in 
their employ. The tests of inclination were not applied, 
it seeme they were in a great hurry to get the vessel out of the 
builders’ hands. Mr. Elgar said, and counsel admitted, a negative 
stability when empty was often found in passenger vessels, to @ 
much larger extent than in the Austral, but up to 90 deg. there 
was no vanishing point of her stability, so that she was very stable, 
The chief engineer had not carried out the instructions in 
Article 118 of the owners’ regulations. Had he warned the third 
and fourth engineers to be in the bunker, the water could have 
been seen coming in, but he merely gave general instructions to 
Morris. He was going to leave it to the trimmers to trim, as pro- 
bably he always did. Counsel admitted that every effort was 
made to save the casualty, and refer 
the engineer’s of a previous voyage, in which a column w: 
headed for a t of ri and had not been filled up. Counsel 
having commented on this, 

The CoMMISSIONER inter by observing that the yr nome 
does not take the draught of water. It was the deck o 8 
business, 

Mr. MANSEL JONES insisted that the omission was blameworthy. 
He added that in dealing with the coaling question, it must 
remembered that the captain acted under positive instructions to 
coal through the ports. With regard to the question whether 
blame attached to the owners, it appeared that the captain had 
not asked for additional officers. He did not wish to press on the 
officers, one could only sympathise with them in their calamity ; 
but if it were their fault they must answer for it. 


_ Mr. BADEN-PowELt protested against Mr. Mansel Jones's reprer 


sentation of a conversation between the captain and the owners, 


would incline 1 deg. for every 20 tons. The righting moment at 4 
12 deg. of the ship at ange was 2233 foot-tons laden as she was, 
with tanks ner That was on the assumption that the ports 
were closed. He did not know of any bunkers being absolutely 
water-tight. The water would percolate through the joints of the 
plating. If water got into the bunkers the coal would have a 
oe “sed tendency to shift as the ship inclined. The bunker door es 
ye | into the boiler-room would not be perfectly water-tight. 
Asked by the Court, the witness stated that, as a general —, 
sition, captains should know all about the curve of stability of 
their ships. He said it might be misleading if a captain did not . 
understand it, but that it would be misleading in the same sense 
if a captain did not know how to steer. Owners had to deal 
with captains as they were. Some one ought to know the stability, ‘ 
and the owner should use his judgment as to the instructions he 
should give to the commander. 
| 
~ 
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THE AUSTRAL INQUIRY. 


Tue inquiry into the cause of the sinking of the screw 
steamer Austral at her moorings in Sydney Harbour, on 
the morning of the 11th November of last year, which 
commenced at Westminster on Monday, the 24th ult., 
before the Wreck Commissioner, was concluded on Wed- 
nesday last. As we stated in our last week’s issue, the: 
evidence of the ships’ officers and others, while no doubt 
valuable as showing the exact condition in which the 
vessel was placed on the night of the disaster, could not 
be considered sufficient to enable the Court to arrive at a 
conclusion as to the cause of the accident with certainty, and 
that this evidence ought to be ————- by evidence 
based on scientific calculation of the stability of the vessel 
in the several conditions in which she was p 

Mr. Elgar, who has been instructed on behalf of the 


owners of the vessel to make the n calculations, 
was called as a witness on Monday last, and his examina- 


tion extended over two days. He stated that he inclined 
the Austral in dock at Glasgow on the 6th of August with 
a view to ascertaining the exact position of the centre of 
gravity. For this purpose 1025 tons of ballast were 
paced in two equal quantities on the promenade 

at the sides, and w: one of these weights was 
moved across the vessel to the other side, so that the centre 
of gravity of the wae the ballast was 19°5ft. from the 
degree. From this data, 


the became inclined through 1:1 

and with the aid of the vessel’s 

drawings, Mr. Elgar was enabled to calculate the exact 
of her centre of gravity in that condition, and 
metacentric height. e height in the vessel of 
metacentre and the centre of gravity in this and other 
conditions were given in evidence in Court, and we have 
been enabled from those to construct a metacentric 
diagram for the vessel, which will be found on page 267. 
The mean draught of water was 20ft. 10in. in fresh 


vi 
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water, and the displacement 7200 tons. The height of the 
metacentre M above the centre of gravity G in this condi- 
tion was 1°593ft., and the height of the centre of gravity 
above the -top of the keel 19°707ft. To bring the vessel 
into the ition in which she was on the night of the 
disaster, the whole. of the weight, including water 
coals, &c., amounting to 1385 tons, on at the time 
the experiment were first removed, and the vessel left in 
what is termed the light condition, viz., without cargo, 
with all coal and stores consumed, and with the water- 
ballast tanks emp’ In this condition the metacentre is 
below the centre of gravity as shown on the diagram, the 
value of the metacentric height G, M, being minus 9tin. 
If, therefore, the vessel were reduced to this condition, the 
water tanks — —— , she would be unable to stand 
upright, and would loll over to an angle of from 16 deg. 
to 20 deg. before reaching a position of stability. It should 
be observed, however, that if the water-ballast tanks were 
filled—and they are fitted for the purpose of being filled 
under such circumstances—the centre of gravity would be 
lowered nearly 2ft. to G,, and the metacentric height G, 
M, would be increased to 1'162ft. Mr. Elgar went on to 
state that, after supposing 1732 tons of , 182 tons of 
fresh water, 190 tons of pig iron, 65 tons of stores, 22 tons 
of men and effects, and 30 tons of loose water in the 
bilges and in the ballast tanks placed on board the Austral, 
so as to bring her as nearly as possible into the condition 
in which she was placed at the time of the accident, the 
displacement wo be increased to 8070 tons, and the 
mean ona of water to 22ft. 34in. In this condition 
it was found that the centre of gravity G, was 20°094ft. 
above the top of the keel, and the metacentre M, 1:267ft. 
above the centre of gravity. With the above data it was 
possible to construct a curve of stability for the vessel, and 
this has been done. It was stated that if the 120 tons of 
coal received on the Friday night and early on the Satur- 
day morning, had been trimmed in such a way as not to 
heel the vessel, her maximum stability would not have 
been attained until an _— of 61 deg. been reached, 
when the length of the righting lever would be 2°88ft., and 
that even at an inclination of 90 deg. the righting lever 
would have a length of 1°71ft. With so large an amount 
of stability as the vessel was thus shown to possess, it 
would have been impossible to sink her unless that stability 
were in some way destroyed by the entrance of water. 
From his calculations Mr. ag 24 was able to state that the 
vessel was trimmed 3ft. lin. by the stern, and that before 
the 120 tons of coal were received on board on the Friday 
night, the aftermost coaling port on the starboard side was 
5ft. 3in. out of the water. It was not, however, known 
how far the centre of gravity of the 120 tons of coal was 
from the middle line on the starboard side, and the 
problem whicb had to be solved was to find whether it 
was possible in the ordi process of coaling that the 
centre of gravity of this could have been so placed as 
to give the vessel sufficient heel to bring the lower edge 
of the aftermost coaling port on the starboard side level with 
the water. It was ascertained from the drawings that an 
inclination of 12 deg. would be sufficient to accomplish 
this, and from the curve of stability the itude of the 
upsetting moment necessary to give the 12 deg. inclinatiou 
could be deduced. Proceeding in this way, Mr. Elgar 
found that if the 120 tons of coal had been placed on 
board with its centre of gravity 7ft. 2in. from the vessel’s 
side the n upsetting moment would have been 
obtained, and as, it was seen to be possible for the coal to 
be so P esa this explanation was accepted by the Court 
as sufficient to account for the capsizing of the vessel. 
There appears to be no doubt, therefore, that the 
Austral at the time of the disaster had an ample margin 
of stability, and that her loss was entirely due to the 
entrance of water through the coaling ports. It seems 
probable that the coaling, at all events toward the latter 
part of the time, must have been going on through some of 
the forward ports, and that, in the darkness, the proximity 
of the aftermost port to the water level was not observed 
by those on board the collier, On board the Austral the 
look-out appears to have been of a most inefficient descri 
tion. Indeed it became painfully apparent during the 
of the inquiry that an amount of looseness and 
want of discipline prevailed, which especially in a large 
ger steamer, cannot be considered as satisfactory. 
e printed instructions issued by the owners for the 
guidance of the officers stated that it was to be the duty 
of the second and third engineers to superintend the trim- 
ming of the coal in the bunkers, yet both those officers 
when under examination stated that it was not their 
practice to do so, and that they did not consider it their 
duty. This important work ap to have been left 
generally in the hands of one of the stokers. The chief 
ineer seems to have been seldom aware that coal was 
to have been received on board until he saw the collier 
alongside the vessel, On the night of the disaster the 
Woonoona coaled the Austral from about 11.15 p.m. until 
nearly 4 a.m., yet it appeared to have been considered the 
duty of none of those on watch to call the attention of the 
chief engineer and his subordinates, who were asleep, to the 
t was re ly progress o! e 
inqui thatthe Austral ipossesed facilities for coalin 
from the upper deck, as well as through the side ports, an 
that on the night of the accident the coaling might have 
been carried on in this manner. To those, however, who 
have been on board a steamship at the time when coaling 
has been going on, the reasons which led those in authority 
to decide that the coal should be taken in through the side 
will be apparent, for when coaling from the deck the 
e particles of coal dust find their way into every part of 
the vessel. In a ship fitted up for accommo- 
dation the avoidance of this inconvenience is, no doubt, 
very desirable ; but experience has shown again and again 
that whenever the provision ofa convenience on board ship is 
ikely to entail serious accident, or the loss of the vessel, unless 
skilfully and carefully used, it is far better to dispense 
with the convenience. If the Austral had had no coaling 
ports fitted in the sides the crew would have had some 
cleaning to do, no doubt, but there would have been no 
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uiry which has just concluded. It 


necessity for the in 
would appear from the evidence that 

the Austral’s water ballast tanks, which was freely com- 
mented upon at the time, and since, ae being the cause of 
the disaster, was only remotely connected with the 
foundering of the vessel. It was shown that with the 
coaling ports closed the vessel’s stability was ample for 
every purpose, and that had those ports been open and 
the tanks full, 200 tons of coal instead of 120 would have 
been n to have brought the lower edge of the 
coaling port to the water level. It is, no doubt, highly satis- 
factory that the deductions made from Mr, Elgar’s calcu- 
lations should accord so completely with the observed 
facts as detailed by the several witnesses, and it is to be 
hoped that in future a more extended use of scientific 
evidence will be made in the conduct of inquiries into the 
causes of the loss of missing vessels before the Wreck 
Commissioner. It is a much to be regretted fact that 
although these inquiries are held at the instance of 
the Board of Trade, for the purpose of ascertaining the 
cause of loss, the Board do not think it their duty to 
tender scientific evidence even in cases where it is most’ 
probable that the vessels have been lost through want of. 
stability, though the Court is frequently asked to deter- 
mine whether the missing vessel had or had not sufficient: 
stability. In the case of the Austral, where it must have, 
been apparent, even before the commencement of the pro- 
ceedings, that the only way in which the inquiry could be: 
satisfactorily concluded was by the aid of scientific 
evidence, the Board of Trade appeared to have made no 
effort to produce evidence of this kind, and had it not been 
for the fact that the owners, with great public spirit, 
undertook the expense of having the necessary calcula-: 
tions made, the true facts connected with the foundering 
of this vessel would never have been made public. : 


LIMITING OUTPUT, 
Tue relations existing between labour and capital are 
just now of the most unsatisfactory kind. Strikes past,. 
present, and to come, are heard of on every side and in 
almost every trade. In one district the colliers are turning, 
out or preparing to turn out; in another, the cotton: 
spinners and weavers are striking; a question concerning, 
apprentices has upset the engineering trades of Sunderlan 
and the Tyne. Matters have gone on in this fashion for a 
considerable period now; and it does not appear that the: 
end is yet in sight. Argument and persuasion have been 
tried, as they have been tried before, to induce the 
workmen to take such wages as the masters offer them; 
but without avail. Indeed, if the arguments supplied by. 
semi-starvation are not sufficient to induce a man to con- 
tinue at work, it is not likely that mere words can effect any; 
useful purpose. Among the other cries we hear just now are 
the old well-worn watchwords, “reduce output ;” and as the 
effect of diminishing the production in any district does not; 
come home so forcibly to a collier or an ironworker as a 
reduction in his wages, it may be possible to persuade such. 
men that limiting production can do them little or no * 
The facts admit of being very avery stated, and we think: 
that vay | ought to be generally made known. : 
The theory that by reducing production, — and 
therefore wages, can raised is very old. The scheme 
has often been reduced to practice; but it is very doubtful; 
if it ever had much effect evenin formeryears. In the present 
day it is virtually useless, Those who advocate it suppose 
that if less coal, let us say, was raised than is now brought to: 
the surface it must become dearer, This idea is based on _ 
the assumption that the demand for coal will be nearly 
the same, no matter what the price. There is, however, - 
no good reason for thinking this. Coal is bought in very, 
great quantities for usein ironworks. Ifthese works were 
closed po ang or compelled to run ‘shcrt time for: 
want of orders, there would be an immediate reduction in.» 
the demand for coal, and the price would fall, no matter 
whether there was much or little coal to be had. But. 
unless the ironmasters can sell iron and steel at given 
prices, they cannot sell at all. If coal is dear, then iron 
and steel will be dear too, and the sale of the metals and 
the demand for coal will both fall off. It is not neces-. 
sary, we think, to follow up this chain of reasoning’ 
further, or to show at length that cheap coal means” 
cheap iron, and this last means cheap ships, which 
in turn mean low freights, and consequently the. 
securing of amr of work. ing the coal-mining’ 
industry of Great Britain as a whole, it may be said that. 
the more coal sold the will be the gross sum to be 
divided between the capitalist and the coal miner. Any 
reduction in the quantity sold must reduce the receipts of 
the trade. It will be urged, however, no doubt, that this 
statement is wrong. e whole quantity sold will be. 
reduced, but the rise in price will more than balance the. 
difference. Unfortunately, it is impossible to prove the ; 
soundness of this proposition. On the contrary, the rise. 
in price never balances the loss due to the diminution in 
quantity. Let us suppose that 5,000,000 of tons of coal- 
are raised and sold in three months in any district at 6s. 
per ton. The gross receipts in the district will be. 
£1,500,000. If, now, the price were raised to 7s., the 
receipts for the same quantity of coal would be £1,750,000. 
If, however, the demand was reduced only one-sixth, then 
the whole receipts would amount to but £1,458,334, and 
the district would therefore, on the whole, be worse «ff 
than it was before by £41,666. But a reduction of one-sixth 
in the demand might be very easily brought about. Indeed, 
the entire operation is based, curiously enough, on the 
theory ,that quantity powerfully affects price. It is 
argued’ that the greater the quantity in the market 
the Idwer will be the price; but those who reason on 
this is fail to see that their ment cuts both 
ways, If a very large supply can cut down prices, then it 
is clear that high prices ought to reduce demand, All 
es experience goes to show that this result invariably 
‘ollows. We have heard the coal famine of ten or a dozen 
years cited as a that reduced output raised 
prices. It is true that no attempt was made to limit the 
supply, but the demand was increased; and it is urged 
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that it is all the same whether demand augments or supply 
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decreases; prices must rise in either case. This is a 

complete mistake, however. The reason why coal ran up 

to fabulous prices at the period named was that the 
demand for iron and steel was enormous. The condition 
of the markets was strictly exceptional, and it is but too 
well known that high prices were followed by a disas- 
trous reaction. } 

There is another point of view from which this sub- 
ject may be regarded, and it is even more impor- 
tant than that which we have been considering. It 
leaves on one side the question of demand. The 
point is that’ output cannot be diminished in any 

t manufacturing country by any efforts made by work- 
ing men alone. Nothing can diminish output but united 
action by all those concerned in any particular trade. 
Such united action never yet seems to have been exerted, 
at least for any time. The ironmasters of the North of 
England and of Scotland recently banded together to 
reduce the make of pigiron. It does not appear, however, 
that they succeeded in obtaining anything like a commen- 
surate rise in the price of pig; and it is well known that 
the working men in the districts affected suffered by the 

“change, for the blowing out of a blast furnace throws 
many hands out of employment. In order that output 
might be effectually reduced, it would be necessary for all 
the ironmasters in Great Britain to unite together and 
agree not to make more than a given quantity during the 
year. Union such as this cannot be obtained. Let us 
suppose, however, that a solemn league and covenant was 
entered into, and it was religiously kept as well by the men 
of Wales as by those of Scotland, Staffordshire, and the 
Cleveland district,would prices goup? Therecan benomanner 
of doubt that they would for a time, but only for a time. 
The shipbuilding industry would probably be driven from 
our shores to America and France. The whole finished 
iron trade would suffer; rolling mills would be closed ; rail- 
way enterprise would languish, the coal trade would suffer 
instantly ; less coal would be required, and the demand, 
and with it the price, would fall off; and there can be no 
doubt that the loss to the country would be very large. 
However, it may be said that the price of coal would be kept 
up by still further decreasing supply, but the folly of this 
argument may be made apparent in a moment by pushing 
it far enough. Pig iron might, let us say, be made worth 
£10 or £15 a ton, by reducing supply, but does anyone in 
his senses think that the iron trade of this country would 
be better off then than it is now? The commercial prosperity 
of the country would be wrecked under such conditions. 
It is, however, almost waste of time to speculate on this 
point, because no such united action as that suggested ever 
can be secured. In order that prices should be materially 
- raised by diminishing output, it would be essential in the 
resent day that not only all the British, but all the 
oreign iron makers as well should combine. A material 
rise of price here due to scarcity would only drive the 
purchaser to other countries, such as France or Belgium, 
unless iron were equally scarce there. The result of a con- 
siderable limitation would no doubt be, as we have said, a 
temporary rise in price; but the volume of trade would be 
reduced, and with it the income of the nation. 

But it may be asked, is supply never to be limited? We 
reply, certainly it is; but the limitation almost invariably 
comes under what may be termed the operation of a 
natural law. So long as iron, or calico, or coal, finds a 
market, then this market ought to be supplied; always 
apie that the price is such that a reasonable profit can 

made. To make goods which cannot be sold at any 
price is, however, folly, thus it ap to be a matter of 
doubtful prudence to keep on adding continually to the 
stocks in Messrs. Connal’s yards. To do this is not to supply 
ademand. Of course, the question of what constitutes a 
reasonable profit admits of elaborate discussion; but with 
this we do not care to concern ourselves, The broad facts 
on which we would insist are—first, that reducing output 
in districts can have no effect save one more or less 
disastrous on the districts; secondly, only widespread 
united action in the required direction can much affect 
prices; thirdly, that a rise in price of any raw material 
caused by limitation in the any must tell injuriously on 
all industries depending for success on an abundant supply 
of the said material; and, lastly, that it is almost certain 
that the reduction in demand due to a rise in price would 
more than counterbalance the nominal gain. e do not 
think that these propositions can be refuted. If they 
cannot, then tempting as the reduction of output may 
appear, it must be rejected as an expedient for raising 
wages by sensible men, whether capitalists or workers. 


RAILWAYS AND INDIAN WARFARE. 

OF the useful purposes our railroads must serve in the 
event of hostilities we have long been convinced, but any 
evidence which tends to extend our knowledge of the 
capacity they | pneey for the movement of troops will be 
a welcome addition to our stock of experience. That 
experience, as far as re; European railways, has been 
extensive enough; but these means of communication in 
India, widespread though they be in one sense of the term, 
have not a similar relative proportion to the vast areas 
and { mileage to be trave in that country. It has 
long been a dictum that as railways become more extended 
in India, so far in proportion will our means of defenaive 
operations there be increased; and as they are pushed on 
towards our extreme frontiers towards the north, in which 
—— our greatest difficulties now, and must for the 

ture, arise, the greater becomes our capacity for holding 
that frontier in safety. Information recently made public 
as to the ing powers of some of these northern lines 
becomes therefore of the ag ove possible value. From 
it we can judge as to how far railways as an adjunct to our 
military force in India can be relied upon for warlike 
operations in the future should the necessity for these 
arise; and it would be too much to hope for complete im- 
munity from such necessity for many years to come. 

One of the most important of the railways a3 yet con- 
structed in India having such a direct object in view, 
is the Scinde, Punjaub, and Delhi Railway. During 
Phe late campaign in Afghanistan the whole of the war 
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material required for its prosecution, ‘as well as the a 
themselves, had to be transported by its agency from the 
base of tions as far towards the front as its lines 
extended, and we learn from a publication recently made 
by Mr. Ross, who superintended the arrangements for the 
despatch of troops and stores on the occasion referred to, 
that during the time of the war 538,364 troops and 
followers; 114,156 horses, ponies, and mules; 15,477 
bullocks ; 8645 camels ; 479 s, artillery, and engineer 
carriages ; 148,889 tons of military stores ; and 93,099 tons 
of material for frontier railways, were booked under 
Government warrants. These fi of course, include 
return journeys, &c. It must be borne in mind when esti- 
mating the strain that such an amount of transport threw 
upon the organisation of the railway system, that nts 
the whole period of the war, the ordinary commerci 
and passenger trafic of the line had also to be carried 
on, and we have not heard that this was subject at any 
time to any protracted derangement. As a matter of course 
the military stores, &c., were given precedence, but by 
means of the careful arrangements made, and the full 
supply of rolling stock which the similiarity of gauge 
throughout nearly all the Indian lines placed at the dis- 
posal of the traffic —— comparatively small incon- 
venience was caused to the mercantile and civil community 
ney by the necessity for such precedence being 
acco’ 


It will be interesting to enquire how the management 
was able to cope eo successfully with the enormous demand 
thus caused upon it. We learn in the first place that all 
trains were despatched under “caution messages,” and so 
rapid was the succession of their departure from the base 
station, that intervals of only from ten to fifteen minutes 
could be allowed from the time of one train starting to the 
signal being given for the sending on of that following. 
Under such conditions it was a matter of imperative neces- 
sity that a limit should be placed upon speed, and’we are 
informed that this was fixed at twenty-one miles per hour. 
The result of the care exercised was that scarcely a single 
accident of importance occurred during the whole time 
that this excessive traffic was being carried on, although 
while the highest pressure lasted no less than sixty trains 
were running daily into Lahore Station. This number 
may seem to be comparatively trifling to those accustomed 
to such traffic as we in England witness at some of our 
great railway junctions, such as Willesden, Clapham, &c.; 
but everything is relative, and in India, as yet, at all 
events, on all But the Jargest of the main lines, the pro- 
vision has not had to be made which renders it a matter 
of ease to accommodate the daily traffic on our English 
lines, That with such limited conveniences and appliances 
the management of the Scinde, Punjaub, and Delhi Rail- 
way coped successfully with the demand made upon its 
resources, is a fact that must be keld to be highly credit- 
able to all the staff of the line. . 

It is doubtless an important factor in the question of the 
extension of railways in India that the return likely to be 
obtained from them should be considered. No country, 
indeed, can on extending its lines in the face of an 
assured annual deficit ; but as regards frontier railways 
in that country, it is manifest that such consideration will 
have to be given from two sides, Practically speaking, all 
the railways as yet constructed therein are Government 
lines—that is to say, that even those which have been built 
by private capital have all been undertaken on a guarantee 
entitling the Government to exercise material power over 
their direction, and to share in the profits after that 
guarantee is exceeded by the net earpin During last 
year no less asum than halfa million sterling accrued from 
this source to the Indian Exghequer, and it is therefore 
evident that, as regards individual lines which may be 
proposed by the authorities more for strategical rea- 
sons than with a view of commercial profit, a decision 
need not be restricted by the ordinary considerations 
of profit and loss, If the latter should prove to be the 
result of one railway, it may and will probably, as far as 
can be foreseen, be amply compensated for by profit arising 
from the general system. he evidence that we have 
adduced in this brief summary of the aid to the military 
operations in Afghanistan rendered by the Scinde, Punjaub, 
and Delhi Railway, shows that it is with no sparing 
hand that further extensions towards our frontier in India 
should be undertaken. It is not too much to say that 
without that aid those operations would probably have had to 
be extended over years instead of months, and the saving 
in their cost must consequently have repaid that of rail- 
way construction over and over again. Apart from the 
economical question thus demonstrated, we hold that 
nothing can more strongly show the wisdom of adhering 
to similarity of gauge in India than the fact we have men- 
tioned as to the enormous amount of rolling stock always 
available, enabling railway transport to be so extensively 
utilised as it was during the campaign in Afghanistan. 


THE DETERMINATION OF SULPHUR IN SAMPLES OF COAL GAS. 
AccorDING to a paper recently published in the Zeitschrift 
fiir analystische Chemie by Th. Poleck, the following modifications 
of the processes usually adopted for these determinations are 
accurate and satii He describes an appatatus which is 
readily fitted up, acts continuously, hardly requires constant 
attention, and admits of large quantities of gas being burnt. In 
other respects the process agrees i 
general use in that the gas is completely burnt in air, whereby 
the sulphur is perfectly converted into sulphurous acid, which is 
oxidised with bromised caustic soda to sulphuric acid, and then 
determined as sulphate of baryta. A Bunsen burner is placed in 
connection with the gas meter, and is also put under a broader 
tube opening downwards, so that the Bunsen burner passes upintoit 
about 2cm.,and the flame must burn non-luminously, and must not 
be too high. By means of an aspirator placed in communication 
with a water-pump, the products of combustion are carried 
through three U-tubes, of which the first two are filled with 
bromised caustic soda, and the last with caustic soda which is 
not bromised. At the end of the experiment the amount of 
gas burnt and examined is read off the meter, and the sulphur 
determined in the form of sulphate of baryta. By this process 
the whole of the sulphur present in the crude gas, as well as in 
the purified material, can be readily determined. If the amounts 
ot hydrogen and carbon disulphide present in the 


in principle with those in | J 
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gas be determined in special operations, and the amounts .of | 
sulphur be detected, on deducting-them from the entire amount 
of sulphur present, we have in the difference the amount of 
sulphur present in the form of sulphurised hydrocarbon in coal 
gas. The carbon disulphide is to be determined by converting 
it into the triethyl-phosphine compound. An investigation of 
the amount of sulphur present in samples of from different 
parts of the apparatus gave :—In 100 litres immediately from 
the retort, 0°600 gramme; before the scrubbers, 0°540 gramme; 
and in puri gas, from sulphuretted 

0°276 gramme of sulphur. 


A WELL-TRIED STEEL STEAMER. : 

New ZEALAND papers to hand contain accounts of the grounding 
of the steamer Rvtomahana, belonging to the Union Steamship 
Company of New Zealand, Limited, on Waipapapa Point—the 
same dangerous reef on which the ill-fated Tararua and many 
lives were lost on the 28th April, 1881, and where it had been 
the subsequent intention of the New Zealand Government to 
erect a lighthouse. The mishap to the Rotomahana occurred on 
the morning of Saturday, the 4th August. At the time of the 
accident the vessel was steaming at the rate of nine knots an 
hour, but the discovery that she was in the vicinity of the reef 
enabled the officers in charge to telegraph to the engine-room, 
which had the effect of considerably reducing speed and taking 
way off the vessel before she struck. She remained bumping 
on the reef for some time, but was ultimately got clear and 
returned to Port Chalmers in safety. Subsequent docking of 
the vessel showed that she had sustained serious damage to her 
propeller and stern-frame, large portions of which were com- 
pletely broken away. In addition to these, the bottom of the 
vessel for a considerable length aft had been dented and mis- 
shapen, and rivets started, but no actual piercing of the bottom 
had taken place, owing, doubtless, to the material of which she 
is built being mild steel. It is estimated that the cost of putting 
the vessel to rights will amount to between £4000 and £5000. 
The Rotomahana was built in 1879 by Messrs. Denny, of 
Dumbarton, and was the first ocean-going steamer constructed 
of mild steel. This is now the third occasion on which she 
has been aground, sustaining damage, and yet coming remark- 
ably well through the ordeal. She went on the rocks some time 
after arriving in New Zealand waters, and the damage she then 
sustained, or, rather, the admirable bebaviour of the material 
under most crucial tests, was amongst the first and most con- 
vincing proofs that were instanced in scientific societies of the 
suitability of mild steel for shipbuilding purposes. This recent 
case is as severe a test as any of the former cases, and the hard 
experiences of the Rotomahana, it may safely be considered, are 
pretty conclusive as regards the value of steel ships, , 


A NEW METHOD OF VOLUMETRIC DETERMINATION OF 
PHOSPHORIC ACID IN SUPERPHOSPHATE. 

A PAPER on this subject has recently been published in the 
Zeitschrift fiir analystische Chemie, by A. Mollenda. To prepare: 
superphosphate, bones or crude phosphate are decomposed with so 
much sulphuric acid that exactly acid phosphate of lime is 
formed from the normal phosphate of lime, and as a consequence 
the commercial superphosphate rarely contains free phosphoric 
acid or sulphuric acid. The author has endeavoured to arrive at- 
a knowledge of the amount of phosphoric acid present as acid 
phosphate of lime in such superphosphate, which contains no free 
acid, by volumetric determination with soda carbonate. For 
this purpose it isso neutralised that the ordinary phosphate of 
soda is formed. To accomplish this it is necessary first 
of all to throw down the lime present as sulphate in the 
superphosphate with oxalate of soda. The soda car- 
bonate is heated to the boiling point, and added so long to 
the solution to be titrated till the litmus added in small 
quantities, even when the solution becomes cold, remains blue. 
The mode of calculation is shown by the equation :—2 Na H, 
PO, + Na, CO, = 2 Na, HPO, + CO, + H,0. The results 
obtained by this method show a satisfactory accordance with 
those obtained by weighing or by titration with acetate of 
uranium. Still simpler than with carbonate of soda it is to 
titrate the phosphoric acid soluble in water with the- half 
normal caustic soda solution. This can be carried on in the 
cold, and consequently be also used for the analysis of ammonia 
superphosphate. If a phosphate contains free acid, we must 
add to the solution so much lime water or carbonate of soda 
before the addition of sodic oxalate till a faint turbidity makes 
its appearance. During the titration with caustic soda solution 
a is good to employ phenolphtaleine or phenacetolin as an 

icator, 


LITERATURE. 


The Compound Boiler ; How to Use it and Run it at Sea,  Ez- 
plaining Causes of all Corrosion, and the Formation of Scale, 
with Instructions for its Entire Prevention ; together with Use- 
ful Information for Maintaining Steam at Sea. By A SEa- 
Enorverr. H. G. Reid: Stockton-on-Tees, E. and F, 
N. Spon: London. 1883. 

Unper such a comprehensive title as the above, one is 

naturally inclined to look for a work of many volumes 

each of which records elaborate reasearches into 
the questions involved under the headings of corrosion, 
economy of fuel, life of boilers, &c. &c.; and when it is 
borne in mind that many books have been devoted to these’ 
subjects, it must be confessed that it is highly refreshin 
to come across an author who considers that he has red 

the whole question, and treated it as exhaustively as his 

title gives one to suppose, within the narrow limits of a 

thirty page pamphlet. 

Our author, without any preface as to the inten- 
tion of his little work, launches at once into his sub- 
ject, beginning, in an abrupt fashion, with a section 
devoted to the circulation of water in multitubular 
boilers. The questions of corrosion, &., have, as we 
before said, been treated by the best authorities in 
the world of engineering. A Royal Commission was’ 
appointed to take evidence from every engineer—land or 
sea-going—in the country whose opinion was considered to 
be worth having, and the results were published in a Blue 
Book, the most surprising thing connected with which 
was that it showed how completely antagonistic were the 
opinions of eminent, or at least well-known, men. But 
now forth comes a sea-going engineer, who, with simple- 
minded egotism, dogmatises and reduces the whole subject 
to a few . These few pages, however, are well 
worth perusal, and beyond doubt contain many hints 

d i guidance of the engineer 
in charge of boilers at sea, though we do not see that 
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much, if anything, has been added to our knowledge 


my experience has taught me that there is not the slightest 
difference. Both waters gather their corrosive powers 
during their through the condenser in exactly the 
same proportion ;” and a little further on, “ The density of 
sea water does not make its corrosiveness, but by being 
strong or dense it retains and holds the galvanic powers 
which the water has gathered in a more combined form 
than fresh.” Now this looks very like a contradiction, for 
if corrosive powers are due to the density of the water, 
that is to say, if dense or strong water “retains or holds 
galvanic powers in a more combined form,” then, as sea 
water is by its very nature more dense than fresh, it must 
possess more corrosive properties. It isto be presumed 
that “A Sea-going Engineer” has carried out experi- 
ments with a view to settling the question of cor- 
rosion by using for an extended time fresh water 
for the supply of his boilers, and that his engines 
were surface condensing. If this is not the case, 
he can scarcely speak of his own experience, and if it is the 
case, a detailed report from his pen might be of consider- 
able practical advantage. Another point is to be noticed 
under the same heading. He writes, “There is one pecu- 
liarity which will always be noticed in a boiler which is 
run without changing the water by blowing off, that is, 
no matter how strong or dense the water may be, it will 
always be found that no salt will be deposited in a hard or 
compact scale on the iron of the boiler. It is not the 
state of the water which prevents this, but the amount of 
oil that is in circulation with the water.” It is not quite 
clear here whetber the author means scale or salt. In his 
pamphlet he has drawn no distinction between scale, which 
isa me Saye of sulphates and carbonates of lime, mag- 
nesia, » and salt proper, which is an important 
element in deposit, and we are therefore justified 
in assuming that scale is meant. Now the lime which 
goes to form scale will be thrown down by heat alone, while 
the salt will be deposited when the water has become so 
saturated with it that it can carry no more, that is when a 
density of about 24 to 3 times that of sea water has been 
reached, and this salt and lime will most certainly form in 
the shape of a hard compact scale on the iron surfaces if 
they are clean, free from rust, and if no soda has been sent 
through the condenser, for soda in the boiler will absolutely 
prevent the formation of any scale. In general practice 
the use of much oil or tallow has been discontinued for 
the lubrication of tle cylinders — which theoretically 
require none—and very few of the better class of sea- 
gang nanos use more than a few drops in the day, say 
a tablespoonful. Such being the case, we can 
accept the theory offered in the pages under notice. The 
object of every caginety of a steamer should first be to 
get a nice thin uniform scale on the surfaces of his boiler, 
and no better preventive of corrosion can be found, 
and this can beyond douot be done if the engi- 
neer knows his business, Should the tes of 
the furnaces and combustion chambers rusty, 
lime water has been found to be of great use, and it is the 
ractice of many “chiefs” to mix up a few handfuls of 
ime in a bucket of water, then to let it settle, and to send 
the clear water drained off into the boiler, The best 
section in the pamphlet is that on pitting, which contains 
very useful directions, and should be read by engineers in 
a" of boilers. The author shows that pitting is due to 
the dirt originally contained in the water mixing with the 
oil which gets into the boilers, and in the form of “ grease 
balls” lying along the bottoms. When, however, a mini- 
mum of oil is used, and careful blowing off has rendered 
the water clean, there is little danger from this cause, espe- 
cially if lime water has been used, 

Our author says little on the subject of collapsed furnace 
crowns, but that little is so good that we can only wish he 
had treated the subject more exhaustively. However, he 
only regards the matter from the point of view of the most 
gross neglect, and we know that crowns do come down 

m many other causes. Not long ago an engineer, 
remarkable alike for his intelligence and his care 
brought his ship into the Thames with a badly collapsed 
furnace crown, for which he could not account. The boiler 
was examined, and found to be quite clean, and in excellent 
order, and with a very thin black scale on the furnace 
crowns. The necessary repairs were carried out, and the 
ship went to sea again, but had not been long away before 
the other crown of the same boiler came down. The case 
was investigated by a well-known engineer, who in the 
course of his inquiries discovered thata considerable quan- 
tity of a certain well-known patent lubricant was used for 
the cylinders. He procured some of this and evaporated 
it in a common garden bucket, until a slight thin dark 
deposit remained. He then filled the bucket with water 
and placed it over a common fire, but before the water 
began to boil the bottom of the bucket was red hot. Fur- 
naces collapse from many causes, The London Mutual Boiler 
Insurance Asses wd have now before their engineer a 
case in which a large flue collapsed to explosion upwards. 

The longest paragraph is devoted to instructions on the 
management of the rae boiler, and “A Seagoing 
Engineer” manages it ost entirely according to the 
deposit which the water from the boiler leaves when evapo- 
rated in thisway. He draws alittle water in a small basin 
from any convenient cock. The water is then evaporated, 
and in course of evaporation the oil contained in the 
water will float at the top and will deposit at what was 
the water level ; “the depth of this rim of baked oil and 
its thickness show the amount of oil in the boiler which 
needs removal.” When the water has been evaporated 
“the colour of the sediment at the bottom will show the 
amount of blowing or changing of water that is necessary 
for the removing of the corrosive power of the water.” 

_It is then stated that “if pure fresh water is used for the 
boiler, and there is no corrosive power in it, no salt will be 
found. If there should be no galvanic power in the 
boiler, no colouring will be left on the bottom, and no 
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changing of water or scumming is necessary.” And so 
on; if Sage is. pure white, too much scaleis being 
laid on ; in fact, any colour in this deposit shows that the 
water possesses this power to the shade of the colouring 
found, a very faint straw being the proper colour 
to maintain. Now in theory this may: be all very 
well, but a thousand different things may get into 
the boiler which will affect the coloir of the water, 
hence that of the deposit, and finally the de- 
duction adduced. Zinc plates do not seem to have met 
the approval of our author, who says, “Of what use then 
can zinc plates be when it is well known that they are de- 
stroyed after being in the boilers four or five days.” Now 
zine plates are undoubtedly admirable anti-corrosives, and 
as such are extensively used, and if. put into a boiler 
certainly will not be destroyed in anything 

ike four or five days, indeed, four or five weeks would be 
very much nearer the mark, If, when properly put in, 
not hung, they do really disappear in four or five days, a 
very active pun i = action is going on, and larger plates or 
some other method should be adopted to prevent this, The 
necessity of keeping the condenser clean is strongly insisted 
upon, and upon no more important point could stress have 
been laid; but the method advised can be improved upon 
in all condensers which are fitted with hot well overflow 
pipes. The author suggests caustic soda, and water put in 
with a syringe in port. We wouldsuggest that the day before 
going to sea a strong solution of alkali should be put into the 
condenser, eay six or seven buckets full, the suction valves to 
the feed pumps having been previously carefully shut, and 
this should be allowed to remain in for the remainder of the 
time until the ship is ready for sea. The boilers having 
now been pumped up to three-quarter glass, the engines 
may be run without a feed for a little while—say half an 
hour—during which time the flow of water through the 
overflow pipes will remove every trace of dirt or deposit, 
&e., previously loosened by the alkali, 

The little work is wound up by some apt and sensible 
remarks on the advantage of engineers being good firemen ; 
the management of men; the importance of the use by 
every engineer of the indicator; and the last page is 
devoted to some useful remarks anent the loadin 
of ships, which appropriately wind up a practical 
pamphlet which cannot fail to give suggestions to all sea- 
going or superintending engineers who will read it. We 
take exception to some of the author's arguments and 
re but on the whole the pamphlet is well worth 
perusal, 


THE IRON AND STEEL INSTITUTE. 
ALTHOUGH, on account of an accident, the official 
visit to the North-Eastern Steel Company’s Works was 


hardly | abandoned, a large number of members took the oppor- 


tunity of making individual visits. These works were 
commenced in 1881, on 32 acres of ground, for converting 
phosphoriferous Cleveland pig into steel by the Thomas- 
Gilchrist process, They an operations last June, and 
turn out about 1000 tons of rails weekly, employing 500 
men, working double shift. The magnesian limestone for 
the basic lining is calcined in three kilns, and then crushed, 
und, and mixed with tar, so as to form a stiff paste. 
his is used for lining the converters, iron rods, which are 
afterwards withdrawn, forming the holes in the bottom for 
the blast. There are four 15-ton converters, arranged in 
a single row on a gantry 20ft. above the floor. The pig 
iron is melted in three cupolas, and the molten metal is 
received in 12-ton ladles mounted on trucks, and pushed 
by a small locomotive to a 20-ton hydraulic lift, by which 
they are raised to the top of the gantry. Here another 
locomotive pushes the truck to the converter’s mouth, and 
the metal is poured into it by means of a worm and wheel 
on the ladle. After the addition of the lime and the 
spiegeleisen, and when it has been ascertained by a test 
ingot that the blow has been continued long enough, 
the steel is poured into a ladle, which is transferred by a 
crane serving two converters to the pit crane, when the 
ingot moulds are filled in the usual manner. The ingots— 
sufficiently large for three-length 80 1b. rails—are run on 
bogies to Gjers’ soaking pits, whence they are transferred 
by live rollers to the cogging and finishing mills. 

These works and four others—B. Samuelson and Co.’s 
blast furnaces, Gjers, Mills, and Co.’s ironworks, Jones 
Bros,’ rolling mills, and Watson’s wharf—all situate on the 
West Marsh, Middlesbrough, are illuminated by the 
Brush electric light from a central station. This is carried 
out by a branch of the Hammond Electric Light Com- 
pany, called the Yorkshire Brush Electric Light and Power 
Company, whose works should have been visited on the 
second day of the me we Their station forms the centre 
of a quadrant, bounded by the Tees, on which are situate 
about a dozen ironworks, &c., all of which were open to 
the inspection of the members. The company has put 
down a 16-horse power portable engine, by Messrs. Fowler, 
of Leeds, and a Brush 40-light dynamo machine, with a 
second in reserve, and has laid about six and a-half miles 
of main cables, consisting of No. 8 B.W.G. copper wire, 
supported on poles on its own land, and seven No, 16 
Glover wires, insulated with gutta-percha, in the works 
that it illuminates. From this main cable it leads 
branch lines to the different works as required, and it 
has let all the power that it at present generates. The 
company is about to put down further plant, in the 
expectation of taking contracts for a 200-light supply; 
and it is worthy of note that it is successfully running 
three parallels, of eight incandescent lamps each, off the 
same cables as the arc lamps, The dynamo machine has 
an electro-motive force of over 200 volts, and is run at 
680 revolutions a minute. An ingenious arrangement has 
been devised for by prem, the driving belt. ‘The dynamo 
is supported on a platform, to the under side of which are 
attached two oak bearers, and these slide on pitch pine 
balks, the surfaces being treated with a mixture of plum- 
— and tallow. Embracing the ee are two stra) 
bolts, the nuts of which are screwed up uniformly, accord- 
ing to requirements; thus aiabeat the dynamo away from 
the engine, There arg switches for turning the light off 
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from the different works, and sending it through a 
resistance coil. The foreman round to all the works 
every evening to see that the are working properly, 
and take orders for the following night. The company 
cherges £25 per annum for each 2000-candle lamp, and the 
current from sunset to sunrise, not including carbons; 
but hopes shortly to be able to charge for the current 
per meter as used. 

On the night of the conversazione at Marton Hall, the 
Hammond Company illuminated the conservatories with 
twenty-five 20-candle power Swan electric lamps, supplied 
by twenty-six Faure-Volckmar storage batteries, that had 
been charged in London, and sent down by r train 
the previous day, The work of laying the wires was 

n on the morning of the conversazione by Mr. T. 
Smith, the ompenys engineer, and completed in time, the 
light being available for more than three hours. 

An interesting fact in connection with Middlesbrough is 
the large extent to which blast furnace slag is utilised. No 
less than 2,000,000 tons of this substance has been 
absorbed by the works of the Tees Conservancy Com- 
mission, and it is probably due to this circumstance that 
Mr. Charles Wood’s methods for the utilisation of slag 
have not received a wider application in the district, As 
it is, the company with which he is connected is the only 
one at present to put them in practice in the United 
Kingdom. The whole of the arrangements were open *o 
— by the members. 

he Tees Ironworks, of which Mr. Wood is the manager, 
are the second that were put up in Cleveland, Messrs, 
Bolckow, Vaughan, and Co,’s being the first, but the 
pi furnaces have long since given place to three 75ft. 
high, and-two 85ft. high. Gjers’ cast iron pipe stoves have 
also been superseded by the latest type of Cowper's hot- 
blast stoves. The production is 2750 tons of foundry pig a 
week. There is also an ironfoundry, in which machine 
moulding is largely employed, capable of turning out 
650 tons a week of railway chairs, screw piles, straining 
posts for wire fences, and such like articles. A large por- 
tion of the slag is taken by the Tees Conservancy Com- 
missioners, the balls when cold being run by lecomotives 
under a two-jibbed Titan, devised by Mr. Fowler and Mr, 
Wood, and made by Messrs. Appleby Brothers, by which 
they are shipped on the barges. The remainder is received as 
it runs from the furnace, either on a horizontally revolving 
table, kept cool. by water and thus converted into s 
shingle for making concrete’ in a vertically revolving wheel, 
when by contact with watir it becomes sand for making 
mortar; or in a special machine, in which a jet of steam 
converts it into silicate cotton. This latter substance is 
taken entirely by a London firm for making non-conducting 
coverings for steam pipes and boilers, and also fur deaden- 
ing sound and fire-proofing houses, Near to the furnaces 
are works for making bricks, which can be sold for 
five or six shillings less than clay bricks, The slag sand 
is intimately mixed with suitable proportions of finely 
ground lime and gypsum and a little ironstone, and 
then compressed in a rotary machine devised by Mr. 
Wood, the bricks setting hard in the course of a week 
or two, 


METACENTRIC DIAGRAM OF 8.8. AUSTRAL. 

WE give here a metacentric diagram of the steamship Austral, 
to which we have referred at some length in another page. G, is 
the position as at Sydney, but with tanks full; draught, 23ft. 6in. 
M,, Mg, Mg, My and M;, as at Sydney at the time of the accident ; 


Ms 


of 
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—— 22ft. 8hin. G,, G, and G, experimental line ; draught, 


Oft. 10in. The next line below, light condition, but with ballast 
tanks full ; draught, 19ft. 3in. Lastly we have, light condition, 
ballast tanks empty; draught, 17{t. 6in. 


TESTING MACHINE, KING’S COLLEGE. 

On page 264 will be found engravings illustrating a testing 
machine lately erected in the Metallurgical Laboratory of King’s 
College under Professor Huntington. Of this machine we shall 
give further engravings in another impression, and at the same 
time a description of the machine. 


SovtH KEnsincTton Mouszum.—Visitors during 
29th, 1883 :—On Monday, Tuesday, and Saturday, free, from 

10 a.m, to 10 p.m., Museum, 10,605; mercantile marine, Indian 
section, and other collections, 5389. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m., “aseum, ; 
i ections, 2430. 


w jormer ye 
Total from the opening ihe 3,451,414. 
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to corrosion by water our author says :—“Sea water 
is generally supposed to be more corrosive in its pro- 
nerties than fresh when used in marine boilers; but 
| 
3 
| 
Yar 
| 
| 


268 


THE ENGINEER, 


Oct. 5, 1888, 


CONTRACTS OPEN—FERRY STEAMERS FOR THE WALLASEY LOCAL BOARD. 


‘MESSRS. FLANNERY AND FAWCUS, LIVERPOOL, ENGINEERS. 
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OONTRAOTS OPEN. 


WALLASEY LOCAL BOARD. 
THE following is from Se ein of a double-twin screw 
passenger steamer, to be 100 Al at Lloyd’s, for ferry pur- 
‘ Messrs. Flannery and Fawcus, engineers, 17, Water-street, 


erpool. 
Dimensions.—Length over breadth moulded, 35ft.; 
depth moulded, 11ft. 5in.; draft led, 7ft.; freeboard, 5ft. 
General.—The boat to be divided into at least 18 water-tight 
ya ow eae by iron bulkheads, as shown on plans. To be 
le-bowed with rudder at each end. Machinery amidshi 
under main deck. Saloon fore and aft on main deck and supple- 
mentary saloons below deck as large as possible. Cabins for 
officers and crew under main deck at end of machinery space. 
Draught of water not to exceed 7ft. with 10 tons of coal on board, 
and speed to be 11 knots per hour in smooth water. Model and 
plan to be approved before the work is commenced. 
*Scantlings.—All to be as per Lloyd’s rules for 100 A1 class. 
Iron used to be of best quality of shipbuilding iron, the brand to 
be wed. If the vessel is built of steel, only that made by the 
andore-Siemens Company, or by the Steel Company of 
is to be used, pe gtd jal permission in writing. 

a og x ~ forged iron out of best w. scrap, 7in. by 1gin., 
scarpbs 
Stern and vader posts.—6}hin. by 3in. properly secured to keel. 

i 2lin. apart, 


doubled from bilge to Hy 
Deck beams.—Of T-bulb iron 7in. by 4in. on alternate frames 
with the n fore and afters, and carlings for boiler and 
engine hatches — ways to have substantial knees, 18in. 
tight bulkheads of din, plate, proper! 
— water-ti of ii 
ith 2hin. by 2hin. angle irons 30in. well 


to 
iron, 


ilge keelsons.—And side stringers of double angle irons rivetted 
3in. by 
t section amidships, tapering fore 


Gunwale.—Angle irons to be securely fastened to stringer and 
sheer strake. 

Plating.—Garboard strake to be 30in. by .; from garboard 
strake to lower edge of sheer strake, ;4in. by 3 sheer strake, 


rudder-posts double rivetted landings, keel plates and lower ed 
of sheer strakes double rivetted. Rivets to be of customary 
for the plates, and of the best quality of rivet iron. 
Machinery.—Dire ing inverted compound engines, havi 
two cylinders working on right-angled cranks, and ly oun 
to the bed-plate and condenser by cast or wrought iron columns, 
the engines to be capable of e~ not less than 550 indicated 
horse-power on trial at load Each engine to be—except 
d dependent of the other, and all age parts where 
possible to be interchangeable, and either to be capable of running 
continually with the other one stopped or disabled. Each engine 
to have one high-pressure cylinder, 19in. diameter, and one low- 
pressure cylinder, 34in. diameter, both —- a stroke of 24in,—or 
e. 


equal approved dimensions—placed side by 
Surface condenser.—To be fitted with -metal tube-plates. 
Cond: tubes gin. diameter and No. 20 ¥.G. packed with brass 


serene and cotton cords. Condenser to havea cooling surface 
of 1400 square feet. The circulating water to be passed through 
the tubes and the steam outside them. A brass cock to be fitted 
- 80 a8 to give soda injection for cleaning the tubes, and also aj ed 
means for preventing the dirt entering the boiler, to be fi with 
mud doors in bottom, placed conveniently for cleaning. All bolts, 
stays, and nuts inside condenser to be of Muntz m 
Air ipa agg be not less than one-twelfth capacity of low- 
der. Tobe of cast iron, lined with smooth] 
bolted to the back of the condenser, and fitted wi 
head, bucket, and foot valves and seatings. All air pumps and 
feed seatings to be of gun-metal, with Kinghorn’s metallio, valves, 
rods of manganese No iron bolts or nuts to be exposed to 
the action of the water. Air pumps to be fitted with suitable 
hotwells on delivery and overflow to engine room. 

Boilers.—To have two circular return tube boilers with total 
heating surface of not less than 1700 square feet. To be 9ft. Gin. 
diametcr and 10ft. long. Detail drawing of boiler to be submitted 
and approved before the work is taken in hand. Shell plates to 
be of the “‘best” Staffordshire, double rivetted in longitudinal 

seams, with double butt straps, end plates of “‘ best best.” Top of 


deductions in 


* The stated above are for 
weight as by Lioyd’s to be made for bullies ta 


n 1s 20 


Seale. 


furnace, Lowmoor; bottom, ‘‘ best best.” Tube of combus- 
tion chamber, Lowmoor ; both to be one plate with no seams, back 
and side plates of ‘‘best best.” Front tube plate to be one-sixteenth 

er in the hole than the back, for ease in drawing tubes. 
Tubes to be so fitted that they and the tube plates may be scaled 
without removal. The boilers to have not less than 330 cubic feet 
of steam space. A steel boiler of suitable and approved scantlings 
may be fitted, if desired by owners. Plates to be chipped or planed 
on edges and to be caulked outside and inside where sunetiegls » 
Boilers to have three combustion chembers, and to be accessible 
for cleaning over top of furnaces. Stays to be placed sufficiently 
wide apart to allow a man to pass between them. 

Sealed tenders, which are to state price for vessels constructed 
of both iron and steel, addressed to the “‘ Chairman of the Ferry 
Committee,” and endorsed ‘‘Tender for Steamers,” to be left at 
the office of the Clerk of the Borough, Egremont, Cheshire, not 
later than 5 o’clock in the afternoon of Thursday, the 11th proximo. 


ra 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


THE uncertain wet coal 

over! g the market, consequent u) 
the action which the colliers are taking with a view to secure ote 
in wages, tended to impart strength to the iron markets of Wol- 
verhampton and Birmingham yesterday and to-day—Thursday. 

Boiler-plates were quoted firm at from £8 10s. to £9 and £9 101, 
Tank plates were procurable at £8. Yet the demand for plates 
was not active. Sheets were in more favour, Merchants are 

jhasing upon account of India and Russia, and some makers 

rted a capital business doing with Odessa, through German 
middlemen. e home trade keeps good with the galvanisers, the 
stampers, and the braziers. Singles were quoted £7 17s. 6d. up- 
wards; doubles, £8 5s.; and trebles, £9 5s. 

Upon the occasion next week of the uarterly meeting, the sheet 
firms will assemble to adopt a tredbee to the Board of Trade, in 
behalf of the issuing by that authority of a special wire gauge, to 
avoid, in the behalf of makers and consumers alike, the incon- 
veniences otherwise inevitable from the new standard gauge. 

Galvanised sheets were a little firmer in price, The Birkenhead 
Galvanising Company wp £13 per ton f.o.b., and refused offers 
of less money. Most of the corrugated sheet have an average 
of work in hand; but new orders are coming forward slowly. This 
week’s advices from Australia — of a steady but a cautious 
market, with prices without alteration. By some other firms 

vanised corrugated sheets were quo with delivery London or 

pepe, 0 Se SS. to £13 for 18 and 20 w.g., £13 10s. to £14 
for 24 w.g., £15 10s. to £16 for 26 w.g.', and £17 10s. to £18 for 28 
w.g. Galvanised flat sheets in cases were for the ‘‘ Woodford” 
brand £16 for 18 and 20 g., £18 for 24 g., £19 10s. for 26 g., and 
£21 10s. for 28 g. Best close annealed sheets in cases were £18 10s., 
£20 10s., £22, and £24, according to gauge, and double best ditto 
were £20, £22, £24, and £26 per ton, according to gauge. 

Hoops for coopers’ use were quoted £6 10s. with a steady demand ; 
and strips £6 5s. with an active sale for gas tube, and for nail and 

purposes. 

Bars were at from £6 2s. 6d. for a common smithy 
quality up to £7 10s. and £8 2s. 6d. for marked qualities ; while 
an excellent bar was‘to be had in any quantity at £7, at which 
price it was selling for use in the Australias and New Zealand. 

Native pigs were tame, but makers continue the same rate of 
output that has been current for some time Best cold blast 
are quoted 85s., and hot blast 65s. to 62s. 6d. These prices are 
likely to be redeclared at the quarterly meeti Part mine pigs 
are 52s. 6d., and common 42s. 6d. to 40s. Vendors of foreign 
medium class pigs again re; some tolerable sales in advance of 
next week’s meetings, and they were rather firmer in quotations. 
Good Derbyshire sorts were quoted 47s. 6d.; Northamptons, 
46s. 3d.; Leicestershires, 48s. 6d.; and Lincolnshires, 50s. Hema- 

‘or the present, at any 
rnace qualities were 9s. 


the ensuing twelve months. Steam 

Cokes were quiet, ly as to best South Yorkshire qualities, 

for which such prices as 16s. 6d. to 17s, 6d. per ton were demanded. 
byshire cokes were quoted about 15s. 6d. and North Staffori- 
shire sorts 14s. to 14s. 6d., delivered in the Midlands. 

The Mill and Forge Wages Board met on ay to Birmingham 
mouths, the operatives having given notice to discontinue the 
sliding scale and to claim a revision of the wages basis. The 
masters sought a reduction. They urged that they could no 
go on paying 7s. 6d. ton for that wages 

just been dropped in the North of England to 7s. per ton. 
The Staffordshire masters could not afford to pay more than their 
competitors in the North. The men’s representatives claimed that 
the present basis was arranged much too low, and that it was no 
answer to say that because there bad been a reduction in the 
North there should be a reduction in Staffordshire. The last 
ascertained average net selling price of bars in Staffordshire was 
£6 15s. 7d. per ton, whereas the average of all classes of iron in 
the North was only £6 2s. 4d. The men further hazarded the 
assertion that if the average of all classes of iron was ascertained 
in Staffordshire the net average would be £8 2s. 4d. per ton. On 


these grounds, and on the ground that there was a demand 
for iron, the men claimed a 7} per cent. advance. President 

promised his in a few days. 
The award of the President of the Wages Board was made 
ingham. It states that no 


known to-day—Thursday—in Birm‘ 


advance; and decrees that from October 2nd to December 31st 

next, puddlers wages shall be 7s. 6d. per ton, and millmen’s in 

penves, After the end of the year a month’s notice may be given 
terminate the ment, 

Likewise on Fri 4 there was an effort the coalmasters to 
make wy ay with the Conciliation Board formed in connection 
with the coal trade ; but through the apparent determination of 
the colliers’ representatives to establish a permanent rise and to 
maintain it the meeting came to nothing, and the business of the 
board has reached a dead lock. While now some sections of the 
men are urging that a demand should be preferred for a rise of 10 
 oa/ cent., and the present 3s. 8d. per day in the thick coal seams to 

the minimum wages, others, as the Old Hill district men, have 
issued an ay for a similar demand to be made all along the line 
without reference to the Conciliation Board. 

The annual meeting of the Mines Drainage Commission was held 
in Wolverhampton on Wednesday. The annual re , which 
were on the whole satisfactory, were passed, and Mr. Walter Wil- 
liams was re-elected chairman for the ensuing year. Steady pro- 
gress in alike the underground and surface works was reported, 
with capital results, ially from the new Stow Heath pumping 
engine, for deep drainage. e chairman stated that with a little 
more patience the work of the Commission would be satisfactorily 


com 

The builders of machi for ing nuts and bolts were never 
busier. From Scotland, the North of England, and Lancashire, 
the demand is remarkably active. Engineers’ bright bolts are 
likewise in demand. 

In some branches of the hardware trades there is this week much 

in the completing of orders to be sent to the North of 
urope and Canada before the frosts set in. Some fair orders con- 
tinue to arrive from South Africa, and there is an increase of 
chases on account of India. Certain of the South y feet cml 
markets are still demanding large te lots. 

Manufacturers of metal wares who have hitherto been accus- 
tomed to supply the War Office and the Admiralty through middle- 
men, are now beginning to make for the Government direct, This 

its from interviews had with Mr. Nepean, when, sometime ago, 
he attended at the Chambers of Commerce in Birmingham, in 
Wolverhampton, and in Walsall, in promotion of the desire of the 
departments to buy from manufacturers themselves. 

is week the representatives of about two thousand horse nail 
makers in the South Staffordshire and East Worcestershire dis- 
tricts have given the masters a fortnight’s notice for an advance in 
=e of oe thousand upon the present rate, which is 2s. 9d. 
per thousand, 

** Wilson’s Gas Producer” was the subject of a paper read before 
the Institute of Iron and Steel Works Managers, at Dudley, cn 
Saturday. The author, Mr. O. H. lown, showed how cheaply 
and successfully the machine produced gas fuel for heating pur 


poses. 

The Worcester Town Council on Tuesday determined to apply 
for a provisional order under the Electric hting Act, 1882, for 
supplying the electric light in that city. The object of the applica- 
tion is to prevent public companies from getting control of the 
es ough the Council have not at all made up their minds 
whether or not they will proceed with the order after obtaining it. 

The yy Corporation are complaining that serious damage is 
being done to property in that borough by the mining operations of 
Lond Greaviie number of houses have been rend untenant- 
able, and heavy losses to the borough funds in rates are, it is 

ed, in consequence sustained. e Council have addressed 
Granville through his lordship’s agent, expressing the hope 
that immediate steps will be taken to prevent further e, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—Theiron trade of thisdistrict continues — steady, 
so far as present business is concerned, but the market is devoid of 
animation, and there is still an absence of any weight of new 
business coming forward to take the place of the contracts now 
being worked off. So far as prices are tested by the limited 
transactions reported in the market, the tendency is ina downward 
direction, but as yet there is no very material actual giving way, 
and makers generally do not show any very great anxiety to press 


sales. 
prevailing tone of the Manchester iron 


prices. 
with so far as foundry =. are concerned, and they are now 
to give way a little to meet buyers where business can 

one, but in forge iron they are so fully sold for the remainder 
the year, that they are indifferent about further orders at 

present, and for this 

prices. In fact, it ma: 

the same both for 

less 24 delivered equal 


ropes | of: iron are very stiff in their 
be said that Lancashire makers now want 
forge and foundry qualities, and 45s, 3d. 
to chester represents pd peo basis 
of values. In district brands of pig iron occasional sales are made 
which in the bulk represent a moderate amount of business, and 
notations remain on the basis of 44s. 10d. to 45s. 10d. less 24 for 
orge and foundry Lincolnshire delivered here. Sellers, however, 
take under these figures for orders of any weight. A few sales of 
Middlesbrough iron are d at about 488. net cash for good 
foundry brands delivered here, and in hematites there have 
transactions to a moderate extent at about 58s, 6d. less 2} for 
— qualities delivered equal to Manchester. 

The forges generally throughout the district are kept in full work, 
and with present business makers may be said to be busy. There 
is, however, comparatively little work in prospect ahead, and 

hough for emma delivery are firm, there is a tendency to 
give way a little for f contracts, and merchants in some 


cases are operating as ‘‘ bears” on future business. The 
state of the men in some of the Jarge iron districts, and the pros- 


| 
with doubling pieces 3ft. long across the floors. 
Floors.—15in. by x'yin.. except in way of engines and boilers, 
where they must yein., and to be in one plate, or welded up, 
and the weld properly alternated on either side of the keel. 
Reverse frames.—Of angle irons 3in. by 2hin. by ;;in., extending 
alternately to the side and to the gunwale. In the engine-room 
between double frames, and - on single frames. One 
longitudinal bulkhead at centre, from fore end of boiler | 
fore end of peak, of ;;in. plate, stiffened with suitable angle 
All bulkheads to be properly caulked. The necessary manholes 
é for accessibility to every part to be provided. 
plates to be secured to floors with angle 
irons: Angle irons to run on the top of the reversed frames, with 
a bulb iron between them, the bulb iron Toe down where it 
crosses the floor low enough to allow it to be rivetted securely to 
F the intercostal plates. 
B 
to t 
Si 
and aft. 
Tie plates.—Of a substantial kind to be secured to deck beams 
and stringers. 
Pillars.—In engine and boiler space 2in. and 1}in. in the saloon, 
to be placed where required and secured as usual. 
_. Rivetting.—All butts to be double chain rivetted, butt straps ee 
yuin. thicker than the plates they connect, keel, sterns, and I 
j to 8s. per ton; mill qualities, 7s. 6d. to 7s.; good forge, 6s. 6d.; 
- and inferior, 6s. to 5s. 9d. per ton. Even at this last price there 
j were offers to sell 10,000 tons forward with delivery extending over 
market on y. or pig iron very little inquiry was re 
and buyers who have any orders of weight to give out, hold back 
| 
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pect of serious labour difficulties, are, however, calculated to induce 
caution into business and with so much uncertainty 
surrounding the future course of the market, any large operations 
on the of falling prices would involve a very con- 
siderable amount of risk. Present a for delivery into the 
Manchester , remain at 2s. 6d. to £6 5s. for bars, 
£6 12s, 6d. for hoops, and £8 5s. to £8 7s. 6d. for sheets. 

Several im modifications of the Manchester Ship Canal 
scheme have decided upon by the promoters with the view of 
remo’ some of the objections which were raised by the oppo- 
nents of the Bill before the Parliamentary Committees, At 
Eat I am only in a position to indicate generally the direction 

which these modifications tend. The Fe eye Warrington 
tunnel has been given up in favour of a high-level bay ad the 
_— for the railway bridges, which were originally fixed at 
in 114, are to be somewhat improved, and an important alteration 
is to be mado in the line of the canal near W: m, which, it 
tee tend to weaken the opposition of the Liverpool 


_ The annual meeting of the Manchester 

held on Tuesday, and Mr, Edmund Pi elected - 
dent for the ensuing year. The report showed a slight falling off 
in the number of members, but the society—which, during the last 
few years, has become more an tion of mining engineers than 
of geologists — simply still occupies a strong position, both as 
regards membership and funds. To meet the wishes of a large 
number of West Lancashire mining engineers who are members, 
three meetings are to be held during the ensuing session at Wigan. 

A fairly steady business for the season of the year is bein 
done in the coal trade of this district, but the demand is n 
such that it has warranted any Sater qe advance in prices 
this month. At several of the Bolton leries prices have been 
put up about 10d. per ton, and in West Lancashire, where the 
whole of the advance put on at the commencement of last month 
has not been realised, colliery proprietors are stiffening up to 
the full that been banged all 
movement, and quo ra are ly une 
classes of round coal are moving away without difficulty, and at 
the pit mouth prices average 9s. to 10s. for best coals ; 
7s. 9d. to 8s. 6d. for seconds ; and 5s. 9d. to 6s. 6d. for common 
coal. Engine fuel continues bad to sell, and slack, which is a 
general drug, is pushed for sale at very low figures. Burgy 
averages 4s. 6d. to 5s.; slack, 6d. to 4s,, with common 
ost any figure from 2s. 6d. per ton 
upwai 

Shipping keeps fairly active, with Lancashire steam coal 
delivered at the high Loai, Liverpool, or the Garston docks, 
fetching 7s. 9d. to 8s. per ton. 

Coke meets with a moderately demand at late rates. 

A conference of miners representing the districts of Lancashire, 
Yorkshire, Cheshire, North and South Staffordshire, Worcester- 
shire, and Warwick has been sitting in Manchester this week to 
consider the question of wages, an 
Thursday—it was decided to ask for an advance of 1 cent, 

Barrow.—I can hear of no improvement being manifested in the 
hematite pig iron trade. The quiet tone reported as e 
last week still continues. The business coming to hand is incon- 
siderable, and there is a disposition on the part of buyers to order 
at lower prices than are now ruling, but these orders are refused, 
as makers consider the prices now ruling are as low as are com- 
mercially practicable. e sales are not by any means equal to the 
output, and makers are considering the advisability of reducing the 
oitput of metal. The shipments not being heavy, there is a ten- 
dency to increase the stocks, which are already very large. — 
tions have experienced no change, the current prices aa for No. 1 


THE SHEFFIELD DISTRICT, 


. (From our own Correspondent.) 

TxHeE South Yorkshire coalowners have at length taken decided 
action in to the demand of the miners’ delegates for an 
advance of 15 per cent. in wages. At a meetin; held at Sheffield 
on Tuesday, over forty collieries were represented, the output from 
which was upwards of 15,000,000 tons per annum. It was 
unanimously resolved :—(1) That this meeting 
inaccurate information has been given to the colliers of the 
district, calculated to mislead them with regard to the position 
of the coal trade, and consider it due to the workmen and 
the public to make the following statement: That it is not 
correct that any of the collieries of the district have been 
making enormous profits during the last twelve months; but it is 
fact that a 
positive loss, and only those in an exceptionally favourable position 

ve been able to make any profit at all; that although the aver- 

e prices of best coal have advanced about 6d. per ton since this 
time last year, the price of inferior coal and slack—of which more 


than one-third of the output consists—and also of coke has not | 46s. 1 


gone up, but is, in fact, lower than last year, so that the advance 
cannot be considered’ more than 5d. per ton all round, of which 
more than 3d. ton has been to the colliers in the last 
10 per cent.; that the iron and other trades dependent on a good 
supply of coal are in a very depressed state, prices being excep- 
tionally low, and foreign competition very severe; and that any 
great advance in the price of coal at the present time would be 
most injurious to these interests, (2) Believing that any advance 
is not warranted by the state of the coal trade, and would be 
detrimental to the interests of the country at large, it is resolved 
that a committee of the coalowners of South Yorkshire be 
re to confer with the coalowners of West Yorkshire, Derby- 
shire, and Nottinghamshire, with a view to resisting any deman 
that may be made, An influential committee was appointed to 
carry out these resolutions, and there is no doubt that a most 
vigorous opposition will be offered to the miners if they should 
persist in an attempt to put 15 per cent, upon the 10 per cent. 
obtained last year. 

An effort was made to sell a small colliery last Friday. 
There were eighteen acres of unworked coal, 4ft. 9in, thick, and 
the colliery was offered as a ons, anes. It was estimated that 
the value of the ungot coal was , and yet the highest bid that 
could be attained was £500, not the value of the oom on the place 
if — up. It is said that over £20,000 has spent on the 


ery. 

Nearly a score of Sheffield firms will be represented at the 
Calcutta Exhibition. The Hadfield Steel Foundry Compan: ie 
hall-road, is sending specimens of their solid castings, which have 
ews to be quite a special trade in Sheffield. Messrs. Easterwood, 

Iicard, and Oo., Penistone-road ; Messrs. E, Lucus and Son, 
Dronfield; the Hardy Patent Pick Com 3; Messrs Taylor 
Brothers and other firms have to be added to thie exhibitors men- 

ers of agricult machinery implemen‘ again 

cull for home markets, but report a good ee ine pg 

ing of the harvest in late porta 
of the harves' i it has 

ere is more eas e cu and general hardware 
departments, A heavy Government contract for soldiers’ knives, 
&c., has been recently divided between Messrs. Michael Hi 
Son, Talbot Messrs, 


Works, and Bros., Milton Works, 


at the yesterday— | pre! 


_| are now going into stock. 


eatly regrets that | has been 


number of them have been working at a | bein 


}Tn the silver and “*E. P.” trades the leading houses are-rather 
better off. Messrs. James Dixon and Sons, Cornish-place, have 
brought out a re novelty in “‘Oxford” and “ Cambridge 
ware ; the light blue is the greatest favourite in English markets, 
and is specially well adapted for breakfast cruets and smaller 
wares, 

The Butterley Company has received an order of some 
magnitude from Buenos A: ihe order includes several 
rat 400 ‘tons of iron girders, with 


hundred tons of iron plates, 
heavy The whole order is stated at 
1200 tons. The Butterley Company has given up the retail trade 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Some makers are, in fact, 


accepting th j 
Erice as merchants for small quantities of No. 3 for prompt 


elivery, viz., 39s. per ton, The majority of the smelters are, 
however, firm at 39s, 3d. for that brand, and some special brands 
still realise 39s, 6d. per ton. For forward delivery of No. 3 con- 
sumers are offering 38s, 3d.; but producers ‘are not —< 
commit themselves at so low a figure. Grey forge iron both 
prompt and forward delivery is offered at 37s, 6d. per ton. 

On Monday last Messrs, Connal and Co. 69,360 tons of 
Cleveland pig iron in their Middlesbrough store, being a decrease 
of 200 tons for the week. 

Nothing new can be said with regard to the finished iron trade, 
All the works are kept fully employed, but: very few orders are 
being placed. Manufacturers will now feel the benefit of the 
reduction in es, but are not likely to reduce their prices, which 
are still qu as follows :—Ship plates, £6 5s.; shipbuilding 
angles, £5 12s, 6d.; and common bar, £5 17s. 6d. per ton free on 
trucks at makers’ works, cash 10th less 24 per cent. 

The accountants appointed under the Northumberland miners’ 
sliding scale arrangement have issued their certificate for the 
quarter just ended, which shows that the average net selling = 
of coal was 5s. 4‘87d. per ton, being an increase of 8°87d. 
gives an advance of 24 per cent. in miners’ 

The engineers employed by the North-Eastern Railway Compan; 
to report on the salt workings at agro ge as to the nam f 
bility of a subsidence, state that no apprehension of a dangerous 
subsidence need be entertained, provided the bore-holes are kept 
about 800 yards apart. Before the report was given, inquiries 
were made r ing continental salt workings, which are similar 
to those at Middlesbro’ 

week stating that if men employed at No. and 2 rail mills were 
to accept a reduction of 74 per cent. they might resume 
work on Monday. These men, numbering about 300, decided to 
submit to the reduction and went to work as usual. _The remainder 
of the workmen, some 800 in all, were paid off on Monday after- 
noon. It is thought that the other mills will be started again on 
Monday next if the whole of the men will submit to 74 per cent. 
reduction. Nothing definite has been settled, but the men will 
doubtless be glad to accept this offer. 

The ironworkers connected with the North of 
Arbitration have decided to abide by the ment made with the 

and are working this week at the reduced rates. They 
have, however, given three months’ notice to abandon the slid 
scale now in operation. The employers have also given notice o 
their intention to revert to the practice of working eleven shifts 
per man per fortnight, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE upward turn in price of warrants continued until Monday 
last, when after 46s. 94d. per ton had been reached, the tone of the 
market changed, and prices on Tuesday began to decline, Towards 
the end of last week a large quantity of warrants changed hands, 
some 50,000 tons being bought in: the ring in two 

tion is, of course, of a speculative nature. The supply of 
p iron is fully equal to the demand, and considerable quantities 

i The inquiry from Canada is declining, 
as is usual at the present season, and the United States deman: 
falls short of ex! tions. At the same time, the shipments con- 
tinue good, and there is a large inland consump of pigs. 
ann aes do not show much alteration; they are too low to 
be profitable to any extent, and the ironmasters are directing th 
attention more than ever to the question of economy. 
blown out at Glengarnock Ironworks for repairs, 
aye a now 114 in operation against 107 at the same date 
n 

Business was done in the warrant market on Friday at 46s. 
to 46s. 74d. cash, the tone of the market then being firm. On 
Monday forenoon transactions took place at 46s. 7d. to 46s. 94d. 
cash, and 46s. 9}d. to 46s, 114d. one month, the afternoon 
g 463. Ihd. to 468. 74d. cash, and 46s. 114d. to 46s, 1 
month. Business was done on Tuesday at 46s. 7d. to 46s, 5d. cash, 
and 46s. 9d. to 46s. 74d. one month. The market was active on 


One furnace 


The prices of mak 


Chapelhall, Carn! 

54s, 6d. and 48s. 3d.; Clyde, 49s. $d. and.47s. 9d.; Monkland, 
47s. 3d. and 45s. 6d. ; 471 

law, 47s. 6d. and 45s. 6d.; Shotts at Leith, 58s. and 53s, 6d.; . 
ron, at Grangemouth, 48s, 6d. ( ly selected, 54s. 6d.) and 
47s.; Kinneil, at Bo’ness, 48s. and 47s.; Ly “ees at A: 

san, 54s, 3d. and 47s, $d.; Eglinton, 48s. and 45s.; Dalmellington, 
48s. 6d. and 47s. 6d. 

The past week’s shipments of Scotch amounted to 13,238 
tons, as compared with 14,338 in the ing week, and 15,023 
in the corre nding week of 1882. e arrivals from Middles- 
brough were aide capes 7485 in the same week last year. 

There is considerable activity in the various departments of the 
—_ iron and steel trades, and prices are generally without 
a ion. 


tion 

has ho collapsed. At the last 

delegates’ meeting, which took place a few days ago at Hamilton, 

a report was supplied which stated that ‘‘in respect of favourable 

reports from various coalmasters, it was resolved to recall the order 

for an idle day, and authorise the men to work as usual, to test the 
In Fife and the 


for an advance of w: 


‘unter and | of 


sincerity of the masters.” 
the miners has led extreme measures, unless the coal- 
owners either grant an increase at once, or meet the representa- 


tives“ of ‘the men in conference to discuss the -qu 
” | day, uuder the presidency of M 


n this district, 


and forcing fan, and 


England Board of | p. 


days. This | field, 


269. 


“Phe 
e on Satur- 
r. Spowart, of Broomhead, when 
it was considered that it would require at least 1s. more per ton on 


the prices to enable an advance of wages to be — As there’ was 


such an increase of prices being o ed atpresent, it 
was decided to refuse the Saeuek of the men, and to meet 
Se ee any movement on their part to restrict the 
output o 
e Mining Institute of Scotland met a few nights ago at 
Hamilton, Mr. James M’Creath, M.E., , When a discussion 
took place on the merits of the Fleuss bevotiing_sypeieee and 
lamp in cases of mining accidents, and it was owled; that 
there were circumstances in which the dress might be of advan- 
Mr. Beith read a Dae on the relative merits of the exhaust 
r. 


afterwards 
treatment of coal, so as to 


Employers’ Association held a meeting at Dunferm! 


Young and Beilby’s process for 
recover the of distillation. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE was a good deal of ferment on Monday in the fronworks 
from Cyfarthfa to Ebbw Vale, consequent upon the announcement 
that the reduction would be 10 per cent. to most of the branches, 
and at Ebbw Vale, Dowlais, an a strong disposition was 
shown to resist. Some intimated a willingness to ad 
cent. reduction, others contended that the question sh be 

to arbitrators; but finally it was evident that with the exception 
of a portion of the labourers and blast furnacemen, there was but 
a timid opposition, and by the time my letter is received work 
generally will have been resumed. Rhymney and Cyfarthfa were 
scarcely the “strike” at no time, 
exce a , Were affairs serious in appearance or 
thas hes in ison end steal 
the slackness ‘of erican trade, the losses sustained by tin-plate 
failures, all are evident enough to the mass of the ironworkers, 
and the fact that English ironworkers have accepted a 74 per cent, 
advance has not been unobserved. 


It is not improbable but that the present rather idle week willke . 
a labour in some of 


taken advantage of to weed out Pare of 
the works, though the roughest of it cannot be said to be highly 
paid, 2s, a day being the rate in many cases. 

There is an earnest movement on foot amongst the colliers, to 
which I readily lend my humble su This is to increase the 
number of sub-inspectors of mines, nks to the skill exercised 
by mining engineers and the —- care of colliers, accidents are 
by no means numerous ; but Government inspection is of little use 
in aiding this state of things. It is a physical impossibility for 
them to og oo all the pits, and so the value of inspection is only 
brought to 
ment ion, notably that of factories, it is that 
detects the existence of defective arrangements, before mischief is 
commi 

The staple trades are in about the same state as they have been 
for some time. Iron is in little demand, and low. : 
plate is tolerably brisk, and for ordinary quali 
are obtained. 


tai 
It is, however, in the coal 
seen, and at collieries, on railways, and at the ports, there is 
no cessation of the fullest briskness. i 
The reduction on the Taff Vale Railway in coal rates will amount 


to a good round sum to the large co) owners. Th vill ee 
according to distance from one halfpenny fo penny ton, 
where there is a dispatch of 10,000 @ week the will 


be 


Monmouthshire district, when amongst other resolutions one 
with great fervour to the effect that in their ion the 
sliding scale, Conciliation Board, and arbitration system formed thé 


best methods of settling utes between workmen and employers, 
bor given to the value of the services” 


Better testimony could not be c 
rendered by Mr. Wm. T. Lewis in thé tranquilisation of ts. 
and in the and thorough development of the Welsh 3 


Winter are enco in Swansea. : 
Parkend and Now Fancy co in the Forest of Dean are 
, and 600 hands idle. Cause unknown. ; 


A New WeicHine Macuine.—Messrs. W. and T. A ‘of 
eir | Birmingham, have produced a new and very in weighing 


genious 

machine, which possesses the following ties :—(1) A 

of each weighing can be printed upon a ticket or slip of paper by 
the machine itself ; (2) this record entirely prevents any of the 
errors which so frequently arise through mistakes in reading the: 
pe 3 (3) by means of this apparatus an indelibly — ange 
duplicate or triplicate record can be kept of the weight of 
goods weighed, taken at the time of weighing by the machine 
itself. The machine is of the steelyard type. On the top of the 
yard are the usual marks or notches for the sliding weight. ‘ Under- 
neath, and corresponding to these notches, are raised : 
hardened steel. en the goods to be weighed are placed w 
the platform of the machine, the slide is moved along until: it 
reaches the nearest divisi 


pol ie underneath pulled which presses the card 

oa , thus giving the record. The inventor is M. Ohameroy, of 


Tue Mason Sorrnce Tuesday the fourth session 
of this College was opened. ‘The and certificates awarded. 
upon the results of the work of the zession were Lae cme 
the Bailiff, Mr. Alderman Chamberlain ; and an address delivered 
by the chairman of the Academic Board, Professor Poynting; M.A; 
on ‘‘ University Training in Provincial Colleges.” The ess of 
the College has been very marked. In the first session bees 


five students—sixty-five males and thirty females—were regis 

In the session ended there were 366 students—229 males and 
137 females. increase, and the addition of two new depart- 
ments—botany coal mining—have necessitated an extension 
and alteration of the College buildings in order to provide a 
botanical laboratory and an additional lecture theatre. A new 
laboratory has been added to the zoological department, so that the 
museum of natural hi may be . The Council having 


req 


candi- 
dates for the intermediate examinations in arts and science npelied 


com; 
e irs of chemistry, botany, io) een’s 
and the transfer of the to for 
in those subjects, was carried out prior to the commencement of 
the past session, and eighty-three students from Queen’s College 
have been in attendance upon classes at Mason College. 
Council have established a department for the teaching of the 


and colliery ent, with 
Mr, John Brown, M. Inst. C.E., ¥.G.8., as lecturer. In addition 
m: or) ment, essors an pw 
will deliver courses of letame on the tok “a of coal 
mining ; and Professor R. H. Smith, M.L.C.E., on 
mechanical as applied to coal Th 


course will 


over two years, 


race about seventy lectures in all, and will 


ar after an inquest. In all other cases of Govern- 
Tine 
ies full market rates 


that the greatest activity is to~ 


acceptable. 
A large meeting of house colliers was held this week in the 


for degrees arrange: 
ments by which three of the examinations of the University of - 


BusIngss was very quiet again at the Cleveland iron. market e 
held at Middlesbrough on Tuesday last, and there is or any ; ; 
new. feature to report. Prices do not advance, though No. 3, 
y.m.b.. i scarce nd the shipments for this month are ex- 
| 
3, 47s. 6d. Steel makers are busily employed in all departments, 
but especially in the rail and merchant mills; the orders —— 
to hand, however, are practically few, and before long there wil 
be less activity gg y in these departments. Rails are quoted 
at from £4 10s, to for heavy sections and prompt aubrey. 4 
Shipbuilders are yg a and there are few q 
; engineers. Iron ore in quiet demand at unchanged prices, 9s. to ; 
12s, per ton being the ruling quotations. Stocks remain very E 
heavy at mines, Coal and coke firm. Shipping dull, as freights } : 
are low, 
| Wednesday at 46s. 4d. to 46s. 7d. cash, and 46s. 74d. to 46s, 9d. a 
this slide, and has figures likewise corresponding with its divisions, 
err i iron are as follows :—Gartsherrie, f.0.b. at 
Coe a ton, No. 1, 55s ; No. 3, 51s. 6d.; Coltness, 57s. 6d. a 
I and 52s. 58s. and 52s. ; 56s, 6d. and 50s. 6d. 
At the collieries in the different parts of Lanarkshire, the miners ‘ 
have been working better than of late, and the business is large 
and pressing. The foreign shipments of coals from Glasgow are | extended the course of instruction so as to include all the subject 
considerably over the “es amounting to from 20,000 to 25,000 
tons per week. Prices in Lanarkshire are also well maintained, : 
being, indeed, about 3d. per ton —t for good qualities that are 
much in request for shipment. In the Lothians, furnace and steam 
coals are in excellent demand, and the household inquiry is like- 
wise manifesting a slight al do Parrot coal has advanced 
somewhat in price in Fifeshire, but other sorts are without ma- 
terial change. . Here the shipping and inland trades are in a : 
satisfactory condition, and the prospects for the remainder of the 
present month are considered to be favourable. About 7000 tons : 
of coal were exported during the week from Leith, and no less Sh : 
than 11,465 tons at Grangemouth. ; 
? 
é 
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I in Borers, G. E. 

4562. IncRUsTATION 
R. Mills, Langley Burrell. 

4568. ELectric H. J. Haddan.—(C. F. 


kegness. 
Rock- BORING se Danis R. 1 
Borers, &., H. —(J. igardin, 
Deuts, Germany. 
4568. CLEANING, "ine Coats, A. Elliott, London. 
4569. Paper-Fotpine Macuinery, &c, R. Cundall, 


ton. 
4570. Paints, J. C. Mewburn.—(J. C. Matter, 


_ 4571. Separatinc and Liquip Marrer, J. Young 


P. Fyfe, G 
72. Loom SHUTTLE, W. Youngjohns, Kidderminster. 
PortaBLe Exvecrric Lamps, R. Barlow, Dalston. 
4574. Crucrpies, J. E. Bott, Manchester. 
4575. ge Presszs, W. R. Lake. —(B. Huber and 


W. &. ‘aunton, 
4576. ELECTRICAL TRANEMISSION of News, &c., G. L. 
London. 
4577. Gaver Guass Firrines, A. J. Boult.(V. Agnes, 


26th September, 1883. 
4578. Macurines, W. P. Thompson. 
R. J. , New York.) 
4579. Drrecriox Ispicators, &c., C. Stout, 
4580. Packxixe J. McCallum, Manchester. 
4581. Wasuine E. A. Brydges.—(J. &ecsesny, 
Ludwigshist, German: 
4582. Boxes, &c., F. Temple-Allen, Brixton. 
4583. CoMPRESSING Yarn, G. Duncan, Lochee. 
4584, Sepanatine from A. G. 
40. W. Gregory, Boston, U.8 
4585. Gatvanic Batrerizs, A. W. Warden, London. 
4586. Bracxer for Seats, A. Barker, 
4587. Mix Cans, W. B. Williamson, W: 
4588. Stream Borers, J. and H. Layfield, Burnley. 
4589. ORNAMENTiNG Grass, V. Prussia. 
4590. Kwirrixe Starr Paps, &., J. Burdon and C. Till, 
Leicester. 
~ Expansion Vatves, &c., J. Brooks, 
me. 
4592. Srrontia Treatmext of Moxasses, J. 
(H. Leplay, Paris ) 
4598. Giycerie, J. Imray.—(/. A. F. 
4554. Macnines, F. H. R. 
Shearer, W. Beale, and R.°H. Padbury, London. 


27th September, 1888. 
4595. Fastentxos for Boots, E. Wright, Evesham, 
4596. Hanp Sresriso Gear, W. A 
4597. Disewcactne Hooks, L. E. Liardet, London. 
4598. Motive Power, H. Glen, Beith. 
4599. Vatves, J. Imray.—{A. Kaiser, 
4600. Frne-paoor Piarzs, J. I Vienna.) 
4601. Exrractixe Fat from Cacao, . C. Glaser.—(Z. 
from Lic T. E. Heath, 

ADING VESSELS TERS, T. 
Northlands. 


4603, Prorective Apparatus for SHOOTING 
Ranozs, W. , 

4604. RoLiixe Wire, G. W. von Nawrocki.--(Schmidt 
Brothers, Schwelm.) 

4605. Retarpine Suips to Prevent Coi.isions, &c., J. 
Love, Finchley. 

4606. Buiwarks, C. Grey, 

4607. ConvERTING Motion into RoTARY 
Motion, A. M. Clark.—(A. W. Bush and C. R. 
Roberts, Boulder, U.8.) 

4608. Perroratine Parser for Music Sxeers, J. Max- 
field, London. 

4609. E.ecrric CLocks, W. P. Thompson.—(B. Win- 


bauer, Baden. 
4610. Sree. Disc E. Edwards.—(la Com- 
pagnie anonyme des Forges de Chiitillon et Commentry, 


4611. Strercuine Trousers, R. V. Ash, London. 
4612. Erecrric Accumutators, G. F. Redfern.—(D. 
Lontia, Paris.) 


28th September, 1888, 
4618. Fences, and F. Garland, East Molesey. 
4616. Cornet Woo . E. Bennett, Condover. 


4615. F. White, Liverpool. 
Prope.iens, &c., I. W. Boulton, Ashton- 
yne. 

4617. &c., Ecezcrnic Currents, W. Thom 

> son, 

4618, Vexnitatine C. Paterson, G! 

4619. Corpuctors, J. 

of Srzam Borers, G. Rowland, Staly- 

4671. ELLOW CoLouRING J. La 
Bocitte des Mi 
and Messrs. L. Rowssin and A. 

on Beanrinos, H. 


Reisert, Cologne. 
4528. Hogs, &c., D. Smith, jun., pton. 
4624, Purtryine Smoxe, J. 
4625. SIGNALLING BETWEEN VeesELs, H. Gardner.—(G. 
M. Mowbray, Massachuse ‘s Ace! 
Dressinc MiListongs, A. J. —(V. Bernard, 
4627. TRANSMITTING Motive Power, &c., J. Robertson, 


4628. Reovtarixa the Freep of Stream Borers, F. H. 


Altona. 
4629. Buckies, H. J. Haddan.—(#. Kimball, U.8.) 
CoLouR on Porcetain, R. 
A. , German, 


4637. Fiyine Taroxts for SuooTixa, C. J. Barrett.—(J. 
B. Bloom, Cincinnatti.) 
ee O. March and F. Cheeswright, 


29th September, 1883. 
4639. M. Demme, Miilhausen. 
4640. Fasrewtnc for Fisn-pLates, J. Glover, Birkdale, 
and C. Walton, London. 

4641. Warer-cLoser Basis, G. MacWilliam, London. 
= Ecowomistne Fuet, T. J. Barnard, London. 

4843. Cranes, W. L. Williams and H. Adams, London, 
4644. Treatinc CARBONACEOUS H. Aitken, 


4645. Suips, A. E. Fairman, Glasgow. 
4646. Sontina Tza, A. Carson, Stirling, and 8. R. 
Baildon, Glasgow. 


4647. Pacxine Tea; A. Carson, Stirling, and 8. R. 
GRINDING Guam, J. Johnson.—(4, Decaup, 


Marseilles. 

4649. Propuction of Gas, H. C. Bull. 

WIxpine A. Dobson, J. Hill, and J. A. 

aite 

4651. VALvEs, <7 H. Bailey and W. Lawson, Salford. 

4652. Wittow Teszens, J. Haigh, Huddersfield. 

4653. Supmanive Expioratios, H. H. Lake.—(4. 
Toselli, Paris.) 

4654. the Veuicies of Narrow-GavcE Ratt- 
ways to Ruw upon Broap-cacor Rartways, H. W. 
Hargrave, Adelaide, Australia. 

4655. OrricaL InstruMEstTs, D. R Cameron, Sheerness. 

4656. Rat.way Coup.ines, H. A. Barns, London. 


1st October, 1883. 
4657. Secorpary Vottaic Batrrries, H. Joel, London. 


4662. 

4663. Hor-siast Sroves, A. M. Clark.—(C. Alger, 0.8) 

4664. TIME-CHECKING APPARATUS, w. 

4665. Repzatine Fire-arms, E. G. Brewer. Verner 
and A. Ber, Paris.) 

4666. App.iances, P. G. B. Westmacott, 
Newcastle-uron-Tyne. 

4567. Pires N. Thompson, London. 


Taventions Protected for Six Months 
eposit of Complete Specifications. 
4567. Bo F. &c., H. J. Haddan, Kensington. 


—A communica‘ 
from Licuters, T. E. Heath, 
orthlands.— gy 1883, 
4629. BuckLzs, Haddan, Kensington.—A com- 
ie from H. Kimball, U.S.—28th September, 


883. 
Rassit Traps, W. Burgess, Malvern Wells.—28th 
: 
4633. Man Traps, W. Burgess, Malvern Wells —28th 
September, 1883. 


Patents on which the Stomp Duty of £50 
has been pai 


8865. the Power of Coat 
Gas, F. Weston, Brixton.—24th September, 1880. 
0 B. Hofmann, Bermond- + 
—24 
ssh. P. Jensen, Lon- 


don.—25th 
8917. CROCHET-LIKE Eparres, J. Booth, New Basford. 
—27th September, 1880. 
3936. SHACKLE INSULATORS, J. W. Fletcher, Stockport. 
—28th September, 1880. 


3975. FeRMENTED "Liquors, J. A. Fawcett, Wakefield. 
—lst October, 1880. 

3988. CuLtivatior, D. Greig and T. Benstead, 
Leeds.—1st October, 1: 


3925. Testinc LicHtwixa Coxpucrors, &c., 8. Vyle, 
Middlesbrough —28th ember, 

4420. Weavine REVERSIBLE “A. and ©. H. 
thw October, 


3902. Cc. Pieper, Berlin.—27th &ep- 
8947, B&veLLina Grass, W. H. Beck, London.—29th 


Sep 

8938. FIRE-ARMS, C. A. McEvoy, London, and G. V. 
Fosbery, — 28th 

8953. Coat, B. Hunt, London.—29th Septem- 


3992." Fasrics, D. Scott, Manchester.—2nd Octo- 
ber, 1880. 


8996." Skates, P. Everitt, London.—2nd October, 1880. 

4005. DyNaMO-ELECTRIC MacHINEs, E. G. Brewer, Lon- 
don.—2nd October, 1880. 

4056. Wuire LEAD, W. Thompson, Limehouse.— 
October, 1) 

3944. WEAVING Looms, A. 


F. Firth and J. Boothman, 
Bailiffe Bridge.—29th RA 1883. 
3945. Spinpte Beaxinos, J. Elce, Manchester.—29th 


3982. Paper, Ambjorn, Paris.—lst October, 1880. 
4406. Brexcu-Loapine Repeatine Fire-arms, &c., B. 
Burton, Brooklyn.—5th October, 1880. 


Patents on which the Stam of £100 


8808. 4 Doors, J. A. Fahie, Dublin. —30th Sep- 
tember, 
3831. Steam Curtivators, G. Greig, Harvieston.— 3rd 


3768. Pomps, T. and J. W. Blundell, ee, 
Holmes, London.—26th September. 187 
8773. Lusricants, H. P Beott and’ BH Zerbe, Bow. 
—28th September, 1876. 


Notices of Intention to Proceed with 
Applications. 


(Last day for filing opposition, 19th October, 1883.) 

1497. Suaar, A. J. Boult, London.—A communication 
from C. Blandin.—2lst March, 1883. 

ier mo Apparatus, T. Holland, Troy, U.8. 

2488. Szwine a H. J. Allison, London.—A 
communication from C. Wuterich.—18th Mey, 1888. 

2549. Tannic Brack, W. G. Gard and T. H. Cobley, 
Dunstable.— 22nd Moy, 1883. 

2557. Banpep Wire, Lake, London.—A commu- 
nication from P. Miles.—22nd May, 1883. 

2565. Apparatus for Carpina Enornes, E. 
Edwards, London.— A communication from A 
Crémer-Pirnay and Co,—22nd May, 1883. 

2577. METALLISING, &c., Sosstances, C. 
G. Hammersley, London.—A communication from 
F. J. Lynam.—23rd May, 1883. 

2589. Instrument for Distances, F. 
Weldon, Farnham.—2th Mey, 

2599. STOPPERING Borties, W. Macvay and R. 


H. Born, Whitton.—25th May, 


Avromatic Wirth, Frankfort-on-the- 
Main.—Com. from Freter.—25th May, 
2621. Extracrine SuLPpHuRovs from Fomzs 


1 

2622. Excavatine Apparatus, J. F. Sang, London.— 
26th May, 1883. 

2025, Fonons, W. Allday, jun., Birmingham. 

2632. Strercuine, &c., Faprics, H. B. Barlow, Man- 

Welter.—26th May, 1883. 

2648. Sream-poiceR Furnaces, J. jun., and T. 
A. Cunningham, Dalbeattie.— 28th , 1883. 

2646. BREEcH-LoaDINe Rir.es, &., W. Field, Birming- 

2047, Foon for W. R. Barker and A. L. Savory 

‘oop for Inrants, W. 
London.—28th May, 1883. ‘ 

2782. 3. H. Nicholson and W. Mather, 
Newark-upon-Trent.—1st June, 1883. 

2749. Saxer-DELIVERY Apparatus for Pamrina Ma- 
cuings, W. Conquest, London.—A communication 
from Messrs. R. Hoe and Company.—2nd June, 1883. 


@7yT. Measunina Tarzs, L. P. Casella, London.—5th 
June, 1883. 


2798. Exrracrixa from Fatry SuBsTaNcEs, 
Lal London,—A communication from E. 0. 


2980. CaRR1acEs, 
Com. from B, T. Hutchinson.—15th J 1888. 

$146. FLosHine Apparatus, M. Syer and 
Peckham, and J. Gilmore, Lower Ni 


‘une, 1883. 
3392. Evecrric Aro Lamps, F. M. Newton, Belfast.— 


15th August, 1883. 
Gas Morors, D. Clerk, Glaegow.—2lst August, 


aon Macuinerny, J. Hornsby and J. 
Innocent, Grantham.—24th 24th August, 1883. 

4138. Mawuracture of Gases, &c., W. Arthur, Cowes. 
—Com. from J. P, Gill.—28th August, 1883. 


(Last day for filing opposition, 23rd October, 1888.) 

2620. E. A. Jahncke and H.W. Herbst, 
London.—26th Mi 883. 

2640. Lasts for Bove, &c., A. Sttirmer, Elberfeld.— 
28th May, 1883. 

2644. Fastentne Device for WeaRING APPAREL, &c., 
H. J. Haddan, communication from H. 
Bronner.—28th May, 

2648. Hyprate of &c., C. F. Claus, London, 
—28th May, 1883. 

2650. CuiLLep Castincs, H. H. Lake, London.—Com. 
from J. A. Parks.—28th May, 1883. 

2655. the Sinxieo of Suarts, C. D. Abel, 
London.— Com. from F. — 29th = Lg 

Arc Lamps, J. Brockie, Brixton.—29th 


1883. 
oss Honse 2 
2685. Button Facreyen, W. Taylor, B irmingham.— 
30th May, 1883. 
Boult, London.—A com- 


— com- 


2694. Raitway Tr A.J. 
munication from P. 

2695. Srarrus, G. Taylor, Penarth. 

2710. Rust on Cast Igon, &c., LA. A. Groth, 

— Com. from E. Nicolaus.—3!s¢ May, 1883. 

2711. &c., L. Groth, London.—A commu- 

nication from B. Cunze.—3lst May, 1883. 
ackson, 


2714. Breer, J. P. J Liverpool.—31st 
May, 18 
2715. WEDGE-SHAPED G. Wellner, 


lerson, Bermondsey.—Ist June, 


2738. Goat Srarru, G. Taylor, Penarth.—1st J: 1883, 
2741. ELecrro-Macnetic Enciszs, R. W. M. Fraser, 
London.—Com. from J, R. Fraser.—1st June, 1883. 

2766. Revotvinc Back Cottars for E. 
ridge, Smethwick.—4th June, 1888. 

2834. Rorary Enounss, T. Nordenfelt, London.—Com. 
from G. W. Garrett.—7th June, 1883. 

T. Nordenfelt, London.—7th June, 

2836. Lirmocrapuic Stones, H. J. Haddan, London.— 
Com. from P. C. Méller—7th June, 1883. 

2837. Formina Starcu into Biockxs, H. J. Haddan, 
London.—Com. from W. H. Uhland, Leipzig, and v. 
Machovsky, Prag.—7th June, 1883. 

2996. besten, C. D. Abel, London —A. com- 
munication from W. Lorenz.— 16th June, 1883. 

8018. Securuse Corks in Borrtzes, F. G. Riley, Lun- 
don —18th June, 1883. 

8136. Lactne Gioves and Boots, A. C. Mather, Liver- 


pool.— 25th June, 1883. 
Clark, com- 


$196. Lucirers, F. H. F. Engel, Hamburg.—A com- 
munication from W. H 
8240. Fisrzovus Licngzous CELLULOSE, M. Clark, 
London.—Com. from R. Blitz.—29th June, 1888. 
8266. Sxins, L. A. Groth, 
Com. from G. and F, Cimiotti.—2nd July, 1883, 
PantooraPus, C. Pieper, Altona.—28th July, 


8896. Dygino Corron Faprics, F. A. Gatty, Accrington. 
—1lth August, 1883. 

8912. root of Fiovur, 8. Leetham, York.— 
18th August, 1 

$929. Dynamic ie H. J. Allison, London.—A com. 
munication from H. Glover.—14th 

4058. RecoLatine Wort, &c., W. 

G. Pommer P. 


don.—A communication from H. 
Ebell. —2ist August, 1883. 

4115. Sewine Macuines, A. J. Hurtu, Paris.—25th 
Aygust, 1883. 

4837. SutpHurovs Acip, C. A. Allison, London.—A 


communication from Nati: 
pany, incorp 


nication from égardien.—25th September, 1883. 
4602. Loapixa Vesseis, T. E. Heath, Northlands.— 
27th September, 1883, 


Patents Sealed. 
of the Great Beal on the 
28th September, 1883.) 
1102. Fur Macuing, A. M. Clark, London.— 
lst March, 1883. 
1591. Fzepixe Paper to Pamrrinc Macnings, A. God- 
SMOKE-PREVENTING GRATES, 
London.—29th March, 1883. 
1600. Fastenincs for Groves, F. J. Martin, London. 
—29th March, 1883. 
1620. Vottarc Arc Lamps, B. J. B. Mills, London.— 
8lst March, 1883. 
1628. Crucisies, J. C. Waterhouse, Wakefield.—81st 
16882 E Sian. App, W. H. Preece, 
LECTRIC ARATUS, 
Wimbledon, and W. E. Langdon, Derby. — 3ist 
March, 1883. 
1636. OsciLLatmNG Movement of Fans, A. J. Boult, 
London.—81st March, 1 


Branson, 
1651. ConcENTRATING SoLFBURIO Actp, W. P. Thomp- 


son, Liverpool.—2nd A 
1088. F. H. F. Hamburg.—2nd April, 


1657. Siacs from J. Wright, London. 

1662. Cmarns, E. Smith, West Dulwich.—3rd 
April, 1883. 

1664. TassELs Harris, London. 

1668. Traxwavs Raitways, R. G. Fairlie,{London. 


—8rd 
1670. s for Borrurs, F. Hall, 
Clarke, J. W. 


Sheffield.—3rd April, 1883. 
1682. &c., VEHICLES, 
Graham, and J. Kirby Lincoln.— 8rd April 
1883. 
W. L. Wise, Ash April, 


1706 LUBRICATION of Botsrers, R. Balderston, Paisley, 
—5th April, 1883. 


1717. Drawixa, &c., Fisres, W. Walker and A. Binns, 
1735. 
Communicator for Becken- 
RDNANCE, P. Parsons, Blackheath.—6th 


Lames, J. T. King, 
LECTRODES, F, E. Elmore, London.—7th April, 
1805. Evxoraic Pix, J, C. Mewburn, 
1806 Bape M. Wadsworth, Rippon- 
den.—12th April, 1 
Lire Boor, and L. H. 
1870. Heat, L. Wise, London.— 


1888. 4&c., the Morton of Pranme, &., 
Macuinas, P. R. London.—18¢ April 1883. 
1889. E.ecrric CaBies, &c, W. R. Lake, London.— 


18th April, 1883. 
1917. Waren Merers, O. Imray, London.—16th April, 


1934, Taamwars, A. E. Adlard, London.—17th April, 

195%. TaansmiTTinG Ex Siawats, C, D. Abel, 
London.—17th 

1962. Ovens for ManvuracrurE of F. 


2088. CiotHeEs, J. H. Johnson, London.—21s¢ 


April, 1883. 
2010, REGuLatinG, &c., TEMPERATURE, J. H. Johnson, 
London.—2lst April, 1883. 
2048. Ancnor, E. C. G. Thomas, London.— 
2049. AvTomatic Drepasr, E. C. G. Thomas, London, 
—28rd April, 1883, 
2079. Disinrectine &c., H. H. Lake, 
London.—24th April, 1883. 
2114. Drawixc GromerRicaL Fioures, F. H. Wood, 
Chiswick.—26th April, 1883. 
188% Cur-outs, F, V. Andersen, Poplar.— 
Cases, H. J. Haddan, London,—22nd 
Dag F. Wirth, the-Main, — 25th 
2078. Sprines, G. W. Willford, Sheffield.—s0th 


, 1883. 
2681, H. H. Leigh, London.—9th June, 
8006. Stockinos, A. P. Sheffield and A. W. Wills, 


wers, G. Macaulay-Cruik- 
w.—b5th July, 


8376. Conpuctors for Execrricat Rattways, H. E. 
M. D. C. Upton, don,—7th July, 1888. 

Gas, J. E. Dowson, London.— 

9183, Wonkixa Rattway Ports, W. Buck, Kilburn.— 
1 

8533. W. McWhirter, Glasgow.—18th 


W. verpool.—24th July, 1883. 
ASTE, pson, 
3632. InsuLaTep Wings, H. Newton, London.—24th 


July, 1883. 
8718, Ax Axxes, L. 8. Zachariasen, Christiania, 


July, 1 
$747. Nut Loox, W. R. Lake, London.—-81st July, 1883. 


Crist of Letters Patent which passed the Great Seal on the 
2nd October, 1883.) 
1665. ImpREssisc TxPOGRAPHIC c. H. 
Davids, New York.—3rd A 
‘Stockport.—srd 


&c., Hats, M. 
Foop for Catt.z, P. Jensen, London.— 8rd April, 
1685. Divipine, Parsr, E. H. C. Colley, Surrey.— 


4th April, 1883. 

1690. Lavatorixzs, F. P. and E. J. Preston, and J. T. 
Prestige, aad de Rusett, Anerley.— 
4th April, 1853, 


1700. Boxas for Ecos, &c., E. Wright, Southend-on- 


1702. StaRTING 'TRAM-CARS, B. J. B. Mills, London.— 

4th April, 1883. 

ConTRoLLine Exxctric Currents, J. M. M. 
lasgow.—5th April, 1883. 

1705. He APPaRATOUS, C. Olney, Manchester. 


bth 
1711. Fiance H. J, Haddan, 
don.—5th 4 
1715. EXxoreta, J. M. Sutton, Manchester.— 
5th A 1883, 
Locks for Canats, W. R. Lake, London.—5th 


A 
1728. anon Toot, F. Service, London.—5th April, 


RING Woop, &c., F. K. 
ck, Lon London.—6th April, 1883. 
1746. Vevocipepss, A. L, nell, Brixton.—6th 


A. L. Bricknell, Brixton.—6th 


1883. 
1748. Distrisutine Apparatus, W. R. Lake, London. 
—6th April, 1883. 
1750. Factrrarixa Removal of Saxp, &c., from 
W. R. Lake, ap ar April, 1883. 
&c., A. Annandale, Dunbar.— 


1765. abe SHea B. G. Hall, Malvern Wells.— 
April, 1883. 


1783, CoveRina with GuTTA-PERCHA, font, 
Moffatt and W. H. Wardale, London.— 


Merer, A. M. Clark, 
Rais, W. P. Alexander, London.—11th 
Macuuvzs, A. C. Henderson, London. 
1882. INCANDESCENT Lamps, J. W. Swan, 
Wolff, Dresden.—1lth April, 


1857. Exxcrric A, A. Favarger, Switzer- 
land.—12th April, 1888,” 


1898, Rattway Tickets, J. H. Johnson, London.—1l4th 
April, 1 


883, 

1902. VauisE for Foor W. A. F. Blakeney, 
Glasgow.—14th April, 1883. 

Bartreries, C. L. Clarke, Manchester. 

1985, Emon Exorves, J. C. Mewburn, London.— 
19th April, 1888, 

D. 8. Keith, Toronto. — 24th 

2167. BOAR, W. R. Lake, London.—28th 4 

Fexpine Devices, C. Ellery, 4., 
Ma; 

2539. Arc Lames, R. E. B. 
don, an 

2947. Stoves, D.  Pomnains London. 
—13th June, 18838. 

8084, DisTiLLation of Coat, &c., J. H. Darby, Brymbo. 
—2ist June, 1883. 

3168. InpicaTine the Posrrion of Sur's J. E. 

Brockley.—26th June, 1883. 

3391. H. J. 

9th July, 1883. 


16th July, 1888, 
8581. Srzam Pacxuna, J. V. Warrington.—21s¢ 


> Benwens, P. G. Klingberg, Lond 
It has come to our notice that some applicants of the 
é Patent-office Sales Department, for Patent Specifications Com. from A. F. Lundeberg.—12th June, 1883. Sat. 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by k 
giving the number of the page of THE ENGINEER at 95th 
which the Specification they require is referred to, instead 
of giving the proper amber of the The 
mistake has bem made by looking at Tun 9th July, 1883. 
Index, and giving the ose 8654. Apparatus for Corntinc Harr, H. Roman, Lon- 
refer to the pages, in place of tw ng to page don.—25th July, 1883. 
finding the numbers of the Specification. ¥, 
Applications for Letters Patent, 
*,* When its have been ‘‘ communicated.” the | 4555 CHILDREN Moon. on. 
ame and address of the communicating party are | 4659 Suiprinc APPARATUS for Hakwess, &c., C. F. C. 
printed in italics. Morris, Southwark. 
25th September, 1888. 4660. CuTrine Fives, A. Shardlow, Sheffield. 
4661. Forxs, H. Vaughan and J. Ball, Sheffield. 
4564. Onarcinc Gas Rerorts, F. C. Glaser.—(2. W ester 18th April, 1853 
Grice, Aiz-la-Chapelle.) 
‘ WATCHES Sroten from the 
2 
| Leicester.—16th June, 1883. 
8177. Printine Crots, L. H. Philippi, Hamburg.— 
26th June, 1883. 
3326. GARMENTS 
9781. Moron, R. And) shank, 
3004. JEWEL Cases, &c., T. Heath, Birmingham.—27th $624. Exrractina SutpHur Compounps from ALKALI 
} 
ne EEE: 
September, 1883. 
4838. VeLocipgpes, C. A. Allison, London.—A commu- 
mee. nication from C. F. Waldo,—11th September, 1883. eee 
4567. &c., H. J. Haddan, London.—A commu- 
i 7th April, 1883. 
1767. WEATHER- PROOF ExPLosivEComPounns,P. Jensen, 
: London.—7th April, 1888. 
1775. CIGARETTE Macuungs, A. C, Henderson, London. 
iy kes, eford.— ay, 4 
2605. CHrowocraPus, W. H. Douglas, Stourbridge.— 
1639. DYNAMO-ELECTRIC MACHINERY, S. P. Thompson, 
Bristel.—81st March, 1883. 
1650. PHoroaRaPHic SHutrers, R. olds and F. W. 
an 
4631. Smow-oases for Suors, H. J. Haddan.—{(J. A. 
Houston, Massachusetts.) 
4632. Rassrr Traps, W. Burgess, Malvern Weils. 
4633. Maw Taaps, W. Burgess, Malvern Wells. 
4634. AscerTarnine Sues’ Coursss, G. Lilley, London. 
4635. Bens, J. 8. Hill, Clifton. 
4636. Frames, J. Elce, Manchester, and W. 
Gas Moron Exoures, W. F. Thompson, Liverpoo 
—Com. from 8. Marcus.—5th June, 1883. 
2794. Propucise Dravoent in Locomotive Furnaces, 
W. R. Lake, London.—A communication from H. 
W. Norwood.—5th June, 1883. 
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3563. Biast, D. P. P. de la Sala, London. 
—26th July, 1883. 


List of published the 
5685, 64.5 Tl, 2d.; 148, 2d.; 156, 6d.; 1 211, 2d.; 


460, 2d.; 497, 2d. 


545, 2d.; 546, 2d.; 552, 2d. 558, 2d.; 
661, 2d ; 567, a; 872, 


618, 2d.; 619, 2a: ; 623, 624, 6d 


322382 


3 
FERS 


731, 


758, 44.; 761, 8d.; 762, 2d.; 763, 4d.; 764, 6d.; 766, 
768, 6d.; 771, 6d.; 778, 4d.; 774, 4d.; 775, ed; 6d.; 
780, 4d.; 781, 6d.; 782, 6d.; 788, 6d.; 784, 6d.; 
6d.; 791, 6d.; 792, 6d.; 795, 6d.; 
, 6d. ; 808, 0d. 812, 6d.; 818, 6d.; 
83 oa. 968 6d. ; 


4d. 
3 1008, 8d.; 1207, 1s.; 1818, 44.; , 6d. 
2904, 4d.; 2916, 6d.; 2007, 6d. 6d., 8085, 6d. 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves for Tux Encrinerr at the 
office of Her Mi Commissioners of Patents. 

F. —29th November, 1882. 6d. 
to construct brickwork J that the 
joints shall not be liable 


and improve of the work, 
and in case of gla increase the light- 
reflecting efficien: and it consists in 
the edges of the bricks with a beading all round, 
en poo enlarged space is formed inside 
joint being much narrower than 


71. ——_ FOR UNITING THE CoVERS OF BALLS, J. Neville, 


allowed. 
round on the edges of 
the covers, then fastenin e covers to the as 
usual, and the seam, finished by sing a thread 
through the of the cloth, 
’ of and round the stitch previously 


148. Marcues, LZ. A. Groth, Januury, 
1 communication from H. R. P. em 
berlin 


protection not allowed.) 2d. 
providing om end of the match 
opposite to that at which the ign me | com) _ is 
applied with a covering of mee a so as to 
handle, on reaching the flame will be 
ex! 


170. Treatment AND MANUFACTURE 


tation or 
matters, 
salts. 


211. Harvest-savine Appliances, &c., 0. Greening 
and 8. D. Barker, London,—\3th January, 1 
not allowed.) 2d. 
This relates ent of gearing 


for driving fans to “hot air fre from stacks 
ly of ‘round or triangular 
tapering OF telencople, 26 ad bo pack 
_ intoa space, 


225. H. J. Haddan 


) 
The object is to A a ed the stretching of belting by 
stitching through the Dell two or teore 
rows of celtchoet w waxed thread or metallic thread, 
$323. Comps ror Lapies, H. G. A. de 
ya Paris.—19th January, 18838,—( Pro- 
protection not allowed. 

According to one arrangement a comb is sompeand 
of three hair-pins or mected by a cross 
piece, and the er pestlone ct wh which form a continu- 

. Ous comb. The heads of the pins are formed with 
of hair can be 


&c., H. Brockelbank, London.—20th 


ao 1 
The windo is in the form of the root of the ca 
beneath which itis placed and thrown forwa 
and then closed down by means a a suitable arrange- 
ment of levers and toothed wheels. The invention 
further relates to an im: ed rain Yost our Uh Seok, 80 
as to enable the driver to shift the reins to a distance 
on either side. 
375. Forme anp &e., J. F. 
.— 23rd January, — (Not pro- 


This relates to a tus for forming and maintain- 

ing a vacuum and obtaining motive S oder from the 

ae the atmosphere. Three ders of equal 

ail ef them placed fn line, the ¢ gone being 
of them ¢, the other two open ai 

the outer ends. Each cylinder has a in, all of 

which are attached to one rod which is ho ie, "but has 
tions in the centre. Air is received and ejected 

m the centre cylinders en’ hed controlled 

by the Another arrange- 


408. Baitina G@. Burbery, Chester.—25th Jan - 
uary, 1888. fot proceeded with.) 2d. 

This consists uilting the a s the gloves 

where necessary, an inserting pieces of india-rubber 
between the two thicknesses of ma‘ rot Hae 


415. anv Lowerine Wea: J. and J, 7. 
The object is to construct hoisting 80 that 
when worked the load is utoma- 


_ tically, A shaft carries a drum, within which are two 
flanges, having a face resem- 
form of clutch consisting of inclined 
the end of the drum having a correspon 
The plain flange has a sleeve running loosel: 
the shaft, a ratchet w 
with which a paw! On: the scroll 
another sleeve runnin ly 


smooth-faced napless felt bodies ‘used for flexible and 
hardened and unfltea body of or mae 
a hardened and unfelt tag bem of wool or mixed ma’ 
rials. 

feet with as he hardener, and 


449. Nors Paper Compinep, A. 
Drake, London.—27th January, 1888.—( Provisional | 
notallowed) 2d. 

This consists in wo of paper with lappets 
which, when the sheet’ is folded, serve as a means of 
securing it, and which are perforated so as to facilitate 
the opening of the sheet when required. 

450. Rope Traction Tramways or Raiiways, &c., 
G. J. Chapman, Brfeld.—27th January, 1883. 
This none ne rope ways with an 
be or channel, in which ne &@ rope 
ipping passing 
aia in the tule to the vehicle 
above, ond it consists in forming the tube of two rolled 
side ate having their lower ihe joined and their 
upper separated to form the slit, and kept in form 
ad poattion fixed to them at 
per frames are mounted on a bar 
ae on the ioe axles of the vehicle, and capable of 
being turned in a longitudinal plane clear of the 
expune. The grip pulleys or jaws can be swept half 
d and hel eld in a position for gripping a rope on 
either side of the gripper frame. 
458. Mecuanicat Musicat Instruments, J. 
Kensington.—27th January, 1883.—(A 
communication from C. Neumeister, Leiyzig.)— (Not. 
proceeded with. ») 2d. 

revo! barrel 
with pins, which are into contact 
with pins on the operating levers of the valves, 

480. Apparatus FoR THE MANUFACTURE OF Gas, IV. 
White, Abersychan.—29th January, 1883 —(Not pro- 
ceeded. with.) 2d. 


7 relates ro the construction of the retorts, 


inwardly to each other. springs are 
bined with braces to prevent the claws opening too 
far. To the crown a vertical rod is connected by a ball 
joint and coupling, and the hoisting ropes are applied 
to the upper part of the rod. A sleeve surrounds the 
rods ni connected by chains to the claws, so that 
The grapple ine the sleeve the claws are opened or closed. 
grapple may Le worked by a derrick or cea | with 
a vertical mast supported at to 
by prot The mast is in two parts, between whi 
or cross bars are pivotted, and actuated ba 
a or ein and winch barrels so as to lower, 
back, and turn the grapple round with the mast and 
turntable. 
4838. Apparatus For On Pressina, F. Wirth, Frank- 
fort.—29th January, 1883.—(4 communication from 
Traumann, Mannheim.)—(Not proceeded with.) 
, instead of the manifold 


A to this i ti 
Ts or bilge, simple prcss mats are used, 
wrappers without being turned over at the edges, are 
in ‘ween layers of raw material of suitable 
depth and quite unenclosed, that is to say, these oxewe 
are to direct contact with the air at their edges. 
Clark, London.—29th 


January, 
emplo of 
single or double shell or barrel. 
485. Construction or ADVERTISING TaBLETa, &c., W. 
B. Fisher, Birmingham.—29th January, 1888,—(Not 


with.) 

tablet is made of transparent or semi-trans- 

parent material, upon which the advertisement is 

painted or otherwise uced. The tablet is sup- 
ported in a frame provided with gas jets. 

486. Raitway Baaskes, E. Edwards, London.—29th 
January, 1883.—(A communication from J. B, 
—(Not proceeded with.) 2d. 

This relates to the use of a frame with brake blocks, 
which are caused to bear upon the rails upon each side 
oo four outer wheels when the frame is forced 

own. 


489. Heatine anp J. A. B, Bennett, 
Heath, J. Herd, ‘alker, 
ton.—30th January, 1888.—(Not ‘proceeded with.) 


This refers to that class of yt get Po t 


made to in ee — surfaces the 
the room or other 


This 
shell tog with the charge contained therein of a ma 
vex disc, the outside diameter of which is Rape to the 
inside diameter of the shell, and which when placed on 
the wad is its centre and serves to retain 
the charge. disc may be star-shaped. 

491. Coprzr axp oTHER Meratiic Tunes, &c., 7. 3. 
Sharp, Smethwick.—30th January, 1883. 6d. 

This consists essentially in the use,in conjunction 
with a die or draw- 9 4 the manufacture of tubes, 
of a detached self-fixing pivg i in a of the cylin- 

drical mandril or fixed albed rod ordinarily em- 

loyed, such plug being of such size and gop es 
tha t it stations itself in the eye or hole of the die or 

and effects the drawing of the tube between 
itself and the said eye or hole, Modifications of the 
plug are described. 

402. Apparatus ror Wasuina, &c., Woven Fasnics, 
B. J. Jones, —80th January, 1883.—(Not 
proceeded with.) 2d. 

The woven fabric is passed in succession through 
separate compartments combined in one tank, being 

treated with water or rage y or other liquors in 
some the and being subjected to an 
impro' ration in compartments alter- 
with or f g the other compartments, 

883.—(A comm unication from J. Sieper, Prussia.) 


through the gripping action of clamps actuated by 
means of a screw or screws, 


495. Apparatus ror W. P. Thomp- 
oceeded with 


towards 
a division board, and in various 
details of construction, 
496. Macutmes ror tHe Grapvuat Repvuction or 
Gram, W. P. Thompson, Liverpool.—30th Janua 
1883.—(4 com W. D. Gray and 
nat Allis, Milwaukee, U.8.) 
consists ts essentially in the 
grin the same repeatedly to the action 
or crushing rolls, wi intermediate treat- 
pore to effect the removal of the fine flour between 
reduction and the next. 


Maxvuracrorse or Liawrovs Compousps AND OF 
ARTICLES MOULDED THEREFROM IN IMITATION OF 
Woop orner Carvinas, C. D. Abel, London.— 


The or 
small fibre, bullocks' blood, and glutinous 


the whole being mixed and treated at the ordinary 
temperature, the use of a water bath in which the 
materials are boiled being obviated, the finished mass 
being preesed in a moist condition into moulds heated 
to from 150 deg. to 300 deg. Cent. 
498. Apparatus rok CoLtivaTine’ Sor, J. 
ich , Yorkshire. — 30th January, 1883. 

The object is by continuous action to cut a Stabe 
depth of soil and raising and tossing it behind the 

apparatus so as to disintegrate or looren the same. A 
number of cutting discs are fitted at certain distances 
on a horizontal shaft revolving gps 4 and can be 
drawn across the field, whereby the soil is cut ot and 
thrown up behind. 


499. Aim anp Gas Motors AbD APPARATUS FOR THE 

ee naar | or GAS THEREFOR, G. W. Weatherhogg, 
ndsworth.— 30th January, 1883. 8d. 

to several improvements in the general 
construction of the motors and apparatus. 


600. Apparatus ror Raisinc Sunken aND 
orner SupmERcED Osvects, G. S. Dodman, Liver- 
pool.— 80th January, 1883.—(Not procaded with.) 


2d. ‘ 
= of construction of 
vessel or buoy an accessory appliances and con- 
nections, w are used in requisite numbers for 
raising the sunken structure or body. 

601. Apparatus ror Evectric Lamps, CHIEFLY APPLI- 
CABLE TO P J. Sa 
—80th January, 1883. 2d. 

Ia ‘‘ Maypole Dances ” an arc lamp is fixed on top of 
the pole and the dancers carry incandescent lamps. 

502. Vices, A. W. L. Reddie, London.—80th January 
from W. H. Bchofleld, 


This to vices in which the sliding bar or 
sword which t is ada; to slide in the fixed jaw of the 
vice is provided with a toothed rack whi pov c= me 
with a detent or pawl in the said fixed jaw, an 
movement of said sliding bar until 
htly raised to liberate it from the 
detent, or is set free by moving the pawl. 
608. ror Srinnina anp Dovusiine Cotton: 


&ec., J. Tatham, Rochdale.—30th January; 


883. 
This relates to improvements in rin = and travellor 


and aj lyin, an elon traveller when work- 

ing adjusts tself and yields to the various diameters 

of the cop, thereby chain ve tension of the thread 

in passing to the cop from veller round which 

the yarn or thread is meee 

604. Apsustine tus Focus or Ma: low, 
ham.—30th January, 1883.— (Not Marlow, | 


justment is by two of 

om tine cases or tubes for holding the lenses and 
cutting through the face ‘of the tube a 
groove and having upon the face of the inner tu 
or within this groove, so that 

the act of withdrawing the one tube from within the 
other causes the pin or projection to travel along t! the 
old the tubes in any 


271 
method of 


the front wheels or rollers from the 
ground and entire frame and Led 
sueeenten, for the purpose of travelling upon ord: 


a6 VESSELS AND APPARATUS FOR AERIAL NavicatTion, 

R. Lake, London.—3\st Jan 1883.—(4 com- 

B. F. Falconnet, Nashville, .8.)— 
(Not proceeded with) 4d. 

This relates to improvements in — for zerial 
navigation, to be actuated, handled, and steered by 
machinery arran, within’ the said’ vessel by means 

screw ers on the sides, as well as 9nd 

fore and aft, or aft only at the of the 

er, the forward screw being for steering surposes, 

619. FOR THE MANUFACTURE OF Gas FROM 

O:1s, A. Jay and C. Hook, Kingswood Hill,—3lst 
January, 1883.—(Not proceeded with.) 2d, 

This consists, First, in the construction of the retort 
in which the vapourisation or conversion into of 
the oils is effected ; Secondly, in the arrangement and 
con: struction of a po ble stove or furnace in combina- 
tion with the retort or a series of retorts. 

620. Execrric Arc Lamps, A, Krysz2t, Moscow.—8lat 
January, 6d. 

This relates to a for 
successively bringing into action carbons. 
One of each pair is heli in fixed holder, and the 
others in movable holders, the circuits being completed 
in succession by a revolving contact piece. 
522. Desiccatep Eco anp For 1Ts Pro- 

protion, H. J, Allison, London —8lst 
1883.—(4 communication P. Cooper 
La Mont, New York.) 6d. 
The obj ects are to conserve desiccated 
purity, and to strengthen the 
used in its des’ 
added and the 
revolving discs, which are strengthened by 
groove in their peripheries and winding two or more 
coils of wire in = groove, the coils being covered ered and 
united with sold 
523. Fotpixe on Suvt-vp Beps orn BEpsTEaps, A. 
Hodgson, London.—81st January, 1883. 

This relates to a bedstead =~ when folded up, 
has the appearance of a cup 
524. Harvestine Macuinazs, B. and W. @. 

Manwaring, Banbury. m_ the Marah Binder —(Partly 
@ ccmmuniation from the Marsh Manufac- 

This _ cut crop falls 


proper place; 


the platform ‘and deliver it ckers ; Fo' 
ina of the ordinary “buttor;”” Fifthly, 


groove and h 
position. 


605. Atracuments ror Brackets, Arms, OR SHELVES 
To THEIR Stanparp3, &c., J. H. Norrington, 
Harlesdon.—380th Januory, 1888. 6d. 

round the greater ference 

upright or standard. 


Apparatos OPERATING THE PROPELLING AND 


ander, London.—30th January, 1883.—(A 
cation from J. Frazier, Searcy, UB} (Complete) 


The invention consists of three main parts, First, 
the machine for conti the Lee ne valve of the 
pelling engine ; Secondly, the 
ing eee all arranged 80 a8 to 
from a central point, as, for instance, the pilot house. 
507. Fisuina Rops, R. Anderson, Edinburgh.— 80th 
January, 1883.—(Not proceeded with.) 2d. 
This refers 5; y to means of securing the reel 
and reel plate to the stock or butt of the re 
the reel can be conv: 


removed and replaced. 


one or more inner porous , charged with solution 
.. In the outer jar is placed a 

i¢ electrode, and in the inner cell a 
metallic electrode w! is connected the carbon 
Slastveda of the outer jaw. 


609. Ercuina anp Paopucina INEXTINGUISHABLE 
Deposits upon Bricut Metat SURFACES, 
B. Nienstaedt, Berlin.—80th January, 1883. = 
This relates to the method of etching and prod’ mee | 
surfaces by the use ygros —— metal salts, 
such as chivride of ai dichloride of platinum, 
perchloride of iron, nitrate of copper and the like, as 
also of chromic acid and the like, such salts being finely 
ground and printed or stamped directly 
metallic surface. 
610. Currina-up Piastic or 
&c., J. A. Johnson, London.—80th J 
—(A comm’ Wom J. @. Baker, Philadelphia.) 


The object is to cut op ye plastic substances into pieces 
Lan mgs and it consists in forcing them while 
under confinement through a perforated plate, and 
severing the part which enters the perforations from 
mass. In one arrangement a screw forces the sub- 
stances towards the end of aoe closed by a per- 
forated plate, and against which a cutting ie or 
knife revolves. 
511. Manvractoure or Rapiators ror Heatixa Por- 
poses, L. W. Leeds, London.—30th January, 1883. 


This relates to improvements in the details of con- 
struction, 

612. Avromatic Apparatus ror STEAM 
C. F. January, 1883.—{ Not 
proceeded with.) 4d. 

This apparatus consists of a ee pee Ay lever, valve, and 
peculiar connections, and is placed inside the boiler. 
518. ManuracturE anp Packinc oF MIXTURES OR 

ComMPounNDS OF ALKALINE O1Ly, Fatty, or 
Resinovus Supstances For Soap Makino, &., W. 
R. Lake, London.—80th January, 1883.—(A commu- 
nication from T. a Taylor, Philadelphia.)—(Not 


oceeded with. 

This re relates to the treatment of the alkalies of soda 
or potash when grinding or otherwise preparing them 
for use for the be ure of soap or other purposes, 
and to compressing such alkalies into a conve! 
form and condition Sit trangport, storage or use, 
Burners, J. Retti 
with.) 2d. 
la! the ofa hollow receptacle 


517. oF FOR FILING AND 
Bispino Lerrers, 


carbon and a me’ 


upon the 


arrangements b; the pressure of. the crop 
inst the ers causes the needle and Loge 
evices to be‘brought into operation; and Sixthly, to 
rotating packers, 


525. Exuisirine Goons AND In § Suop Win- 
pows, Ma — 81st 


88 
6d. 
This "comslate In exhibiting fabries by sewing the 
patterns together in an endless belt, ao is mounted 
on rollers in a suitable case. Jew exhibited on 
revolving shelves. Stands 1 for hats ny other articles 
are also described. 
526. FoR ELECTRICAL COMMUNICATION ON 
Raitway Trains, W. Vining, Blat 


carriage is provid 

phore, which is projected on imams a button in any 

one compartment. is used to actuate ‘the 

lever of the engine wii... 

52'7. ror Szwine Macuines, H. J. Haddan, 
Kensington,—31st January, 1883.—(4 communica- 
tion from B. Capitaine, Rerlin.) 6d. 

relates the thod 


me’ ot or guiding 
the thread on its way from the spool. the top side 
of the shuttle & longitudinal opening running | 
rear en 


the tongue runs a 
ited 


thread 
guide the thread. 


529. Dinner ome R. Jordan, 
—8lst 1883.—(Provisional protection not 


allowed. 
A portion of a plate is divided into compartments, 
each to receive a ecmibahte vegetable, while small com- 
ments are provided to receive the condiments. A 
ab metal cover is made $0 As sight the and 


580. Lusricatina Certain Parts or Macuineny, 
Petrie and W. A. Entwistle, Rochdale.—3ist 


uary, 1888. 6d. 
This relates, First, to lubrica‘ which 
surround rods or bars, and in w h the mage 4 
” or ry 


Secondly, to lubricating other by forming 
grooves in the free ee or and fi them wi 
“me oilless carbonate,” 


the land through the upper part, and be conveyed 
away in the interior of the pips. 
582. Terra-corta Tires, &c., Mf. Benson, London.— 
Innch, Washtagion, (Hot procested with) Ad. 
yn ing fot 
This consists in making the face of terra-cotta tiles 
= other articles glazed or close, and the \4 
fighter an the advantages claimed being that they are 
ter and yet as durable as ordinary tiles, that they 
less lia! gh and nails can be 
into the porous back without it. 
683. Kurrrine Macntnes, H, B. Barlow, Manchester. 
—S8lst January, 1883.—(A communication Srom 0. 
Cazeneuve, France.) 8d. 
The inventor claims, First, the ple of brin 


&e., J. M. 
—3lst January, 18§3.— (Not Proceeded with.) 2d. 
The object is to 

ment, filing and binding of letters! &e. 


6165. ror Dicaina or Coitivatine 
EB. Cobham, Stevenage.—30th 
driving inventor claims, the combina‘ f the aa 


and gear, and atepended frame an 


with the digging and 
tn with sucks such apparatus, the | 


Thirdly, 
tion to the chan m of an 
into an s‘ternating rec’ 
without escapement. 


634. 81. vi 
The object is to hold vessels containi ng milk, ices 


continuous circular 
ear movement and 


them. 
105. 415. 6d 40 49, 109, Od > 03, 
544, 2d ; 
560, 2d.; 
508, 2d.; 
BOS > 
ie 
3 
. 432, 2d.; 683, 4d.; 684, 2d.; 687, 4d.; 640, 2d.; 641, 2d; 
: 2d.; 644, 2d.; 645, 10d.; 646, 2d ; 649, 6d.; 
6d.; 652, 2d ; 654, 6d.; 655, 6d.; 657, 6d.; ae 
6d.; 662, 4d.; 668, 6d.; 665, 2d.; 667, 6d.; 
2d.; 670, 2d.; 672, 2d.; 678, 2d.; 674, 4d.; 
6d.; 680, 6d.; 684, 6d.; 685, 6d.; 686, 6d,; 
6d ; 691, 6d.; 692, 4d.; 698, 6d.; 695, 4d.; 
6d.; 699, 6d.; 700, 6d ; 701, 8d.; 703, 4d.; 
6d,; 712, 6d ; 718, 4d ; 719, 6d.; 721, 6d.; 
, 724, Gd.; 726, 727, 2d., 728, 4d.; 
' 788, 6d.; 784, 4d.; 735, 4d.; 786, 6d.; 787, 4d ; 
740, 6d.; 744, 6d.; 745, 8d.; 747, 4d.; 748, 4d.; ; 
~ 
#,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
| 
t-office order, made at the | 
to Mr. H. er Lack, her Maj 8 New York.=29th Jonvary, 1883. 84 Stone, 
A range of radial claws are jointed at their inner 
f 
in to platiorm aud is removed towards one side by 
ndless webs with projections for the purpose of being 
ound, and it consists, First, in a device for making . 
it will a portion of the projections either towards the 
ont or back of the platform, so that either the butts : 
it the heads of the crop may be moved laterally by the ’ ’ 
i projections not masked, while the opposite ends re- 
main comparatively at rest; Secondly, in a rotating y 
device to take the place of the ‘‘ buttor” for the pur- 
— of adjusting the cut crop as it leaves the plat- 
orm, 80 that it may be encircled by the hand at the 
; Thirdly, of a rotating device with pro 
A fine wire, having suitable joints, runs the len 
1883.—(Provisional protection not allowed.) 4d. 
The colouring matters are obtuined by the fermen- ' 
glucose mixed with colouring : 
ciples, nitric salts, and iron 
608. Primary Votraic Barrerirs, G. G. André, Lon- : 
don.—80th January, 1883. 6d. 
The object is to make the batteries regenerative by 
lacing in an outer jar, charged with a saline colution / 
@ front end of this opening an oblique siot is cut to q 
the pointed side of the shuttle, and is also oblique to 
the side of the shuttle. The tongue thus Seraued hasa 
row of holes united with the pointed side of the 
shuttle by slots perpendicular to the longitudinal axis *: 
490. Sxcurine Waps mx Carrripozs, H. J. Haddan, of the shuttle. slag the top of the shuttle and over 
Kensington.—30th January, 1883.—(A communica- PF guide spring divided into two arms 
tion from 0. F. Seibold, New York.) 6d. Inds, one arm serving to retain the } 
| of slotted holes, and the other to 
334. Hansoms, 
; _ in such bearings, and securing it in 
581. Drain Tites, M. Benson, London.—3lst January, 
peg communication from J. Lynch, Washing- 
ton, U 8.)- age proceeded with.) 4d. ; 
This consists in forming drain tiles, the lower part 
with a close or glazed surface, the upper pan being 
rous, the object being to allow water to drain from 
men’ es 
a This relates to improvements in the construction of 
the reel, the beaters, the feed mechanism, and the : 
driving gear, and also in means for producing a 
self-acting needles with two hooks into use wholly or 
partially by releasing them and seizing them again at 
will during their traverse in grooves in the bed; 
eney: the modes of application, arrangements and 
forms of the parts compusing the knitting machine, : 
e- | and also special adjustment for increasing, diminish- 
ing, or varying the stitches on the needles drawn or : 
ng pinion gearing with a whee hen power mechanism and its 
applied to the shaft the scroll flange is bo a to 
drum scroll, and forces round the sleeves which carry : 
the pee and ratchet. When the motion ceases, the 
pawl retains the ratchet wheel. January, 1883.4 communication from B. 
428. Hats, C. Veroand J. Everitt, Warwick.— Harrass, Germany. )\—(Not proceeded with.) 2d 
26th January, 1888. 4d. & 
This relates to improvements in the manufacture of 
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atid other re" ts so as to protect their contents 
from dust and flies, and also to allow the attendant to 
readily withdraw one or more of the vessels; and it 

stand ae receive the vessels, 
ean be raised and lowered so as to 
cover Or uncover the mouths of the 


586. Daivixne or Tatcycrzs, 
R. H. Froude and J. Jenner, 
January, 1883.—(Not with. 

Treadles are to 

countershaft connected thereto by a special ratchet 

arrangement. 


687. Borrons or Imray, London. 
—8ist January, 1883.—{A communication from W. 


the button-hole and 
overlap the fabric 


of the steering a: 
running on rollers. 
640. on Reriminc &., N. 
= Henderson, Broxburn, N.B.—lst February, 1883. 


The oil is fed continuously into a first still, from 
which there is a continuous transference to one or 
more stills in succession, the distillation being effected 
at graduated temperatures in the successive stills. 
The oil is fed in at a point higher than and remote 
from the outlet. The stills are suitably connected, and 
the inlets and outlets are fitted with safety valves. 
A spiral feed-heater and dishes or plates for promoting 
circulation in the still, and for — coke or 
matters deposited from the oil, are also described. 


641. Sreamsuips, &., 8. Plimsoll, London. — 
lst 1833. 2d. 
This rela to the construction and 
of the corve. 
542. — H. Webley, Bir- 
mingham.—lst Fe , 1883. 6d. 
This relates to a of controlling 
other 


643. Mertat Parrinc, Emsosstnc, MovuLpiIna 
Prates, Dies, on M Man- 


This relates to the coating of the working surfaces of 


644 Avromartic Sanrrary Apparates, &c., 
J. Avstin, Hounslow.—\st February, 1883.--(Not 
f, and running h 
in or near the centre of, an up throug 
the bottom of a cistern, an outfiow pipe “4 
for discharging the cistern, and over it is an inverted 
pipe closed at top and extending to near the bottom. a 
space being left between the two pipes. A ball vaive 
supplies the water to the cistern. 
545. Baaxts vor Carrisczs, M. Williams, 
diff —let February, 1883. 
A partial strap or band 
sititable metal is round the stock of the 
wheel, and is capable of gradual or sudden com- 
pression when actuated from the driver's seat. 
646. Lames ror Minino, &c., 8. Williams, 
February, 1888.—(Not proceeded with.) 


The object a to provide an oil which can be 


47. Water Dewrance, Lambeth.—lst Feb- 


1883 
nis relates to improvements in water 
are very much reduced. 


618. Sewixe W. EB. Gedge, 

February, 1883.—(4 communication Fag y B. Kohler, 
Oakland, U.8.) -( Not proceeded with 

This consists in such a construction 3 combina- 

tion of the mechanism constituting the machine, as to 

«nable the formation with it of a stitch from a single 

thread, which shall resemble and be seep cas 

over-and-over stitch used in sewing carpets an 

sacks by 

519 Ececrnc Brushes aNp CoMPOsITION OF 1HE 
Exc.tu. Liquin, &. McMullin, London.—lst Feb- 
ruary, 1883. 

The back of Re Go alter- 

metallic bristles being connected to 

remaining rows to the other pole. 

The exciting iat hg is composed of strong acetic acid, 

sulphur, an 

550. Sraixe or For Securixe THE Lips oF 
C. Mohr, Birmingham.—1st February, 


1883 
This consists of a hasp or clip made of sheet or cast 
metal, formed in two parts jointed together so as to 
form a hirge. 
om ManuracTurE Harp anp 
NDIA-RUBBER AND GuTTA-PERCHA, W. Has Harrison, 
London.—Ist February, 1883. 4d." 
This relates to the emp oyment of acetic acid in the 
treatment of the 
€52. Fcrvaces, H., W., ond J. Martin, 
N.B.—1st February, 1883. — —(Not proceeded with.) 2d. 
This relates to improvements in reverberatory 
furpaccs for re-heating iron and steel, and other 
r‘milar furnaces, and it consists in fitting in the back 
wll above the grate and the hearth of the heating 
«chamber a narrow deep cast iron air flue to admit 
Leated air to the rearend of the furnace above the 
xi ate, the air serving to support the whole length of 
the back cdge or side of the arched roof. Other im- 
Spee come relating to the use of steam, and to means 
r forciug heated air into the closed-in ash ashpit under 
the firegrate, are also described. 
553 Proptcrs rrom Coat, &c., H. L. 
‘Pattinson, jun, February, ” 1883,— 


ord 
chamber is placed, an 
at their lower ends and arranged ina circle, extending 
the whole vertical length of the chamber, and 
nating about 9ft. from the bottom of of the ucer. 
The retorte are furnished with charging doors and 
Pp pes at the upper part, and pipes lead to a hydraulic 
nain. The nee one of the producer and the retorts 
ae charged with fuel, that n the yy being 
iynited, at the 
ooettom. 


) 6¢. 
relates to heating the air supply or the supply 
of combustible gis, r both, to the combustion cham- d 
coke ovenr, vs means of the waste 
seous vn ducts of 
cvens to the chimney or chimneys, 


ogres is face that 


are entirely out of contact with the brickwork 


J. Imray, London.— 
Société 
Cables Berthoud, 


sheathing tube ha’ 


be, an the space 
ween thm Sid with 


casing with a conical wi uid 
er pressure is caused to flow, and in w a 
rotates and carries or openwork 

wanes whieh tho 


tir an means of a fia) 


tus, and the ere 
the tubes from from becoming loose 


Secondly, to protect en; s or firemen from Seleg 
scalded when a tube bursts; Thirdly, to regulate the 

combustion consumption of steam; 
and rant to allow such boilers with under-grate 
blast applied to open and hogy To 


compressed or cold passing 
into which 


Girectly under the and which may 

be closed by mechanism connected with the fire-door, 

that the latter the draught beneath 
the grate is automatically 

559. Dywamo-gLectric Macuines, W. P. Thompson, 


lar core of non-magnetic 
material on which iron wire is concentrically wound, 
the insulated wire coils bein —— transversely on 
this. The ring of coils is held between two end discs 
eee on the —_ the coils being separated at the 

py be Amn by bars ae fixed at either end to the 
= of the discs. eld 


ets have a core of soft 
iron wire wound ina yee form continu- 
ously around or through separate polar extensions of 
solid m curved to partly encircle the armature, the 
coils are wc und on the core and connected in the usual 
manner. A “duplex commutator” — of two 
eets of metal strips ed = to y end, eac h separate 
strip being i hbour. “The strips of 
roe set are connected a alternately with the different 
sections of the commutator plate (and thus formin 
connection with the armatuie coils connected wil 
each other and with the stri strips in any oe way.) 
oF Suaar, APPARATUS THERE- 


For, 4 
communicat J. P. Porry, Martinique.)— 
tes to means for facilitating of 
sulphurous gas in the manu rd Sulphur 
in furnace, and the gas is led into 
a chamber containing the juice, w! ‘s caused to flow 
over a series of plates or boards, the gas +e 
to flow through this chamber by by commneting 
with a chimney. 
561. Looms, A. J. Boult, oy ged February, 1883. 
ae communication from F. Rabache, France.)— 
(Not led with) 2d. 


The object is to form a loom on which two similar 
or dissimilar fabrics may be woven 
The loom his two beams and two cloth rollers. 
shuttle driving mechanism is placed at the centre ‘ot 
the loom and acts alternately S o. right and = 
pee ed — driving mechanism is arranged at each 
end o 


562. Water-Levet ror Steam Bor 


from P. 
Volpp Schwarz et Cie., Paris )- (Not procecded with.) 


The valves the the feed- 
are worked by a float tained 
nected with the boiler, in such a that mil 
re t ve 
of the water p bare th the chamber. 

565. Merauic H. Ferrer, Batealt Heath.— 
Ist February,-1 8d. 

566. Pacsecti.es ror O A. Longsdon, Lon- 

.—Ist February, ‘communication from 
is t, in the combination of fiat- 
headed projectiics with light conical or Pog val points, 
which are crushed or my off on touchi gt the ee 


or the water; and 8 dly, in the 
with a to 


shoe to the rear end of the f 
receive a copper band for grinding and = ig rota- 
tion to the —-. such shoe bein ipped off as 


the projectile leaves the gun by the ce of the air. 


56'7. Prevestixo THE oF WATER In CHEMI- 
CAL Fire W. Blakely, —lst 


Fe eded with 
This consiets in in the application of a 
casing to 


4 so as to prevent the 
water ms tai ay freezing in cold weather. The 
casin; eferably in two halves, and consists of 
wood with fibrous material impregnated with a 


solution of alum and mixed with powdered alum. 


568. Apparatus ror SupPLyinc WaTER To CHEMICAL 
F.RE W. Blakely, Feb- 
ruary, 1883.—(Not with. 

This relates to a portable appara’ 3. in 
connection with chemical fire engines, for facilitating 
the supply of water to the tanks 
569. Tricycies, W. Blokely, —Ilst Feb- 

ruary, 1883.—(Not proceeded with.) 2d. 

This consists, First, in steadying tricycles and in- 
creasing the propelling power by augmenting the 
paveer sf of the ariving wheels and equalising the 
application of the power thereto; the axle is extended 
beyond the wheels, and circular weights applied 
thereto; Secondly, to means for adjusting the rider's 
seat; Thirdly, to means for fixing an umbrella or a 
sail; and, ourthly, to a brake which will remain 
applied, so that the driver can use his hands for other 
purposes. 


Fire-arms, W. Blakely, 
let February, 1883.—(Not vroceeded 


with. 

This consists in a combined mp ene sliding 
motion and swivelling side motion of the barrels, the 
two motions being peceaned ed independently. 

571. Rvuppers, A Blakely, Feb- 


y 
ond the rear ig ® space 
between the the thicknexs “tthe rudder for the 
water to play in. 
572. Horpine on Securine GLopes Lamp 


the 
inside it consists in means for pre- 
wil ate upon 


by reason of the screw 
arms carrying the hold- 


ing pins side in the direc- 
A is caused to bear on the globe and sup- 
port it when pins on one side are 


Apparatus For Porntine on SHARPENING 
OR OTHER TOOLS USED BY QUARRYMEN, Masons, 
ep Walton and F. A. Stansfidd, Rawtenstall.— 


es, 
construction of blocks, dies, or mm 9 og be attached 

and bottom bars of such machines by 
means of a tang formed on 


574. Burdess, Coventry.—2nd February, 
This object to enable the sider to readily obtain 

speed and power as circumstances may require. 

576. D. F. W. Quayle, Isle of Man.— 


the window is closed, but which, when the window 
opened, are automatically made to occu: space 
ly occupied by the window wi 
Maworacrore oF Srreits or Wine, &c., 
M. uer, London.—2nd February, ar com- 
from J. z Saxony.) 6d. 
of of best refined me 
ts e t from raw i 
of the same and at one 


with steam 
t thus acted 


the impurities 
the water. Su table 


Froats Pappte WHEELS FOR PROPELLING 
Mars &c., J. Stewart, Blackwall.—2nd February, 


the ob; ects are, paddle 
to accelerate the speed of the mally» 
the wash of water on the rivers = 


al frame all round the floa‘ 
580. Breakina Macuine ror ALL Kinps oF Fasrics 


and are at greater 
rame ca) wi a 
rack endl “pinion. aus odin ae 
mounted and can be turned freely 
or be rendered stationary, the rollers arranged to 
correspond with the spaces between the first set. The 
fabric is placed on a roller at one end and led over the 
rollers on the main frame. The other rollers are then 
lowered and the end of the fabric $00 
at the other end, with a crank to revolve it, so as to 
draw the fabric th ee 
fabric. 
581. Storrisa Macuuves, H. J. Haddan, Kensington. 
—2nd February, 1883.—(4 communication from L. 


6d. 

This relates to im ts the general con- 

struction of the —— 

582. ror Conwectinc Cuatns, CHAIN 
Vidal, Sunderland.— 2nd Febru- 
ary, 1 

This a cou consisting 
hooks or members sade side 
side at their heel ends, and fitting the one within 
eaten, so as to mu’ close one another, and pro- 
vided with means for ing them in this position. 

588. Locxrxe Nuts upon Screw Bouts, G. A. 

ottingham.—2nd February, 


threads, and when the nut has been screwed home a 
into the groove by means of 
punc 


pottery oly” or similar 
machine, the piece within a 
rotating mould by means of a shaping lever or tool. 


A bag of woven fabric is shaped to the Poste} and has 

a stiff sheet metal bottom and arim attop. To pre- 

vent the flange cutting the fabric it is made of two 
thicknesses of metal and a layer of india-rubber inter- 

posed between the metal and the fabric. The bag is 

poet in the mould and the clay introduced and spread 
yy means of a lever whilst the mould revolves. 

585. Srampina Bronziye THE Espiess PaPer 

EmPLoyep IN THE MANUFACTURE OF CIGAR 


&c., W. H. Beck, London.—2nd aes 


stamping, and in bronzin; 
shades. Suitable a) 
this. 


FACTURE OF awe Py P, Alexander, London.—2nd 


connier, Paris. “iat with.) 2d. 
The invention the 
acold process, lor 
carbonate of magnesia and Gaeme, or 
— mixed in some cases with 


587. Bicnromarz or Sopa, B. P. 


li a suitable sodi' of 
me and as le um salt—preferably 
in the same manner as in the I's lixiviated 


cipitated is 
remeved by settling and filtration, and th he liquor is 
concentrated in under-fired ae 
its water, the chloride and ual sul of 
contained therein are thrown out in the 
—_ while the chromates of soda remain in solution. 
crystals are after draining are 
weabed with neutralised vat liquor before concentra- 


ror 1x Metat, &c , A. A. 

The drill stock has working in a 

seat ted bet le arms con- 


to the frame and compresses the spring. 
589. Propucine ComBusTIBLe Gas FOR STEEL-MAKING, 
W. Crossley, 


steel- and other by passing steam 
alone or a small of air through the 
coal or gas-produ fuel in a cu or other vessel 


HAL 


i 
ile 


or inclined fire flues or tubes w 


negative ary, tive elements formed of 
or of rings connected toge' 


598. TreaTiNG CERTAIN Bases 
Coat Tar, NaPutuas, AND B. Sonstadt, Ches- 
ee February, 1883.—(Not proceeded with.) 


app eab'otonaphthas and oll that ive 
ha’ 


605. oe, J.B. Thompson, New Cross.—8rd 


consist in blachtog linen and cotton bres by 
first hey = in a solution of 
bleaching in 


chloride ot lime solution and carbonic aci and 
su uen' ing with a solution of ic 
and in water, and ing with a 


596. Pressure Reocutators ror Gas, J. Imray, 
—8rd February, 1883.—(A 
6d. 
to pressure regulators 
a cone attachod to floating gasometer bell serves to 
throttle the opening through which the gas has to 
pass. The gas enters a chamber above th 


after 
cone, portion of ean ascends stem by 
which cone is attached to the bell into a chamber 


stop cock, also a by-pass pipe with 
608. Gatvanic Batrenizs, H. Thame, London.—8rd 
February, 4d. 


tes to 
tions to what is known as the ‘‘ Vortex closet,” having 
for their object a quicker and more certain 
of the contents of the basin. 


600. Cooxine Stoves on Ranogs For Gas Sotip 
T. Fletcher, Warrington.—8rd February, 


micobjoctis t adapt the ovens of the stoves or ranges 
of gas 


ord: fuel, ind t 

C) ependent use 

Budenberg, Buckau, 


com) engine revolution by means of a 
or les formed in the lower = 


springs and a cam 

Other improvements are 

602. Device ror ReTaInine on NECKTIES IN 
B. C. Wise, Belvedere.—83rd February, 


1883. 
This consists in a device for retaining men's neck- 
ties in place, and is designed for use with stand-up 


GOS. APPARATUS FOR COMMUNICATING BETWEEK Pas- 
SENGERS AND GUARDs of RaiLway Trains, W. 
Darby, Margate.—8rd February, 1883.—(Not pro- 
ceeded with.) 2d. 


combined wit or connections which run 
along the train, on to each car- 
riage and f: ed with as many pull handles as there 
are compartments e. 


604. Construction or Certain Parts oF RAILWAYSTO 


THE NG OF NAVIGABLE RIVERS AND 
B. Molesworth-H«pworth, Manchester.— 
This connecting the swi points” 
of the railway (at points of the 
locking apparatus of the ein Fo or - ges in such 
@ way that it the 
bridge pat bridge has been 
roy! locked plage oe and that it will be impossible 


to unlock and open either bridge until the ‘‘ switching 
points” have been so moved as to direct 
the other bridge. 
605. Apparatos ror Raisinc, CIRCULATING, AND 
DECANTING CERTAIN CORROSIVE AND OTHER LiQUORS 
J. Cross and G. I. J. —_ Widnes.—5th February 
1883.—({Not proceeded with. 
the combination of it with a drop syphon. 


q 
Oct. 5, 1883. | 
the arrangement 
8 
heated by pening pe a heater containing 
brick chequer-work in which combustible 
previously Second], in the — of 3 
The object is to enable picks and other tools to be | two heaters agus produ cu hoaters 
The conductor is ring inted or sharpened by means of any of the known bing Aad with valved connecting 
d enclosed in a passages, inlet pipes, steam ' 
690. Furnaces, J. P. Cotiart, Havana.—8rd February, 
1888. 6d. 
Piukington, Canada )—(Not proceeded with.) C. D, Adel, London.—lst February, 1883.—(4 com- 
The button or fastener has a central bush, which is wunication fiom Dr. L. Mautner R. von Markhof, 
sewn to the garment and forms an axis round which Vier.na )—(Not proceeded with.) 2d. 
the body of the button is free to revolve, such body material to be cleaned is d in a cylindrical 
being so that it can be introduced 
then turned partly roun’ This consis‘ 
each side. ctrecting bers, oF tele to 
January, 1883. | communication from J. B. as to be capable of being contealed from ‘tow when 
ynch, Leadville, U.8.) 6d. eflect the an onthe mate- 
: bined on consists of a door for the hawse-hole rial to be consumed. 
wmed of two pieces or sections hinged together, one 501. Hor:izowrat 8 LERS ENERA 
of. which is secured to a shaft having means for oscillat- H. B. 1888. 6d. 4. 
ing the same, and the other is provided with a flaring This relates to means for producing constant circu- 
el ot in its free end for the anchor chain, and is adapted lation of water in horizontal boilers, and increasing 
to be raised and lowered by the oscillation of the their effective heating surface. Inside the fire-box 
former piece to allow the chain to pay out or to stop above the fire doors a forizontai, cylindrical, conical, 
the san.e at any desired position. or —— water vessel is rivetted and contains hori- 
- 6539. Tram, Rai, anp Roap Cars, &c., AND zontal hich 
CHINgxY FoR Daivoxe Same BY ELEcTRICITY, M raw spirit in finely divided state into the still al through a tube plate at the fire door end, and conduct 
3 Ward, London.—8\st January, 1883. 6d. the products of combustion to the smoke-box. Imme- 
This relates to mechanical oy for chan; ——- aan the smoke-box the fire-box is con- 
the ratio of speed between the electric motor an ni the back plate of the boiler, part of which 
main driving axle, an_arrangement of frictional gear- — tin | Plate is cut away, the opening formed being provided 
juously je StL Ww with fire-brick doors. lower part of the tal 
us is described. vessel is connected with the lower part and sides of 
578. Sawivo on Corrine Stonz, &c., P. Gay, Paris. | the water around the fire-box by means of water 
Liver pool.—lst February, 1883.—(A communication —2nd February, 1883. 6d. tubes, and it is also connected to the top of the fire- 
from J. A. I. Craig, Montreal, Canada.) 6d. Wires are caused to piss over drums supported by | box by circular or elliptical water tubes. 
nuts working on screwed rods, which are caused to 
revolve, so as to continuously feed the wires to the 
curved or dis| ve = 80 as orm @& mar- 
To Remove Dressing THEREFROM, C. 
Garnier, France.—2nd February, 1888. 10d. 
The machine consists of a frame ing a series of 
ution of oxalic » for 
F whiteness to the fibres. Suitable apparatus is 
described. 
\ 
ormed in the upper pa Of the bell, and from which 
it issues into an annular compartment of the bell 
‘ through two orifices, one being a small hole of constant 
area, and the other a small hole which can be 
adjusted by a screw plug from without. A central 
: ee compartment of the bell is open to the supply, and 
J. H. Johnson, London.—lst February, 18&3.—(A consequently subject to the supply pressure, whilst 
the annular compartment is subject to the B mers of 
the gas after passing the cone. A smaller floating bell 
| is attached to the underside of the regulating cone, 
> : and from it the gas passes through the tubular stem 
to the top of the larger bell, such small bell being 
attached to the cone by a branch from the main pipe 
: having an adjustable orifice, a three-way cock, and a 
upper edges, in which well shaped caps stand tn 
eir upper , in which well-s) caps 
water. "Tieco-daeeanto acid is used as the liquid for 
charging the carbon cells, 
¢ 509. anp &&., & 
‘ London. — 8rd 1883. 6d. 
nauctip This consists in the application to endless papers or 
bobbins used in the manufacture of cigarettes of im- 
essions in any colours, but a ea by 
ig the im: ons in variable Magdeburg.) 64. 
This relates partl to the method of preventing the 
H. 
~ This consists of a series of indicators or signal appa- 
hydrochloric or other acid in sufficient quantity to | ratus and bells or arranged in the hi 
| 
554. Coxe Ovens, &c., H. Simon, M article to apting ™ 
February, 1888.--(4 communication upper side of the nut, a plate and antifriction 
ruary, 1883.—(Not proceeded with.) 2d. 
[ 
Glasgow.—8rd February, 1883. 
This consists, First, in producing combustible gas for 


Oor. 5, 1883. . 


loom for the purpose of bering ont 

off the warp with a regulated m 

607. Manuracture or FOR THRASHING 
a, &c., R. and F. Garrett, Suffolk, and J. 

forming the ‘beaters with the 

right-handed on one side or face, 

ded on the other side or face. 


left- 


Tries, &c., Cliffe 
1883.—(Not proceeded with.) 2d. 

The ey eee in the employment of a 
revol belt, having pins or teeth thereon moun! 
upon suitable framework or tables, 

609. Covers ror UMBRELLAS _Panasous, M. 
Hyam, —b5th February, 1 
The cover is sewn at the centre to a r Prep metal or 


other suitable material which is secured to the — 


the ribs. Small rings, 
rial ma; em: lor purpose. ps or 
etal, are attached | 

of the cover for th 

Sri ec the cover to the ribs where 
610. Apparatus ror Licutinc sy Gas, F. A. ZL. de 

, Ams —5th Fe , 1888. 6d. 

The objects are to prevent access ‘of inflammable 
—_ to the flame, and to utilise much of the heat 
by combustion, by conducting it from the 
tothe ga that way to the burner to be 
iby producing a more luminous flame. 
611. Apparatus ror Propucine Morive-powrr, A. B. 
Edwards, ed with) February, 1883,— 


) 2. 

pparatus for producing motive 
power by the employment of weights. 

612. Manvuracture or Coverep WiRE For ELEcrricaL 
» Providence, R.I., U.S. 


Relates to a machine for Brains | the insulated 
wire or conductor with a continuous metallic covering 

through the machine. The gate 
consists of a strip of metal, the edges of which overlay 
and are secured by solder, so as to form a seam loner. 
tudinal to the wire. 


H. J. Haddan, London.—b5th Feb- 
883.—(A commun 


crutch or other su is con- 
structed of two parts, viz., a box—preferably cylin- 
bap m at the bottom Bet pivot at the to 
a ca leeve, also erably cylindrical, at: to 
the al the crutch or other support. 


614 Execrric Genzrators, J. A. Fleming, London.— 
5th February, 1883. ed. . 


ic battery, the 
tive electrode of which is ee of two opener 


the negative 


Bib. APPARATUS FOR OPENING AND CLOSING CuRTAINs, 
T. Webster, Bdinburgh.—5th February, 
relat t sliding the 
es to an @ curtains 
backwards and 
616. GLopes on SHapDEs FOR J. B. Goodwin, 
London,—5th 6d, 

This relates to the combination with a globe or shade 
of a support formed in ly therewith, and adapted 
to rest upon the upper edge of a candle and to descend 
as the candle burns away, with or without a cap or 


upper portion. 
617. Brexca-Loapina Fire-a B. A. Bryd 
—(Not 2d. 


618. or Merat Fort orn F. 
Wirth, Frankfort.—5th February, 1883 —(4 commu- 
nication from F. Haenle, Munich.)-(Not proceeded 


2d. 

A" ig to this invention the vellum leaves can be 
entirely dispensed with, and the use of the second 
light hammer also becomes unnecessary, inasmuch as 
the first heavy hammer can execute the whole 
operation. 

619. Hiners THE von 


0. A. Lu 
The object is to enable the vot om of 1 Saige to be 
readily and safely cleaned and oiled. 

620. TREATMENT AND APPLICATION OF CERTAIN Mare- 
RIALS AFTER HAVING BEEN FOULED IN THE PROCESS 
or Puriryina Coat Gas FOR THE PROTECTION OF 
Pvants on TREES FROM THE or 
J. Walker, Leeds.—5th February, 1: 


materials which have been used in Doe: 

as described in patents 5269, a.p. 1 ne A.D. ode’ 

aud 1561, a.p. 1882, 

622. Percussion Caps, Nordenfelt,” London.—5th 
February, 1883.—(Not proceeded with.) 2d. 

The inventor makes a recess or reduces the thickness 
of the cap metal in its centre, where the striker or 
firing pin has to strike the cap, while he Jeaves the 
thicker metal all round, or i the ti all 
round this recess, or thinner part of the cap. 

625. ManuracTure or For Usk 


AS A SUBSTITUTE FOR ‘ORN, 
TORTOISE-SHELL, &c., W. L. Wise, 


1883.—(4 communication from B. Bauer, 
This relates to to the of manufacturing a com- 


pound by mixing 

glycerine, fat, or oil, and also with a = of 
and treating the same with tannic sub- 

stances, the te process being by 

electric currents. 

626. orn Fountain Pens anp Ho.pers, 
J. J. Ridge, Enfield:—5th February, 1888, 6d. 

This consists essentially in forming’ a reduced aper- 
prevent an unnecessary flow or other 
writing point. 

6277. APPARATUS ror CouPpLinc Suarts AND SECURING 
Wueeis, &c., THEREON, J. J. Purnell, Lambeth.— 
5th February, 1883. 6d. 

This relates to cylindrical shafts 

lit or di taper-ended sleeve with 

lugs, in combination with a pair of 
sockets having corresponding internal lugs. 

680. SEL¥F-PROTECTING N. W. Wallace, 
Clifton.—5th February, 1883. 

The saw is similar to a 
the blade and handles, but the latter instead of 


half the length of the D BAW, being grooved a 
b and sh the saw teeth, which 
protected and peevented infusing the 


637. Renperine Existinc WALis &e., 


W. White, London,— , 1888. 
This partly” to tho of 
existing walls damp-proof, the said method being the 
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a face of tiles for the wall, 
com into the space between the 
the said wall. 
638. Gas Moron Enorines, C. W. Ki Manchester, 
and A. Clif’, Forest Gate.—6th 1888. - 
This relates to certain means or meth: thods of 


of combustible mixture, or tt ate 
while un ig com y at at 
— an while un compression ; 
driving out mode the motor — > the products 


bustion, and in or fi out the ssabet 
cylinder with pure air, either to 
ive. out the ucts of —— the 


com! 
sides of the cy der to prevent premature 
6389. Execrric Lamps, J. Lorrain, 


and consists in 

a pivotted its coil in the 

or shunt clreult, to ‘esta bl: arc and 
regula’ movable core ac’ 

one of carbons. In a comblned 


ootes on one of the carbons 
te eed @ second the 


| 
device in to separate carbons 
f» m the arc on the passage o! 
640. Macuinzs ror Makina Exve.opss, &., J. C. 
Mewburn, London.—6th February, 1888.—(4 
from A. T. Howard, Brooklyn.—(Not pro- 


sealing 
folding down and sealing the bottom flap, appl: 
m or ———_ to the z flap, delivering the enve- 
after the 

receptacle. 
ou. Sroppgrs, H. @. Luyties, New York.— 

mie relates toa stopper provided with an elastic 
642. Furnaces Caddick, Middles- 
brough.—6th proceeded with.) 


railway for feeding the 
6438. Hypravtic &c , J. Btchells, Chester. 
—6th February, 1883.—(Not ‘ot proceeded with.) 2d. 
This consists in the engine using the motive water 
puopertion to the power developed. 
644. Reov.atine APPLICABLE FOR ORGAN 
W. 
February, 1883. —(Not proceeded. with ) 
= relates to a device for regulating the pressure 
of ai 
645. Morive-rpowzr J. Robson, Birming- 
ham.—6th 1888. 10d. 
In the drawing is the cylinder with “eo 
piston 2, with ie rod 8, 
a ng-box 7, on 
main m-rod; the secon on | has a 
8 on its outer end = working in the vacuum 
cylinder 9, attached to end of main piston-rod 10; an 
at the 


645 


its cylinder; 11 is a valve for feeding gas and air into 

the cylinder by way of tube and mt 12 whenever 

in the 8 are the exhaust 
— on the shaft ame the tin, 


646. Means ror Szcurine Gas Retort Lips, Covers, 
on Doors, H. B. Newton, London.— 5 
1883.—(4 from A. Klonne, Dort- 


—(Not proceeded -) 
This relates to a device for effecting a sound. sealing 
of the mouthpiece of the retort. 

647. Prats Printina Press with APPARATUS FOR 
LayYInc oN AND THROWING OFF THE SHEET, FOR 
Monocuromaric oR SIMULTANEOUS POLYCHROMATIC 

‘RINT, H. February, 1883. 6d. 
This inv invention relates 


thereto the in 

bed-plate fixed te a sta’ hollow t, and aoa 

—_ roller is guided to its a te ink duct over 
distributing disc and over forme in such a 


manner that for 


Pang colour of ink 
ed for and vith over = 
ding ink distri Fy 
the intended for one 
duct or the ink distributing Suse or £ 
for another colour. 


649. Fate, W. Rowan, Belfast.—6th February, 1888. 


Thin relate othe employment of a curved helical 
spring for the packin; 
ward agninet th inder. 

650. Darius Sowina Manaoup, axp 
P. Pierce, Wexford.—6th February, 


This relates to im yvements in the construc- 
tion of the 


661. Raisinc, Lowerino, Welouts 
Warer-cLoser VAL &c, H.C. 
wark.—6th February, 2 6a. 
This relates to a device or apparatus forautema’ 
| weights and for sustaining @ hs and has 
for its cage the employment of ay 
lating the of or a 


fing and provenog by self the waste directed towards the 


652. Gas Ciusrers on Bunwers, M. Pinder 
February, 1888.—(Not proceeded 
The we su tubes are at an angle to one 
one with the other, so that the air contact wherewith and up rye 
uen Us juce. more perfect 
tic than 


658. For AND OTHER 
Fisrovus J. T. Nelson, Leeds.—6th Feb- 
1883. 

consist of rollers bat 
active wich th and 
rev which the yarn es, ofa 
and flyer by means of 
twisted, and wound on bobbins or tu 

654. Apparatus THE PREVENTION OF EXPLOSIONS, 
&c., Steam Faweett and J. C. 
Hargreaves, Leeds.— . 

A steam chest D is fitted on 
direct communication with the furnace A by pipe 

In the steam chest is a weighted valve F, 

the pressure is excessive in the boiler, will be raised 

and allow steam to pars to the furnace. 80 as to check 


the tion of steam when the water in the boiler 
is above or below a given level, a lever H 

through an o in the wi 
F, and a second lever J is pivotted at M, and 

float N. and it bears against the weight 1 80 as to open 
valve F when the float is lowered, while a pin X acts 
upon lever H and raises the valve F when the floa' 
raised. 


655. Fasreninas AND ATTACHMENTS FOR WEARING 
APPAREL AND OTHER TEXTILE Fasrics, &c., W. M. 
J. C. Newey, Birmingham.—6th Fi , 1883. 


Tho object isthe complete protection of the material 
with which the hooks or clasps come into contact from 
damage arising from contact with the points of such 
hooks or clasps. 

Lamps, 2. Manchester, and Ander- 
ion, Live: — 6th Fi , 1888, 


t or any fixed 
by preventing 


ComBusTIBLE CoMPOUND oF COaRBONACEOUS 

AND OTHER MarTERI W. R. London. 

—6th February, 1888.—(4 communication from J. C. 

Cooper, Brook yn ) 4d. 

This relates to the of carbonaceous 
y 


same in 

of alumina (as the same contained in 

alum, aluminous cake, or — earths), common 

salt or “Shloride of sodium, and sulphate of soda. 

662. Stones, &c., MaDE CoRK 
Saavinas, Wirth, Frankfort.—6th February, 1883. 

: ‘4 commu: nication from K. Grunzweig and P. Hart- 

mann, Ludwigshafen.) 4d. 

This relates to the manufacture of artificial cork by 
the admission of the ene or shavings of 
cork with a hot paste, drying ing effected imme- 
diately thereafter at a high temperature. 

668. Gas Propvucers AND Forwaces, C. W. 
Siemens, Westminster. , 1888. 6d. 
This relates to improvements in the details of con- 
struction of gas ucers and gas furnaces for the 

manufacture of s 
665. Compivep anp Note Parser Packer, 
, London.— 6th February, 1883.—(4 com- 
(Provisional protection not allowed.) 

This relates tv a combined envelope and paper packet 
for travellers’ use. 

666. Apparatus To FacitiTraTz HEARING AND 


speaking bell or mouthpiece as one article. 
667. ConstRucTION or Furnaces, 7. Robinson, Pres- 
ton.—T7th February, 1 éd. 
principal feature of novelty in the invention is 
that the flame, smoke, and other ucts of combus- 


tion arising from the burning fuel are drawn to the 
front of the furnace, and d passed again ihe fies 
before reaching the flue. 


668. or a ror Corres, &c. 
B. J. T. Digby, Brussels.—7th February, 1883.—(Not 
proceeded with. 
This relates to a process and apparatus for treating 
carob fruit or pods. 
669. Parventine or L 


ARISING FROM CoLLisions aT Sea, 8. 
—Tth 1883.—(Not 


This relates to the employment of fenders. 

670. Pian Macuines, P. H. 
February, 


Damace To 


H. J. Haddan, London.—Tth Feb- 
communication Srom A, W. Swift, 


which automatically supplies the Tubricant to the 

to be lubricated, and ex to view the rate of 

flow of the lubricant, and thus effectually guards 

t the neglect of applying the necessary lubrica- 


672. Inrzoratina W. F. Stanley, Lon- 
—ith February, lot proceeded with.) 2d. 
This relates in which 


to an anemometer 
the direction and velocity of thre wind may be indicated 
at one operation. 
673. Tivtina APPARATUS ARRELS, AND 
OTHER RECEPTACLES, W. Greenwood, T. Delamere, 
and 8. February, 1883.— 


dovigned to act as a portable tlter 
to be as desired under any cask or other 
pod automatically raise it as the cask 
em 
674. PREPARING aND FinisHine D. P. 
Mattheus, N —Tth 1888. 4d. 
This relates to means of cleansing 
castings of grit, ac. 


and freeing | hea‘ 
tically | 6'7'7. A. Pinkerton, Glasgow.—Tth 


ceded with) ad. ne 
This relates to the of the furn 80 as 

to direct the air and products of combustion, 

679 Sarery L. Wright, Beckton.—Tth 


This to i ot 
the flashing of the flame gauge 


safety lamps is more or less prevented ; a - 
whereby the heating of the wire gauge to a 
degree automatically effects th 


80 as to prevent access of the fire-damp thereto. 


a d engine; 

oF d an ting in 
the manner referred to in the preceding claim, a.set of 
double — slides worked 
on the crank shaft ; Thirdly, in combination with a set 
of cylinders arran; and in the 
referred to in the first claim, ee eee 
double slide. 
683. Fisrovus Paps Bats ror SuRGICAL AND OTHER 

W. R. Lake, London.—7th February, 

communication from D. Goff, Rhode ds Toland, 


The consists of a sliver of carded fibrous mate- 
rial enclosed in a seamless braided jacket, the strands 
of which extend neo the sliver to form strings for 
fixing the pad in position. 

684. For Suppiyine, Dis- 
CHARGING, AND TRAPPING ARRANGEMENTS FOR 
Porposrs with Boxes 

as, dc., J. 8tidder, London.—Tth 


ry, 1888. 6a, 
The object is to pro and in 
ae with h 
the same clan, sly, Preventing 
effiu and ren accessible for 
cleansing and for removing ahetrention. 
685. Apparatus ror Dryinc Gram, Seep, 
, Kington.—7th February, 1883. 
The inventor claims an apparatus for ye grain, 
or similar. ma herei screw 


terials, 
to be rotated within a tube wholly or par- 
tially enclosed by one or more flues or tubes, each con- 
nected with a stove, or with a steam boiler. 


T. Walker, Whitstable.—7th February, 
The inventor claims, First, the combination with a 
or 


the coulter of a plough. 
688. Devices Tro THe HANpLine ‘or 


Daivine R W. R Lake, London.—Tth Feb- 
communication from L. Neviére, 


‘This relates to devices to be attached to horses’ reina, 
and g g the horses, consequently a 
their falling and injury. 

689. Printinc Macuinery, W. W. Colley, London.— 
ith February, 1883. 6d. 

This consists, First, in the combination of rotary 
rrinthyg apparatus whereby two continuous webs 
running in opposite directions are type arene 

each on one side by the set of t 
ype cylinder, and are concurrent! 
taneously perfected or printed on other sides 
“two other oie cylinders ; Secondly, the construct 
—- and arrangement of gathering and deli- 
mechanism, w eg pairs of sheets are detached, 


wred on a drum, and delivered in alternately 
unequal numbers. : 
690. Manuractore or W. L. Wise, London, 
7th February, 1883.—(4 comm 
M. V. de Bange, Paris.) 64. 
This relates to a method of hoopin ot tp 


od 
afford resistance not only to lon; tractive, 
also to transverse fracture, and a distinct featate ve 
the invention is the poss ts cent y of hoops or rings of 
bi-conical form in transverse section. 
601. Macuines ror Comprise Woot, &c., F. Fair- 
bank and J. Robertshaw, Allerton.—8th February, 


1883. 6d. 
In the case of a Noble's pished by mount the ree 
of the invention is accomplis 


machine a rotating sectional brush, so constructed 
— enter and leave = coe 
perpendicularly, by which means 
between ond d the bi 
become “ fish-hooked” as in the case with rota’ 
brushes as constructed when used for 
purpose. 
692. APPARATUS Propvcrxa Porrep Cons,’ 
7. B. Kinder and B. R. Bouthby, London.—B8th 
| proceeded ) 4d. 
uantities corn can be 
ical m: 


taneo a section of the gro 
toa sale on web of drawing paper, 
tion of the instrument being based upon ‘the 


ratio which subsists between a curve, its tangent angle, 


and its radius vector.: 
695. 3. Winpow J Hay and, @. Robertson, 
—8th February, 1883. 4d. 
relates to the combination of devices’ for gus- 
pending and securing window sashes in their frames, 


80 Fy that they can be readily withdrawn for cleaning or 


for other purposes. 


69'7. TooLs ror Eronine upon Gass, &., J. @. Sowerby, 
Gateshead-on- february 


Tyne.—8th Fe 1883. 
or other material, of a bar, movable 
ond having wpring® belting’ the 


‘dispense with 
701. P. Ewens, Cheltenham.— 


Felaies mprovements in the general 


or Groovep ron WHEELS, 
W. H. Carmont, Manchester.—8th February, 1883. 


The object ay to produce tires in the form of 

a for the of hoi or securing india- 
rubber or other g substance. 

705. Kitcuen anp Stoves, W. 

lus, P Pendleton, near Manchester.—9th February, 


object is the combinations and 
kitchen and con and stoves, w! 
ion 


being 
power alone, and it consigte 


above one or both circles each si the 


| 
GOS, Macey 
**Bopy” anp GLaze Orr ENAMELLED Bricks AND 680. Compounp Eyaines, 2. 
Matthews, Hyde.—Tth February, 1883, 6d. 
The inventor claims, First, constructing each cylinder 
in two parts, an outer smaller partand an inner larger 
5 part, fitted with a differential piston or plunger, and 
cover are attached at suitable intervals means for | pivotted feed-controlling armature of the latter carry. 
This relates to a machine adapted for taking the 
blanks from which the envelopes are to be made, 
folding down the end flaps, applying gum or paste for t N 
water to the plough breast or other part of the imple- pel 
ment; Secondly, a device for attaching the rozzle to ES 
jelly ifthe lamp be 
mat ly lamp be u: 
degree out of the 
accidents caused by explosion or fire. 
8e) ted by suitable distance pieces 
am 
— 
SS 
22-0 
[ez 
a This relates to the combination of an ear bell and ¢ 
rela treatment and u tion of the = 
698. InstRUMeNT FOR TAKiNnG AND PLOTTING LEVELS, 
F. Low. London.—8th February, 1883.—(4 communi- Ben 
cation from A. T. Fraser, Madras.) 6d. 
This relates to a surveying instrument constructed : 
to measure its own distances and heights, and simul- 
which has a cam wedge-shaped piece on it, 17, for GS 
moving the piece 18, and grips the upper end of the — 
secondary piston-rod in the box 19 on cylinder end. veces fed / 
The object is to secure a more evenly wound pirn or ; 
spool, and to reduce the friction caused by the —— ‘ 
of the yarn against the interior surface of the slot ty 
cup at present generally employed. 
ruary, 1888. 6d. Ae 
ic Wor De Tespective This relates to the construction of the chair, so as to 
rigidly fixed to the blade are pivotted to the ends 
thereof by rule or other joints, so as to be capable of 
being turned to positions at right angles to the front or 
to the back edge of the blade, or to any intermediate by th 
position for use, or of being folded down alon : — 
d fuels 
he ordinary fire grate. 
Ing the BAW. This relates to the combination with a boiler furnace | Srzi : 
of air-heating box, vided with an inclined 
ed Behind the fire bridge and hed hand and steam power 
furnace, the box being also 
o regulate the admission of air, : 


"721. Macuiwes awp Arranatus ror WooL, 
lonchablon, i 883. 


Spruvos anD Fittrnos For STOPPERS FOR BOTTLES, 
J. & Davison, Sunderland.—9th February, 1883. 


is connected to the bottle by means of 

an india-rubber or other —— 

the bottle, the elasticity of 

well over the mouth, and 
replaced. 


"725. Lanes For BICYCLES AND OTHER VELOCIPEDES, 
J Bladon, Birmingham. 


PES 


so as to leave a continuous air 5 


split up and lift the clinker. 


W. M. 
th February, 1883.—(Not 
First, in improvements on patent No. 


opening the ; and Secondly, 
ments for onteating the “fore en 
it upon its abutment or 

the bearing parts of 


This consists in disintegrating the malt or am: 
ous matter in a moist condition by mechanical 


732. Treatment oF MiveRAL PSOSPHATES TO OBTAIN 
Propvucts W. @. Wi 
1 


. 2d. 

This relates to the treatment of 
with an excess of dilute sulphuric 
783. Waezts ror Ramway &., R. 

Gubdbins, New Cross —9th February, 1883. 6d. 
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— February, 1883. 
This consists in the conversion 0! 


pool.—l0th February, 


a vessel and the feed opening closed by 


is admitted below the surface of the mass, an 


the soluble sul 


drawn by opening the movable bottom of 
740. Jacquarp Macuwves, I. Thomi 
M. Priestley, i 


i 


WHEN THEY ARE Reapy FOR PSELING, IN ORDER TO 
OBTAIN THE KIND OF WooL CALLED “ Lavee 
” —9th Feb- 


ruary, 1983.—(4 from A. Luure, 

Whee the “skin ts for peeling it is 
before wool and quite open, un er two 
which are caused to rotate, and are fur- 


Propvoriow or Sotvtions, C. R. A. 
its of 


‘739. Treatment or ALKALI Waste, J. Simpson, Liver- 


, 1883. 6d. 
This relates to apparatus for subjecting alkali waste 
to the action of water and direct sieums pressure for 
liquid or 
ter or a solu- 


about twenty or ney eae the liquid containing 
ur 


omis, Eecleshill, and 
, Wibsey, Yorkshire.—10th February, 


is brought into contact with the disc L, and causes it 

to revolve and communicate motion to the pulley M on 

the counter or carrier shaft N by means of the pulley 

O and band P. On the carrier or coun 

is placed the strap pulley R, which works by the belt 

R! the strap ee F on the adjusting coupling E, 
e 


thus working ht and left-hand screws outwardly, 
which gives an earlier effect to the cut-off. When the 
engine is at its normal speed, the disc K does not 
operate the discs L and 8, the same working clear of 
both as shown ; if the speed of the engine is retarded 


knife, and to retain the raised 
to change a hook on each uw 
| stationary cross bar, and is until 
action of the card cylinder and needle. 
‘744. Hypraxts 


—10th February, 1883. 


The object is to automatically actuate the 


A.D. 1882. A weight or 
in a normal and automatically recoverable position. 


February, 1888. 4d. 
This 


soda and potash ; 
stones, precipitated 

cinders containing and phosph 
solution of ammonia; 


in treating iron 


converting 
and, Fourthly, in treatin; 
mill cinders and 


to any of the above processes. 


containing calcined sul; 
ee with or without other substa 
with sul 


the or 
Secondly, in the manufacture of a white 


means 
Covrourep Inxs, J. Hi 
W. Langbeck, London. —10th February, 1883. 
This consists in adding to the em 
solution com: ins 
dissolved in 
solvent. 


albumen are added, such com 
from 5 to 8 grains 
pentine, 6 drachms glycerine, and 1 ounce water. 


ition 


A Bai Long acre.—10th February, 1883. 6d. 


ht which toa 
released by the 


For Water, Gas, &., 7. 


valve is so arranged as to be closed when 


745. Ports ror Tramways, &c., H. Scott, Liverpool. 


ts of 
tramways by the action of the tramcar, and it relates 
to improvements on patents No. 3859 and No. 4870, 
g tends to keep the point 


747. Treatine Iron Ones AND OTHER MineRaL Svus- 
STANCES FOR EXTRACTING SULPHUR AND PHOSPHORUS, 
&c., A. Adair and W. Thomlinson, Durham.—10th 


ts, First, in treating tap or mill cinders 
containing sulphur and with solutions of 


iron phosphate, or tap or m 
orus, with a 
irdly, in treating phosphatic 


s into usefal phosphates; 
phosphatic iron ores, stones, 
= or milat substances with lime, 
when they contain much silica, before subjecting them 


mixed 
of ammonium or other salt having no 
ide or 


an 
ent by 
precipitating zinc as a sulphide from its solutions 

of a purified liquor. 


tta- 
suitable 


and 
plunger operated by toggle 
a. | Fequired 


consisting 
arsenious acid, 10 drops oil of tur- 


"7564. Lawpavs AND ALL OPEN-HEADED CarRRiaGes, W. 


ley, 
This relates to @ lever lock-head, in which a spring 
is connected to me end of a lever which runs up the 
pillare daus and behiod the front 
bh e Claim.—(1) The combination of an electro- 


the loom | the governors drop, and the friction dise K works the 
to rum at-a greater Y ‘than hitherto. In the | ‘ise 5, the action of the coupling ntedieg ae: by 
jaccjuard frame double or single upright bars are —< y T, band U, and Von the 
mounted and raised by reciprocating knives actuated | COUDtr ° 

. ordinary way. Each upright has one or two | '709. Smuttine or Finisnine BLACKENED LEATHER, F. 
bends, which, passing through the needle eye or J. ’ -On- W. Morgan- 


has been applied, whereb; 
is subjec to the action of rubbers and brushes 
mounted upon a revolving drum. 


Campbell, New Hampshire.) 6d. 
ly toa cutter head and elastic bed 
roller, combined with india-rubber covered drawing 
rollers and ted drawing rollers above them. 


corruga 
Other improvements are described. 


801. Sewine Macuines, F. J. Drewry, Burton-on-Trent, 
executor of W. Morgan-Brown, London.—14th Febru- 
ary, 1883.—(A communication from 0. R. Van 
Vechten, New York.) 6d. 

This relates to machines which travel along the work, 
which ins stati sists in constru 


'y, au 

such machines so as to adapt them for use in sewing 
long pieces of material (such as breadths of carpet) 
together. The edges to be sewn are impaled upon a 
series of pins projecting from the edge of a table, the 
edges peejectio sufficiently to form the seam, the 
width of which is determined by a gauge. The 

foot of, the machine consists of a curved plate Ringed 
to the end of a bar projecting from the needle 
carrier, and ery my with a ng to the foot 
inward and hold the fabric aot tne oth plate with 
a yielding pressure. A special ing frame is pro- 
idea for the machine to travel on. Severing mecha- 
nism is provided to cut the thread at the end of the 
run of the machine. 


as obtained in the basic process of steel-making, 
and phosphatic iron ores or minerals carbonates | 82'7. ror Steam Enornes, J. Whitley, 
of potash, or ammonia, all for the Leeds.—15th February, 1883. 2d. 


The inventor claims, First, the introduction of mer- 
cury or other suitable material as a weighing medium 
for the increasing or diminishing of the speed and 
se of steam engines, and for other purposes; 

diy, the introduction of a scale indicating the 


_ | ascertained and powers of the en; motor or 

748. February, 1888. (4 communien, | other machine in conjunction with the rise and fall of 

tion from 0., A., and A. Neuhaus, Germany.) 4d. the gov material contained in a vessel or 
This consists in the manufacture of bichromates of | ®PPparatus. 

potash or soda by acting with carbonic acid upon | 803. Furnaces anp Stoves For Bi 

chrome melts obtained by furnacing a ture Fortis, J. C. Mewburn, London.—lith February, 

chrome ore with and carbonate of (or caustic) We) 4a communication from L. C. Voorhees, New 
or ork. 

CTORE ‘nutre Pioment, 7. Griffiths, This relates to a furnace or stove ha two fire 

chambers, a dividing wall with a draft 


aperture through the said wall at one end thereof, and 

a grate in each chamber at the opposite end. 

806. Propuctior or Printinc Plates oR BLOCKS BY 
PaorocraPHic Means, J. R. Meihe, London.—19th 
February, 1888.—(A communication from J. Allgeyer 

nd C. Bothoevener, Bavaria.) 4d. 


in prin’ 


922. Contixvovus on Topes or Concrete, C. A. 
883.—(4 communi- 


means 
presses 


provements in the means for be edge to 
the concrete, and in the constru tare. A 
echanism exerts the 


, the core em 
and free from the control of the casing or the plunger. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gastte. 


283,546. Evecrro-macnetic Motor, Bdward Weston, 
Newark, N.J.—Filed March 16th, 1883. on 


motor, a cutting or similar too! 
shaft, a bench or table, 


fixed direct, the 
and means for shifting oF 


Claim.—In a relief 
comblnstion, with the hollow shell pete with an 


mene and a longitudinal valve rod having 
waive ab ite ond, of the bracket extending from 


said shell, through the forward end of which bracket 

the forward end of the valve rod passes, the 

spring aurmounding the valve rod, and the adjustable 

collars secured to the valve rod, the whole arranged to 

operate substantially as and for the purposes specified. 

283,629. Execraic Lame, Hiram & Maxim, Brooklyn: 
—Filed 7th, 1881. 

Claim.—(1) The combination, in an electric lamp, of 
an electromagnet in th arc circuit, an 
electro-magmet in a shunt or derived circuit, pivotted 
in a position to oscillate in front of the poles of the 
main magnet, and feed regulating devices connected 
with and operated by the it of the pivotted 


electro-magnet, as described. (2) The combination, in 
an electric lamp, of an electro-magnet in the main or 
arc circuit, an electro magnet in a shunt or derived 
circuit, pivotted above the main magnet, with similar 
polee opposed to one another, 

devices ted with and ited by 
of the pivotted magnet, as'set forth. 
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: essentially in so combining the hand-stesring whee! together, so as to form a circular fan-like corrugated "hecks to guide it, and the ends of which act as| adj the position of the motor with reference to 
with the steering mechanism that when to pert Piste: catches to retain the roller either in the closed or open (2) The combination, with a 
2 or starboard the wheel shell act upon the valves and hub, and the outer edge to the rim of the wheel by position. A cam serves to raise the end of the lever bench or table, of an slectro-magetia motor monnted 
5 admit steam to the engine. but when in the midway slotting the outer edge for a certain distance at on to the track of the bridge when desired to unlock pane pes @ manner to moved or 
position the steam is cut off. bend or corrugation, and. turning the slit parts | the head. 
‘711. ron Woot, &., J. Holden, alternately in opposite directions, and rivetted to the | '7'7'7. Apparatus ror Corw on Grane, 
‘J. Burnley, and J. Fawell, Bradford.—0th February, | im. it. H. Lake, London.—12th February, 1888.—(4 com- | through the bench, as set ) " 
1883. 6d. munication from H. M. Rounds, Jowa, and R. E. 
This consists in the construction and Bove, Pufaie.’ 8d. 
to = “‘Nobbe's” comb or other kindred combing ma- This to the combination of a pair of rollers, (2aS546) 
of chap motion or etting each composed of several sections having the working ‘gl 
i by the stoppage of the combing is automati- 
cally eGected upon the breakage of the sliver through ing in length in several successive pairs of sections, 
a lap forming on the drawing off rollers, or through separate feed sed discharge compartment, and 
H sliver adhering to and running down the leather, or separate sifting device for pair of sections. CR “4 ay 
through any other cause. ‘784. Enoines AND APPARATUS FOR ANNA 
712. Freerraces, &., G. Ermen, Dawlish.—9th Feb- Errecrinc THE saME, W. Knowles, Bolton.—l8th Pus 
ruary, 1883. 6d. 785. Rowine tae Woot THe or Saeer February. 1883. 6d. 
; The flue or chimney is partly closed up a certain A is the ordinary governor, connected in any conve- if rs] 
i distance above the grate, a sufficient space being left sient. wg ty Ge Sate oot hon Band the rods C A 
, through which the smoke and D; on rod D fo placed the adjusting counting 
| passes. The or end of the yi is enclosed by a E, in which are the right and left-hand for \ Sie 
i n pe a damper is fixed. A e cou y 
Une gretelin direct contact with ths Are, and draws air made sufficiently long allow of the motion of the rod WE: 
; from the room; such air then passing to the chimney D when actuated by the ordinary governors A; G is (aia 
: and becoming heated, is utilised to heat any other room | nished with an apron to support the skin. Before it | the supplementary governor driven from any conve- 
{ in the building. enters under the roller, a large quantity of tepid or hot | nient position from the engine; H is the governor 
: 718. MawuracruRe AND TREATMENT oF CRysTALLisEp | Water is caused to fall over the wool side. spindle on which the sliding bush I works with the 
Sucar rrom Srarcu, G. W. von Nawrocki, Berlin. | Txansparent Brock Ice, M. Mutter, Stockport. 
—th February, 1883.{A communication from T. —9th February, 1883. 6d. tage attains too great a speed the friction disc K 
von K. Sakovicz and D. Rosenblum, Warsaw.) 4d. Inside the moulds in which the blocks of ice are to e engine errs . with a bench or table, of an electro-magnetic motor 
_ A solution of starch-sugar is produced containing | be formed an open-topped box of wood or other bad mounted or supported ina manner to swing toward 
about 95 per cent. of starch sugar to every 100 parts by | conductor of heat is ree in the bottom. Fitting Cc oF wi or from the said bench, and means for the 
weight of solid matter, by preparing a starch milk of | loosely in the box isa bottom, which is moved up oaai motor in tion for use, as set forth. @ The 
10 parts water to each part of anhydrous starch, with | and down by connecting rods and oscillating levers. t | pore hel signe 9 a bench or table, of the magnets 
an addition of 47, per cent. or 2, 1, 0°86, or 0°15 per ined DD ‘orvas-plece E, shaft K, the armature mounted 
cent. of anhydrous sulphuric acid, according to | = veen said magnets, th iw or cutting tool fixed to 
whether the boiling is effs-ced at ordinary pressure | fer adjusting the 
and in eleven hours, or at a pressure of 1, 2, 8, Or | motalliccopper intosolution of cuprammonium hydrate, tion of the magnets with reference to the oa 
by aowing or watery salution of or | described. 
starch-sugar olorised weak solution of cuprammonium hydrate to trickle G \ 566. Cyr Cock, James N. Chamberlin, 
bleached by permanganate potassa. oer the fragments loosely piled in a vessel, through 288 566. 
which a of air ely with ammonia oats \ fal ) DMarietia, Ohio —. May Sie, 1688. 
caused to pass. Fragments of brass or other zinc- HA = 
6 0 uce fel copper alloys can be similarly converted into solutions 4 > 
thickness for mse in the manufacture of various kinds | containing both zinc ammonium and cuprammonium © ¢ 1 
of cloth and woven fabrics, and it consists essentially | hydrates. NG Vj Fy 
in causing the sides of the trough over which the felt- NEY — 
thread to be felted, whereby the latter is drawn alon ae Re i Ke 
without jerk or twitch, and a perfectly regular thread = i “<a, 
is obtained. | AW Si | 
722, on of a salt, such as chloride of calcium, are fed into 
N 
N 
bottom, after which the residue of the charge - as 
the vessel. 
728. Rounpanouts, W. and W. Meeds, and T. Blink- 
horn, Boston.—9th February, 1883. 6d. 1888. 6d. 
The object is to impart to horses on roundabouts | The objects are to reduce the power required to work 
gallops and jumping movements, and it consiste-tn | the machine, the wear-and-tear of the harness threads, 
imparting a rocking motion to the horses by means‘0f~} to enable the loom shuttle to make two or more picks 
wheels running on the track and connected to the 
horses by a crank and rod. Inclines on the track im- 
jar the jumping motion to the horses, such inclines 
g capable of being raised and lowered as required. 
CarTRIDO*S FOR BREECH-LOADING FiRE-aRMs, W. 
. Gardner, London.—9th February, 1888. 6d. 
The — is to provide means whereby cartridges 
can only be fired in the instrument for which they are against the cross bar, as the case may be, causes the BTOWn, 
made, and is especially designed to prevent cartridges hooked end or ends to be moved clear of the ascendin nication from C. B. Bryant, Massachusetts.) 6d. 
in magazine fire-arms from being discharged by the This consists of a machine for cleaning and a Pas 629d 
impact of the cartridge behind. A guard or shield is skins to which lamp-black and an oleaginous mate 
placed outside or above the cap or priming, and-has . 
sufficient strength to resist a blow or pressure from a 8 
blunt object, but is perforated or reduced in thickness N 
at the contre, so that the pin or needle of the gun will Suffield, London.—i0th February, 1888. 6d. 800. Pianinc Macuines, F. J. Drewry, Burton-on- N | 
easily penetrate such shield and strike the cap or This Fist, of a sheath cylindrical metal executor AF Morgan-Brown, 
ner inse in the upper part of the body of the eorua 1883. communication m H. F. ~ 2 AY 
equivalent shaped valves on the same stem, one to ————————— 
1883. 6d. shut off the liquid from the upper part, and the other NA 
The tube by which the my | is hung to the wheel | to sit on a seating, shaped so that no grit can lodge jy ; se x YA ' 
axle is open at front, amd the front of the lamp when | thereon and Promo a er closing of the valve. A | NN ew - , 
shut closes this opening, so that to remove the lamp | frost or reli: N 
the front has to be turned upwards. the hydrant is open. | 
726. Forwace Bans, &., F. Livet, London.—9th | 
February, 1883. 6d. 8d. 
The bars are formed in two pieces, the w piece 
7 on which the fuel rests resting upon the oe one 
which rests on the bearing bar. The whole bar tapers 
down to a sharp edge, and is as deep as the ashpit will 
allow, so asto present a large Satins surface over 
which air Fae before entering the fuel. Lugs or 
2 guides are formed on the sides to keep the bars || 
: and the front ends of the top piece are rounded 
wards towards the dead plate above which they 
ject, and the lugs terminate some distance below il 
= A — slicer can be pushed along this groove Hi 
727. Breeca- 
mingham.— 
with.) 2d. 
This relates, 
utilised to assist in cocking the ham 
728. Raxss, W. BR. Lake, London.—9th February, 
1863.—(4 communication from 7. Carlason, Sweden ::, 
A plate of fron or steel is stamped so that the ee teriienieieninentennenieerees 
: divided parts will each form a rake, the teeth of which 260 
are bent to the required form, a rib extending along 
the back of the rake to strengthen it. A socket is 
rivetted to the back of the rake, and receives the 
handle. 
Fastexincs ror Groves, Boots axp SHoxs, DIS First, UE 
Srays, &.. J. Pitt and J. Wormington, Birming- cining the 
ham.—9th February, 1883. 6d. 
An arm is hinged to a loop, and has one or more 
holes through which the glove button passes. The | chemi or 
ends of the arms of the loop are pivotted toa plate | mixture, and that v: at a little below the 
attached to the other side of the glove, and when the | degree of heat at which the sulphide becomes coloured The object is to produce by photographic 
button has been inserted in the hole in the arm the or 8 or both, and thus forming a protecting | blocks or types which may be | ting A 
loop is turned back, thereby chasing the arm to pull simultaneously with letter type. 
button forward, and so close the opening in the 
glove. 
731. Matt OTHER AmYLaceous Svus- cation from W. Cam; We 
etaNces FOR Baewixe on oTrueR Pourposszs, J. and H. R. D. Radcliffe, and C. Detrick, U.8) 6d. 
Johnson, London.—9th February, 1888.—(4 commu- 2d. This relates to apparatus for ieemring. Seatiowene 
nication from 8. Kokosinski and 3B. Bernet, Paris.) loyed a | pipes or tubes of concrete of that class in which the 
6d. concrete while in a plastic or granular mass is rammed 
. lace- nto 2 casing and around a core. and it consists in im- 
it, whereby it is th h} tegra' thout 
62. Covourep Marxine Inxs, &c., J. Hickisson 
; destroying the pellicle, thus ensuring a superior yield, 7 H. W. Langbeck, Tendon. abth February, 1883. 
the A composition is employed to serve as a "vehicle 
a moist condition upon by a 
conical crusher revolving within a toothed case. which the various colours in combination with an Norms FROM SOOTLAND 260 
metal sheet, the ends of w are then asmall friction roller which runs on a bridge with The Mason Science 
> 
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THE CHICAGO RAILWAY EXPOSITION, 

No. VI. . 
American railways are badly provided with 
though with to new 
ideas, most elaborate forms of block si i i 


Most 


of facing points on both double and single lines, draw- 
brid i 


FIC.36A 


are more numerous. It is probable, however, that the 
next few years will witness a great improvement in the 
working of the signals in use on American railways, and 
therefore the interlocking and automatic electric signal 
8 8s exhibited may be regarded as most important in 

eir influence on the safety and regularity of American 
travel in the future. 
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States has now the choice of all that English experience 
has approved and American ingenuity recently devised in 
the matter of si 

The Pennsylvania Steel Company exhibited a full-sized 
railway yard worked by an American prototype of Saxby 
and Farmer’s interlocking apparatus with sidings, cross- 
over roads, &c., and some good and simple yard points 
moved by hand for shunting or marshalling when the 
main line is clear, but capable of being 
signal-box when a through train is due, paneer 
aoa were almost exclusively used in this exhibit, 
which was distinguished by common sense and simplicity, 
and in many points resembled good English practice. 

The most collection, however, of 
apparatus. was shown by the Union Switch an Signal 

mpany, Pittsburg, Pa., which in addition to automatic 
electric si showed no less than four totally distinct 
forms of gear, including and Farmer’s 
interlocking, Sykes’ electric interlocking, and hydraulic and 
electro-pneumatic interlocking apparatus of American 
invention, As the former methods are well known in 


England, we. propose only to briefly describe the latter, 
which are recent introduction and will repay 
examination. 

The Union Switch and Signal Company’s automatic 
method of working the block system by an electric circuit 
is illustrated by Fig. 36a, in which T represents a block 


section, a mile or less in length, the rails of which are pro- 
peer. connected to form electrical contact, and are insulated 
at the ends from the adjacent rails. A one-cell gravity 
battery is placed at B, one pole being connected to 

rail, and an electro-magnet M is similarly connected at the 


FiIC.37 


D D 
A T 8 | | 
D D 
a2 a } c o 
FIC.38 
) © 


It is somewhat singular that the question of uniformity 
of signals should have received so little attention in the 
States, where many railways have combined to ee 
standard interchangeable axles, wheels, axle-boxes, &c. In 
this country the semaphore signal was superseding all other 
forms when the block system was first introduced, but the 
widest and wildest diversity prevails in America, and the 
advent of improved methods of signalling has even inten- 
sified the evil by introducing fresh varieties of spectacles 
discs, diamonds, &c. Most of these signals are so sm: 
and badly placed that they can — seen when they 
indicate danger, and when turn edgeways to an 
advancing train to denote safety are invisible, 


and give no positive signal. e best si appli- 
are of jitele ‘use ff the forms of’ thie is 
ambiguous or cannot be clearly distinguished, while the 
principle that the absence of any danger signal signifies 
safety has been found by experience to be faulty, and sema- 
phore arms are now generally made to give permission to 
proceed by falling to an angle of 45 deg. or 55 deg. from 
dead pen" of drop; ing the 
i post. It is always possible that a si which can- 
not be seen may be rendered invisible by a failure of the 
operating mechanism, and hence — should always give 
positive indications of safety or ger. Our American 
cousins hardly seem to have paid sufficient attention to 
these fundamental ‘emngy esa of signalling, but have 
endeavoured to furt 


itself work 
vention of a si 

in others complete systems 

tric conductors, Both closed and open circuits were used, 
the presence of an electric current in the one case keeping 
the signal at safety, and the interruption of the current 
causing the signal to fly to danger. On the other system 
the presence of the train on the section completes the 
circuit, and the current changes the signal to danger from 
its normal position of safety. The former system is 
adopted by the Union Switch and Signal ae 2, ha 
Pittsburg, and the latter by the Hall Electric Signal - 
pany, of Meriden, Conn. The utilisation of the rails as 
conductors confers certain obvious advan , but it is 
said to be somewhat uncertain, and is liable to damage 
when the track is lifted or relaid. Both systems are bei 
largely adopted, and the railway manager in the U: 


should be 


other end of the section. Thus a complete circuit is esta- 
blished from the battery, through the rails and t 
back to the battery again. The electric current follows 
off to the ground, but keeps the magnet magnetised, 
holding the signal at safety. When, however, a train 
enters the section the current is short circuited, ing 
through the wheels and axles, which are better conductors 
thaa the small wire of the magnet. The latter being 
demagnetised releases the relay, and the signal O flies to 
danger, remaining in that position until the last pair of 
wheels has pased on to the next section. It will thus be 
seen that a broken rail or the presence of a runaway track 
or trolley on the section will turn the signal to danger. 
Platelayers working on the track can dispense with the 
unsatisfactory plan of sending back a man with a red fl 
by simply laying a crowbar or rail gauge from rail to rail, 
thus short circuiting the current and putting the signal to 


danger. : 
As shown in Fig. 36a, but one signal is operated; but 
the system can ily be adapted to work several signals, 


or the signal O can be placed as shown in dotted lines in 
advance of the block section. The absence of a home or 
stop si is, however, a disadvantage, and therefore the 
more elaborate system shown by Fig. 37—which represents 
the — on sections of a double line—is very 
merally adopted. The local battery D, which actuates 
the i has two signals in its circuit instead of one. It 
re in mind that trains in America running 
on a double line generally keep to the right, as shown in 
this diagram. As before explained, the presence of a 
train on the section A short circuits the current produced 
by the single cell battery F, and ey 2 a relay throws 
out the battery D, the current of which keeps the si 
A' and A* at safety. These signals fly to simul- 
taneously, acting as home and distant signals, and remain 
at danger until the train has completely cleared section A. 
Directly t the leading wheels of the engine enter section B, 
the signals B and B' also fly to danger, and the driver can 
thus see the signal abreast of him move by the action of 
his own train, and can thus assure himself of the proper 
working of the a) tus, 

The length lock sections on lines worked on the 
automatic principle varies from a quarter to half a mile, and 
these very short lengths are adopted, even on single lines, 
to suit the American ——— of running several trains on 
one schedule, In other words, when the traffic demands 
it, several trains are run in quick succession ; any train 
coming in the bp direction having to wait at the 
crossing place until all the extra trains have passed. It is 


important to reduce the period of waiting, by enabling the 
trains to follow one another as closely ‘a8 possible; and 
therefore on some heavily worked single lines the auto- 


matic signals have been placed only half a mile apart,though | 


the crossing places may only occur every five or ten miles, 
The use of these signals is 
to the tion of short block 
italising the of the signalmen, a straight li 
box, worked day - night, represents an outlay of over 


£2000—rather too heavy an item to be t on every half 
mile of road. The New York Central Rai is, how- 


ever, adopting boxes fitted with Sykes’, electric lock, only a 
uarter of a mile apart for the first eighteen miles from 
The ayat plied le rail shi 

e system as applied to a single line railway is shown 
in Fig. 38. Both home and distant si are provided 
for trains running in both directions, the signals 
always on the right-hand side of the advancing train. 
train entering section A from A! pats the danger, the 
home, and the distant signals, a and a', in front of it, and 

b and b' behind it. The four si a, @, @' a, are all 

on the same circuit, and are worked as described above. 

This system ensures a proper distance being maintained 

between trains travelling in opposite directions ; for when 

a train leaves section D and enters on section C, the si 

c' in advance of the train and at the end of block A is 
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thrown to danger in the face of the train on section A 
advancing on section B. Should the driver fail to stop his 
train in time and enter section B, the signals 5' and } are 
shown against the train advancing from D and about to 
enter C. It therefore appears that, assuming the worst 
possible conditions, each driver sights a distant signal 
when he is the length of two block sections from the train 
advancing towards him. 

Electric continuity throughout the length of the section 
does not depend upon the contact of the fish-plates with 
the rails, but is secured by connecting adjacent rails with 
wire, as shown in Fig. 39. The ends of this wire are 


AT SAFETY AT DANGER 


wrapped and soldered round the heads of small copper 
rivets driven into holes drilled in the rail flanges. Various 
methods are used for insulating the rails of adjoining block 
sections. Strips of non-conducting fibre, about in. thick, 
are placed between the rail and a special form of fish joint. 
Another plan is to use a wooden fish plate on the outside 
of the rail, a divided fish-plate on the inside, and a sheet 
of non-conducting composition between the ends of the 
rails, This pam ly seem to make an efficient fish 
joint under a heavy engine, though doubtless its electrical 
properties are excellent. an 

he forms of signals actuated by electricity vary greatly 
on different railways, but that shown on Fig. 40 is often 
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used, A cast iron box beneath the si 
operating mechanism, the details of which are somewhat 
complicated. The vertical spindle carrying the signal is 

e to revolve by the action of a stout spiral spring, 
which is wound up daily by band. | Two detente, operated 
by electricity, hold the si to safety and danger respec- 
tively, the interruption of the current releasing one detent 
and permitting the si to make a quarter revolution 
and indicate danger, w it is held by the other detent. 
An electro-magnet and armature arrests movement of one 
detent when attracted and arrests the other when un- 
attracted, while the movement of the shaft restores the 


rapidly adopted, and the exhibit of _ was consequently ome 
very large, and excited much interest among American 
railway men, and seems likely to lead to a very consider- 4 
able improvement on the crude, imperfect, and dangerous 
appliances now in use. No regular system of signalling 
another on the same level, render interlocking even more 
necessary than on some English lines where the trains = 
@F On 
26 0 === 0 =O 
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rendering it automatic, or, in other words, have substi 
tuted mechanical for human agency, and thus endeavoured inal = = = TN 
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detent to a position where it isready to engage. The spri 
ton and strikes a catch which 


of the attendant to wind up * 

The si itself is com a stout wire ring, 
accross which are stretched horizontal wires, on whic 
swing freely light metallic slats. The signal can be easil 
turned, as the slats offer little resistance to the wind. 
motive power being small, it is important that little force 
should cc oeetined to turn the signal, A lamp with red 
and white lenses is mounted on the top of the signal spindle 
and turns with it. ae 

The Union Switch mp Company also exhibited 
hydraulic and pneumatic ods of working interlock: 
sig Both are of recent introduction and as yet have not 
been extensively applied, but the latter is in use at East 
St. Louis, an important pera mags at the eastern end 
of the well known St. Louis Bridge, Theh 
saves the physical labour consumed in handling the levers 
moving the signals and points of a large yard. A set of 
small levers put in an interlocking frame works valves in the 
cabin, which admit and release water under pressure to 

ipes communicating to hydraulic cylinders which are 
Sooty connected to the various points and signals. Long 
lengths of rods, wires, &c., are thus entirely dis with, 
the si has only to overcome the friction of 


gnalman 
the locking apparatus and to move the hydraulic valves, 
FIC.42. 


The —_ are moved by double-acting pistons with double 


cup leathers, the pressure being constantly on the piston- 
rod side of the piston and admitted to and from the other 
end when it is desired to move the pcints. The signals 
are weighted to fly to danger and are moved to safety 
by the hydraulic pressure being admitted to a single-acting 
piston or ram. e points, safety bar, and points lock are 
worked together by means of studs sliding in a curved 
slot in the piston crosshead, so that a single movement of 
the piston unlocks the points, shifts the safety bar and 
points, and relocks the latter in their new position. But 
one signal lever is employed for both home, main, and 
branch signals, the movement of the points working a 
valve which enables the signal lever to move the appro- 
priate signal. 
FIC .43. 


The electro-pneumatic method of working signals has 
been recently invented by Mr. Geo. Westinghouse, and 
offers similar advantages to those given by the use of 
hydraulic power. A line of pipe laid through the yard 
conveys the compressed air through branch pipes to the 
various pistons and cylinders working the points and 
i he air is comp by an air pump constantly 
forcing air into a receiver or reservoir connected to the 
main pipe. Each cylinder is fitted with valves for admit- 
ting or releasing the a eae air, these valves being 
moved by the making and breaking of an electric circuit. 
The electric currents through these circuits are controlled 
by small interlocked levers. It will be seen from even 
this brief description, which we hope to supplement shortly, 
that both systems of interlocking promise to effect a 
saving, not only in the manual labour, but also in the time 
at present required to shift points and si b 

essrs. Curran and Wolff, of Chicago, exhibited a large 
working model of a lumber dryer for the rapid seasoning 
of timber by artificial means, The kiln was shown at 
work, and specimens of different timbers—deal, maple, 
black walnut, and cedar—seasoned by this means in a few 
days, could be seen, and certainly appeared to be thoroughly 
dry and perfectly free from shakes or cracks, while the 
appearance of the timber was bright and clear, and no 


ed | extending the whole width 
hot air to pass through the lumber on its way to the | the 


warp or twist wasapparent. The engraving, Fig. 41, illus- 
trates the action of the kiln, The timber to be dried is 


loaded transversely on trucks running on rails set at an 
incline of about 1 in 35. These rails extend the length of 
the kiln, which may vary from 50ft. to 150ft.; the width 
which the kiln is intended to dry.’ plank is so loaded 
that a clear space for the circulation of air is left between 
each piece of timber. Underneath the wrought iron floor of 
the kiln are a series of coils of steam pipe, exposing some 
6000 or 7000 square feet of heating surface to a current of 
cold air which enters at the end by which the kiln is fed; 
but, of course, at a lower level. When heated by its 
passage through the nest of steam pi the air rises 
through the floor by a damper at the of the kiln 
the floor, and permitting the 


chimney. 
Some live steam is allowed to mix with the heated air, 


and checks the tendency of the timber to dry too. quickly | p 


and superficially. The heat necessary for the proper work- 
ing of the apparatus is not very great, ranging only from 
150 deg. to 200 deg. It is found that the hotter air requires 
a swifter circulation, and a free admission of steam to pre- 
vent a seasoning which affects the surface only, and leaves 
the heart of the timber untouched. The time usually 
taken in seasoning pine lin. thick is five days; from ten 

rtnight being required for harder timber and 
for greater thicknesses. en hard and soft woods are 
being seasoned at the same time, the former, after 
through the kiln, must be brought back and en at the 
front end again. : 

Figs 42 and 43 show other kilns for the same purpose, 
Mr. C. Wilcox, of Minneapolis, Minnesota, exhibited a 
model of a kiln for dealing with work of this kind. The 
trucks containing the lumber can be put through the kiln 
as often as required; a truck outside, with turntables, 
being arranged for the The timber is first 
seasoned with steam, which dissolves the sap, and is then 
dried, as in the kiln described above, by means of a current 
of hot air mixed with steam, and, as will be seen, the 
details are somewhat differently worked out, and elaborate 
arrangements are made for the automatic regulation of the 
supply of air. A kiln of this description, and capable of 
turning out 1000 cubic feet of seasoned timber daily, can be 
erected for 2500 dols., equal to £500. Such a kiln would 
measure 110ft. long, 16$ft. wide, and contain, when full, 
about 5000 cubic feet of timber. The cost of thoroughly 
seasoning lin. pine plank in four or five = for use, is 
stated to be twenty-five cents per metre, or about one shilling 
adie ¢ square feet lin. , equal to id. per cubic 
‘oot, which certainly does not appear an orca) te 
high price. These quantities may well excite astonishment 
among those who are used to the scarcity and high price 
of timber in England and in most of our colonies; but 
the enormous supply, and consequent prodigal waste, of 
timl er in the United States, is a matter which strikes ev 
visitor, As the majority of the foot-pavements in 
small towns and many large cities are composed of deal 
planks, nailed on stringers and posts, the consumption of 
timber in this item alone is enormous, and the extinction 
of the forests is merely a question of time. 


THE DEPRECIATION OF FACTORIES. 
By Ewine Marnesoy, M. Inst. C.E. 
No. IL 

Before dealing in detail with the various kinds of pro- 
perty in a factory, and attempting to set up a mode of 
treatment and rate of depreciation appropriate to each, 
there are questions that need atten- 
tion. First, the value of any building, plant, or apparatus, 
or aggregation of them, may be largely affected by circum- 
stances outside of their physical condition, and it may be 
convenient at the outset to separate such circumstances 
from those which result from actual use. Such secondary 
circumstances are the tenure under which the factory is 
occupied; the permanency or steadiness of profitable 
employment which may be anticipated; the likelihood of 
new inventions, processes, or machines coming into use 
which may supersede and render obsolete those whose 
value and depreciation are in question; or vicissitudes and 
catastrophes which cannot be provided for by ordinar 
insurance. Conditions and contingencies such as these, if 
they are to be estimated and provided for, may be said to 
demand a reserve or sinking fund, rather than a rate of 
depreciation, and in some cases it is found desirable and 

ible to so isolate them in the accounts; but whatever 
the precise method of doing it, they must be duly con- 
sidered. 

In regard to tenure, if the factory be only rented by the 
occupier, as occasionally happens where large factories are 
divided into te tenements or workshops, then the 
sum to be provided for depreciation will depend upon the 
conditions of tenancy, and if the rent covers fair wear 
and tear the occupier need only keep the plant in working 
order for his own purposes. A more usual tenure is that 
under which the premises are built by the occupier on land 
held on lease with the usual condition that the buildings 
and fixtures become the a ef of the ground landlord 
at the end of the term. In such a case the provision of a 
sinking fund sufficient to give back the capital expended 
by the tenant becomes a matter <7 importance. If the 
lease be for a long term the annual charge, if it begin with 
the lease, willnot befound burdensome, 3s. 8d. invested every 
year for eighty yearsat 4per cent.,as with an insurance com- 
pany, seme 2 areturn at the end of that time of £100, or 
an eightieth part may be written off annually. Moreover, 
such an annual rate must not all be considered as due to the 
tenure, because a freeholder would incur a considerable 
proportion—even if repairs be duly attended to—to com- 
pensate for the reduction in value due to time and use, such 
a rate being at least half of what would repay the full 
value at the end of eighty years. But as the landlord will, 
under most leases, not only take possession of the Jand and 
buildings, but of all improvements and fixtures added by 
the tenant or his predecessor in title, the sinking fund for 
these will be onerous, according to the period at which 
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such additions were made. But as under these cireum- 
stances the tenant will feel under no obligation to give up 
more than his lease compels, he will, while maintaining the 
factory to the end of the term in sufficient order for his 
own pu abstain from replacing obsolete fixtures by 
improved ones, and in regard to portions which are seldom 
» may even let them wear out before the lease e 
If the occupier is to deliver up the factory in good tenant- 
able condition it does not. follow that the repairs shall 
have been effected with so liberal a view to the future as 
the occupier might-have done as owner, nor does it follow 
that fixtures fairly worn out in the work of the factory 
shall be mag yl | new ones. Therefore, as against his 
sinking fund he will, in the last years of his term, save in 
cost of maintenance. Without going into the 1 
question of what constitutes landlord’s fixtures, it may 
said that in the case of fixtures added to a building for 
urposes of trade or manufacture the law leans more to 
the interests of the tenant than is the case with ordinary 
house fixtures. 

The permanence or steadiness of profitable employ- 
ment or the reverse has to be taken into account in 
deciding on the depreciation in the value of plant. A 
factory may be employed in some subsidiary trade or in 
supplying some other undertaking which is not certain of 
continuing ; or a patent, or a privilege, or a contract for a 
term of years may be soon to terminate. Owing to causes 
of this sort, which are too various to enumerate, the advan- 
tages of the past may be liable to serious alteration or ma 
be entirely terminated, and it is obvious that a muc 
higher rate of depreciation should be written off the plant, 
so as to bring down its nominal value to that which it 
will have under the anticipated contingency. Ora factory 
may have been erected to utilise a limited quantity of 
materials,.timber, stone, or minerals, which when exhausted 
would leave machinery and plant of reduced value for re- 
moval. Here also the rate of depreciation should really 
be supplemented by a sinking fund by which the capital 
sunk in the plant may be recovered. ere are manufac- 
tures which, though they may be fairly considered perma- 
nent, are subject to violent fluctuations, rendering plant 
idle for considerable periods. Such is the lace trade and 
others depending on fashion. In calculating the cost of 
manufacture and the rate of remunerative profit for trades 
such as these a higher rate of depreciation should be pro- 
vided in years when the plant is in full operation, to make 
up for idle years when little or no earnings are e; for 
though the actual deterioration during these idle years ma 
be small, the chance of supersession by new inventions still 
continues, 

The likelihood of new inventions, processes, or machines 
coming into use which may supersede or render obsolete 
those under review, is a contingency that presses on many 
manufacturing trades, and especially on those which are 
of a new kind or in a transition state. The risk, which 
may be said always to exist to a certain extent, is one of 
degree. Thus in an engineering factory, although steam 
engines, steam hammers, lathes, and other machines of an 
accustomed sort are subject to improvement, and may for 
particular be superseded, they are of use in so 
many kindred trades that they have a value till worn 
out, even if at worst they have to be sold to other users. 
So also in a hosiery factory there are certain machines 
which have been proved by a long experience to be always 
required, -while other of the machines may be liable to be- 
come obsolete. In a trade like that of steel-making by 
modern processes, where radical alterations and improve- 
ments are made from timé to time in plant which must be 
of a special kind, most of it useless for any other purpose, 
it would be unsafe to write off for depreciation the mere 
loss by wear and tear. As new inventions are generally 
directed towards a saving in labour and an improvement 
in the product, special plant, when once superseded 
by such inventions, may prove unsaleable as second- 
hand plant, except in so far as it may have a piece- 
meal value, use no reduction in price or capital 
cost would compensate for the expenditure in labour 
its use would involve, or for the inferiority of its 
productions. Contingencies such as these should en- 
courage an ample reduction of nominal value in the early 
years of working, so as to bring down the book value of 
the plant to a point which will allow even of dismantling 
without serious loss, In trades such as these, profits must 
be large enough to allow for a liberal and rapid writing 
off of capital value. The same result is attained by the 
constant addition of new and improved machinery out of 
revenue, and undertakingsin which the profitsof prosperous 
times have been — in this way to renew the plant 
rather than in the distribution of high dividends, have a 
considerable it pa. 28 when trade mes dull, in com- 

ting worn rival undertakings burdened with a relatively 

capital. 

There are other contingencies to be ig for in 
certain trades before the net earnings can be fairly treated 
as profit. Such are risks which demand an insurance - 
fund, but for which the ordinary systems of insurance are 
inapplicable. For instance, in or about a mine or quarry, 
there may be a risk of flooding, which would render use- 
less the machinery and plant; or in a factory, where highly 
inflammable or explosive articles are made, the risks — 
be so great or uncertain that no insurance company wi 
underwrite them at any reasonable rate. But while as 
between a few partners it may be convenient to consider 
all these circumstances as part of one general system of 
depreciation, they may, in the case of numerous sie oF 
or of a joint stock company, be more properly provid 
for by a reserve fund, stated in the accounts, and distinct 
from the depreciation by wear and tear. For as it is 
impossible, by a mere annual writing off, to exactl 

ce uncertain contingencies, the uping of ail 
together may tell unfairly in either direction on those who 
have only a fleeting interest in the undertaking, or who 
cannot afford to postpone their claim to a future day. To 
those who are concerned in the management, and who 
know the basis on which a general rate has been arrived 
at, the name by which the provision is stated may be a 
matter of indifference ; but to partners who are unaware of 
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the circumstance, a separate reserve fund will allow of a 
juster appreciation of the facts, and of a fairer valuation 
of their som at A ; and in case of a eg or termination 
of the partners! ip, or of a cessation of the business, there 
is then a specific fund to be dealt with, which may render 
a valuation unn Those who are —— for 
the management sometimes prefer to include what is really 
a reserve or insurance fund in the depreciation rate, so as 
to disguise the economy they are practising, and avoid the 
claims of shareholders, who eds prefer to divide and 
appropriate an undiminished income. 

There is a reverse side to the contingencies i enume- 
rated. Not only may there be an absence of secondary 
risks, but there may be an obvious and increasing 

rosperity. Thus the value of the site on which the 
aay stands may be inemeneing in value by the growth 
of the town and neighbourhood, or the demand for the 
products of the factory may be increasing at a ter rate 
than the competitive supply, or the reputation of the 
factory may iG increasing its trade and profit. But 
circumstances such as these, however much they may 
increase the real value of the undertaking, and may 
justify a corresponding valuation in the case of change in 
partnership or sale of shares, cannot safely be set against 
actual physical depreciation of the plant. The latter, as a 
distinct and unavoidable circumstance, should be dealt 
with on its merits, and improvements in another direction 
be left to a subsequent valuation, when the necessity for it 


arises. 

In order to estimate correctly the alteration in value 
which the capital sunk in a factory undergoes from year 
to year, it is necessary to have some record of the origi 
value or cost asa starting point. If the factory has been 
bought the price forms this basis; if it has been built and 


equipped by the occupiers, there will either be a record of | ord 


capital expenditure, or if not, as uently happens in 
factories which have wh up and 
additions, and it be desired to inaugurate a tem, 
a valuation will be necessary, to which subsequent estimates 
and adjustments can be applied. It may be that each 
annual review will show a growth of value by extensions 
and improvements, even after deducting for deterioration ; 
but it is important to take the latter into account, so as 
not to allow the nominal o— to be unduly swelled. In 
some undertakings, not only the method, but the rate of 
depreciation is fixed in the deed of partnership or articles 
of association. It may be a wise precaution to agree upon 
the principle, and even to fix a minimum rate; but it is 
obviously impossible to thus decide in advance what can 
only be estimated correctly as it arises. Sometimes it is 
prescribed that deterioration by time and use are to be 
met by applying a fixed proportion of the profits to make 
good what has been lost. This method is more frequently 
adopted in the articles of joint stock undertakings in 
France than in England; but it is obviously unsound, as 
deterioration goes on even if no profits are being made. 
A percentage on the output or cost value of the products 
would be a fairer plan, and by referring to the accounts of 
preceding years a fair rate from this point of view may be 
established. While, however, this is useful, and indeed 
necessary, for estimating the cost of contemplated opera- 
tions, it is not the best for dealing with the past, a per- 
centage on the capital value as it was left at a previous 
review being for this purpose the most suitable. The 
sound plan is to write off this percentage in every year, 
besides charging to revenue the expenditure for mainten- 


ance. It is, however, quite proper in determining the 4 


rates to be written off for any year, to take into account 
the activity or slackness of certain departments, and also 
to five due weight to expenditure for maintenance. 

e great diversity of practice renders'a comparison 
between the system in different factories difficult. In 
one the greatest attention will be paid to repairs; re- 
newals and even extensions will = effected out of 
revenue, and little or nothing written off for depreciation. 
In another there may be apparently an ample provision 
made in the capital accounts for depreciation; but repairs 
may be neglected and a too liberal addition be made to capi- 
tal for so-called new works, which, in that they merely 
replace old plant and do not increase the earning capacity 
of the factory, should be charged to revenue. 


River PoLtitvuTion.—At the meeting last week of the Sanitary 
Institute of Great Britain, a meee was read on “‘ River Pollution, 
by Henry Robinson, M. Inst. O. The author said ‘‘when the 
Rivers Pollution Prevention Act was 
entertained that it would result in stopping the po! of our 
rivers. If, however, the working of the Act up to the ¢ time 
is considered, it must be admitted that it is practically inoperative. 
It is a dead letter, and that unless it is amended it will remain in- 

tive. I do not go so far as to say that it has been a useless 
of legislation. It served for a time as a rod to be held over 
dividuals and local authorities who were offenders, and to some 
small extent it caused inquiry and action where indifference had 
pete existed. The total effect, however, is ina) le. 
¢ rivers continue as before to receive the pollutions which were 
sought to be abated. Not one certificate has been given to a town 
lw sewage matter. a) me that one serious defect 
the Act which has contributes as 


offe’ 

individual eects or other, owner, which involves the assumption 
that such individual is able and willing to undertake the duty of 
enf the Act, or where the Fon op oa authority is relicd on 


whereas in sewage pollu 
offender. I that the hesthes f enforcing the Act should not 


were purely local. It is a 
be remov the Act, 
al my opinion an alteration in the 
ely called for, an as an 
that the initiation af, ash, 


passed in 1876, hopes were | engin 
ution 


much as anything else to its | Trad 


and | 21°3ft,, centre of gravi' 
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LEGAL INTELLIGENCE. 


WRECK COMMISSIONER’S COURT. 
(Before Mr, H. O, RotHEny, Wreck Commissioner, with Assessors.) 
THE AUSTRAL, 

On Sai judgment was given in the into the sinking 
of the Ai in 8 
Mr. Howard Smith (with him Mr. Mansel Jones) app for 
the solicitor to the Board of Trade (Mr. W. Murton); Mr. Buck- 
nill, with Mr. Baden-Powell; was or the owners; Mr. israel Da 
or e chief engineer ; ri. elson, or ie captain ; 
Mr. Batham, for the chief officer. 


tons 
in 1882 at Govan by James Elder and Co., 
. James 


respect —- high reputation of her builders, After one 


passengers, 
Sydney on the 3rd of November, and was, 
company’s agent there, moored at the circular quay. Next day, 
Saturday, the 4th, passengers and luggage were I 
tions having been given to the master before leaving London 
that he was to coal through the ports at the side, an instruction 
given in consequence of a suggestion of the master himself, 
orders were given by the master to open the ports on each side, 
eight on the starboard, and seven on the port. According to 
the chief engineer, instructions were at the same time rn 
to empty the tanks. There was some dispute as to when the 
ers were given, but that was of no importance. The empty- 
ing of the tanks was under the complete control of the master, 
and none would be emptied without. his authority. The evi- 
dence of the two engineers was clear that by the Saturday 
evening, at all events, the after tank was empty. On Sunday 
the Woonoona came to coal, and was lashed to star the port 
side of the Austral being to the quay. She began coaling after 
midnight. At6a.m. she had di charged about 220 tons of coal. 
The officers and crew were then aro’ for rs cargo. On 
coming on deck it was observed that the vessel h: a list, more or 
less, to starboard, and directions were given that the coaling should 
be — = for trimming coals and emptying a starboard tank aft. 
Th us righted, and then unloaded 0. They also filled the 
ym ent tanks, 70 tons forward and 111 in the bottom. As the 
vessel had taken a list, the captain was naturally anxious that the 
coaling should not go on on one side. He went on shore and saw 
Mr. Johnson, the agent’s deputy, and obtained authority to move 
the vessel to the company’s moorings in Neutral Bay, so that he 
ht coal on both sides at the same time, it being obviously im 
sible beside the quay, and i ee steam colliers, to coal on 
both sides. On Srosies. morning she was moved to Neutral 
Bay, where she continued to di a ‘The pumping 
of the tanks had been continued, by Wednesday 
morning, the 8th, they were empty. The was dis- 
ch with the ore promptitude, for Thursday was the 
that ey excep ns of iron 
and haa taken in, besides the coal still unburnt on arrival an 
the 220 tons taken in on the Monday, 1216 more tons, total 1621 
tons, Nothing was done on Thi y after 8 a.m. On Friday 
morning officers and crew turned out early to land 10 tons of 
shafting in which there was a flaw. This lasted till mid-day. The 
same night—Friday, the 10th—at 10.45, the Woonoona came 
beside, and the fourth officer told the chief officer, whose duty it 
was to direct the side to which she should be lashed ; and by his 
directions, or with his sanction given afterwards, she was sent to 
the starboard side, The vessel was nearly upright, with, if any- 
thing, a slight list to port. Soon after 11 they comme coaling 
the two foremost and two aftermost » that was to say, in 
the pocket bunkers aft, starboard © engine-room, and the 
thwartship bunker f In the meantime the captain, who 
had been ashore, came off at 11.30 p.m., saw the collier, ani 
hearing the chief officer, whose duty it was to arrange the 
collier’s coming alongside, turned in at 12, but being disturbed 
nee, up at 1.30, was three or four 
saw the cating going on on starboard, an 

in, The chief officer, who had turned in at 10 or 10.30, after 
ae. roused by the fourth officer, had, with Lowman, the 
watchman, covered up some new paint, and at about 1.20 a.m. 
turned in, leaving the collier on the star , coaling, and leaving 
with Lowman, the watchman, what he said were the usual direc- 
tions. At about 3a.m., said Haddon, the foreman coal-trimmer, 
at the inquest, the vessel had a slight list to the starboard, but not 
h to excite a ension. e coaling continued. Whether 
the increased after 8 Haddon did not say, but about 4 a.m. it 
was found that the after ports on the starboard were under water, 
and the water flowed in. An alarm was given, and the officers and 
crew escaped to the Woonoona and a lighter which was lashed to 
the port side. In fifteen or twenty minutes from the alarm the 
vessel sank, aw however, either on touching, or before touch- 
an mustering the crew, five were m , the 


e was raised, cleaned, and temporarily re- 
pret, and came home by Cape Horn, reac Glasgow August 
rd this year. She is now thoroughly overhauled. There were 
three important questions “7 Was thevessel stable? (2) What was 
(3) Was anyone—and who?-—to blame? 

Firstasto stability. It seemed she was desiged by Mr, a i 


her throughout the building, 
ly have been better than her structure, 
however, Mi. Shepherd had not inclined her, 


Bef er de 
ian been taken to test her stability. He 


to | stability. The builders were pressed to deliver her, and he did not 
think 


wing the style of 


ship, that it was necessary t@ do 
“ the accident that the caleula- 
tleman of considerable 


estion | knowl in which he gave 
on or wa’ ie 
4 ost reliance 


showed they could place the utm 
had as to her stability. He inclined in Queen’s Dock, 
tons across her promenade 


from the middle line she inclined 1‘1 deg. Th 
over and above the weight of her hull, Ney, FO &e., 1350 
tons distributed in the manner stated to the 

said that when he made his observations on A % 
had 7200 tons total displacement, and drew 20ft. 4in. forward, 
21ft. 6hin. aft, mean 20ft, 10in. The height of her metacentre was 
19°707, a metacentric height of 1°593, 
Mr. Elgar trom = calculated what her metacentric 
height weuld be quite empty, He found total 


5850) tons, 


; mean draught 17ft. 6in., the height of metacentre 
21:37ft., height of centre of guiy 21°17ft., giving her a negative 
metacentric height of ‘8ft. ther, Mr. Elgar said that supposi 
under these conditions all the water tanks were filled, including 
the two fresh water tanks, in all 785 tons, her total displace- 
ment would be 6635 tons, mean draught 18ft. 84in., metacentric 
ie 21'37, height of centre of gravity above top of keel 
20 giving her a positive metacentric height of 1°162.. But 
Mr. Elgar still further calculated the metacentric height under 
other conditions. At the time of the accident the total displace- 
ment, with the weights she had in her, would be 8070 tons, — 
forward 20ft. 9in., aft 23ft. 10in,, mean 22ft. 34in., and with that 
the metacentric height would be 21°37ft., height of centre of 
gravity 20°094ft., metacentric height + 1'276. Mr. Elgar also 
of testing her = assuming the 
ve er cargo spaces with a homogeneous cargo 

100 cubic feet to the ton (1542 tons), and all her bunkers full 
(2580 tons), fresh water (180 tons), stores (65 tons), men and their 
effects (20 tons), she would have 10,188 tons total displacement, 
mean ht 26ft. 6in., and metacentric height 1'26ft. He 
further said, assuming that all her coal, and all her stores and 
water were consumed, her total ment would be 7412 tons, 
draught 21ft. 3in., metacentric height— °4 Then if the tanks 
were filled, giving her 8197 tons to displacement, and 22ft. 6in. 
draught, her metacentric height would immediately become positive 
from negative at 1°16. Under two conditions alone, therefore, would 
she have a negative metacentric height, i.¢., when to 
empty (—‘8), and when her cargo gp was filled with a homoge- 
neous » with no stores, no water, no coal (—‘4). But these 


were conditions which it was almost impossible to fulfil. With the 


she had a negative metacentric height, because the case of the 
ne, &c., showed that vessels may begin. with a posi- 

tive height and lose all stability at a moderate heel, and 
though the stability increases to 30, and is also positive at 90, 
they might have an intermediate dangerous point. It was 
ni , therefore, that Mr. Elgar should furnish curves 
of stability, and he had given certain data on which the 
Court had no difficulty in reaching a correct conclusion. The first 
curve was that under the conditions existing at the time of the 
accident. Then her angle of maximum stability was 61 deg.; her 
righting moment 23,242 foot-tons, and even at 90 deg.—literally, 
not metaphorically, on her beam’ ends—13,800 righting moment. 
At the Court’s suggestion, he gave the Court two further curves, 
one with the centre of gravity raised to the height of the meta- 
centre, and with the same cargo and — as at the accident, 
her angle of maximum stability would be 574 deg., righting 
moment 14,350 foot-tons, and her righting moment at 90deg. 
3500 tons. A third curve showed the reduction of. stability on the 
starboard aide, sosees by a heeling moment sufficient to incline 
. ith the-same cargo, and distributed as at the 

accident, her angle of maximum stability would be 624 deg., 
righting moment. 22;100 foot-tons, and- at 90 deg. 13,800 foot-tons. 
Under the conditions. of having her. cargo space filled with 
hom us: cargo—1542 tons—and with coals, water, and stores, 
her righting moment. at 90.deg. would be 10,300, and assuming 
the whole of the coals and stores consumed, but with tanks 
full, the righting moment at 90deg. would be 12,640, It was 
thus utterly impossible to deny that the vessel was, in every 
respect, and under almost every conceivable condition, a very 
stable vessel. One fact, however, was to be observed, that by these 
curves of a the righting moment did not increase very 
rapidly at first. It was only when the heel was between 20 and 30 
that it increased eate. + first the increase was but slow. She 
was under almost all conceivable conditions perfectly stable, and 


d | to take place over the deck. These orders were in pursuance 


of @ suggestion made by the master, that over-d coali 


at Melbourne y Mr 
the coal came from the Bulli 
steam colliers, 

Austral, and not, as a= Murdoch said he anticipated, from 
lighters. So long as the vessel remained at the circular quay it 
would be impossible for her to coal on both sides, if she ied 
from colliers, for a collier could not come between ship and quay 
while cargo was disc i Hence the ca applied to move 
the ship to moorings. The sgpnt acceded, but not till after the 
vessel listed on the Mon ay. After removal the two colliers 
arrived alongside and coaled simultan from the two 
sides. Then one collier came and put in coal on one side, 
then shifted to the other side. The fast coal put in before the 
night of the disaster was on port-side, on Thursday. She was 
then near] ween, wee, if anything, a list to This was 
the case when the Woonoona came alongside on the Friday night. 
Mr. Shepherd and Mr. Elgar said that the coal ports were 
27ft. 9in. from the bottom of the keel, and that with 420 
tons of . coal additional put into her the after-sill of the 
lower would be 5ft. 3in. above the water ; with 120 more they 
would be 5ft. above. The fore ports would be lft. 6in. to 1ft. 8in. 
higher, she filling by the stern. The carpenter and officers seemed 
to have thought that on Friday evening, before the 120 tons came, 


she drew 19ft. 6in. forward, and 22ft. to 23ft. aft, and that the 


hn | lower sills of her after ports were 4ft. out of water, which was im- 


ble. The Court Mr. Elgar’s statement in preference. 

. Elgar said that with the after sills 5ft. out of water, an inclina- 
tion of 12 deg. would put them under. He also said that 120 tons 
of coals, the centre o vity of which was 7ft. 2in. from the side, 
would incline the shi deg.—in other words, put the sills under 
water. Of course, if the centre of gravity were nearer the side the 
would come sooner in, ing to the foreman coalman’s 
evidence, they be wwcke | the two foremost and two aftermost ports 
first ; they continued till, having filled the after bunkers, they 
left. Whether they left the two aftermost or only the one quite 
aftermost, it was c they left the quite aftermost port which 
opened into the starboard bunker beside the engine-room. Haddon, 
the foreman coal-trimmer, noticed a slight list at 3 a.m., and at 
that time the bottom of the ports was only about 2ft. from the 
water. He did not say which he meant, and, unfortunately, 
he had not been present for the Court to examine him, If then 


out, and every ton put in would tend to sink her bodily, and 
bring her after-ports in without being seen by the men who 
king forward. A coalman, named e, said his 
depositions taken by the coroner at Sydney, that at 3.25 a.m. 
he heard a noise of water between the two ships. He looked, 
and saw that the Austral’s ports were out of water. Perha; 


| | 
The COMMISSIONER said the Austral was a screw steamer, 5580 : 
Anderson, Fenchurch-avenue, London, being the managing owner. é 
She was in every respect a first-class steamer, built under special 
survey, both of Lloyd’s and the Board of Trade, and was in ever . 
cargo, she again left London on — 7th, 1882, for —_ 
and Sydney, with a crew of 195 hands, about 500 passengers, and 
about 900 tons of general merchandise, of which 283 was dead- 
weight, and 600 measurement goods. She called in at St. Vincent : 
and the ~ § to coal, and soon after leaving the Cape some defects 
were found in her machinery, which caused her to proceed under 
canvas for eighteen hours, during which she made from seven to 
eight knotsan hour. She in due course discharged at Melbourne 
cargo her metacentric height would immediately | : 
ised to positive by filling the tanks. Nor did a vessel necessarily 
become unstable because in certain conditions she had a negative 
metacentric height, because Mr. Elgar said he had known vessels 
of good standing with a negative metacentric height of 2ft., and 
those vessels were perfectly fit to go to sea. Nor, on the other 
hand, was it certain that a vessel was stable because when empt : 
} 
rom the curves of stability her stability would increase to a 60 deg. % 
angle, the maximum, and even at 90 deg. it would have a righting 
moment, The observations of the captain, that in his opinion at 
ae. the vessel was unstable, appeared to the Court to be ludi- 
crously inaccurate, and the fact that the vessel when she touched ' : 
the ground righted, strongly confirmed the calculations. The 
master seemed to think that the bottom made her upright, but 
touching the bottom with her keel would only diminish the 
moment; still she righted. Secondly, what was the cause 
of the casualty? Strict orders had been given by Mr. Ander- 
son to the master before leaving London that no coaling was 
= 
made the vessel dirty. Accordingly he directions were eed 
leer of the refrigerator, the purser, and three cars. hree : 
Elder and Co. He said he had designed the Orient, and she was 
supposed to be the finest vessel in the world, and that the Austral 
was intended to be an improvement, having 2ft. more beam. He 
had superintended the building from first to last, she was a first- 
class ship ; that was confirmed by Mr. Pearce, the sole partner in 
John Elder and Co., as well as by the surveyors of the Board of : 
e and Lloyd's, 
being ioperative is this:—Ihe onus of initiating proceedings | Nothing could proba 
had ~ 
Individuals OF local one, as tne au 
he meant the fore he alter 8 would bave or Din. ) 
deck, and found by calculation that when the weight was 19ft. 6in. ee 
i rs who should be entirely penn of local authoriti 
and who should be responsible to a Department of State. The at the forward ports. 
establishment of such a modus vivendi would secure the co-opera- was to shoot coal through the ports on to s shoot which 
tion of the public, and the existence of causes of pollution would landed them 6ft. Gin. from the side on the steel deck. In 
soon be made known voluntarily by residents and others who the pocket-bunkers the total width was 1é4ft, ., and with 
would be unable or unwilling to enter upon the tedious, costly, img | level trimming the centre of oy woul a 
uncertain course of procedure under the Rivers Pollution Preven- 7ft. 3in, at the outside from the of the ship. the é 
tion Act,” cross-bunkers, if the coal had been properly trimmed, the centre of s 
> 
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t have been carried further. But it was quite possible 


i . It was not an im u itio 
that the whole 120 tons of coal had its centre of gravity within 


seen the water within 2ft. from the forward ports, it was within 
4in. or Gin. of the after. By 3.25 a.m., when Geene heard the 
water, it was then ly that the water was running into the 
after ports un ved by anyone on deck. There could be no 
doubt that the cause of the casualty was the sinking of 
the after below the water and the water running in. 
With Seal tase third main question, it was admitted that the 
owners sent the vessel to sea without having inclined her or 
taken any steps to obtain her curves of stability. Ought they to 
have done so? Mr. Martell said that seeing the vessel was intended 
for a passenger vessel, Lloyd’s would not have, knowing her con- 
struction, required her curves to fix her load-line or have required 
her to be inclined. He, however, admitted, as did Mr. Shepherd 
and Mr. Elgar, that it was desirable these valuable vessels were not 
sent to sea till after their curves of stability had been drawn and 


measures taken to ascertain what cargoes they were capable of | ports 


carrying under varied conditions. Mr. Shepherd said he should 
have inclined her —S not been so anxious to deliver her. 
None of the witn doubted the propriety of calculating the 
metacentric height, &c.; the only question was what use was to be 
made of the calculati The question was of so much import- 
ance, affecting not this case only but the mercantile community 
generally, that he must make some observations. There seemed 
to be an impression on the mind of some that the question 
of stability was one with which the Court in general did 
not concern itself. A more erroneous impression, as Mr. 
Bucknill had rightly said, could hardly be entertained. It showed 
profound ignorance of the proceedi of the Court. The first 
occasion in which the question was brought prominently before 
the Court was in the now famous case of the Iborough. The 
owner had been a builder of small cottages, and b an amateur 
shipbuilder. Out of his own consciousness he produced a design 
on Which he had his ship built. She went to sea with a 5ft. load- 
line. To every one’s astonishment she returned. The load-line 
was then raised to 4ft. 6in.; she returned; it was raised to 4ft. 
She then —— The Court had to inquire, and in its —_ 
ment remarked on the absence of a check on the stability of vesse! 
that builders did not trouble themselves, &. (The learned Com- 
missioner here quoted at some length from his original judgment ; 
we > qa a shorter extract.) ‘‘ With regard to her stability, the 
builders received instructions to build her of the dimensions sup- 
plied to them. The builders’ manager adiated any 
responsibility, and the Court had not the security of the builders 
that she was or was likely to be stable. Taking her dimen- 
sions, they showed considerable instability. She was so unstable 
that the extra quantity of water shipped on deck would 
be sufficient to overturn or swamp her.” was on March 23rd, 
1880. Two — afterwards the case of the Kensington came before 
the Court ; the Court observed on the practice as to making 
no calculations of stability. The Court said—our quotation is 
again from the Times’ abbreviated report :—‘‘ Neither the builders 
nor the owners seem to have taken the smallest trouble to ascertain 
whether the vessel when launched was stable or not. Mr. Walton, 

nt for the owners, said he had never considered her stability. 
That gentlemen should invest from £30,000 to £50,000 in a vessel 
without having the least idea whether she was fit to carry or not 
seemed incredible, especially when at the slight expense of about 
£25 accurate calculations could be made as to her stability, and 
thereby instructions given to captains as to what depth they could 
load.” In the Rathmore case the same year he made similar 
observations concluding :—‘‘ Mr. Esplin ”—the consulting engineer 
under whom the ship was built—‘‘ said he did not think the sta- 
bility of a ship was ever calculated, and that he never calculated 
it. Mr. Parker, one of the principal surveyors of Lioyd’s, said 
he had seen the vessel but had not the least idea as to her stability 
or where the load-line should be. Owners should, before sending 
ships to sea, take some means of ascertaining their stabili 
(The Times, July 24, 1880.) In the Saxon Monarch case, in 
February, 1882, the Court said :—‘‘ Mr. Warne, the chief draughts- 
man to the builders, and the gentleman who designed the ship and 
under whose superintendence she was built, told us that he con- 
sidered her to be a stiff vessel, but that he had never made any 
calculation of her stability. It certainly does seem to be a v 
extraordinary thing that owners should send a valuable vi 
laden with a valuable cargo, to sea without having ever calculated 
the stability of the vessel with a view to ascertain what descriptions 
of cargoes she could safely carry, or to what depth she could be 
laden. The expense would be very small; and yet case after case 
comes before us in which we find builders turning out vessels, and 
owners filling them with cargo, without any attempt having 
been made to ascertain the vessel’s stability, or to relative 
— of her metacentre and centre of gravity.” (Official 

abe In the Pelton case, 25th April, 1882, the Court 
said :—‘*‘ We asked the designer whether he had ever calculated 
the vessel’s stability, and he gave the answer, which we 
usually receive in these cases, that he had never done so. And it 
certainly does surprise us that owners should send valuable ships 
with valuable cargoes to sea without knowing whether they are or 
are not stable.”—Official Report. 

Mr. Howarp SmitH.—There was also the Ballina. 

The ComMIssioneR.—Yes, and a great number of other cases. 
Owners could not plead ignorance of these judgments and say that 
a recent case had taken them by surprise. Although the Court 
had called attention to the fact, there were only two cases in which 
the Court had ever been furnished with materials to decide 
whether the vessel had stability. In the Escambia it was furnished 
vee underwriters; in this by the owners. Although they were 

asked as to stability, they could only answer at a guess by 
seeing what her behaviour had been on previous voyages. In 
most of the cases the vessel had disappeared. There were people 
who said, he believed, that in these cases the Court ought to 
—— its judgment, and require the fullest information as to 
stability before deciding whether the foundering was due to want 
of stability or to overloading. But they could have little know- 
ledge of the time which would be required to make out the curves 
of stability for vessels which had disappeared. The Court sat 
not only in London, but also at Newcastle, Swansea, &. If 
every case were adjourned for calculations of stability, to return 
to Newcastle, for example, three months after is would be 
impossible. Moreover, the information in many cases did not 
exist. The building yards had been burned down, plans could not 
be found, or the plans which existed had been modi during 
building, &c. If, however, measures were taken to calculate the 
stability of a before leaving, and the curves sent to 
Lloyds’ or the of Trade, there would be something for 
the Court to go upon. And now they came to the point on 
which, with enw deference, they differed from Mr. Martell, 
Mr. Shepherd, and Mr. Elgar. ose gentlemen approved of 
curves being made before vessels left, but they objected to 
their being given to captains, because, forsooth, captains might not 
be able to understand them, and then they wold, be misleading ; 


and, as Mr. Martell said, “‘ a little knowledge is a dangerous thing.” took 


Old saws and sayings had done a great deal of harm in their day, 

it was a stock argumen' teaching to 
read. If Mr. Martell meant that a little knowledge is not “ good 
as a great deal, the Court would agree, but if Mr. Martell meant 
that a little owledge was worth less than none, the Court 


differed. It was a saying of Lord Palmerson’s, in answer to a com- 


give us stuffed 


bottles—“ Well,” said Lord Palmerston, “‘I would sooner have a 
stuffed bottle than an empty one,” It was admitted that calcu- 
lations should be made for the owners. Would the owners 
igeon-hole them? Then for whose benefit «should they 
made? Surely for those who had in ign ports to 
see to the loading of the ships, in whose tion it was 
left to load .them — the ed and, he was happy to say 
now, educated officers of the British mercantile marine. 
It was said that these gentlemen would not be able to make use of 
the information. He was told that experience of a clean-swept 
held would {not apply to a vessel immersed, and that distribution 
of cargo affected stability; that there was great pressure now, that 
the stowage must be varied to keep the weights at a reasonable 
height, that dead weight came in , &e. Those were the very 
reasons why curves of stability were wanted, and of course for the 
m who had the control in foreign ports. It was an insult toa 
body. of educated men like the captains of our large merchant 


was necessary 
that this was the more necessary, because 
charged, the vessel herself sank; that if the vessel had been 
coaled, as he expected, not from the colliers direct, but > lighters 
alongside, it would have been unnecessary to empty the tanks. 
raised an important point in the case. Why was the vessel 
coaled from the colliers? It was said that the coal was brought 
sixty miles down the coast; but why was it not then put into 
lighters? Mr. Yuill might have given some information on the 
int, but he wasaway; nor had Mr. Anderson been called, though 
e might have been unable — information. The additional 
mse of lighterage was a trifle compared with the safety of the 
ship. Thatthe captain was not responsible for the way in which 
she was coaled ap from the tions of the company, 
which subordinated the captain to the managers and mw 
tendents. It was clear the captain had nothing to do with the 
coaling, which was in Mr. Yuill’s hands. The Court thought 
the — perfectly justified in emptying the tanks to load 
her. t was then said that he ought to have taken warning 
by experience on previous occasions the vessel’s tendency 
to list. On the previous voyage, when coaling over deck, 
she had taken a list; so at the Cape, when loading at one 
side; and on the Monday morning in Sydney she listed. 
The master answered that from her viour at sea he believed 
hen a very stiff vessel, and this view was confirmed by Mr. Ander- 
son’s remark that she might sail without her ballast tanks being 
filled—of course, not perfectly empty, but laden as she usually was. 
That was quite true, as appeared not only from the curves, but 
because she actually was in that condition in the Suez Canal. 
There was, however, something /dche on the captain’s part in not 
taking warning from the three occasions on which she listed, and 
there was some want of vigilance on his part. The question was 
= by the Board of e whether the master was justified in 
eaving the deck without a certificated officer, and, in effect, 
whether the chief officer kept a proper watch. It seemed to be the 
practice on the ship at Sydney when she was at the quay and cargo 
was being discharged that two quartermasters kept watch, but at 
moorings in Neutral Bay, that there should be only one man, a 
watchman, no doubt a good man—Lowman—-selected by the chief 
officer, but only an able seaman. The Court put out of question 
the two stewards and the donkeyman whose duty it was to see 
that the fire was kept burning. ically, however, she had only 
one seaman as the watch on deck. Was that the right thing? 
Both the captain and the chief officer said it was not, and there 
ought to have been a certificated officer in charge of the deck. The 
Court was referred to article 17 of the company’s regulations, It 
appeared to the Court that the article rather seemed to warrant 
the practice which es at Sydney and to hold it sufficient for 
the watchman, without an officer, to keep watch. It was asked, 
if the captain and the chief officer knew an officer ought to be 
there why did they not see one was there? Their answer was 
that they had not enough officers for the purpose. The sub- 
ordinate officers had a hold each to look after: and the chief 
officer had the deck all day under his care; and on the previous 
voyage, when they were at Sydney only five days, the officers 
never took their clothes off. It was quite im ble, said both 
the chief officer and captain, to make an officer keep watch at 
night. The Court agreed t the men could not work night 
and day. It was necessary, in the opinion of the assessors, that 
more than four officers should have been on board both in port and 
at sea. A vessel 456ft. long, with 1000-horse power, and great 
burden, ought to have had always two officers on watch even at 
sea—one officer on the bridge, another available in case of any 
occurrence, as a man overboard, &c. The vessel ought not to have 
had less than six officers, and so far there was some excuse for the 
—_— and chief officer not seeing there was a certificated 
officer ondeck. At the same time, neither master nor chief officer 
was altogether free from blame. The master came on at 11:30, 
and saw the collier to starboard. He came again on deck two hours 
later, and saw her still coaling on the starboard. is, with his 
previous experience, should have excited hissuspicions. He ought, 
at any rate, to have inquired of the chief officer whether it was 
not time to shift the collier to the other side. The chief officer 
was also to blame. He turned in, leaving the deck in charge of 
Lowman, after she had been coaling two hours; and although he 
said he was not aware that the tanks were empty, he knew that on 
the Monday, when it was left to the coalmen, the Austral had 
a list. two were blame, but was 
much in extenuation. Against the chief engineer it was 
that he was not, nor had an officer, in the belied. But the Ont 
would ask, How could he have had an officer there if he was 
ignorant of the collier coming alongside? How was it possible for 
him to have done otherwise? Nobody expected that the chief 
engineer would have had one of the engineers in the bunkers 
to see when a collier came alongside and when it would be 
to interpose. He did have a man—one Morris—in 
the bunkers to see the coal was properly arranged. He turned 
in, and knew nothing at all of the collier being there. The 
Court did not think that any blame attached to the chief 
engineer. It was true he might have asked the chief officer 
to call him when the collier came alongside, but the chief 
officer did not think it n for hi to remain on deck 
altho’ it was his duty to shift the collier whenever the vessel 
a list, and @ fortiort he would have thought it unnecessary for 
the chief engineer to be called. The Court must call attention to 
a remark made by learned counsel for the Board of Trade that in 
the engineer’s log-book there was a column left for the draught of 
water, which did not seem to have been entered. He invited the 
through both the log-books, and could safely say he 
e log- could safely say he had never seen 
log-books so admirably kept in as these log-books of 


to enter the draught de die in diem. All that would be required 
to enter it when she arrived and when she left. But 
work of supererogation. The tanks were under the 
the captain; the captain was to decide when t 
or emptied. But. the Commissioner did 
in one of the books that the chief engineer, besides an im- 
m 


be made against the 


ever seen. 


tion. It wasa mistake to send her to sea with only four certificated 
officers. It was a mistake of the captain not to have taken warn- 
ing from the three previous lists, and to have turned in without 
satisfying himself that the chief officer was vigilant and attentive 
to his duties. It was a mistake on his part not to have seen what 
the list was when he came up at 1.30. It was a mistake of the 
chief officer to leave the ship in charge of Lowman, the watchman, 
and to turn in himself. ere was @ series of small mistakes. 
Looking to the high character both of Captain Murdoch and the 
chief officer, their past services, and the fact that they were placed 
in an exceptionally difficult position owing to the want of harmony 
between Captain Murdoch and the company’s t at Sydney, the 
Court certainly not deal with their vertifieates, 


THE FIRE RISKS OF ELECTRIC LIGHTING.* 
By Mr, Hepegs. 


THERE is a great difference between the electric currents which 
have been in constant use for telegraphic purposes and those 
which are to be supplied by the undertakers under the Electric 
Lighting Act. The latter can only be said to be free from danger 
when the heat generated by the current is utilised in its right 
place, and not developed in the conductors or wires which lead the 
electricity to the incandescent lamps. The Fire Risk Committee 
have already issued rules for the guidance of users of electric light ; 
these can hardly be said to embrace all the salient points of the 
new subject, which can only be arrived at after yore of 
work, e necessity of proper regulations has y. been 
recognised by the insurance offices, both in the United States and 
Germany, and some of their special rules are given in this . 
The conductors must be properly pro med for the current they 
have to carry ; whatever resistance there is in the conductor w 
cause a corresponding development of heat, which will v 
the amount of electricity ing, and inversely as the sectional area. 
The material must be from impurity, otherwise an impure 
section will increase the resistance. e extraordinary difference 
in the conducting power of a sample of “commercial” Rio Tinto 
copper wire, as compared with the pure metal, was shown in an 
experiment by Dr. Matthiessen—the conducting power being only 
18°6 as against 99.95 for pure copper. The continued heating of an 
impure metallic conductor has a certain effect on its el 
resistance. With the sample just mentioned, the conducting power 
at 100 deg. Cent. decr from 13°58 to 13°558 after the wire had 
been heated for three days, It does not always follow that there 
will be a decrease in the conducting power, as with alloys, the 
opposite effect is produced. A Re pag pied alloy showed an increase 
oF "264, after having been heated to 100deg. Cent. for three days, 
and a tin-copper alloy an increase of “13. 

As the temperature in Dr. Matthiessen’s experiments was not 
increased over 100 deg. cent., the author has made some further 
experiments—heating the wires by the electric current from a 
secondary ages | to within a few degrees of their mel 

int. The following materials were tried, the wires an 

oils having such sectional area, and so arranged that, on the 
current being increased 7 20 per cent., they were immediately 
fused. The total length of each experiment was twenty- 
four hours, during which time the current passing through varied 
slightly, and the following is a mean of the results :-— 


Resist- erence 
Material. before | ance of | after twenty- 
heating. leads. hours. 
hms. Obms, 
No. 1. Commercial tin wire .. 815 8 —*008 
r, oxi oditux change 
Pure tinfoil... 86 8 no change 
5. Tinand lead *87 —"160 
» 6. Albo alloy, in fi 
f,, 7. Aluminium and tin alloy *82 8 +° 


The resistances were in all cases taken at the temperature of the 
air, which averaged 69 deg. The sign — shows that the metal 
decreased ia resistance, and + that it increased after continued 


when heated. A change has been noticed where high tension 


which came 
under the notice of the author, appeared to be brittle, and gavea 
fracture unlike pure copper. The necessity of good electrical con- 
nections is very great, special arrangements of switches and con- 
tact breakers which, when left in unskilled hands, are liable to cause 
dangerous heating oranarc. Short circuit is thedanger which maybe 


‘ caused. by badly arranged wires ; most likely a conflagration will ensue 


unless the remedy s' ted by the Fire Risk Committee and the 
Board of Trade is odepted—-et having a cut-out or fusible plug in 
the circuit, which gives way when the current is in excess. ese 
should be arranged to melt if the current is more than 10 or 15 per 
cent. of the working strength, otherwise absolute safety is not 
arrived at. Ordinary lead or tin wire cannot be used except for 
very small currents, as, on fusing, the metal is scattered in a 
putes form, when it is liable to cause fire. The plan adopted 
y the author is to take pieces of foil arranged like the leaves of a 
book ; the thinness of the foil causes it to be almost volatilised 
when melted. The material found to be the most reliable is a 
special alloy of aluminium, termed Albo metal, which is extremely 
tough, and can be worked much nearer to its fusing point than tin or 
lead. The safety of an electric light installation is only insured by 
testing, which should be done by a current of hig electro- 
properly supervised no tro’ 0 experienced, 
electric light may be said to be much safer than gas, as it is free 
those which are due toa or 
leakage pil Whatever danger there is wi lectric 
lighting is entirely Tocalised to the generating station, where the 
dynamos and engines would be under constant supervision. 


Tur River WiTHAM.—The flood report of Mr. beter ny 
was laid before the General Commissioners on Saturday at 
Mr. Williams states that the rainfall for twenty-four hours ending 
9a.m. on the 30th ult., was equal to 310 tons per acre. The 
‘Witham rose 11ft. in twenty-four hours at Bardney, and were it 
not for the extensive im ment works now well ad the 
us maximum fi have been 
would have ensued. 


* Abstract of a paper read before Section G of the British Association, 
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gravity 
a 7ft. 2in. from the side. If so, that would be a sufficient exp! 
: tion how the vessel filled. Probably, — that they first filled 
the after pocket-bunker, where they could not possibly get the 
centre of gravity more than 7ft. 3in. from the side, that pte? no less than four different days. No charge whatever could 
: the vessel down by the stern. When they left off work probably rer re err engineer for the way in which the books were 
: the water was not up to the sill, but by 3 a.m., when Haddon had kept. On the contrary, the Court were glad their attention had 
' been called to the subject, for they were able to “te that these 
; were the best kept log-books which the Court eee 
' Passing to the question whether every possible effort had been 
: made to save life, the learned Commissioner gave the highest credit 
to the master and chief officer for having returned to the vessel 
and saved a Lascar who was grated in by prizing up the bars and 
L rescuing him. There was a great deal of truth in what Mr. Nelson 
F vesse say that these calc Ons WOU. Or no use, You} had said, that this unfortunate accident to a vessel worth upwards of 
might as well say they must not have lunar observations lest a | £200,000, and the loss of five lives, was due to a series of small mis- 
mistake should be made. Taking the present case, supposing | takes, It wasa mistake in the owners sending her to sea without cal- 
S Captain Murdoch had been furnished with the curves and | culating her stability, and supplying the captain with the informa- 
calculations, would it not have warned him that at a small 
angle of heel the vessel did not gain greatly in righting moment, 
and that consequently there was great damage -in loading 
her with ports open, for that a slight heel might bring the 
down to the water? Captain Murdoch had in this case 
| to his cost found that a little knowledge was a dangerous thing. 
| His knowledge was formed from the behaviour of his ship at 
: ‘ | sea, which taught him she had a large moment when she heeled 
| at a large angle, but not—what the curve would have shown him 
| —that a slight heel did not supply the like remedy. At any rate, 
| he would have been warned of the danger of loading without care- 
é | ful supervision. The Court, therefore, could not think that the 
owners were right in sending the vessel to sea as they did without 
| calculating her curves of stability, and furnishing them to 
| Captain Murdoch, as they ought to have done. It was charged 
| against Captain Murdoch that he emptied the tanks. He gave his 
| | 
é 
| 
| 
| currents have been sent through a pure copper wire for some time 
| plaint that Oivil Service examinations would merely 
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RAILWAY MATTERS. 


TuE Hatton—Ceylon—tunnel, which has been long in hand, is 
at length pierced, and the section will now in all probability be 
completed by the contract time, May, 1884. 

THE authorities of the Burslem Tramways announce that they 
will be able to effect a reduction in rates so soon as new tramway 
engines now ordered can be put to work, 

A SHOCKING steam tramway accident happened in Naples on 
Sunday. A train upset on entering the town down a steep incline. 
All the carriages were thrown off the rails. Five passengers were 
killed, and twenty-four had to be conveyed to the hospital. The 
management of these lines is said to be extremely bad. 

THERE are now eleven railways on the Rigi cogwheel and rack 
— in Eu with « total length of 40 kilos,—nearly 25 miles. 

ey are as follows :—Vitznau Rigi: Length, 7°10 kilos.; height, 
1311 metres ; cost, 244,105 marks. Arth Rigi: Length, 12°14 kilos. ; 
height, 1332 metres; cost, 426,248 marks. Kahlenberg, Vienna: 
Length, 5°50 kilos.; height, 285 metres; cost, 696,000 marks. 
Schwabenberg, open: Length, 3°03 kilos.; height, 260 meters; 
cost, 342,000 marks. Drachenfels: Length, 1°52 kilos.; height, 
225 metres; cost, 394,000 marks. Most of the remainder are in 
Switzerland and on the mixed system—adhesion and cogwheels. 
Those given are all cog and rack road. 

THE last stroke of work ona big tunnel, 1650ft. long, under 
Messrs, Jones and Laughlin’s Ironworks, Pittsburg, has been com- 

leted. The tunnel was constructed by the Vanderbilt, meg 

ay , and Youghiogheny Railway Co. Its cost will be £100,000, 
Over men were employed on it fora year. ‘*The tunnel is one 
of the engineering feats of the day. e roof is only a few feet 
below the top of the mill floor, where massive rolls, hammers, and 
hundreds of men are working. The mill is the largest single mill 
in the United States, and none of the buildings were injured, and 
work was not delayed an hour, The ground through which the 
tunnel passes was mill cinder and slag.” 

A BRIDGE now being built at Minneapolis, Minn., by the St, 
Paul, Minneapolis, and Manitoba Road, an American contemporary 
says, is one of the engineering wonders of the country. ‘It is 
composed of twenty-two arches or spans, standing on twenty-four 
granite piers, the foundations of which rest many feet below the 
surface of the seething waters of the river. To dig these founda- 
tions took a great deal of money and engineering skill. Coffer 
dams had to be built and the water pumped out before the solid 
masonry could be laid, which would bid defiance to the swift 
current of the Mississippi. It will be finished by the 1st of 
November, and will be double-tracked before snow flies. So 
massive is it that trains will run over it at full without 
causing a vibration.” An explanation of the word vibration when 
used in this way is not given. 

GEORGIA PINE is a timber which is being more extensively used 
every year in the construction of cars, especially, the National Car 
Builder says, in the South, where it is considered superior to oak 
in many respects. It is so filled with resinous matter as to be 
almost indestructible, and requires much less paint than the more 

us woods. Although it is very solid and enduring, it is also 
eavy, and when used for car siding it makes a box car of the 
ordinary size weigh about 15001b. more than if sided with white 
pine, unless the former is put on thinner, which it is claimed by 
southern builders can be done without reducing the strength of 
the structure. For siding, it is necessary that Georgia pine should 
be free from knots, as these, under the heat of the sun, are apt to 
exude a good deal of crude turpentine and make a disagreeably 
sticky surface. Whatever drawbacks it may have, however, its 
consumption for car work in the Southern, Middle, and Eastern 
States is sure to increase in proportion as other desirable woods get 
more scarce and higher in price. 


THE following is from a letter written from the city of Mexico 
by a correspondent of the Boston Herald :—‘* We are soon rumbling 
through a rocky gorge, and are now well among the mountains, 
crossing dizzy-looking trestle-works, and winding hither and thither 
as we sinadity climb. The track is well laid, and an army of 
workmen are thoroughly ballasting it. The curves are sharp, but 
perfect in construction. At times the position of the train reminds 
one of a dog chasing its tail. . . . There is the great sheet of 
Lake Texcoco glistening in the sunlight, and near by is the bo a 
ina e, level mass of buildings. A ans of mountains walls in 
the plain, and above them all, on the opposite horizon in the south- 
east, towers snow-crowned Popocatepetl, so high that his head 
seems to be almost half way to the zenith. It gives one a new 
conception of mountain sublimity. ving this scene behind us, 
we enter a tunnel, and are soon out on the open divide, the 
highest point on the Jine, 3558 metres, or 11,673ft., above the sea 
level. Here it seems as if we might be in New England. Broad 
and gently undulating glades are bounded by dark pine forests, 
covering the surrounding summits, and standing, not open and 
park-like, as in the Rocky Mountains and in New Mexico and 
Arizona, but growing densely, as along the Appalachian chain.” 

Tne trustees and shareholders of the Shoreham Harbour Com- 
pany held a special meeting on Wednesday, to consider the con- 
struction of a new line of railway from London to Eastbourne, 
Brighton, and Shoreham. It been intimated to the trustees 
that there was an intention to renew the application to Parliament 
in the ensuing session for a line of railway from Eastbourne to 
London, and that the promoters of the Eastbourne line would be 
willing to enter into an arrangement by which the line could be 
extended. Two resolutions were submitted to the meeting by the 
chairman and passed, The first empowered the trustees to aed 
mote a Bill conjointly with the promoters of the Eastbourne line 
for power to construct a railway, to be called the London and 
Southern Railway, on certain conditions providing for the exten- 
sion of the line to the harbour, the acquirement of the interests 
of the shareholders at £125 ~ £100 share, to be paid for in cash 
or 4 per cent. debentures of the new company within twelve months 
of the passing of the Act for constructing the railway, and also 
rey that stations be made on the ieopeved line at West 

righton, and a central and east station in Brighton—the general 
course of the line to be from Shoreham to Hove, Brighton, and 
Lewes to the pro line to Eastbourne, and thence to London, 
joining the London, Chatham, and Dover Railway at Beckenham. 

e second resolution authorised the attachment of the seal of 
the company to a petition for the introduction of a Bill into 


Parliament, 

AN im + meeting was held at the Victoria Station, Shef- 
field, on Tuesday afternoon. The purpose is to secure another line 
of rellway to Sheffield, opening up the Trent alley and reaching 
the sea with Sheffield products, either at Goole or Stockwith. One 
geste being favourable to Goole and the other—the promoters of 
he Rotherham and Bawtry and Bawtry and Trent Railway and 


Docks Act—inclining to Stockwith. The capital authorised under | filled 


the Corisolidated Act is £810,000. The effect of such an under- 
taking, which would simply be the extension from Rotherham of 
lines already authorised though not commenced, might be felt in 
‘reduced rates to and from the coast. is, of course, would only 
be accomplished if the line was kept in independent local hands, 
Railway companies, when they find competition sugeensire, 
mptly come to an understanding with each other. On Tuesday 
e was @ fairly influential attendance, and a resolution was 
passed for the appointment of a committee to confer with the con- 
veners of the meeting, with the Chamber of Commerce, and the 
manufacturers interested in the project. The tone of the conver- 
sation did not hold out much hope of the re eee new line a 
very enth i taken up by the She me moe who are 
anxious at present to invest capital in fresh railway undertakings, 
which may be vigorously by existing confederations. It 
is contemplated to th the Rotherham and Bawtry. line 
this season, and it raged that the sayy Ape Trent may also 
be pushed forward. would open up a country, and deve- 
lope ‘hitherto unworked fields of 


, _. NOTES .AND. MEMORANDA. 

In London last week 2387 births ahd 1252 deaths were registered, 
or 219 and 208 below the average of the last ten years.. The 
annual rate of mortality which had been 17°0 and 16% in the two 
preceding weeks, declined to 16°5. 

At the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 29°63in. The mean temperature was 
47°7 deg., and 6°3 deg. below the average in the corresponding 
week of twenty years. The coldest day was Wednesday, when 
the mean was only 44'9 deg., and 9°1 below the average. 

In some notes on Aberllefenny Slate Mine, by Mr. ©. Le Neve 
Foster, it is stated that the yey vein worked at Aberllefenny 
has a thickness of 57ft. to 63ft., and about 60ft. on an average. 
Its strike is from 34 deg. to 44 deg. E. of N., true, and-the dip is 
about 70 deg. to the 8.E. Owing to the fact that the sides of the 
valley rise up to a height of 700ft. to 800ft. above the brook in the 
bottom, the vein can easily be attacked by adit levels, & 


Ir would seem that a very little will upset the nice adjustment 
of a roller mill, The coefficient of expansion of cast iron may 
be taken as but 0°000005, yet the Roller Mill says: ‘‘If your bran 
rolls get to cutting your bran up, instead of flattening it out, see 
if they are not warm at the endsfrom some cause, This will often 
cause the bran passing between the expanded ends to be cut up, 
while that in the middle goes through in fair shape.” 

In a memoir on induction, recently read before the Academie 
des Sciéneés, by M. P. Le Cordier, the author adopts the theory of 
a continuous and incompressible medium, by the translations and 
pressures of which-are produced electric. currents and electrostatic 
ph Elect tor and electrostatic effects of induction 
are calculated approximately for a hollow sphere forming an insu- 


lated conductor, isotropic, and non-magnetic, turn- 
ing with a constant angular velocity round a fixed axis in a uniform 
and permanent magnetic field. 


THE causes which operated in the destruction in Java were mani- 
fested on the shores of Ceylon. On August 27th the sea round the 
eastern, southern, and western coasts suddenly, the Colonies and 
India says, receded from 10ft. to 12ft., leaving the shore bare, and 
then returned with such violence that a number of vessels in the 
Colombo harbour had their moorings broken. The rise and fall 
oceurred repeatedly during the afternoon of the day named, 
though no shock or tremour was felt. The inrush of the sea 
baer — the sandbank which forms the bar to the harbour at 

08, 


Persons who fancy that wetting coal increases the heat in the 
furnace be interested to know that a series of tests was made 
recently at Bochum, Germany, to determine the values of wet and 
dry bituminous coal in making steam. According to the American 
Mechanical Engineer, washed k, holding 18 per cent. of water 
and 9°9 per cent, of ash, evaporated 5°7 lb. of water per pound of 
fuel; while the same coal, with only 3 per cent. of water, made 
from 8 to 8°5 lb. of steam, Making due allowance for moisture by 
reducing to a standard of like quantities of coal from moisture, 
there is found to be a direct loss, by using wet coal, of 14 per cent. 


At a recent meeting of the Paris Academy of Sciences, a paper 
was read on the ibility of —— ting waters 
derived from the Rhone by regulating the harge from the Lake 
of mort he M. Ar. Dumont, The author dwells on the great 
benefits likely to be conferred on the southern depar ts of 
France by the project reeommended by the Geneva Commission. 
This project, which might be carried out at an expenditure of 
about £180,000, involves the creation of a hydraulic installation of 
7000-horse power, by which the level of the lake at high water 
might be reduced by at least 0°60 m., and the minimum discharge 
of the Rhone at the outlet increased by 80 me. per second. 

In London, during the week ending the 6th inst., 2399 births and 
1257 deaths were registered, or only 14°2 and 7°5 per hour respec- 
tively. The births were 211 and the deaths 137 below the average 
in corresponding weeks of the last ten years. The annual rate of 
mortality, which had been 16°6 and 17 0 in the two preceding weeks, 
declined to 16°6. At the Royal Observatory, Greenwich, the mean 
reading of the barometer last week was 29'5lin. The mean tem- 
perature was 57°1 deg., and 1°5 deg. above the average in the corre- 
sponding week of twenty years. The mean was below the average 
on Sunday and Saturday, whereas it showed an excess on each 
of the other days of the week. The lowest night temperature was 
421 deg. on Sunday, and the highest day temperature in the shade 
69°7 deg. on My egg The extreme range in the week was, 
therefore, 27°6 deg. next weekly record shows a remark- 
able difference, 

JAPANESE miners have some curious customs which sadly d 
ciate the value of their work. They do not oar to ap te 
the fact that “‘time is money.” An engineer who has just returned 
from the mines of that — tells the Engineering and Mining 
Journal that they light them in a peculiar manner. Every man 
entering the mine carries with him a large bundle of from 5ft. to 
6ft. of boo cane, slightly beaten before use. This cane is used 
asatorch. It burns fairly well for a few seconds, until a knot is 
reached, when the light nearly goes out, and the ashes must be 
knocked off, a process which must be repeated every half-minute. 
Every six or seven minutes a new cane must be lighted, so that a 
good share of the miner’s time is porate in keeping his illumination 

@ fairly satisfactory condition. Unfortunately, Japanese miners 
are, besides, ¢ smokers, and they use a pipe aoe a bowl the 
capacity of which is equal to that of an ordinary thimble. It takes 
two whiffs to finish it, when the process of filling up and lighting it 
must be gone through. Every one has probably occasion to 
watch the t deliberation with which an average Irishman, 
when at work, will fill his clay bowl when the foreman’s 


is not 
on him, but imagination simply shrinks from the task of picturing 
the rapid progress of work intrusted to a smoking Japanese miner. 


beaten and left smooth to stand for about gs days until 


with pea gravel, and run with pr pi 
was the best Portland capable of being sifted through a 6000 gauge 
mesh. The setts were 5in. deep, 3}in. wide, and from 4in. to 6in. 


before them were practically limitless in wear. The following 
estimate of the cost of the different forms of paving was yas, the 


first cost and maintenance, granite, 7d. ; 
per yard, first cost, minus 1s. 6d. for the old material taken up, 
gives 10s. 6d. per yard, which might be borrowed at 3? per cent., 

7 per cent. would in twenty years repay principal and in’ 3 


for tw against 1s, 7d..i tuity for Haslingd 
reek, and after this the granite in’good repair, the 
w another twenty years, with 
an'‘extra 2d, per yard per year, instead of 1s, 7d, for ever, 


THE tides from the 17th to the 20th inst. are expected to be very 


THE next meeting of the Institution of Mechanical Engineers 
takes place on hig nay 1st November, in the Birmingham and 
Midland Institute Hall, Birmingham. 

THE Gas Light and Coke Company and the*South Metropolitan 
Gas Company have each contetvaied £100 to the funds of the 
National Smoke Abatement Institution. 


THE authorities of the Turin Electrical Exhibition, which is to 
take place next year, announce that the period for the applications 
for space has, with a view to the convenience of the exhibitors at 
the Vienna Exhibition, been extended to the 31st October inst. 

In ting at S , at the extremity of the Bois de 
Boulogm®, the remains of a lake, or rather river, dyelling have 
been found. They consist, according to a correspondent of the 
Rappel, of piles and an enormous quantity and variety of bones, 
but at present no trace of iron or bronze has been discovered. 

sa’ eir salt-boring operations on 
the north bank of the Tees, and will probably reach salt at one 
boring this week, The second hole has now reached a depth of 
over 500ft. Other four bore-holes are to be put down by this firm. 

THE School of Art Wood-carving has reopened after the usual 
summer vacation, and we are requested by the chairman of the 
committee, Colonel Donnelly, R.E., to state that some of the free 
studentships, both in the day and in the evening classes, which the 
committee are enabled to offer, in consequence of the aid afforded 
to the school by the City and Guilds of London Institute are at 
present vacant. 

THE works constructed by Mr. Henry Robinson, ©.E., for the 
water supply of Bradford, Wilts, which we described at i 
recently, were formally opened on the 3rd inst, by Sir Charles 
Hobhouse, Bart., the chairman of the Town Commissioners. A 
general ae was observed in the district, the town being 

ily decorated on the occasion. A banquet took place in the 

‘own Hall in the evening. 

AN experienced engineer, the American Miller says, has made a 
belt last him ten years, by each Saturday evening turning the inner 
side out, washing it well with warm water and ja, scraping and 
oiling it, and then going over the same operation Monday morning 
before starting the machinery. By doing this and keeping his 
pulley clean, he finds that they will run at full speed with 5 ib. of 
steam when the belts are on loose pulleys, while a larger i 
slenenite. to which no such attention is paid, cannot run > ioe 
an 


Ir is stated that the Austrian Ministry of Commerce has given 

permission to Herr Hobohn, civil engineer, for the preli 
works in connection with two lines of canals intended to join the 
Elbe with the Oder and Dneister, and the Elbe with the ube. 
Both canals run together from near Prague to the Bohemian 
frontier at Triibau. At this point they mpegete, the Elbe-Oder- 
Dneister Canal agrg through Olmiitz and Prerau to Oderberg, 
touching Cracow in its further course through Poland, while the 
a through Briinn 


Elbe-Danube Canal takes its course from Triiba 
and Lundenberg to Vienna. 


THE Cleveland ironmasters’ returns for September were issued laat 
week, They show that 118 blast furnaces were at work, 83 mak 
Cleveland iron, and 35 hematite, spiegel, and basic iron. The to’ 
quantity of iron produced of all kinds amounted to 223,114 tons, 
being 10,517 tons less than was made in August, The stock of 
iron in makers’ hands and public stores amounted altogether a‘ 
the end of September to 261,900 tons, a reduction of 13,298 tons 
for the month. There were 94,367 tons of pig iron shippec from 
the Tees during the month, 


THE French Government contemplates during the comming 
financial year the following expenditure on harbour works sn 

similar improvements :—-Dunkirk, £160,000; Havre, £139,600, in 
addition to £104,000 for the regulation of the Seine between 
Havre and Tancarville; Dieppe, £72,000; Calais, £124,000; La 
Rochelle, £72,000; Marseilles, £60,000; Cette, £52,000; Bordeaux 
and Rochefort, £48,000. Amongst the canal works included in the 
Government estimate are the extension of the canal between the 
Marne and the Saone, £160,000; the Canal between the Oise and 
264, He £120,000; and the improvements in the Canal de l’Est, 


On Saturday, the 6th inst., the s.s. Cabo Verde, built by Messrs. 
Earle’s Shipbuilding and Engineering Company, Limited, Hull, 
was taken on trial trips. The dimensions are as follows :—Len 
p.p., 310ft.; breadth, 37ft.; depth of hold to spar deck, 26ft. 
— tonnage is about 2300. She has accommodation for sixty 
-Class, thirty-two second-class, and 120 third-class ngers, 
the cabins and saloons being fitted out in the most complete 
manner throughout. Four hundred and fifty tons of water ballast 
is provided for in the main and after holds. The vessel is propelled 
by compound surface condensing engines indicating about 1850- 
horse power, steam at 80 1b. pressure being supplied two 
double-ended boilers, The speed attained on the m mile 


was 12 knots. 
WE are in uent py of new trade catal m of 
them well illustrated and well got up. Most of those who a 


great deal of trouble with their catalogues must have some wish 
that they should be preserved for reference by those who are at all 
em. ell got-up catalogues of representative mac '; 
and other manufactures would, however, stand a nm: better 
chance of being preserved and kept in position for ready reference 
if they were of a nearly uniform size, of all the sizes that 
the formes of the printer will allow a fastidious taste or tasteless 


q | fastidiousness to range over, From 14in. by 10in. down to 4in. by 


one with such a ety ? ey no’ put anywhere ip par- 
ticular, and must go ev here. If manufacturers retld by 
tacit consent make all their soe of crown octavo size, or 
about 9in. by about 6in., these and the of leading exhi- 
bitions be kept decently and in order. 


Tue Lower Thames Valley Main Sewerage Board have obtained 
a report from Messrs. Mansergh and Melliss on the collection and 
disposal of the ——— chemical treatment and precipitation. 
The district includes es, Mortlake, Kew, Richmond, Isleworth, 
Hounslow, Petersham, Ham, Teddington, Hampton, Kingston, 
Surbiton, Molesey, Esher, and other parishes, the rateable value 
bein: £762,274. The engineers have come to the conclusion t 
it is better to have only one than several places for the treatment 
of the whole of the sewage of the district, and that the place 
selected must be on the Thames, the natural drain of the whole 
district. They ae to collect the a and subject it to 
deodorisation an ipitation by means of salts of alumina, iron, 
the an ge put throug presses, an 
as manure, or removed in boats to the low land on the banks of 
the river below Woolwich. At site No. 1 the cost of the works 
would be £276,647, and the annual mene £25,534, requiring a 
rate slightly over 8d. in the pound. At No. 2 site the works would 
cost 814, and the annual charges £28,112, requiring a rate at 
rather over 8d. At No. 3 site the works would cost £257,634, and 
the annual charges would be £23,597, requiring a rate at nearly 
ie. in the pound. Dr. Frankland’s analysis and reports on the 
es waters continue to accord more and more with long experi- 
ence and ‘the of others who have to judge similar 
in confirmation with biological considerations. 


; 
MISCELLANEA, 
Tue following description of the road paving of Bury was give 
recently in a paper read before the Association of Engineers an! : 
Surveyors by . Cartwright :—After the removal of the old 
Haslingden setts the underbed is excavated to the depth required. 
First is laid a layer of roughly broken stone and shingle about 3in. 
in size ; upon this a layer of cement mortar mixed in the propor- ; 
tion of one to five with clean sharp ore ; and upon this a second 
layer of broken stone passed through a 2in. riddle ; the surface is 
then beaten with large flat iron beaters until the whole is 
thoroughly incorporated ; then another layer of cement mortar, / 
and upon this a layer of stone which is beaten as before, and so on 
until the requisite height and curvature are obtained ; a thin coat- } 
of cement mortar thrown over the which is 
of gravel and stone to cement was as ten to one.. The joints are 
long; they were from the Welsh Granite Company and from the § 
Darbishire Granite and the 
lingden rock, 7s,; san‘ grit, 6s. 6d. Maintenance per year, granite 
9d.: Haslingden rock, 1s.; sand grit, 1s. Cost per year over thirty 
cent. on = 9d., wit or ear 
repo. ‘or September admits ths ne wate a“elivered 
drawing their supply from the Thames were ‘again un’ 
y free from organic matter, ~ 
27% 
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TESTING MACHINE, 


THE ENGINEER. 


METALLURGICAL DEPARTMENT, KING'S 
rere) 


LLEGE, LONDON. 

Ir is now four years since the above department was established, 
although it did not actually commence work until the following 
January. For some years the Engineering and Applied 
Sciences Department of this College had fully appreciated the 
importance of the study of metallurgy in any system of tech- 
nical education; but, owing to want of funds for the purpose 
and the objections to increasing the fees of the departmental 
students, their views on the subject were not carried out until 
the year 1879, when the City and Guilds of London Institute 
was enabled, through the generosity of the Drapers’ Company, 
to make a grant of a considerable}sum of money towards the 
fitting up of a suitable laboratory, and also to endow a chair. 
The necessary funds having thus been obtained, the Council 
lost no time in establishing a metallurgical department, 
entrusting the arrang t and development of it to Mr. 
A. K. Huntington, the successful candidate for the 

The task undertaken by Professor Huntington was by no means 
an easy one, for there did not exist in this country, nor in any 
other, so far as we are aware, a laboratory having the scope and 
aim which he proposed-to himself for this. The only metallur- 
gical laboratory in England was that of the School of Mines, and 


- there the work of the students was practically confined to assay- 


ing. A metallurgical laboratory attached to an engineering 
department, whilst not neglecting the assaying. and analysis of 
minerals, should pay particular attention to the study of the 
properties of the metals and their alloys with special reference to 
their applications in the arts. These applications are daily in- 
creasing, and the demand for more systematic, and therefore 
more scientific treatment in the manufacture of metals has 
become very great within the last twenty years, being at the 
present time greater than ever by reason of the increased com- 
petition brought abput by the facility of intercommunication. 

In order that the properties of metals way be properly studied 
and investigated, it is absolutely essential that they should be 
examined mechanically and chemically pari passu. in order to 
fulfil these conditions, an autographic testing machine, the 
invention of Professor Thurston, of the Stevens Institute, 
America, was first acquired, its cost being very small as com- 

with others. This machine admits of comparative results 
ing obtained witk ease and rapidity ; it is extremely useful ir 
carrying out investigations. Professor Thurston’s machine has 
already been described by us. For many purposes, however, 
in this line of work, one of the more powerful machines of 
the Kirkaldy or other analogous type is necessary. This 
want, requiring a considerable outlay, was supplied some 
two years ago by a grant made by the Clothworkers’ Company, 
in- their laudable desire to promote technical education and 
investigation. The grant was applied to the purchase of a 
machine of the Kirkaldy design, manufactured by Messrs. 
Greenwood and Batley. It will be found in — in our last 
issue, and in perspective on this page, and is described 
below. This powerful machine has been placed under the 
joint control of the professors of engineering 
of metallurgical engineering, being available for the stu- 
dents of both departments, as well as for investigations 
either of a purely scientific or of a commercial nature. 
In addition to these appliances the laboratory is amply 
supplied with furnaces for all kinds of metallurgical work, 
including two hundred pound pot furnaces for casting alloys, also 
a lathe for turning up test pieces. 

As evidence of the want of such a t as that which 
we have just described, and of the good work it is doing, we may 
mention that several important investigations for engineering 
firms have been undertaken during the past year, and a process 
of dealing with refractory gold ores, and the necessary machinery 
for carrying it out have been perfected, and have met with a 
very favourable reception from those interested in mining and 
smelting. 

The testing machine, which was constructed by Messrs. Green- 
wood and Batley, of Leeds, is of the Kirkaldy type. It is calcu- 
lated to exert a strain of 50,000 lb., and may be used for tensile, 
transverse, torsion, or compression tests. The load is applied 
by means of a hydraulic ram, and determined by a steelyard and 
— of levers. The illustrations will suffice to explain 

@ principles of its construction. Fig. 1, above, gives a general 
iew of the machine as arranged for tension. In applying 


view 
the apparatus to tensile testing, the piece is 
collar dies, fitting into the forks A and B, page 264, fri 
being connected with the levers, the latter B rigidly fixed 
to a movable crosshead C, provided with nuts for the four 
screws D; these screws are attached to the ram-head E, and 
terminate in pinions, to which motion is imparted from a hand 
wheel F, through a pinion and spur wheel. By means of this 
latter arrangement the distance between the forks may be regu- 
lated to that required for the piece under test. The power is 
applied by the force pump G to the ram, extensions and sets 
being measured by the rod H, firmly clamped to the crosshead, 
and by means of a rack and pinion arrangement rotating a 
pointer upon a dial. The necessary increments of strain are 
ps ere by altering the position of the weights suspended from 
Graduated steelyard. The maximum length of test piece 


and | edges. 
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33°5 in.—bolted to the Cc, 
single knife and the weight being e ps 
pulling as ee M. ‘or compression the block J is 


reversed, the other side being fitted with a compression plate— 
Fig. 7—a similar plate P can be fitted to the crosshead C. When 
required for torsion the chain wheels Q are fitted in bearings, the 
test piece resting in the hollow bosses of the wheels, and secured 
in the centre by the rod R to the fork A; the ends of the chains 
are fastened to the crosshead C, and thus, by means of the pump 
G, the requisite torsional movement is given to the piece. 


SKELTON’S STEEL LIFEBOAT. 


Tue boat illustrated is 24ft. by 6ft. 8in. by 2ft. 8in. The hull 
is constructed entirely of Siemens steel, the frames and plates 
being all worked cold and afterwards galvanised. The frames 
are } by # by 14 b.w.g., spaced 12in. apart. The plates are all 
No. 18 b.w.g. The inner frames are rivetted to the outer frames 
at top and bottom, and the inner plates forming the air casing 
are flanged and rivetted to the outer plates on upper and lower 
. Strong wales of American elm are worked inside and 
outside of the “+ ¥ edge of sheer strake and air casing, and 
fastened by through bolts, clenched on the inside. A capping 
piece is worked on top of gunwales, as shown on midship section. 
Bulkheads are fixed at a distance of 4ft. from each end, forming 
air-tight chambers. Manholes, with air-tight covers, are fixed on 
top of the air chambers at ends, and also on the insides of side 
air chambers. These side air chambers are further subdivided 
by transverse bulkheads. 

The weight of this size boat, with all fittings, is 15 cwt., and 
the amount of buoyancy in the air chambers is 35 cwt. These 
boats are quite insubmergeable, and are self-righting. The 
formation of the air chambers renders them excessively strong, 
and being built of galvanised steel they are not affected 
exposure to the weather in any climate. 


LEAD PIPE MAKING MACHINERY. 


AtHovcH the use of lead pipes is universal, it does not follow 
that everyone knows how they are made. ‘Formerly they were 
all produced by drawing through dies, and this system is still 
followed. The method of “squirting,” however, gives better 
results. It was first designed, we believe, for the production of 
rods of compressed lead in the manufacture of bullets. Messrs. 
Weems, of Johnstone, N.B., have, however, brought machinery 
of this kind to perfection, and we illustrate it on 281. The 
special machinery for the lead trade made by this firm includes 
patent hydraulic machinery for the manufacture of solid block 
tin and block tin composition tubes, patent solid block tin-lined 
lead pipe, lead composition and tinned composition pipes, lead 
rods for bullets, window leads for glass, &c., all in long lengths. 

This patent hydraulic machinery consists of strong copper- 
lined hydraulic cylinder, ram, and crosshead, having a central 
opening, and supported by four wrought iron columns, bound to 
the hydraulic cylinder. The ram is fitted with a portable lead 
container, supported thereon, and to the crosshead is fixed a ram 
or plunger, within which is fitted a die for forming the outside 


of the pipe ; the core for forming the inside of the pipe is fixed 
in the centre of the lead container. Thar land 


from the melting pot by a portable conductor to the container, 
and after being filled and allowed to set or solidify at a temperature 
of about 400 deg. Fah., the water ram being then forced up by the 
hydraulic pumps at a pressure of from 25 cwt. to 30 cwt. per 
square inch, raises the container, and presses the surface of the 
metal against the face of the lead ram and die, and the metal 
having no other means of escape, passes out through the aper- 
ture between the core and the die, resulting in the continuous 
formation of a solid pipe, until the metal in the container is ex- 
hausted, when the hydrauli¢ return motion in connection with 
the pumps is put into operation, and the lead container returns 
to its original position, and is then refilled. 

In the interior of the water ram is fitted a small intermediate 


For making lead rods for - bullets, lead wire, &c, the core 
for formi 


it, so that there is no actual frictional contact except at the 
point of escape of the exuding metal, and the pipe is produced 
while the body of the metal is at rest, and without giving rise to 
any frictional effect elsewhere. The lead container being open 
at the top affords every ain for removing the impurities of 
metal which float on the and are skimmed off, and the 
lubrication of the lead ram is easily effected at each change. No 
fire being required round the container, the expansion and con- 
traction are equalised. The die requires no adjusting screws, as 
the core has a tendency to come true to the centre to make a 
temperature gives a solidity and superior ? 


280 
| which the machine will take is 4ft., allowing for an extension of 
| 80 per cent. during strain. In transverse testing—Fig. 6—the 
piece is bent over a knife edge on the block J by two knife edges 
| K K—the distance between which may be varied from 10in. to 
| 
3 
7 
| 

: ram, for the purpose of rapidly changing the cores without 
removing the containers, as was usually done on the old principle 
for making the different sizes of pipes; and by connecting 
hydraulic pipes from the pumps, the same is put into operation 

; when desired. The machine is provided with a safety self-acting 
stop motion, whereby the container, when it has travelled the 
desired distance, opens the bottom valve, allowing the water to 
escape to the cistern. 

ee wire desired. The hydraulic pumps may either be driven direct 

by a vertical or horizontal steam engine, water power, or from 

gearing, the driving pulley being provided with a clutch. These 

machines are in operation in the principal lead works of Great 

Britain, Russia, America, Spain, Mexico, Portugal, Peru, Brazil, 

&c., and for the production of lead rods for rifle bullets in the 

Woolwich Arsenal, as well as in the arsenals of foreign Govern- 

ments and in various ammunition factories. The advantage 

claimed is that the core for forming the inside of the pipe being 

fixed in the container and surrounded by the metal travels with 

| 
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the pipe. Owing to the reduction of the frictional contact the 
lead container can be made larger, thereby increasing the size of 
the te the quantity — a containers for the 
large small pipes are ily remo and laced, and 
the machine can be worked = ie of from five tale 

eg: producing from about 25 to 30 tons week, 


JOHN SWAIN 


is so much stronger than lead pipe that a less weight is needed, and 
thus the cost of the two is the same. The Government of Brazil 


have a its value by stipulating for the use of this piping 
only for the entire service of the city of Rio de Janiero, on 


zinc left the copper, thereby producing a zinc pipe and leavi 
fod.’ This result, whi cad une 


WATER PISTON 
OETAIL 


not 
(We opinions of our 


FIRE-BRICK HOT-BLAST STOVES. 
S1r,—As I was inadvertently prevented from taking part in the 


discussion ‘“‘ On Recent Improvements in Cowper’s Stoves” at the 


late meeting of the Iron and Steel Institute at Middlesbrough, — 


perhaps you will permit me to make a few remarks in the columns 

of your valuable paper in reference to that discussion, and as to 

rick regenerative stoves for blast furnaces—a subject which is 

of the greatest importance to all iron smelters, as these stoves are 
now rag 4 superseding iron pipe stoves. 

I think, Sir, that all iron smelters owe a — debt of gratitude 

to Mr. Cowper for ha’ ick stoves, and for 


smelters will agree with me that it is not such an matter, 
after all, to choose which is the best, as Mr. Charles © in 
his rather ly laudatory remarks on the Cowper stove, would 
e, and for the chief reason that while one stove 
is suitable and works satisfactorily in one district, where the 
deposit or dust from the is not difficult to remove, the same 
stove may not be so sui’ for another district where the cha- 


| 
—¥ / 
‘ | 4 by : 
= fa LEAD y Aa CONTAINER 
| 
= 
| the Continent several municipalities are using it solely. ‘ 
Messrs. Weems had a curious experience in the attempt to 
produce brass tubing by hydraulic pressure. For this purpose J 
appliances for the production of tinned-lined lead pipe produced | they constructed a water press with a 83in. ram. It was found 
at one operation under hydraulic pressure of 200 tons per square | that when the brass block out of which the pipe was to be 4 
inch, such as moulds, mandrils, &c., thereby producing an im- | formed came to be subjected to a pressure of 4000 tons, the 
proved medium for the supply of pure water to dwellings, pre- £ 
wT lead poisoning of water and other liquids. Mesars. J. 
and W. Weems have long endeavoured to produce machinery | pected, formed really a contribution to science, by eerie that 
which would turn out a pipe for domestic purposes entirely free | the atoms of the brass composition united together by fusion 
from contamination with lead, and in this way they have pro- | were only mechanically arranged, and not chemically combined, | the ability and yon: A has displayed In getting his siwve sO 
duced the lined lead pipe. This pipe may be termed a combi- | and practically demonstrating the truth of the atomic theory of | largely adopted per bay soma a —— the 
nation pipe. It consists of a distinct pipe of pure tin protected | Professor Tyndall, that in compound substances the component of 
by an outside covering of lead, and the two pipes are so united | materials were held together by pressure, and could thereby be | Stoves Ho ; 
at their sdrfaces of contact as to be inseparable w any contortion | separated by pressure, iis 
to which the pipe be pliability it does not 
differ in any perceptible extent from pipe, as it is easily bition brewin, machi: 
bent to any desired form or angle without in the slightest degree and allfed 
affecting the interior of the pipe, which comports itself yp opera will take place in the agielianal Hall from the 15th to the 20th 
as @ part of the body of the lead pipe. Itis stated that this pipe | instant, 
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racter materials elted is differen the deposit | We have said enough, however, to show that it is quite possible forced between the plates, as in the follow- 
from ne 4 difficult tpalaenag ee for three iron rails to as long as one steel rail, p» even longer. | i could then never be brought together. 

This is true point to which sufficient importance is not attached is “‘ The plate round the head should 


i ly in 
know that in West Cumber'! 


mended for cleaning these stoves, could not remove—that no satis- 
factory work could be done until a third stove was erected, and it 
was of that much. description, Massicks and 

which enabled the Cowper stoves to be taken off duty alternately 
for cleaning. 

After fully considering the merits of the Whitwell stoves and 
those of Messrs. Massicks and Crooke—which are both too expen- 
sive for all tie duty they can orm, having comparatively only 
a limited extent of effective heating surface, the latter 
seriously defective in this respect—and in view of the difficulties 
attending the Cowper stoves in practical working, I was led last 
year, when changing from iron pipe to fire-brick stoves at Dis- 

i Ironworks, to adupt the new patent stoves of Messrs. Ford 
Moncur, which, in my opinion, have many advantages over 
any existing stoves. 
ese stoves outwardly are somewhat on the lines of the Cowper 
stoves, contain more effective heating surface in same size of shell, 
regulate the heat better, are thoroughly self-cleaning, and, consi- 
dering the immense effective heating surface and the duty they can 
perform, are much cheaper than any of the other stoves. 

As cleaning is a most important consideration, I may say that, 

the Ford and Moncur system of concentrating the whole of the 

¢ pressure through one compartment of the stove and opening 

suddenly a relief valve, their stoves can be kept perfectly clean 

without a penny of expense. This is different from the opening of 

a valve in a Cowper stove and having a “ puff,” as has been said ; 

for in the Cowper stove there is velocity at the valve, but practi- 
cally no velocity in the stove itself. 

As to the regenerator, it is constructed in a substantial and 
effective manner, and in such a way as to thoroughly utilise the 

even more completely than in the Cowper stoves; and how 
Mr. Oharles Cochrane can arrive at the conclusion that there is 
waste here I cannot understand, as the reverse is actually the case. 
The tiles or bricks are in such a way that they cannot be 
displaced, or get out of line, and clear, vertical openings, perfectly 
true and straight, are maintained from top to bottom of the rege- 
nerator, no matter what its height may be. This entirely obviates 
the displacement of bricks that occurs frequently in the Cowper 


erator. 
e gases having full play in a lateral direction round diamond- 
shaped stay bricks, the pe Aan power of the regenerator is thus 
ane bap near and its entire area is thoroughly effective, as the 
= ve no tendency to f° direct to the — valve as in the 

wper stoves, where it has been found that the gases will not 
ar down the parts of the regenerator lying beside and somewhat 

hind the flame flue, thereby causing a large loss of heating sur- 


Another 

that when the loads are reasonably light the iron com better 
with the steel rail than when they are heavy. Under loads of 
19 tons on a single pair of wheels the iron rail, however good and 
heavy, would crush out laterally ; the steel rail will not, but with 
loads of half this weight the iron rail would stand up well to its 
work.--Ep, E.] 

DESIGNS, SPECIFICATION, AND INSPECTION OF IRONWORK. 


Srm,—I have just seen the paper on the above subject read by 
Mr. Pendred clone the Society of Engineers, and as it has now 
been I presume 


published in the different he will have no 
objection to his stat ts being criticised 
I quite with the author when he says that engineer and 


contractor have much to learn from each other, but as I suppose 
the paper was intended to be of interest to those who are con- 
stantly engaged either in designing or constructing ironwork, and 
not to amateur engineers and b! miths, I think he has assumed 
an t of ign which does not exist either in the one or 
the other. Concerning the disposition of angle irons, the author 
says, ‘“‘ These are often bent without the smallest necessity for it, 
and such angles are always weakened, and suffer in their fibres by 
it.” He then gives a sketch of the ordinary cranking of the angle 
iron stiffener over the angle iron of bottom flange, which he consi- 
ders needless and bad. He then sketches the same attachment 
with ome which he considers preferable in every way. For 
rough, girder work, the packings may be, and are aware f 
adopted ; but for heavier work the cranking is universally adopted, 
for the very reason that it looks neater, is more workmanlike, costs 
less—on account of the extra weight and labour on the packin z, 
which is considerable in girders say 8ft. or 10ft. deep—and the 
angle iron is inly not injured in the cranking when done by 
experienced men with modern tools. The author “‘ never could 
see the reason why covers should be employed when they are not 
required to resist either tensile or lateral strain where the plates 
are in compression properly planed and butted.” He here assumes 
a theoretical condition which he so strongly condemns in the first 
part of his paper as existing in specifications. Theo’ i 


ice? It is 


cutting the te. 
to lugs designed, th but 
if they are properly designed, 

are vary and form a 
attachment to bracing, and for 
large columns are preferable to the 
expensive — proposed by the 


author, e novel proposed 

the author of bolting flanges together, certainly cae merit 
0 meee, Se the flanges at the bolts in good work is always 
metal to me 

The author recommends the use of a theodolite for setting out 
the camber of thegirders. It would be rather an interesting sight 
to see a theodolite being manipulated by a plater. I must apologise 
for the length of my letter. JOHN J. WEBSTER. 

Stephenson Chambers, 25, Lord 

Liverpool, October 8th. 


SEISMIC DISTURBANCES, 


Srr,—Following on the calamitous earthquakes of Ischia and 
Java, if predictions be correct, is to be another. of equal if not 
greater magnitude. Whilst I do not eg to predict the coming 
earthquake, I am firmly of opinion that it is possible to tell w 
one is actually occurring, no matter in what part of the globe it 


may be. 

> Mr. G. Darwin, in his rt to the British Association last year, 
said :—“‘ Oscillations in the bulb of a level were observed at 
Pulkova Observatory, in Russia, an hour and fourteen minutes 
after a severe earthquake at Iquique, 7000 miles away. Similar 
observations were observed twice previously, and on each occasion 
it was learned afterwards that earthquakes had taken place some 
minutes before at places more or less remote.” M, D’Abbadie 
one earth tremors in the South of France by means of 


ry req no 
cover for compression joints, but practice does. What does he 
mean by a “ tensile or lateral ” strain ? 
He next gives a sketch of an angle iron joint cover, which, I 
i only existed in his imagination, and he has had to 
i possible. He suggests, as a 
remedy, that the back of the angle iron cover should be either 
pane or planed to fit the angle iron; or, as a remedy, thata 
special section should be adopted. Though he objects to the 
cranking of an angle iron, yet he advocates the swaging or planing 
the of the cover. ‘‘ Round-backed” angles for covers have 
been obtainable for as long a period, almost, as the angle irons 
themselves, 
The author says: “Contractors often read specifications with 
contempt, on account of the un ical nature of some of their 


face. I notice that Mr. Cowper proposes a “‘ further improve- 
ment” to obviate this, but still by even this he cannot make it 
wholly effective, as is the case in the Ford and Moncur stoves, 
The working at Distington with the Ford and Moncur stoves has 
been very satisfactory, and a saving of fuel and increased produc- 
tion has been effected quite equal to the figures stated by Mr. 
Cowper. The consumption of coke—one-sixth of which was local 
Cumberland, and the rest Newcastle and Durham—for about six 
months, the whole time these stoves have been at work, being 
18°69 ewt., with “82 of anthracite coal, in all 19°51 cwt. of fuel per 
ton of pig iron, and the proportion of the yield being 93 per cent. 
of first-rate 1, 2, and 3 Bessemer, and only 7 per cent. of forge 
iron. These figures, taken into account with the hard nature of 
Cumberland ores smelted, will, I think, compare favourably with 
the results from any other stoves. 

During the above period and to date no gun and powder has been 
used, no brushes or scrapers, no time has been lost, the stoves bei: 
continuously on duty ; not a penny has been spent in cleaning, an 
the other day when one of the stoves was opened for curiosit; 
the walls were found to be perfectly clean. I may say that three 
of the Ford and Moncur stoves are ieteg erected by Mr. Hickman 
at Springvale Ironworks, Staffordshire, two are working at Dis- 


tington with the above results, and the Barrow Hematite Iron and | bee: 


Steel Company, after long experience of both the Cowper. and the 
Whitwell stoves, has now given the preference to the Ford and 
Moncur stove after a careful trial of one for the past nine months, 
and are erecting other four, which, in my opinion, goes a long 
way to prove the assertion of the patentees, that their stoves ‘‘are 
the best, most effective, and cheapest in the market. 

Distington Ironworks, October 6th. Wa. McCowan. 


THE LIFE OF STEEL RAILS, 
_ Tue October 5th, page 259, ‘* Miscellanea,” 
it is stated that ‘‘ the life of a steel rail is estimated equal to that 
of three iron rails.” There is I think, a mistake in this. As Mr. 
Price Williams—in a ed read by him at a meeting of the Insti- 
tution of Mechani ngineers, in January, 1877—puts it, the 
average life of an iron rail, under heavy traffic, is 174 million tons. 
He gives 13,416,832 tons as the average traffic tonnage required to 
wear down yyin. of rail head, and taking gin. as the available 
wearing depth of each head of a double headed rail, he gets the 
tonnage life of an average Bessemer steel rail as about 161 million 
tons, or roundly about 9 times the average life of an iron rail— 
13,416,832 x 6 x 2 = 161,001,984 
, and 17,500,000 x 9 = 157,500,000 

This is borne out by a — of the Great Eastern Railway Com- 
pany in 1877. Asa test they had put down a line of steel rails, 
under very heavy traffic, upon the centre line of the Blackwall 
Railway, and from Jan , 1874, to February, 1877, they found 
that the wear of those steel rails was y;in., and at this rate these 
rails would last for nearly thirty years; whereas iron rails would 
only last Syears, 
yyin. 


years years. 
: 50 :: 3 : 13°5054 
and 13°5054 x 2= 27-0108 years as the life of a steel rail. 

Mr. Brunlees, at the late meeting of the British Association 
said, “In order fully to realise the effect of the 
enduring qualities of steel rails, teke a given section of 
the busiest portion of one of our leading railways, over which 
7,000,060 tons of live and dead weight pass annually, and 

u would find that the life of a steel rail on that portion of the 

e would be 42 years if the traffic remained the same.” Assumi: 
the life of an iron rail as three years, this would make the life o! 


a steel rail fourteen times that of the iron 42 — 14; or, putting 

the life of “agnekragetngg roe) an iron one, it would 

make the life of the latter 4°66 years——> = 4°66. MM. 
October 6th. 


[In this connection mii: turns on the character of the 
iron rail. It may, perhaps, be new to our correspondent to hear 
that iron rails have endured a heavy main line traffic for twenty- 
five and thirty years. In steel rails there is little room for varia- 
tion in those qualities on which wear and tear depend. It is 
before all things necessary that a rail should be hom eous, and 
this a steel rail is certain to be, A near approach to homogeneity 
can only be obtained in iron by repeated heating and rolling, and 
careful selection of the ah ut in the pile, both as to 
quality, shape, and mode of piling. For this reason, best quali 

iron rails must be very expensive, It is probable that an iron rail 
which would com very favourably with a steel rail could be 
bought for about £12 a ton, but as this is much more than twice the 


_ Prise of steel, it is hardly necessary to pursye the argument further. 


; such, for example, as that stipulating that all. rivet holes 
are to be drilled in the position that they are to occupy in the 
girder, —— or roof, &c., a perfectly absurd demand.” This is 
an admirable plan, and one often adopted where many thicknesses 
of plate have to be drilled; and the author actually quotes this 
“perfectly absurd” plan later on in the paper as one of the 
methods by which first-class work is turned out. 

The author says: ‘‘ Another useless stipulation is that the iron 

shall be delivered in lots of not less than so many tons. He con- 
siders it of very little importance, as the engineer, having passed 
the first or second lot of iron, may, asa rule, feel confident that 
the remainder will be of equal quality. Also that large web plates 
cannot be,rolled out of bad iron, and that it can easily be tested 
by hammering down one corner of a plate when cold, or by ex- 
amining the ‘buttons’ from the punching machine.” Surely the 
author must be easily satisfied; for suppose the first lot of plates 
to be perfectly clean, and capable of withstanding the tests, the 
remainder of the iron may be of the same quality, but how is he 
to be sure of the absence of blisters, dirt, and cinders pressed into 
the rolls, laminations, or “‘ other defects?” I should like to see 
him also test, say, a fin. plate by bending the corner when cold; 
and where is he to get the “‘ buttons” from, when he knows that 
no manufacturer ill put any labour on the material until it has 
n ? 
The author objects to the method of work being specified ; but 
in many cases the engineer, being not altogether theoretical, and 
knowing some peculiarity in his design, wisely gives the contractor 
the benefit of his experience and knowledge of the particular case 
in hand, which is often not only useful, but peo 5 1g 

re of first punching and then drilling the holes recom- 
mended by the author is very costly on account of the many 
ae of the plates, and is only adopted in special and rare 
instances. 

_ The author objects to the customary plan of attaching the cross 
girders to the main girders by means of resting them on the 
bottom flange, and rivetting them also to the gussets, because, he 
says, “‘the whole load of, and borne by, the cross girders is sus- 
tained by one side of the main girders, thus tending to tilt over the 
latter out of plumb.” This is another illustration of the theory 
which he so much objects to, for practically the tilting of the main 
girders is imperceptible, and certainly does not require the elaborate, 
and I may say impracticable, arrangements for setting the main 
girders proposed by the author. With plate girders, where head- 
way isof importance, it is impossible to do away with the arrange- 
ment objected to, and although it would appear that the load is not 
transmitted fairly and equally to the main girder, it is practically, 
and the arrangement has the advantage of making a rigid connec- 
tion between the main and cross girder, thus converting the cross 
girder into a beam fixed at the ends. 

The author gives a sketch—Fig. 6—of a very ugly attachment 
of cross to main girder which he strongly recommends. I would 
ask him if the drawings of the angle irons are correct; if so, how 
are they rivetted to the booms? 

_The author “fails to perceive” the advantages of fish-bellied 

ers, and considers them again as a theoretical whim. The 


gird 
advantage of fish-bellied girders is not a theoretical one only, but | d 


also a practical one, for as the distance between rail or road level and 
the bottom of the girder has often to be reduced to a minimum, 
this is best done in open web girders, where the cross girders are 
often fixed on the top of the bottom boom by making the cross 
girders fish-bellied. 

The author approves of — He objects to the end of the 
angle iron stiffeners being cranked because of injuring the fibres of 
the iron; but would allow the iron to be submitted to the gentle 
treatment of a 7 lb. sledge on the top of a taper drift! 

The author reminds us that if the girders are not placed in their 

per position the cross gi = not in. 
y certainly ! e ers are upside do e same 
difficulty will be experienced. 

The author says, “‘ During rivetting the resident engineer should 
see that the rivets are fully and equally heated all over, and con- 
cerning this point some better mode of ogee than the 
common portable hearth is greatly needed, it being almost im- 
possible to get rivet boys to heat more than just the points of the 
rivets; consequently there is less probability of the shanks being 
upset in the holes, and the rivets have less contraction when cool- 
ing.” This idea is certainly original; but the author may be very 
certain that engineers have had ve pe reasons for having 
up to now only heated the ends of the rivets. In the first 
a ng ‘the rivet holes are only made large enough to allow 
a hot rivet to enter, and if they were made large enough to take a 
white-hot rivet, they could not possibly fill the holes when cold, 
and the contracti dways would be so great as to seriously en- 

the safety of the N i 


danger head, machine rivetti 
expecially, where the plates werp pot tigh toreter, the metal of 


rom a pool of mercury, also found that there were 
periods of agitation and quiescence in the mercury without per- 
ceptible external cause, Again, Professor Milne notices indirect 
evidence of the occurrence of earth pulsations too slow in period 
to be felt. For example, the earthquake which laid Lisbon in 
ruins, he says, produced no perceptible motion in the soil of 
Northern Europe. That there was movement, however, is proved 
by the fact that throughout the northern hemisphere slow oscilla- 
tions of water in lakes, ponds, and canals were observed. The 
waters of Loch Lomond rose and fell about 2ift. every five 
minutes, and other lakes were similarly agitated. Electricians 
have not hitherto troubled themselves with seismic questions, but 
the study ap to me to be one peculiarly their own, and ma; 
be considered to class in interest with magnetic storms or 
currents. 
_ I seldom care to rush into print, but my reasons for troubling 
‘ou with this communication are as follows :—Mr. Wm. Fereday 
ttomley, of the National Telephone Company—my collabora- 
teur—and I have for many months been making experiments on 
voltaic batteries, which showed a marked change during the earth- 
uakes of Ischia, and which at the time somewhat confused us. 
ful notes were made in the diary of the observations, and 
when the awful results of the earthquake were made public, we 
discovered that the time coincided with the disturbances noted. 
We therefore determined to be on the qui vive, and very shortly 
afterwards a similar result was experienced in our tests, and we 
ejaculated, ‘‘ Another earthquake.” The following morning’s papers 
announced one in the Pireus. We were unfortunate enough not to 
take notes when the Java earthquake occurred, and consequently 
missed the opportunity of confirming for a third time our experi- 
ences, 

Now, as Dr. Fall and “J. H.” prognosticate another disturb- 
ance, I would recommend all interested electricians who may have 
asimple cell of Leclanché, Fleming’s or other battery, with gal- 
vanometer at their disposal, to examine them frequently, taking 
particular notes as to “quantity” and ‘‘ intensity,” also the hour, 
with the state of the thermometer and barometer. There will 
probably be found an increased power ei | the earthquake, and 
no doubt the effects will be felt simultaneously with the eruption, 

It would appear from our experiments that inorganic batteries, 
although not connected or joined to “earth,” evidently sympa- 
thise with abrupt inorganic changes, whilst, on the contrary, our 
organic batteries remain uninfluenced by them. 

Joun J, Lunpy. 

56, Leadenhall-street, E.C., September 19th. 


THE DEFINITION OF FORCE, 


eon Mg | read with much interest your article and corre- 
spondence on the definition of force, I wish to offer a few remarks, 
To a student of mechanics, it must be very perplexing to find so 
many definitions of one term; but force, the most important term 
in the science, seems to be highly favoured in that respect, it. being 
clear and concise, and having just the same definition given it by 
all the greatest masters. 

We have, however, been told it is insufficient, and simply gives 
the meaning, but not its explanation. But it must be remembered 
there are terms when, from their very nature, they cannct be 
explained, yet the terms are required to denote the causes that 
produce certain effects. The mere word is a useful thing, although 
@ correct knowledge may not be forthcoming. Force is one of 
those terms ; it has been defined by Newton as an action exercised 
on a body, tending to change its state either of rest or of uniform 
motion in one direction. This definition does not explain what it 
is that changes the motion of a body; no one seems to know. It 
is true that Newton and Le Sage, of Geneva, did speculate on the 
nature of the force, gravity ; but until the nature of the cause or 
action is known, what could be better than the above, or Ran- 
kine’s, or Moseley’s—they explain clearly the meaning we are to 
attach to the term; they say we are to call force whatever pro- 
laces or tends to produce motion. 

There are those who say they know what this cause which tends 
to produce motion is—it is motion or rate of momentum. But how 
can it be, when we know it exists without motion, consequently 
without momentum, as in the case of a pressure. If I hold a body 
in my hand it tends to move towards the earth, and the cause of 
this attraction we call force. The effect of this force is 

an equal effect produced by the opposite force ; the force is 
there but where is the motion? If I withdraw the reactive force, 
the gravitational force produces motion in the body, the rate of 
momentum changes; is it not due to the force still acting on the 
body? If the force cease, the momentum does not change. Mo- 
mentum does not prod tum, as it must do if it is a force. 
The body arrives on the earth and tends to move it with a force 
caused by its velocity; but velocity is rate of motion, therefore © 
the force must be momentum or motion, but that is only the force 
of impact caused by the previous acting force. But there are other 
forces causing simple attraction and repulsion, as gravity, cohesion, 
chemical affinity, magnetism, and electricity ; we know these to 
act without motion. - Hence I cannot conceive momentum as 
being the cause of motion, only in im 
put right on this subject, 


We are all anxious, I am sure, to 
and know what is the cause of motion. All we know at present is 
that bodies tend to move, and do move, unless balanced. We 
believe there must be a cause, and agree for convenience sake to 
call it force. 

Force is not the only term the nature of which is unknown. 
Take the terms mind, vitality, and if I may beallowed, electricity, 
and yet they are causes which produce 
certain effects, I must agree with your article, that the present 


ad, these have be cut With theshap. 1s van 
in use, such has been the case, and the cleaning has n 7 Yh theory again, or practi 
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definition of force, that is, the definition of either Newton, Ran- 
kine, Moseley, Whewell, or Good is simple and exact. enough 
for a student who approaches it in the right direction. If, how- 
ever, any one does know the real nature of force, can improve 
upon the present definition, let him do so; but it must be con- 
fessed that the definitions so far presented are not improvements. 
, II. mentioned in his first letter that the true explanation of the 
cause of motion had been explained by Professor Oliver Lodge, and 
that he would state it in. I will therefore drop my pen and 
await anxiously to be enlightened on such an important subject. 
Handsworth, September 25th. HEN Eppy. 


Sm, —Having been away from home I had not until now noticed 
“ A Student’s” letter in your issue of 7th inst., in which I am 
challenged to explain certain things. I have neither time nor 
inclination to enter into controversy with this ‘“‘Student,” my 
interest at nt absorbed in applications of 
mechanics. But I have formerly taken keen interest in the theo- 
retic fundamentals of mechanical science, and for a full explanation 
of my views as to “force,” I must refer ‘‘ Students” outside m. 
own classes to the letters in Nature, to which I before referred. 
They are to be found in the issues of January, 1876. These do 
not deal with the definition of mass. Of course, so long as one is 
concerned only about consistency and not about real physical 
meanings, one may put his cart before his horse if he likes, and 
derive ‘‘ mass” from “‘ force,” but what modern mechanician would 
so fly in the face of settled and systematic modern practice? Has not 
the C.G.8. system of fundamental units been pretty well accepted? 
In order rey se some of the reasons that have led the scientific 
world to adopt universally ‘‘mass” as one of the fundamental 
units, ‘‘ Student” may refer to such a book as Everett’s ‘‘ Units 
and Physical Constants.” 

The “ Student’s ” am array of authorities for and against 
his own opinion, owes its whole merit to its grotesqueness—not at 
all to its accuracy. H. 

The Mason Science College, Birmingham, 

September 24th, 


THE LATE MR, CROMWELL F. VARLEY. 

Srr,—Allow me to state that the history of the artificial line 
dates back as far as 1854. It was constru at that time of such 
materials as the knowledge of dielectrics and resistance then known 
rendered available. The smaller resistance coils were made of 
copper and the larger of iron wire, and the dielectric for the 
condensers of paper saturated in a mixture composed chiefly of 
Venice turpentine, with the addition of resin and a small quantity 
of beeswax. The condensers were built up of alternate layers of 
conductor and dielectric. The maker of the condensers was my 
late eldest brother, Cornelius John Varley, who made them under 
instructions from Cromwell Fleetwood Varley. The original sets 
of resistance coils were made by Cromwell F. Varley entirely, but 
copies of these werereproduced by Cornelius John Varley. 8. Alfred 
Varley about this time was away from London, and shortly after- 
wards left for the Crimea, where he had charge paving the war of 
the first military field telegraph. Owing to this absence from 
home he may have been unacquainted with what Cromwell I’. 
bee | had previously accomplished, and to have reinvented what 
had a eal hese done. With regard to the construction of con- 
densers, it may be interesting to state that Cromwell F. Varley 
employed ows saturated with Venice turpentine in consequence 
of the costliness of gutta-percha tissue. 

The condensers used by 8. Alfred Varley, and described by him 
at the Society of Arts, were made of paper, coated with shellac 
varnish, and subsequently sufficiently heated to evaporate the 

hol; whilst the artificial lines o Dae od proportions with 
which Cromwell F. Varley was justly identified were a great im- 
provement, both upon his former invention and the subsequent re- 
application of 8. Alfred Varley’s, insomuch thas the condensers 
possessed greater dielectric resistance, and were capable of storin 
up charges from 1000 to 2000 volts tension. This he accomplish: 
by employing for the first time paraffine wax to saturate the paper, 
and convert the same into a permanent dielectric, whilst more 
carefully constructed and adjusted resistance coils were used. He 
also added to the arrangement a contrivance for putting in and 
taking out the condensers at will; making the artificial line to 
illustrate the twofold effects of resistance pure and simple of the 
conductor, or by the insertion of condensers to give the requisite 
inductive capacity to illustrate the retardation of the current, as 
en in long submarine cables. 

ll credit is doubtless due to S, Alfred Varley for having 
aroused the attention of the public to the fact that science more 
than foreshadowed a promise of the commercial success of Atlantic 
telegraphy. StilJ, I cannot allow that Cromwell F. Varley’s 
memory should be assailed by the hint of a suspicion that in 
taking credit to himself for the production of the artificial line he 
even for one moment considered that he was depriving his brother, 
§. Alfred Varley, of any credit which might be due to him. It 
may, however, be asked why the artificial line, though com- 

tively in embryo, was thus early invented—1854—it was not 
leone prominently before the scientific world. In answer, it is 
only necessary to say, under the engagement with the Electric and 
International Telegraph Compens, he was debarred from makin 
his researches and discoveries public without first having obtain 
the sanction of the Board—a disability which in recent years he 


frequently complained of. 'BEDERICK W. VARLEY. 
Works, 
Mildmay-avenue, Islington, N., 
September 24th, 


THE NEW PATENT ACT, 

Srr,—I have read with great attention the Patent Act as pub- 
lished in — columns, and I am greatly in doubt about some 
points. Perhaps your readers can help me. If I take outa pro- 
visional protestion now I shall have nothing more to pay in the 
way of fees until after the Ist of Janvary. What fees must I pay 
then? According to one interpretation I come under the new 
scale, according to another interpretation under the old. 

I find in the Times a letter by Mr. J. J. Aston, a well-known 
authority on asa law—a letter which expresses my views better 
than I can. ys Mr. Aston :— 

** At the present moment there are two interesting and by no 
means easy questions to answer—(1) Whether applications for 
patents made before the 1st of January next, and on which pro- 
visional protection can now be obtained at a cost of £5, will come 
within the reduced scale of fees payable on and after that date, so 
that, if they do, a complete patent will be obtainable at a total 
cost of £8, instead of £25 as now. And (2) it is difficult, if not 
impossible, to say for certain whether patents granted after the 
new Act comes into operation upon ——> a at that 
time will be subject to the conditions of the new Patent Act or to 
the old conditions. One section of the new Act would seem to 
say, pr we to two exceptions, that they will, and another that 
they will not, 

“ Section 45, sub-sections 2 and 3, say, except as to binding the 
Crown and compulsory licences, that the shall extend to all 
patents granted before the commencement of the Act or on appli- 
cations then pending in substitution for such enactments as would 
have applied thereto if this Act had not been passed. 

** Section 113 repeals all such enactments, with a provision that 
the repeal shall not affect any. patent granted on applications 
pending before or at the commencement of this Act.” 

I be very much obliged by an expression of opinion on this 


JULIUS. 
London, September 26th. 


COMPETITION, 

Srr,—About twelve months ago we were induced, through seeing 
an advertisement in your valuable publication, to join a competi- 
tion, and to apply to the urban sanitary authority of the borough 


of Bedford for the requisite particulars to enable us to prepare a 
design and estimate for a new bridge and approaches tothe same 
for crossing the river Ouse in that town, when we were furnished 
by the representative of the said authority with certain data, such 
as the width of roadwa: pe port the width of waterway to be 
provided, as well as height of road above, and — the loads 
the bridge must be designed to carry in safety, &c. The moving 
load the bridge was required to carry in addition to anything else 
that might be ing over it at the same time being a road roller 
or traction engine of 20 tons weight—that being the weight of such 
engines now in use—and.there was to be a clear waterway of 200ft. 
Having these particulars, with what could be obtained in addition 
a careful examination of the site, we prepared a design, accom- 
panied with estimates and tenders accordingly, and sent them to 
the urban authority at the time rogue. Shortly afterwards we 
received a letter informing us the designs and estimates of another 
competitor, named Webster, had been accepted. Our papers were 
returned with thanks, and we considered the matter ended so far 
as it concerned us. ; 

In the early part of August last we were rather to see the 
same urban authority again advertising for tenders for a bridge and 
a hes at_the same place, ‘‘ the drawings to be seen at the 
office of Mr. Webster,” who, it thereby appears, had been recently 
ee engineer of the work. It then occurred to us that pro- 
bably Mr. Webster could not or had not, complied with all the con- 
ditions of the <a and had entered into arrangements to 
superintend ins of carrying out his accepted tender. 

e have taken the opportunity thus offered to us of seeing the 
drawings of Mr. Webster, when we noticed the bridge is to be of a 
very much cheaper and weaker construction than was asked for at 
the competition ; inasmuch as it is to have roy 2s 854ft. clear water- 
way, instead of 500ft. 3 and the strength is to be very far short of 
what was then required. 

The ee of the iron floor, for example, is to be only about a 
twelfth of that contemplated ; as it is to be composed of No, 3 size 
of Westwood and Baillie’s flooring plates, of trough-shaped corru- 
— 5in. deep, jin. thick, supported on bearings 6ft. apart centre 

centre, or about 5ft. between. These floor plates have a strength 
according to the patentee’s advertisements, when five-sixteenths of 
an inch thick, supported on bearings 84ft. apart, of only a very 
little over 4 cwt. per square foot; that weight causes them to 
deflect as much as should be allowed. The same size plates are to 
be used, but they are to be 20 per cent. less in thickness, while the 
load on them is to be very much greater. 

The greatest load and strain occurs on these plates, when a trac- 
tion engine or steam road roller is passing over the bridge, when 
they have to support the wheels upon which the twenty tons is 
carried, and that puts seven tons on a single wheel; consequently 
the floor plates have to bear 140 owt. at any of the points 
of contact with the wheels, on what is apparently little 
more than a square foot, which has been tested to carry 
only 4 cwt.; in other words, it would appear there is a defi- 
ciency of strength to the extent of 136 cwt. per square foot. This 
deficiency, however, has some favourable circumstances which, if 
taken into consideration, somewhat reduce it. (1) The depth of 
the trough of the corrugations is 5in. in either case, whilst the 
distance apart of the suppor ‘s is 84ft. in one case, or a proportion 
of 1 of depth to about 20 of length, whilst in the case of the 
bridge it is 5ft. between supports, or in the proportion of 1 of 
depth to 12 of length; therefore the ee strength is 


found by the well-known formula for girders Mee to stand in the 


proportion of 5 to 3, which in effect reduces the 136 cwt. to 
three-fifths of that wa or 81 cwt. (2) Making liberal allow- 
ances for distribution of load, distance a of corrugations, and 


the distributing effect of the concrete laid on the floor, by taking | be 


the remaining 81 cwt, to be supported on any point of, say, 
uare feet, it gives the "spout of 48 cwt. per square foot. 

ithout going er into the unfair nature of this competition, 
or dealing further with the question of strength of other parts of 
the work, we suggest that we think the competitors under these 
circumstances have a claim upon the authors of the advertisement 
for expenses in preparing plans, &c. 

Those designers who carefully studied all the stipulations laid 
down by the urban authority are thus thrown out of court, their 
labour has all been wasted, and they gain nothing; not because 
they are less able or have less talent, but because of their honesty, 
and because those who have given them the trouble and expense 
they have been put to, have not excluded from the competition 
— that did not comply with the conditions laid down. 

estminster, October 2nd. ALPHA AND OMEGA, 


THE BRENT VIADUCT. 


Sir,—In reply to “Inquirer” the strains on the cross girders of 
the Brent Viaduct must be complex, for when the bridge is fully 
loaded each cross girder can only act as a beam loosely supported 
at the ends, the main girders being incapable of carrying any 
considerable weight on cantilevers from their comparative insta- 
bility. The deflection curve would therefore be a simple one, concave 


from end to end, the main girders tilting inwards thus / \ 


But the case is very different with the individual cross girders 
when the bridge is only jially loaded. If we suppose the usual 
process of ually loading the bridge by a moving train, the first 
cross girder when fully loaded being rigidly fixed at either end 
must act as a fixed girder, for in such case all the other unloaded 
cross girders give the main _ ample stability to resist the 
canting tendency produced by the one. This state of things, 
however, is only momentary, for as soon as the second cross girder 
is also loaded, the stability of the main girders is proportionately 
lessened, and the tendency to cant doubled, and this change 
continually goes on as more cross girders get their load, until the 
main girders have their stability taken away, when, 
being incapable of supporting a cantilever, the case is as first 
supposed, and all the cross girders are practically only loosely 
supported beams. The curve of deflection of any of the cross 
girders would at first be convex at the ends, thus —~~___—~_; 
the convexity gradually diminishing until it entirely disappeared 
and a simple convex “—_— curve remains. 

So much so far as the cross girders themselves are concerned, 
but this is not all that is involved in the question, for if the main 
girders are to carry cantilevers—and they evidently are—the 
perpendiculars must be made stiff enough to support them ; which 
means so much metal in addition to that necessary in the case of 
loosely attached cross girders. Perpendiculars with rigidly fixed 
cross girders at their lower ends have strains similar to those in the 
shank of an anchor. posings then, that rigidly fixed cross girders 
necessitate additional metal in the perpendiculars of the main 
[Siew it is difficult to see the advantage of such a system. 

othing is saved in the cross girders themselves — and, as 
we have seen, the reverse of a saving occurs in the main girders. 
If the object is to provide against their being blown over it would 
seem that such provision could be more economically made at the 
ends in the usual way. In closing it may be well tor b 


apparently and actually in proportion to the number of millions 
of dollars the Government is spending each year to improve it. 
This cannot be otherwise, as the Government system of improve- 
ment is to dam and narrow it along its length and at its mouth so 
that its waters are impeded in their escape to the sea, and in con- 
sequence, instead of cutting out the sand and sediment of its 
bottom, it is actually filling in above all its artificial contract- 
ments; and because of its several mouths being dammed across 
and contracted, one-third of its waters now escape to the Gulf 
through the Atchafalaya River, which was a fordable bayou a few 
years since, instead of all passing as formerly down by New Orleans. 
The scheme of Mr. Erkson, which you mention, of using movable 
dams and jetties first at one place and then at another, seems and 
is most absurd, when similar but permanent dams and jetties to 
throw a current so as to scour the bottom, has always failed in 
producing an improvement. This is simply because all obstructions 
0 free flow of current cause many times greater fill along the 
river above such contractments than such contractments can scour 
out between them, therefore the more t on such system of 
engineering the worse the river gets, both for floods and navigation. 
I am somewhat surprised to hear you say the United States 
Government engineers endorse the movable jetty scheme of Mr. 
Erkson’s, as it is virtually their old method that 
river, varied by an attempt at me: but as the corps lately 
been under the orders of a wildly political congress, you may be 
correct. 
In conclusion, I wish to say I have been a ‘“‘ kicker” for many 
ears against some of the usual modes of engineering on rivers and 
‘bours, and in 1879 I wrote an exhaustive and purely scientific 
paper on the subject, in competition for a prize offered by the King 
of Belgium, which prize was to have been awarded within three 
months, but the committee for deciding have evidently struck a 
7a for three years have passed and no award has yet been made, 
As I know, from long years of study and practice, that my paper is 
undoubtedly the most radical one offered, I am justified in believ- 
ing my paper is the snag that causes the delay, as usually the 
award of a prize in such a case is all cut and dried beforehand, 
When the committee decides I trust you will be furnished a copy 
of my paper, and publish it, as it cannot fail to be greatly interest- 
ing to your readers, H. F, Knapp, 0.5. 
35, Paul-street, New York, 
Septem 


ber 38th 


LONG SPAN RAILWAY BRIDGES, : 

S1r,—In your impression of last week—September 28th—under 
the head of ‘‘ Railway Matters,” sages a list which has recent] 
been compiled by a Mr. Pfarsk, of the length of the principal rail- 
way viaducts in the world. I notice in this that he makes no 
mention whatever of the longest railway viaduct at present exist- 
ing in this country, namely, that over the river Severn near 
Lydney. The length of this viaduct, of which Mr. G. W. Keeling, 
M. Inst, C.E., and I were joint engineers, and which was opened 
for traffic on October 17th, 1879, is 1387 yards. Of this a small 
portion consists of masonry arches over the land, but the main 

rtion over the river, constructed with bowstring girders and cast 
iron cylindrical piers, comprises the following spans, each measured 
from centre to centre of the piers :—One span of 150ft.; two of 
$27ft. each ; one of 178ft.; four of 171ft.; thirteen of 134ft. 6in.; and 
a swing bridge of two openings 203ft. long, including the central 


pier. G. WELLS Owen, M. Inst. O.E. 
tminster-chambers, Victoria-street, 
London, 8. W., Oct. 3rd. 


HOLLOW CARBON LAMPS, ts 
Srr,—I hope you will allow me to correct what appears to me 
an inaccuracy in your last week’s report on the Electrical 
Exhibition in Vienna, viz., ‘‘ Mr. Bernstein’s object is to make the 
carbon hollow, while not increasing its cross section; an idea that 
has probably occurred to many, but no one has hitherto carried it 
out with practical success,” 

The invention of Mr. Cruto, an Italian, is much more perfect 
than that referred to above, and was fully exhibited at last year’s 
Exhibition in Munich, It has, however, been improved again 
since then, Mr. Cruto prepares his carbons by precipitating 
chemically pure carbon upon a fine platinum wire, bent into any 
conceivable form, and succeeds in this way in preparing carbons of 
any size and resistance. After this operation, the platinum wire is 
evaporated by passinga strong current through it, and thus avery fine 
and homogeneous carbon tube is formed, giving a maximum of 
radiating surface with a minimum of bodily volume. 

Elaborate experiments have proved that a considerably greater 
percentage of Cruto lamps can be lighted per horse-power than any 
other existing systems of incandescent lamps, and it is surprising 
My ane i this principle of making carbons is not more universally 

ollowed. 

I do not know whether Mr. Cruto’s invention is nted at 
the Vienna Exhibition, but if it is, it deserves a piss roar » as 
being a great improvement in incandescent lighting. Dux, 

London, September 27th, 


THE PHONOGRAPH. 

S1r,—While reading a treatise on the phonograph, it occurred to 
me that the following arrangement for transmitting the voice 
telegraph, which to my knowledge has not hitherto been suggested, 
may be made to act:—Fix the tinfoil containing the message on 
the barrel of a phonograph, and a pointer resting on it in such a 
manner that the rising and falling of the pointer in traversing the 
indentations in the tinfoil would make and break the circuit. At 
the other end of the cable or wire have a pointer so arranged that 
while the current passed it would be raised, and that when the 
current sto it would fall by its gravity, and make a dent in the 
tinfoil on the receiving phonograph, the signal for starting the 
turning of the phonographs being given beforehand. 

I shall feel much obliged if any one can inform me whether the 
above arrangement is feasible. W. F, Fremersporr. 

Cardiff, September 19th. 


THE TREVITHICK MEMORIAL. 

Srr,—In the notice you were kind enough to give of the 
“Memorial Life of Richard Trevithick” in your last week’s 
of THE ENGINEER, you state that you do not know to whom the 
credit of initiating the memorial is due. Mr. Hyde Clarke first 
brought it forward in the columns of The Mining Journal, and he 
has taken an active interest in it ever since. I trust you will publish 
this explanation in your next issue. JOHN Davis, Major, 

2, Victoria-street, 8. W. Hon, Sec, 

9th October, 1883, 


NAVAL ENGINEER APPOINTMENTS.—The following a tments 
have been made at the Admiralty :—Henry M. G. Pellew, chief 
engineer to the Pembroke, additional, for service in the Dolphin, 
vice Scott, deceased; William J. Mullinger, engineer, to the 
Excellent, additional, for service in the Comet, vice Jordan, retired. 


that in the case of a bridge with substantial overhead cross stays 
the above er would not hold good, for then the ma’ 

girders would revented from canting inwards, and would have 
= necessary stability for carrying th 


an cross as rigidly fixed 
22, , Lo ht, Manchester, 
Lime-grove ngsig! an 


GUTHRIE. 


THE REGULATION OF THE MISSISSIPPI, 

Sir,—I was pleased to read in your issue of September 7th your 
comments on that much-abused Mississippi River, regarding 
attem to improve it. As you correctly infer, that river as 

floods and inundations and difficulties of navigation is 
ting incomparably worse and worse eagh succeeding year, both 


ENGINEERING Kine’s Cottece, Lonpoy.—-A general 
meeting of this society was held on Tuesday, October 9th, when 
Mr. Le B, Atkinson delivered his opening address, He com- 
menced by a upon the Engineering Exhibition at the 
Agricultural Hall last nly, with special reference to the exhibits 
of King’s College and University College. He then gave a short 
and con description of the new Patents Bill, and the advan- 
tages which would accrue to inventors thereby ; also remarking on 
the clause giving to the Board of ‘Trade power to grant ron | 
licenses. After describing the scheme of the Jordan Valley ‘ 
he gave & short sketch on the objects and working of the society, 

d d to new b The proceedings closed with a vote of 
the president, The next meeting will be held on Tues- 


paper on “Explosives,” 


thanks to 
day next, when My. R. Anderson will read 
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ENTS THE SALE OF THE ENGINEER. | Vessel afloat, but taking rank nevertheless with the finest | proceedings are sufficiently ing. There are, however, 
ocean-going steamers, Yet a com ively small quantity | certain on which public, from lack of 
‘PARIS.—Madame Borveav, Rue de la Banque. of coal in the wrong place sufficed to sink her. 120 tons | knowledge concerning what we may term the inner life of 
ete ee 8 ee ‘of coal put ‘7ft. from the side of a ship with a displace-| railways, are mistaken; or concerning which they have 
LEIPSIC.—A. Twieruxver, 4 ment of over 8000 tons, sufficed to send her to the} got erroneous impressions, and it is worth while to 
NEW YORK.—Tus Wrimer and Rocsrs News Company, | bottom. No one would dream of being anxious con-| remove these. Physicians formerly treated symptoms 


TO OORRESPONDENTS. 


ng must 
of the writer, not necessarily for publication, but as a proo 


A. 8.—We make no charge for letters of inquiry inserted in this column. 
Mancaester.—For runs of under 100 miles, the fastest train in the world is 
the Flying Dutchman on the Great Western. 
A Workman.—Reid’s is the best book you can study to prepare you for 
passing the Board of Trade examination for a certificate us a sea-going 
mn 


engineer. 

Jonion Reaper.—Safety lamps fail for one reason, because a current of air 
will force flame through the gauze. You can test a lamp with ordinary 
coal gas, but unless you are cautious you may do yourself serious injury. 

G. L.—No article on raising water from a low to a high level has 
appeared in our columns. There will be no difficulty in pumping water 
from the brook to the pool 200 yards away. If you will state precisely 
what information you require we shall be happy to supply it. 

Viatus.—It is quite impossible to give you a valuable pos a as to what you 
ought to charge on the information yousupply. It seems strange that you are 
unable to say what time was spent in the survey. As far as we can judge, 
ought to pay you, which would, we estemate, amount 

a 
G. 8.—The sketeh you send us illustrates a very old invention, which you will 
Jind in a slightly different form in Dirk's “ P um Mobile.” The 
wheel will not revolve, because the weight on the bellows A in your sketch 
must fall in order to open the bellows, and it will not have arrived at the 
point right over the axle at the same time that the weight B is right under 
the axle, consequently the system will not balance. If the parts are properly 
proportioned, the wheel may be caused to revolve in a liquid without either 
ey or loss of force, the floating power of the bellows just balancing the 
due to the successive falling of the weights in opening the bellows. The 
device is worth notice because it re pss a very neat illustration of the law 
of the conservation of energy, and you will And a mathematical envestiga- 
tion of its properties repay you, ; 
JOHNSON’S LUBRICATOR. 
(To the Editor of The Engineer.) . 
Srr,—Can any of your readers tell us who are the makers of Johnson’s 

pitent lubricator? A. AND A. 

October 8th. : 
COFFEE'S STILLS. 
(To the Editor of The Bngineer.) 
81n,—I shall be glad to be put in communication with any one making 

Coffee's stills for producing from - Can any reser give me 

the address of Mr. Coffee's representative ? J. RB 

Barcelona, October 5th. 


SUBSORI 
Tar ENGrIneer can be had, by order, from any newsagent in town or country 
at the various rail tations; or it can, of preferred, be supplied direct 


Half-yearly (including double numbers)... £0 lds, 6d, 
Yearly (including two double numbers) .. .. .. £1 98% Od. 
credit occur, an extra charge of two shillings avid sixpence per annum will 


cerning the safety of a steamer of the old type, such 
asthe Persia, because 200 or 300 tons more coal was 
stowed on one side than the other. But the new type 
screw steamer is a very different kind of craft, more scien- 
tifically constructed we are assured, but requiring much 
more dainty handling. It is very easy to say that the 
Austral is an eminently safe and stable ship; we have 
said as much. But she is not a safe and stable ship 
always. She was a thoroughly unsafe ship at the time 
she was coaling in LS aa harbour. Whether she kept 
afloat or not depended on the vigilance of two or three 
men. This vigilance was not exerted, and she filled and 
went down, just as the Royal George did at Spithead, 
when Admiral Kempenfelt and 800 men were drowned. 
But the Royal George sunk because she had been purposely 
careened. She went on taking in stores while she was in 
this condition, till her lower deck ports, 


which were open, 
were subme 


, and then all was over. The Austral went 
to the bottom because she had a little morecoal in one bunker 
than another. Some ships are perfectly safe under all 
circumstances while in port. The captain may go ashore, 
and all the officers go to ay but nothing can happen in 
the way of oversetti The Austral, the Thames, the 
Daphne, and certain other ships, are not safe in this sense 
at all, At sea they are all right; in port and empty they 
must be watched, or they will go over. We have explained 
the nature of the advantages claimed for the deep shi 
with small initial stability. Some shipowners will think 
that they may be too dearly purchased. It is a nervous 
thing for an underwriter to know that a costly ship may go to 
the bottom if the captain and chief engineer both go to bed 
while the ship is lying quietly in harbour. It occurs to us 
that picked captains and engineers will be needed for this 
class of vessel. The arrival of a collier will be regarded as 
the approach of a possible enemy. A new terror is added 
to the life of a sailor. No doubt it may be quite possible 
to get captains, first officers, and chief engineers who will 
keep watch with the necessary care; but taking all things 
into consideration, we venture to say that ships less tender 
than the Austral will be found, in the long run, more 
satisfactory than vessels of her type ever can be. 

We have said that some curious things came out in evi- 
dence, The captain is resporsible for certain statements, 
the accuracy of which has not een disputed. The Aus 
is a new ship, she has three cylinder engines, as we gather 
from theevidence, According to Captain Murdoch they were 
ina dreadfulstate when the shipreachedSydney. Herearehis 
words: “The engines had all gone to — on the voy 
out as everyone knew, and there were heavy repairs tote 
done in Sydney, and so they were in no hurry to leave 
Sydney. The forward length of shafting a heavy 
flaw in it,. This was discovered before arriving at Simon’s 


Bay. The high-pressure and the two low-pressure pistons. 


were cracked. The fault in the two latter pistons was 
discovered at Sydney. The high-pressure valve gear was 


completely useless, They were trying a little patent with 

Foreign Subscriptions for Thin Paper will, notice, be | ear was in very bad order. When the ig or yee valve 

received at the rates given below :— # paying in advance | gear gave out before arriving at Simon’s Bay it broke the 

croashead.” This is a heavy indictment. Weare told by Mr. 

advice to the Publisher. Thick Paper Copies may be had, if preferred, at | Rothery and the chief a highly" 
competent man, a first-rate man, i e@ can W 

AColumiia, British Guiana, Canada, Cape’ of Good” British | believe it, but we cannot help asking how it is that new 

France, Germany, Gibraltar, I Malta, Ne etherlands, | engines went to rack and ruin as these did? We suppose 

ow New South Wales, | that all the mischief took place during the last voyage of 

West Coast of Africa, West Cyprus, £1 16s.’ = p.-, the ship, for, of course, her owners would not send her to 

India, £2 0s sea with a flaw in her crank shaft, to say nothing of the 

Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, | cracked pistons and the damaged valve gear. Even if they 


nd ish: 
pe afd to be addressed to the Publisher, Mr. George 
. letters to be addressed to the Bditor of Tux ENGINEER, 63, Strand. 
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THE AUSTRAL. 
In another 


will be found the judgment poensunets 
on Saturday by Mr. Rothery in lp of the Austral. 
The importance of the investigation can hardly be 
exaggerated ; and we have reported the evidence at such 
length that our readers can form their own opinions con- 
cerning the propriety of this judgment. To us it appears 
to be in all respects just and consistent with the facta, No 
one in particular is to blame, because all of a good many 
le were in fault. The condemnation of the Court is 
mild and equally distributed. No one is much, if at all, 
the worse in reputation; and the Austral herself comes out 
best of all. e last word, however, has not been said 
concerning an event which will leave its mark in the 
mercantile marine. Much of the usually hidden life of a 
great ship and her crew has been e public; and the 
revelation is curious and tive. In commenting on the 
overturning of the Daphne we pointed out that while high 
sided tenderships were, with care, perfectly safe,they required 
be cautious handling. The evidence given b Mr. 
others concerning the Austral confirms in the strongest 
possible way what we published on the 3lst August. The 
Austral is a very large vessel ; not by any means the largest 


had been lax enough to do this the Board of Trade inspector 


-| would have interfered. It is not easyto understand how so 


much mischief could have happenedinthetime. Messrs. Elder 
and Co., the builders of the engines, are always extremely 
reticent about their work. They never permit the outer 
world of engineers to know much about the proportions 
they i and criticism is, of course, easily baffled in this 
way. e do not for a moment venture to suggest that 
Messrs. Elder are not right, or that their policy is not pru- 
dent; but the statements made by Captain Murdoch come 
as a surprise, and we only utter the sentiments of a great 
many engineers when we say that we would like some 
information as to the cause of the breakdown all round of 
the Austral’s machinery. If such a thing had happened 
in a man-of-war, we would not have nm surprised, 
because it is well known that men-of-war are engined at 
enormous cost on very iar principles, and the engines 
never have fair play; but the Geoaicing of anything but 
acrank or propeller shaft is so rare in the merchant service 
that this failure of the Austral’s engines cannot be passed 
over in silence, When pistons are broken it is usually 
the result of priming. Was this the case with the Austral? 
This is only one of ae Se that may be and will 
be asked, Whether they will obtain answers or not 
remains to be seen. It is well known that a certain 
amount of reticence is observed concerning the perform- 
ance of the machinery of most of our t océan 
steamers, but we are willing to believe that the cracking 
of three pistons, the flawing of a crank shaft, and the ruin 
of the valve , do not often all occur on the same 
voyage, We Sars the Austral has got piston valves. 
There have always been grave doubts among engineers as 


to their excellence. The experience had with them on | gerate 


board the Austral is not re- It. is a fortunate 
circumstance that after the failure of her machi the 
Austral did not meet with exceptionally heavy w , 


RAILWAY UNPUNCTUALITY. 
Tue columns of the daily press have recently been filled 
with letters complaining of the unpunctuality of railway 
trains, The South-Eastern Com 


y appears to have 
done more than an oF 


other to excite metropolitan wrath ; 
the statements concerning its | prevents traffic 


and it must be 


instead of the causea of the symptoms, and the travelling 
— pursues much the same 

use trains are late, and do not kee t rai oe 
unpunctuality is only a symptom of deep-seated evil, an 
it is to the removal of this attention should be directed. 
Unfortunately the subject with which we have to deal is 
so complex and extensive that much more s than we 
can spare might with advantage be devoted to it, We 
can, indeed, do little more than glance at some of the more 
prominent features of the system, or want of system, that 
makes trains late. 

We have often heard it urged that it would be just as 
easy to run trains with punctuality as without it, if the 
time tables were properly drawn up. This, however, is not 
the case. The time tables have little or nothing to do 
with the matter. The primary cause of want of punctuality 
in such trains as those run by the South-Eastern, is the 
overcrowded state of the road. The secondary cause lies 
in the relative incompetence of the traflie manager or 
his staff. Just as a coachman will manage ne 
ceed at a fair pace through crowded streets while a 
driver can scarcely make any progress, so will one railwa 
man deal successfully with an amount of traffic which wi 
drive another half crazy. But the whole of the respon- 
sibility must not be thrown on the traffic manager. A 
great deal rests with the engineer and with the locomotive 
superintendent, and we fear we must add that the former 
is usually as great a sinner as either of the others, A 
theoretically. perfect railroad would consist of two lines, one 
up and the other down, extending from terminus to 
terminus, without break or interruption of continuity. On 
such a road the maximum amount of traffic could be con- 
ducted, the trains following one another up and down in 
regular succession. It will be seen, however, that even 
this, the simplest form of railway, cannot be worked with- 
out introducing certain complications at the termini. One 
train which we shall call A arrives, let us say, from the 
country. Another train B is timed to start about the same 
time for the country, and it departs accordingly. As soon as 
it has left, A has to be moved from the arrival to the 
starting ag a and this may be done either by the 
engine which has just brouht it in or by the engine 
which is —_ going to take it out. While the train 
is being shunted both roads are blocked as regards 
regular traffic, nothing can come in from the country 
and nothing can out. Not only has the train 
to be shunted, but the engine has to be disposed of; its 
movements constitute to all intents and purposes a separate 
shunting, and by this means the time during which the line 
is blocked is practically doubled. When a considerable 
interval elapses between the arrival and depar 


plan. | complain 
time ; bu 


ture of trains 
there is plenty of time for shunting; but when the trains 
follow close on each other’s heels there is not, and the 
result is that accommodation enough in the shape of 
“ docks,” as they are called, must be provided ; so that if a 
train on its arrival outside the terminus finds one dock 
occupied, or access to it interrupted, it can be sent into 
another. This entails the fantail arrangement, with which 
most railway travellers are familiar. If they take the 
trouble to think the matter out with a little care, they will 
find that no matter how many blades there are to the fan, 
it can have but one handle—namely, the up and down 
main lines—and unless the trains can get off these on to 
the blades, traffic must be seriously interrupted, even to long 
distances down the country, for reasons which will no 
doubt be sufficiently obvious. Trains on crowded roads near 
the metropolis follow one another like the joints of a cater- 
illar, the block system establishing an invisible link 
tween them; and no one joint can overtake another, any 
more than one segment of a caterpillar can go faster than 
another segment. If our readers have followed us thus 
far, they will see that very great importance attaches 
to the way in which the fan blades grow out of the 
handle, or in other words, to the way in which the main 
line is connected to the docks, Nothing, for ings 24 
can be worse than to make one group of points in close 
proximity to each other serve for several docks; because 
as only one aang can be used at a time, the entrance to or 
exit from other docks may be repeatedly interrupted. It is 
not too much to say that more depends on the attention 
paid to such a matter as this than on anything else in the 
conduct of heavy terminal traffic. Again, we have what 
are known as cross-over roads, These in their simplest 
form are used to enable an engine or a train to 
from one side of a wide station to the other without 
interminable shunting; but they may easily do more 
harm than good. here possible, dock roads should 
always each grow out of the main road, and not out of each 
other. In the latter case, one train going out or going 
in may block three es strongly advise 
oung engineers who may r i icle to take paper. 
sane , and drawing-board, and lay out a few termini 
on different systems, In this way they will, after a certain 
number of trials and failures, hit on the best arrangement. 
Let them then compare this, when possible, with the actual 
arrangements in such a station as, let us say, Lime- 
er aa or London Bridge, and they will 
thus be able to say for themselves whether the most 
has or has not been made by the engineer of the space 
available. Lest it should be thought that we exag- 
the importance of proper terminal arran 
we call our readers’ attention to the fact t 
trains are constantly delayed outside of termini. 
Their own experience will demonstrate this. Delays of 
this kind are due to the circumstance either that there is 
no dock empty for the train to run into, or, as is more 
often the case, although a dock or docks may be empty, 
the lines leading to it are all fouled 7. other trains going 
in or going out. On some roads nothing but the utmost 
care on the part of pointsmen and station 
to dead-todk, A light engine, for 


ment, 


bs 5 
4 
*," In order to avoid trouble and confusion, we find it necessary to { 
public, and intended for insertion in this column, must, in all i 
writer to himself, and bearing a 1d. postage stamp, in order that 3 : 
answers received by us may. be forwarded. to their destination. 4 
No notice will be taken of communications which do not comply te 
with these instructions. 4 
*,* We cannot undertake to return drawings or manuscripts; we ‘.- 
*.* All letters intended insertion in THE or con- 
commun 
te 
‘ 
4 
4 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 de. 6d. Manilla, | | * 
Mauritius, Sandwich tales, 23 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings ; Mil 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 4 
wertisements country m accompanied by a post-office = 
practical regularity, but regularity cannot be guaranteed in any such case. t 
‘All except weekly advertisements are taken subject to this condition, 4 
Advertisements cannot be Inserted unless Delivered before Six 3 
. all 


286 


example, getting on to a bit of road between two trains, 
may tie an almost inextricable knot, leading to an enormous 
amount of shunting to get the unlucky intruder out of the 


ow, it requires not much experience in’ the manage- 
ment of slteay traffic to ive that in not a few of our 
termini the roads have been laid out just as they ought 
not to be. We can hardly say that this was due directly to 
want of—shall we say proper thought?—on the part of the 
engineer. The growthof the systemsaccountfor it. Stations 
are enlarged, and new docks, and sidings, and cross-over 
roads have to be put down; and these have to be put in, 
not where they ought to be, but where they can. The 
result is disastrous. The effect of crossings, again, is ex- 
tremely detrimental. A very few crossings, indeed, may 
reduce the accommodation presented by a road to a sur- 
prising extent. Many examples of these are to be found 
near London. For example, at Herne Hill the London, 
Chatham, and Dover Railway splits into two, one leg of 
the Y running to Victoria and the other to Ludgate Hill. 
But the up line to the latter place, of course, crosses the 
down line from Victoria; consequently, if a train to Lud- 
te Hill arrives at the junction when a down train from 
Victoria is nearly due, the up train has to await the arrival 
of the down train. We have in this case an excellent 
example of how unpunctuality all over a line may be 
brought about by bad terminal accommodation. Let us 
sup that a South-Western train arrives at Herne Hill 
for restr This train, being a species of interloper, has 
to give precedence to the main line trains, The down 
inain line train, let us suppose to Ramsgate, is due 
just before the Ludgate Hill train comes in; but 
the Ramsgate train has been shut in at Victoria by other 
trains shunting on the only road out, Consequently it 
arrives at Herne Hill, we shall say, three minutes late. 
The South-Western crosses as soon as the main line train 
has cleared the road ; but on arriving at Loughborough 
Junction it finds that it is now behind a Crystal Palace up 
train, instead of before it. The Palace train stops at all 
stations, the South-Western is express; but it now perforce 
moves at the same pace as the Palace train; and when it 
does arrive at Ludgate it finds no platform ready to receive 
it, or if one is ready, it has to wait for a crossing to be 
cleared. In this way half an hour may be lost entirely 
because there is a cross-over road at Herne Hill, and main 
line trains cannot always get out of Victoria when they 
ought. The line we have mentioned, however, is well laid 
out com to some others. ‘I'he South-Eastern, includ- 
ing all that portion between Charing-cross and Spa-road, 
Bermondsey, is as bad as it is possible for a road to be. 
Recapitulating what we have said, we ck that for 
all that species of unpunctuality of which city men 
justly co — want of terminal accommodation is 
mainly to blame. It is often urged that more cannot be 
done for want of room. With this we do not agree; a 
general ae of points and crossings and the super- 
seding of some and the putting in of others, might often 
effect great changes for the better. We could cite cases in 
which the use of a starting platform as one of arrival nearly 
doubled station accommodation. In another case, when a 
train arrived late, it had to be sent out again at once. It 
was the practice to draw the train out of the station and 
back it in on another road at the opposite side of an 
island platform. At least five minutes were lost in this 
way ; then it occurred to the station-master that when the 
train went out it might just as well go on instead of coming 
back. So the engine wasrun round the island platform while 
the passengers were taking their seats, and great expedition 
was the result. But sometimes the road was blocked, so 
that the engine could ‘not get round the train, and delay 
was incurred. To overcome this a second engine was kept 
on a siding where it was not in the way, and it was 
coupled on to the train and ready to away with it 
almost before the passengers were out. Here we have an 
example of what may be dcne by skilful management to 
obviate the defects of a road. One shunt was dispensed 
with by despatching the train from the platform at 
which it had just arrived. Unfortunately far too little 
attention has been paid to the laying out of stations. For 
moderate or main line traffic almost anything will do, but 
the case is very different when we come to deal with the 
enormous tide of traffic which ebbs and flows through 
London termini and terminal stations. Not less than 1800 
trains and light engines, for example, pass through Far- 
ringdon-street Metropolitan station in the twenty-three 
hours of a railway day. These trains belong to six com- 
panies, namely, the Metropolitan, the Metropolitan Dis- 
trict, the Metropolitan Extension, the Midland, the Great 
Northern, and the South-Eastern, and they have four 
lines of rails to run over. This gives 450 trains in 
twenty-three hours for each line, or, in round numbers, a 
‘train every three minutes. This traffic could not possibly 
have been conducted but for the precautions adopted to 
avoid the use of a cross-over road, the trains going to 
King’s Cross and St. Pancras dipping under the Metro- 
politan line, itself already in a lated Finally we may 
point out that no amount of complaining on the part of the 
public will do any good, when fantails are already pro- 
perly laid out, cross-over roads judiciously put in, and the 
management able and willing to make the most of the 
accommodation available. Unfortunately, however, there 
are very few lines in which there is not room for improve- 
ment in both respects, if there is not room for anything 
else. Mr. Nupkin’s servant, on being asked by Sam 
Weller if he did not answer the drawing-room bell, replied, 
“Not unless they perseweres.” The mai of metro- 
politan railways are prone to follow this example, and 
refuse to do anything for the public unless they persevere. 
The public is sometimes not only very unjust but injudicious 
in its complaints. In the present instance, however, it 
appears to be neither one nor the other. The South-Eastern 
Railway terminal accommodation is very nearly as bad as 


possible. So is the management of the passenger traffic. 


IS WOOD PAVEMENT UNHEALTHY? 
Tue re-laying of wood in London has been 
whose of ploy, 


going on for some time, 


THE ENGINEER. 


sure takes them through Fleet-street or Queen Victoria- 
street will find ample opportunities for learning how it is 
done. The use of wood pavement in the metropolis is 
extending, Thus, Victoria-street, Westminster, which was 
for many years macadamised, and always in a dreadful 
condition, was paved with wood last year. Asphalte holds 
its place, but its use is not extendi 
which stone pavements have been recently discarded, wood 
has been laid down instead, and it is worth considering 
whether those in authority have acted wisely in giving 
the preference to wood. In saying this we have no inten- 
tion 2f raising any question regarding cost or durability. 
The doubt which we suggest concerns the hygienic condi- 
tions under which the inhabitants of great cities live. It 
may be new to many of our readers to learn that eminent 
authorities have strongly disapproved of wood pavement; 
and the municipal authorities of New York have gone so 
far as to abandon the use of wood altogether as a material 
for street roadways. Some time since an inquiry was 
addressed to the Journal of Commerce, a very high-class 
New York r, which inquiry ran as follows :—“ Will 
you kindly inform us if the use of wood as a street pave- 
ment has been discontinued in New York from fear of its 
liability to harbour infectious diseases?” Our con- 
temporary replied, “The reason assigned was one 
objection to the use of wood pavements, but the chief 
reason for their discontinuance was on account of their 
total failure to answer the purpose of their construction. 
They very soon became rotten, unhealthy, and dangerous 
to life andlimb.” New York is almost entirely paved with 
stone, and the streets are therefore extremely noisy. 

Americans study comfort a great deal, it seems to be 
proved that wood pavement has failed in New York. 

Experience in this country is on the whole favourable to 
its use, and it is quite possible that the peculiar conditions 
which obtain in New York, and do not obtain here, have 
much to do with the rejection of wood as a paving 
material in that city. New York is founded on rock, 
covered with a few feet of soil. Thus cellars have to be 
blasted out. This rock is apparently impervious to mois- 
ture, and all the rain that falls is py 207 in the soil. The 
conditions are those of the earth in a badly drained flower- 

t. The sewer system of New York is also defective. 

evers of the malarial type are common enough there, 
though little known here. The conditions of temperature, 
too, are favourable to the development of infectious and 
pas 4 diseases, The temperature in summer constantly 
exceeds 80 deg., and sometimes passes even 100 deg. For 
these reasons wood pavements may be unhealthy there and 
not in London. As regards wear and tear and durability, 
we have nothing like so much reason to complain as our 
transatlantic friends. Wood pavement here answers on 
the whole very fairly, and in one respect it is infinitely 
superior to asphalte. It always gives foothold for horses, 
very nearly if not quite as pak o as stone. A shower of 
rain on a summer day will render the streets laid with 
asphalte in the City absolutely impassable in five minutes, 
Horses fall down as though they tried to stand on ice, 
When quite wet and clean, asphalte is not slippery ; but 
when just moistened, and ever so little dirty, no horse can 
stand on it. The interruption of traffic from this cause is 
a matter of almost daily occurrence in spring and summer, 
and those who go to the City day by day could narrate 
many cases illustrating the effects produced by a little 
rain in Cheapside, the Poultry, Bishopsgate-street, &c. But 
however good wood pavement may be in other respects if it 
can really “harbour infectious disease,” then we should 
think twice before using it. General Gilmore, an 
American engineer officer, and an excellent authority on 
most of the subjects on which he has written, has handled 
this question at some length. In his treatise on roads, 
published in New York in 1876, he describes wood pave- 
ments of various types much the same as we use now, and 
quotes several authorities concerning their unhealthiness. 
He points out that the joints of a pavement, whether of 
wood or stone, constitute, after enlargement by wear, fully 
one-third of its area, and under average care the surface of 
filth exposed to evaporation covers fully three-fourths of 
the entire street. “This foul organic matter, com 
largely of the uripe and excrement of different animals, 
is retained in the joints, ruts, and gutters, where it under- 
goes putrefactive fermentation in warm, damp weather, 
and becomes a fruitful source of noxious effluvium. In 
dry weather this street soil, of which horse dung is a lar, 
ingredient, floats in the atmosphere and penetrates the 
dwellings in the form of unwholesome dust, irritating the 
eyes and poisonous to the organs of respiration,” and so on. 

he late Mr. P. Le Neve Foster reported tothe Society of Arts 
in 1873 against wood :—“ Impregnation of the wood with 
mineral matters to preserve it from decay may diminish 
these evils, but nothing as yet tried prevents the fibres 
being ny and the absorption of dung and putrescent 
matter by the wood being continued. Wood is wet or 
damp, more or less, except during continued dry weather. 
Its structure is admirably adapted to receive and hold, and 
then give off by evaporation very foul matters, which 
taint the atmosphere, and so far injure health.” Professor 
Fonnsagréves, of France, says :—‘ The hygienist cannot, 
moreover, look friendly upon a street covering consisting 
of a porous substance capable of absorbing organic 
matter, and by its own decomposition giving rise to 
noxious miasma, which, proceeding from so large a sur- 
face, cannot be regarded as insignificant. I am convinced 
that a city with a damp climate paved entirely with wood 
would become a city of marsh fevers.” We do not think 
we need proceed further with this indictment. We have 
quoted enough to show that very strong opinions are held 
on the subject. 

Now, we certainly cannot go so far as General Gilmore ; 
and the establishment of what is known as “the street 
orderly binn system,” by which dung is removed at once 
from the streets, has considerably modified the condi- 
tions of relative cleanliness and dirt. It must not be for- 
gotten that the question is complicated by the fact that 
there is no Pace sa vement or roadway in exist- 
ance save asphalte,and to that there are, as we have pointed 


out, grievous objections, The points for discussion are, is 


In all cases in. 
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wood pavement worse than stone or macadam from a sani- 
point of view? Our own opinion is that it is not; but 
on the other hand, there are wood pavements and wood 
pavements. Thus, on one system, creosoted wood blocks 
are laid direct on 2 bed of cement concrete, and rendered 
watertight by a filling of asphalte and gravel put between 
the blocks. According to another system the blocks are 
laid on a flooring of Loards interposed between them and 
the cement; and in a third plan the blocks are of yellow pine 
not creosoted ; these are laid on concrete, a carpet of 
tarred felt being interposed between the two, and strips of 
felt are placed on edge between the blocks, The whole 
road is then covered with hot asphalte run into every 
crevice, and fine gravel being spread over all, the road 
is complete. The gravel is crushed into the wood 
and makes a hard surface, promoting the longevity 
of the road. It is not easy to see how such a 
as this can absorb much. putrescible matter, and we 
may ask whether there is really any tangible basis of 
fact to go on, proving that wood pavements are more 
pense than any of the others available by the engi- 
neer. ese are very few; his choice must be made 
within a very narrow range, but the range is at least wide 
enough to it us to reject wood if it could be shown, 
for example, that it propagated fevers. Theorising on 


this matter is of little avail. We sup that in New 
York it was really found that w vements were 
rejudicial to health. We do not think that this has been 


‘ound to be the case in this country. It is, however, 
worth while to ask the question, has it? and the appear- 
ance of the query in our may perhaps elicit some 
useful information on a subject concerning which, in truth, 
very little seems to be a 


THE REALISED PRICE OF IRON. 


TuE return of the accountants appointed under the sliding 
scale in the Cleveland iron trade of the North of England shows 
that there has been a fall in the realised price of pig iron, and to 
an extent that brings that price down below £2 per ton. It is 
shown by this that the price has now nearly reached that in the 
market, and that the rate that now prevails is about as low as 
allows of a profit. Of course the producer of the iron may 
obtain a higher price, because the price ascertained and reported 
on by the accountants is that of Cleveland No. 3 quality; and 
there is a considerable production of better: qualities, and a 
production also of hematite and other iron that brings a higher 
price. For a considerable period the make of pig iron in 
the Gleveland and Durham district has been increasing in the 
total, though the increase has been mainly in the production of 
hematite iron. But now that prices are so low for all classes of 
iron, it may be looked upon as probable that that enlargement of 
the manufacture will be checked, unless the decrease in the stocks 
that has been so marked during the last month has a beneficial 
effect upon prices. The realised price is not likely to move 
upwards during the present year, because there have been 
contracts entered into that. will not allow of much move- 
ment, low though the present price may be. But at the end of 
the year the sliding scale that is set in motion by the realised price 
comes to a termination, and it is possible that the reduction in 
the stocks of Cleveland irén, and the effect that the low prices 
must have on the production, must materially affect the situation, 
and may cause the range of prices in the next year to be very 
different from what they have been this. The damping down 
of the furnaces at Middleton, near Darlington, is one the effects 
of the period of low prices that is likely to be followed by others, 
and if that example is largely followed the decrease in the stocks 
of pig iron in the hands of the makers that has been known 
during the summer may continue throughout the winter. Inland, 
in other centres, the production of crude iron is being reduced, 
and the effect of that reduction must speedily tell upon the 
stocks in Cleveland and Scotland—the two chief reservoirs of 
iron—and ultimately on the price of iron in those districts. 


A VACUUM BRAKE COLLISION. 


A serous collision has occurred on the Long Island Railroad, 
the circumstances connected with which are somewhat remark- 
able. The American papers write :—‘ A fresh disaster, accom- 
panied by loss of life, has been added to the tragic record with 
which the Long Island Railroad closes the summer season. 
Either through the carelessness of an engineer or the use of 
defective air brakes, the train which left Manhattan Beach at 
six o’clock in the evening of September 11th dashed into a North 
Shore locomotive at Hunter’s Point. The engine of the train, 
as well as that with which it collided, was reduced to a shapeless 
heap of shattered metal. The forward cars of the train were 
also crushed into fragments. In the sudden and terrible collision 
many suffered injuries. Few of the passengers, indeed, escaped 
a bruise or a scar. Two men lost their lives in the disaster and 
three others had to be removed from the scene of the accident in 
an ambulance. The hospital surgeons found the injuries of all 
these very serious, and it is thought not improbable that the list 
of fatalities may be further extended.” It appears that the train 
which did the mischief was fitted with a vacuum brake, and 
that when an attempt was made to stop at East New York 
station, it was found that the brakes were out of order and would 
not act. No harm, however, was done; the train ran through 
the station and had to be backed up to the platform, in a wa: 
well understood by all who have had much experience wil 
vacuum brakes. The train proceeded deprived of brake power. 
We should have supposed that it would have been run afterwards 
with great caution. Whether it was or not, however, instead of 
stopping at a junction known as “The Switch,” to let another 
train pass, it kept on its way and ran into the other train, with 
the result already stated. Taking all .the circumstances into 
consideration, the vacuum brake does not come out of this affair 
with any accession of credit. 
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The Theoretical and Practical Boiler-maker, containing a Variety 
of Useful Information for Foremen and Working Boiler-makers, 
By Samurt Second edition. Published 
by the Author, South Beach, Blackpool. 322 pp. 

Tue first edition of this book was published in 1876, and 

its ap ce in a second edition is some evidence that it 

contains what is required. It deals with boiler-making 
chiefly from the foreman boiler-maker’s standpoint. 

It gives fully the practical geometry necessary to 

enable a worker to set out plates for any form of 

boiler work, It gives a number of tables of circumferences 
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and areas, weights, bursting pressures, and strength of 
materials. gives a deal more, and: this new 
edition contains some judicious remarks on the use of 
steel in boiler-making, and its manipulation in the boiler 
shop. On the strength of flat plates and stayed surfaces 
the author supplies about all the rules that can be found, 
and on heating surfaces he gives the results of a large 
number of experiments, which have led to the construc- 
tion of numerous empirical rules on the subject, from the 
early days of boiler-making to recent times. From these 
a fairly accurate idea of the n amount of heating 
and grate surface in any case may be obtained by any 
reader; but the author might somewhat increase the value 
of this important part of the book by entering more 
fully on the theory which should guide an engineer in 
determining the amount of heating surface in accordance 
with the position of the several surfaces making up the 
total, and in proportioning it in accordance with the form 
and size of the boiler and its requirements. For those for 
whom the book is intended, however, it is to be recom- 
mended, as it contains something on almost every ques- 
tion in boiler-making in general; and the rules are 
backed by references to experimental proofs, and examples 
of their applications: are given. There is, moreover, 
nothing in the book which any one wishing to learn 
cannot understand, 


American Foundry Practice. Treating of Loam, Dry Sand, and 
Green Sand Moulding, und containing a Practical Treatise on 
the Management of Cupolas and Melting of Iron. By T. D. 
West. New York: J. Wiley and Son. 391 pp. 

In the opening chapter of this book the author, who it 

soon becomes evident is what he describes himself to be, a 

practical moulder and foundry foreman, takes up the 

cudgels in praise of moulders in a style which is American 
in freshness. Although he tells the moulder it is his fault 
when he loses a casting, he tells others that the draughts- 
man, pattern-maker, and fitter are not more necessary to 
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men entering foundries, and it is not at all of the sort 
written by the lettered but unpractised compiler of books, 


ON THE CHANGES BROUGHT ABOUT BY ARTI- 
FICIAL ILLUMINATION IN THE COMPOSI- 
TION OF THE AIR OF CLOSED ROOMS. 


On the contamination of the air of rooms by artificial ilumina- 
tion, results have already been published by B. Zoch and F. 
Erismann. These, however, applied to rooms with a strong 
natural change of air, and in the case of the work of the last- 
mentioned showed the percentage of carbonic acid only was from 
1°3 to 3°4. Such experiments can only have a value for the room 
in which they are carried out. We here Pda to. draw 
attention to the investigations of Ferdinand Fischer; he takes 
for the material of his experiments the gas of Hanover, which 
according to the published analyses requires, when it is burnt, 
for 1 cubic metre of it, 1:12 cubic metre of oxygen, and gives 
0°57 cubic metre or 1°13 kilogs. of carbonic acid, and 1:07 kilogs. 
watery vapour. Ina similar way the oxygen required by other 
illuminating materials may be represented, so that the changes in 
the air by this loss of oxygen cannot be compared with the con- 
tamination of the same by the quantity of carbonic acid and 
watery vapour produced, as can be seen from the following 


composition :— 
IHlumina. | Percentage composition. kilog. produces 
| : Cabonic | Water 
Carbon. | Hydro’n Oxygen, Kilegs, |ectd:kkiogs| kilogs. 
Stearine 761 | | 114 | 2°79 118 
Rape oil 184 | 8°04 2°83 1°21 
Tallow ..| | | 9°83 2°91 2°86 1°05 
Spermaceti | 81°6 | 12°8 | 5°6 | 8°14 2°99 1°15 
Bees-wax ..| 81°8 | 12°7 | 8°14 8°00 
Petroleum | 85°2 | 148 | — 8°45 3°12 1°33 
Paraffin 85°7 | 143 | 3°48 8°14 1°29 


According to the experiments of the Paris Commission, the 


electric light, on the are system with an equal current, gives from 


vapour claim our first’ attention. From the numbers given in 
the above table, it follows that carbonic acid and water have to be 
considered first. Solar oil and petroleum give the least carbonic 
acid and water, and coal-gas and tallow the most. With a view 
of testing whether the composition of the air is likewise changed 
during artificial illumination by products of incomplete combus- 
tion, such as carbonic oxide, hydrocarbons, &c., an apparatus was 
prepared by which the gas coming from the cylinder of a lamp 
was conducted through a series of tubes, which could collect 
whatever might be formed. Only traces of carbonic oxide and of 
hydrocarbons could be recognised in 12 litres of burned gases. 
When the flame is made very large or very small, however, the 
admixture becomes more apparent, and they all yield a large 
excess of free oxygen. Flat wicks of solar oil or petroleum give 
from 4 to 5 per cent. of carbonic acid and about 15 per cent. of 
excess of oxygen; small round burners from 5 to 6 per cent., 
and larger ones 5 to 85 per cent. of carbonic acid, and from 9°3 
to 14:0 per cent. of oxygen. Argand burners yield from 8 to 16 
per cent. of excess of oxygen.. The larger the excess of air, the 
lower is the temperature of the flame, and the smaller the 
amount of light emitted, till, A Fee ay ming diminution of the 
flame, the temperature at last 0 low that a part of the gas 
finally escapes unburnt. 

Immediately above the points of spermaceti and stearine 
flames, the developed gases give no combustible gases, pro- 
vided the flames are quite steady ; but as soon as the flame 
begins to flicker, the combustion commences to be incomplete. 
In the case of coal gas, if the flame is badly placed, or b 
awkward treatment of the burning gas, the coal gas i 
escapes direct into the room, the impurities which are con- 
stantly present in this illuminant must not be forgotten. The 
gas illumination, too, developes much more heat than an oil illumi- 
nant. Of the solid materials, tallow burns with the least incon- 
venience in this respect. Among the cheapest are solar oil and 
petroleum. Ordinary gas illumination is decidedly dearer, and 
renders the air more impure by its great heat. Where all other 
conditions are the same, the illumination with the so-called 
regenerative burners,and removal of the products of combustion, 
or electric illuminati pecially the incandescent lamps with 
accumulators, which give a quiet and pleasant light—are to be 
preferred to others, because they do not render the air im- 
pure, and give the least heat of all kinds, 
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production of that sublime structure a steam engine than 
is the moulder, and he complains that the importance of 
the real skill and ability displayed in making good castings 
is only sufficiently appreciated when the moulder is wanted 
to explain his reason for ornamenting his work with scabs 
and sand holes, The author is amusing on moulders’ 
excuses, and does the moulder no more than justice when 
he says that there is no trade that keeps the mind so un- 
settled, expectant of reverses, and likely to produce 
nervousness as that of the moulder. 

Books on foundry work are not very numerous or too 

There is yet room for a really well-written book 

on foundry work, The book before us is quite a valuable 
addition to those on the subject. It is written by one who 
writes of his own experience and knowledge, and not 
merely of what he has read. The fault of the book is 
that where illustrated descriptions are necessary, the 
author, knowing of the thing or things himself, cannot 
always put himself in the position of one who does not 
know. Hence some of those parts of the volume which are 
illustrated are not as clear as they need be. On the other 
hand, the author has given more information of how to 
proceed with a job, from the point of view of one who 
really has to do it, than has been published in any previous 
work. He does not tell a student, for example,.that a box 
is rammed up, but he tells him a great deal of how different 
boxes with different forms of moulds and sizes of castin 
must be rammed, for successful ramming is far from the 
simplest of arts. Of coring, venting, supporting cores and 
projections, he gives information which tells a man how 
to go to work, and not merely that such and such things 
have to be done carefully and properly. 


Some parts of the book contain American expressions | 


not easily at first understood, and the following, from the 
chapter on iron mixtures, for sash-weight mixture, may 
be a joke; but the author is not explicit in this matter, 
and does not follow the commendable plan of Mark Twain, 
and say when a joke is meant: “Two-thirds scrap tin 
one-third stone plate scrap. This mixture when mel 

made white iron.” On some points the author necessarily 
deals with American practice in matters which are of 
equal importance with us; but his information has a local 
value only. For instance, in the chapters on iron mixtures, 
melting iron, and fuel, and charging iron, the different 
irons may have the same numbers as some of the best 
known British pigs; but the character of the irons is very 
different, and hence much that is said on these subjects is 
more illustrative than specific. On fuel, and charging into 
the cupola, the author speaks at considerable length 
on the relative efficiencies of coke and coal in cupolas, and 
on their effects on the iron and on the cupola. On ehilled 
castings the author is less specific as to mixtures than on 
other castings; but on the means of obtaining clean chilled 
castings he gives some useful hints, evidently from personal 


experience. The book is a useful one, especially for young 
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71 to 113 Carcel*; in the electric candle it gives what is 
equivalent to from 25 to 52 Carcels ; and in the incandescent 
light, from 12 to 22 Carcels. To produce a light power of 100 
German candles, there are consequently required for the are 
light 0°09 to 0°25 of e—by which is meant a unit of an electric 
lighting power—for an incandescent light, 0°46deg. to 0°85 ¢ 
are uired, which correspond to an amount of heat per 
hour of 57 deg. to 158 deg. Cent., or 290 deg. to 536 deg. Cent. 
respectively. The costs given in the following table of them are 
founded on the experiments which have been made at Stras- 
burg. According to the experiments which have been made by 
Schilling, the Paris Carcel lamp. burns hourly 42 grammes of 
purified rape oil; the Munich normal candle, 10°4 grammes of 
stearine ; the German candle, 7'7 grammes of paraffine ; and the 
English normal candle, 7°82 grammes of spermaceti. The quan- 
tities in the following table reckoned from this, as well as the 
quantities of gas calculated from the results of Fr. Siemens and 
Riidorff, correspond to the most favourable conditions. The 
remaining numbers are the result of personal investigations :— 


For the hourly any Ja 100 candles thore | there will be produced 


Quantity. | Centi- 
| 
° 
Electric are light ..| 0 09t00°25 e. 5°4to 123 0 0 57 to 158 
Electric incandes- 
cent light .. ..| 0°46t00°85e. 14°83 to 149 0 0 | 290 to536 
Gas in Siemens’ re- 
lamp .| — — jabout 1500 
as n | 
burner.. .. ../0°8cb.m.to2 | 144 | 0°86 | 0°46) 4,860 
Gas in fish-tail ..|2cb, m. to8 360 2°14] 1°14] 12,150 
Petroleum in large 
round burner ..| 0°28 kilo, 50 0°87 | 0°44 3,360 
Petroleum in 6: 
urner.. ..| 0°60 10°8 0°80 | 0°95 7,2C0 
Solar oillamp —_../ 0°28 53 0°87 | 0°44 8,360 
Solar oil small flat 
burner.. .. ..| 0°60 114 0°80 | 0°95 7,200 
Rape oil in Carcel 
ol 418 0°52 | 0°61 4,200 
Rape oil in study 
672 0°85 | 1°06 |- 6,800 
Paraffin .. 0-77 139 0°99 | 1°22} 9,200 
Spermaceti .. ..| 0°77 270 | 0°89 | 1°17 7,960 
Beeswax .. 0-77 308 0°88 | 1°18 7,960 
Stearine.. .. 0°92 166 1°04] 1°80] 8,940 
Tallow .. .. 1°00 160 1°05 | 1°45 9,700 
If we calculate one cubic metre of coal-gas to be 
1 kilo. petroleum 


worth including interest, 
to be w 18 pfennigs, 1 kilo. solar oil at 19 pfennigs, 
stearine and paraffin at 180, tallow at 160, purified rape oil at 96, 
spermaceti at 350, and beeswax at 400 pfennigs, we obtain the 


lighting power; they depend naturally, especially where the 
electric lighting is concerned, on local circumstances. With 
regard to the contamination of the air, carbonic acid and watery 

* 1 Carcel is equal to9°6 English spermaceti candl. ual to 8-7 Munich 
stearine candles’ and equal te 9 German parafine candles. 
with Schilling on “The Luminous Powers of Gas,” page 214. 


values per hour given in the second column for 100 candles | 


STABILITY CURVES OF THE SS. AUSTRAL. 


In view of the very great interest that has been shown by the 
public generally, and especially by those interested in shipping, 
in the inquiry just brought to a close, we give above the curves of 
stability of the Austral as deduced from calvulations by Mr. Elgar. 
The curve marked A is the curve of stability the vessel would 
have had on the night of the disaster had the centre of gravity 
of the 120 tons of coal taken on board that night been at the 
middle line. The mean draught at that time was 22ft. 3}in., 
and the displacement at that draught 8070 tons. The 
metacentric height was 1'276ft.; the maximum righting 
moment is reached at an inclination of 61 deg, where 
the length of the righting lever is 2°88ft., and the right- 
ing moment 23,242 foot-tons; while at an inclination of 
90 deg., when the vessel is on her beam ends, the length 
of the righting lever is 1°71ft., avd the righting moment 
13,800 foot-tons. With the 120 toi: of coal placed, however, 
with its centre of gravity at a distance of 7ft. 2in. from the side 
of the vessel, the centre of gravity of the vessel itself is moved 
towards that side a distance of about 3in., and the stability 
becomes reduced, as shown by curve B, which gives the stability 
under those circumstances. It will be seen that curve B crosses 
the base line at an inclination of 12 deg., and the vessel would, 
therefore, incline through that angle before attaining a position 
of equilibrium. When this position is reached, however, the 
lower edge of the aftermost coaling port is at the water level, and 
the water commences to enter the vessel. It will be seen that 
at large angles of inclination the difference between curves A aud 
B is but small. Curve C represents the stability the Austral 
would have if the centre of gravity were raised 1°2/6ft., so as to 
make the metacentric height nil. In this case the curve rises 
very slowly, starting from the upright position, but it has a con- 
siderable maximum righting moment, and a large range. Fig. 2 
shows the position of the aftermost coaling port relative to the 
water level with the vessel upright, and also its position when 
the vessel is inclined through an angle of 12 deg. 


EXPRESS PASSENGER ENGINE, LONDON AND 
BRIGHTON RAILWAY. 

In our impression for September 7th we illustrated a new 

express locomotive designed and constructed by Mr. W. 

Stroudley, locomotive superintendent of the London, Brighton, 


| and South Coast Railway, for working fast trains. On page 284 


will be found end views and cross sections of this engine, which 
we shall further illustrate and fully describe in an early im- 
pression. The engravings we now publish are dimensioned, and 
explain themselves. We may add that the slide valves are 
placed under the cylinders instead of on top or at the side. 


KENSINGTON MouszuM.—Visitors during the week ending 
‘onday, Tuesday, and Saturday, 


SouTH 
Oct. 6th, 1883 :-—On M 
On Wednesday, 


10 a.m, to 10 p.m., Museum, 11,491 ; mercantile marine, 
section, and other collections, 5247. 

and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 1768 ; 
mercantile marine, Indian n, collections, 1789. 


week in former years 


T 20,295. Average of i 
otal from the opening of tho Museum, 22,401,700. 
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THE BOWS OF THE SS. ST. GERMAINS AFTER COLLISION. 


In the month of August the steamship St. Germains, of the | 
French Transatlantic Company, ran into the Woodburn, a disabled 
steamer in tow of a tug. The Woodburn sank in three minutes, 
and eighteen lives were lost. The St. Germains was on her way 
from Havre to New York with 600 passengers on board. She is 
over 400ft. long, and 4000 tons burthen. The passengers were 
rescued by the tug, and the St. Germains at slow speed ran for 
Devonport. She was then taken into dock at Plymouth, and 
her bows were patched up with wood, and she was then sent 
round to Southampton to be repaired. Our engraving is from a 
photograph, by Messrs. Adams and Stilliard, Southampton, show- 
ing the condition of her bows when the wood patching was 
removed. She reached Southampton on September 4th, and was 
docked on the 8th, and repairs commenced by Messrs. Oswald, 
Mordaunt, and Co. 

An examination of the ship when docked showed that the 
plating was broken above the water line for a distance of 40ft., 
and on the starboard the side is crushed in below the water 
line for a length of 55ft. The damage on the port side, though 
not so great, was sufficiently alarming. The forward bulkhead 
was also greatly dam: The next one, however, stood very 
well, and it was owing to this and to the calm weather prevailing 
that the ship remained afloat. The extreme shortness of the 
fracture, and apparent brittleness of the plates, has excited some 
amount of remark. The iron has, however, every appearance of 
being good quality, and experimental fractures give good results. 
On removal of the plates the frames of the ship were found 
greatly damaged, being forced from 2ft. to 3ft. into the ship. 


GRADIENTS AND CURVES ON AUSTRIAN 
RAILWAYS. 


Tue following paper is a translation of directions for deter- 
mining the steepness of gradients, and for interpolating transition 
curves, between curves and straights, adopted by the Austrian 
State Railway Department :— 

(1) Principles on which the instructions are based.—For the pur- 
pose of increasing the capacity of railways without adding to the 
cost of construction, or altering the average gradients, or 
lengthening the line, it is necessary, on lengths in which the 
maximum gradient allowed by the conditions of concession is 
adopted, to decrease the same in proportion to the sharpness of 
the curves, but at the same time to make up for the lost height 
by exceeding the average maximum on the straight portions. This 
applies specially to the working of long and anticipatedly wet 
tunnels. The idea is taken from a train travelling on a gradient 
from A to B, in whose several lengths the maximum gradient has 
been adopted that attains one and the same speed with the same 
expenditure of power. 

(2) Formula for calculation.—The formula adopted, on the one 
hand, is d per mille = ss in which R is expressed in metres, 
d represents, in per mille, the decrease of the gradients as calcu- 


lated for a straight line to suit the curves, by which the resistance 
on the same is reduced. This formula gives in round numbers 
for curves of— 


M. perl000. | ° M. M. per 1000. 
Radius 150-170 d = 6 | Radius 351 - 600 d = 2 
Radius 171 - 2.0 d = 5 | Radius 601 -1300d = 1 
Radius 201 - 250 d = 4 | Radius 1301 - 0 d = Opro 
Radius 251 - 350 d = 8 mille. 


On the other hand, in wet tunnels, to deal with the decreased 
capacity, the gradients calculated to suit the curves, when the 
tunnels are more than 40 metres long, must be further decreased 
2 per mille. The following formula is to be used for further 


calculation :— 
 =S+ 1, + + + 41, + 51s + 61, + 2¢ 
L 


L represents the entire length of adjoining or separate sections, 
on which the maximum gradient S per mille occurs ; 1, la, U3, ly 
1;, lg denote the total length of the several curves of radii between 
601-1300, 351-600, 251-300, 201-250, 171-200, and 150-170 
in the length L ; whereby the transition curves are to be taken 
as belonging one-half to the main curves and one half to the 
straights. 
(3) An example.—Suppose on any length of a railway A B the 
maximum gradient S=20 per mille occurs without a break, say— 
From kilos. 10°5 to kilos. 16°5, length 6°0 kilos. 
From kilos. 17°0 to kilos. 20°0, length 3°0 kilos. » 16°5=L, 
From kilos. 32°5 to kilos. 40°0, length 7°5 kilos. 


Of a radius between 351 and 600 l = 1°5 kilos, { 165= kilos. 
Of a radius between 601 and 13007, = 3:0 kilos. 
Of a radius between 1301 and © J, = 4°0 kilos. ) 


8, = 20 + 3°0+3°0 +10°5+100+10°0 + 3:00 


165 = 22°394, 
or, tay, 22°4, and the section in this case must be so arranged 
that the gradients shall be as follows :— 

. M. M. Per 1000 per cent. 
In curves of between 171 and 200 rad. 17°4 
In curves of between 201 and 250 rad. 18°4 
In curves of between 251 and 350 rad. 19°4 
In curves of between 351 and 600 rad. 20°4 


In curves of between 601 and 1300 rad. open line 21°4 
In curves of between 601 and 1300 rad. tunnel 19°4 
In curves of between 1301 and o rad. open line 224 
In curves of between 1301 and o rad. tunnel 20°4 


(4) Closing remarks.—It is naturally to be understood that, on 
lengths of railway where the maximum gradient does not occur, 


Ocr. 12, 1883. 
gradients steeper than those obtained by the formule contained 
in (2) must not be used. 
Directions 48 TO THE Use or TRANSITION CURVES 
BETWEEN STRAIGHTS AND CURVES. 
E—Marn Lines. 

(1) Principle on which the instructions are based.—The intro- 
duction of transition curves between straights and curves is 
orincipally necessary for calculating the amount of the necessary 
slevation of the outer rail. , 

(2) Form of the transition curve.—The form of the transition 
curve for main railways is shown in the following Fig. 1 :— 


A 3 
<-- 10% 


207 


< 


Chis transition curve is a parabola of the third order, which 
forms a tangent with the straight in the point A, and consists in 


the points 
1 of a radius of 1200 metres. 
2 of a radius of 600 metres. 
3 of a radius of 400 metres. 
4 of a radius of 300 metres. 
(3) Determining the point of commencement.—The interpola- 


Fic .2 


MAIN TANGENT w 


tien of a compound, or “ transition,” curve necessitates cither the 
alteration of the curve towards the centre, or that the position 
of the two straight lines to be joined be shifted. The amount 
of shifting, represented below by v, can be taken from the follow- 
ing table. The alteration of the originally intended commence- 
ment of the curve denoted by C in Fig. 2 is t = v tan. B,in 
which 8 represents half the central angle of the curve. The 
arrangement of the straights and curves, irrespective of the con- 
ditions necessitated by the ground, must be so ordered that, 
in the case of counter curves both in main and local railways, the 


‘piece of straight between them must have a length of at least 


10 metres. As the transition in all curves must take place 
gradually, as, for instance, by ramping the outer rail in the pro- 
portion of 1 : 300, it follows that, in using the elevation, sharp 
curves require a longer and flat ones a shorter transition curve, 
and that where the radius is great it is not necessary. 

(4) Setting out.—The method of setting out transition curves 
is shown in the above Fig.2. The values of J/, and v calculated 
for different radii from 200 metres up to 10C0 metres, are shown 
in the following table :— 


Radius of curve. Ua i v | e 
Metres. 

250 24°80 0°384 

275 21°82 0°288 1°152 

£00 0°222 0 888 

850 17°14 0°140 0°560 

400 15°00 0°094 0°876 

500 12 00 0-018 0192 

600 10°00 0 028 0-112 

700 8 57 0017 0-068 

800 7 50 0012 0 048 

900 6 67 0°008 0 032 

1000 60 0006 0-024 
The values of x and y, the intermediate points, are to be cal- 
culated according to the formula IV. and Fig 1. The circular or 
main curve can be set out either with 


by ordinates from B,. In the lattter case v must 
each ordinate. 
In this case I. ¢ = v tan. 8 


_ 6,000,000 _ e 
TIL 2 = 15000 


72,000 
2 4,000,000 
V. 


IV. y= _ from # += 0 tox = 


=40 
The ramp of the outer rail is constant 1 : 300. 
Ratiways. 
(5) Form of the transition curve.-—The form of transition curves 


on local railways is shown in Fig. 8. This curve is also a 
parabola of the third order, which forms a tangent in the point 


A, and consists in the points— 
1 of a radius of 600 metres, 
2 of a radius of 300 metres. 
8 of a radius of 200 metres. 
4 of a radius of 100 metres. 
Fil G we 
lg-——--— 40m 
- 30 | 
0m >| 2) ~ | 
3; 


a 
(6) Setting out—The method of setting out the transit‘on 


\ 
Z 
\ 
Further, the total of the curves in the same length are— 
Of a radius between 171 and 200 1, = 2:0 kilos. 
tetween 201 and 250 25 
and the total length of the anticipated wet tunnels ¢ = 1°5 kilos. 
of which 1 kilo. is on the straight, and 0°5 kilo. in curves 
| between 601 and 1300 metres ; therefore— 
| 
| | 
| 
| 
| 
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curve-is the same as in Fig. 2. The values of J/, and v are cal- 
culated for different radii 150-600 metres, and shown in the 
following table:— 
Radius of curve. Ws v e 
Metres. 
150 20°00 0-444 1°776 
160 18°75 0°366 1°464 
170 17°65 0:305 
180 16°67 0-257 1°028 
190 1579 0°219 0°876 
200 15 00 0°188 0°752 
220 13 64 0-141 0°564 
240 12°60 0°109 0-436 
260 31 54 0185 0:340 
280 1072 0 068 0 272 
800 10°00 0 056 0-224 
- 850 8°57 0 035 0140 
400 750 0°023 0 092 
450 667 0016 0.064 
500 600 0012 0-048 
600 500 0 007 0 023 
In which case— 
Lt=otan. 
Les 1,500,000 
rs 4 
6000 
IV from 


The ramp of the outer rail is constant, 1 : 600. 
Theoretical development of the transition curve.—h = the cleva- 


tion of the outer rail in metres ; W = the distance centre to 
centre between the two rails; E = the angle of inclination of the 
line A B to the horizontal; Q = the weight of engine in kilo- 
grammes; P = the centrifugal force in kilogrammes; g = the 
motion of the earth in metres; V = the velocity of the train in 
metres per second; p = the radius of the axis of, the line in 


metres, As the centrifugal force P = Q sin. B= sin, 

E We Bethe equation : or— 


L 
g-P 
W and g are constant quantities, i.e, W = 1°5 and g = 9°81, 
therefore— 


IL 0163.0" ; 


further, X and Y indicate the co-ordinates of any point of the 
transition curve in proportion to the point of commencement of 
the same. 4h, the amount of elevation for the said point; p = 


radius for the same ; > the proportion of ramp in the outer rail 
of the transition curve, which is taken as constant. Hence the 
proportion— 


IIL. 


he = 

by amalgamation of the equations I.and IIL wo obtain 
p= W-V"s. it we substitute 


Iv. 


Vv. 


If s be the length of the curve and 2 the abscissa, so is in general 
-” rae ; a8 in the present case dx can be substituted for 


ds, with sufficient exactness op = 5", and according to 
formula V. = = whence through double 
VI. ¥= G7 % equation for the transition curve. 
The of the angle ¢x—Fig. 6—of a t to the 
transition curve 


is taken from the above equation, and is : 


20° 
The length Z of the subtangent for an it (w. y) of the 


transition curve is 


VIL. into 
6C_=z2, 
VIII. on 
26 
when # = and p= rit follows from V. that r = or 


and when y = ¢ it follows from VI. that e = (ey and having re 
gard to IX. that 
x 
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In determining the position of the transition curve with regard 
to the circular curve, care must be taken that both have a 


FIG.6 


| 
\ 


common tangent in the point E—Fiz. 7. Referring to Fig. 7 
N E = N O tan. 9, therefore 


AB MN, the ordinate of the 


<i is small in comparison with r it may be neglected ; we then 


tan. =%, 
Further, we get from the equation VIII. for ¢ x = paud x = 1. 
: 
X11. = 
m the equations IX., XI., and XII, there 
fore, 
l 
XIII. 
Lastly, v=e-f=e- an and because also according to 
equations IX. and X. : 
4 
and by out of equation IX. 
XIV. = and in regard to 2, = 
In the above formule, according to form IV.,C = ae. ‘in 
the case of main railways, 
with W = 15m. 
v= 162m. 
g = 981m, and with C = 12,000, 
and in the case of local railways, ‘i 
with W = 15m. 
v= &1m. 


g = 981 m., and with = © 6000. 


The amount of elevation obtained for main railways, as well as 
for local railways, differs somewhat from the results of the 
formula §7, when the several speeds of 16°2m. per second 
—58°3 kilos. per hour—and m. per second—29'1 kilos. per 
hour—are adopted, but the influence of the difference on the 
development is so trifling that it has no perceptible effect. 
Vienna, October, 1883. T. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own ) 

Tue quarterly meetings have been held this week, and, happily, 

they were held under much more favourable circumstances than 

were the July gatherings. At that earlier date the ironworkers’ 
strike was at its height; to-day there are no labour troubles to 
disturb the ordinary course of the market. 

Marked bars have been re-declared forthe new quarter at £8 2s, 6d. 
for the Earl of Dudley’s make, and £7 10s. for those of the other 
list houses. The number of new orders which were booked this— 
Thursday—afternoon in canyon by makers of such bars was 
not large. More was done by 8 who make a capital bar, and 
who are prepared to accept £7, and £6 15s. Good Australian 
inquiries, amongst other foreign orders, are just now reaching these 


8. 

Bars rolled by N. Hingley and Sons were quoted this afternoon 
at—Netherton Crown, best, £7 10s.; best horseshoe, £7 10s.; best 
rivet, £8 ; best best lating, £9; double best Crown, £8 10s.; and 
treble best ditto, £9 10s.; angles were 10s. per ton additional to 
the above prices, and tees 20s. per ton additional. Millington and 
Co.’s flats, rounds, and squares of ordinary quality were £7 10s.; 
small rounds and squares, £8 ; Nos. 1 and 2, £8 10s.; Nos. 3 and 4, 
£9 ; No, 5, £9 10s; No, 6, £10; No.7, £1i; No. 8, £12; No. 9, 
£13 10s.; No. 10, £15 10s.; and No. 11, £17 10s. per ton at works. 

1 and Son’s flat bars varied from £7 10s. to £8; their rounds 
and squares from £7 10s. bs to £9 and £10, and their rounds only 
from £10 10s. and on to £15 per ton. 

Common bars were in good inquiry at £6 10s, to £6 2s. 6d. as 
upon the quarter 3. 6d. per ton, the presen ‘or ex 
purposes fing £6 10s. Sapenee hoops were £6 17s. 6d. to £7 per 
ton. Nail strip and gas strip is also easier by 2s. 6d. compared 
with the July prices. At date £6 5s. is quoted. This week some 
capital Canadian orders have been booked for rail strip. 

rod makers com: 


plained this afternoon of the 


Common hoops were lower | in 


continued severe competition of the rtehaien makers who are 
taking the bulk of the trade. Our prices for the sizes that are in 
most sag vary from £6 10s. to £7 10s. per ton delivered 
Liverpool or equal. 

Plate-makers were eagerly on the look-out for orders alike for 
tank and boiler sorts, since their mills have for along time past 
been only partially occupied, and there is at present no improve- 
ment. For girder and bridge plates the demand is here and there 
fair and increasing. Boiler-plates of ordinary quality were £8 10s. 
to £9, up to 5ewt. each ; superior sorts, up to 4 owt. each, were 
variously mer at £10, £11, and £12; and_ plates for flanging, 
&e., up to 3cwt. each, were £15 10s,; while charcoal plates were 
£17 10s, and £19 5s,, according to quality. Common tank plates 
for use without angles might aie: beak had to-day at as low as’ 
£7 12s. 6d., but the more general figure was £8 

Makers of best thin sheets, and of best tin-plates, reported 
+a big business doing at remunerative prices. Not only are home 
| orders good, but merchant orders for Australia, Canada, the Euro- 
pean Continent, and other export markets are highly gratifying. 

** Severn” singles were quoted to merchants, ; Baldwin- 
Wilden B, £12; ditto B.B., £13; B.B.B., £14; charcoal quality, 
£16 10s.; best charcoal, £19 10s.; and E. Bt. charcoal, £21 1 


per ton at the works, . = 

’ A steadily growing business is doing in mild steel. sheets for 
stamping and other best purposes. They are mostly rolled in this 
district a the thin sheet iron makers from blooms bought in the 
steel producing centres. Certain of these steel sheets are selling 
at date at £13 per ton hereabouts. 

The class of iron that has been in largest demand at this weeck’s 
—— are ordinary‘ merchant and galvanising sheets. 

umerous and heavy home-and. export inquiries have been and 
still are on the market for these, and makers are booked well 
forward, For early deliveries the demand cannot be satisfied 
with the needed promptitude, but the makers.are.so many thet 
it is impossible to get up prices, and on the quarter they are easier 
by 2s. 6d. per ton. Doubles are still priced at £8 5s. to £8 10s., 
and lattens £9 5s. to £9 10s. 

All-mine pig makers have redeclared the former quotations of 
65s. to 62s. 6d. for hot blast, and 85s. to 82s. 6d. for cold blast 
‘sorts. The first-named quotation as to each quality it is impossible 
to obtain, and one or two makers were prepared to-day to take 60s. 
for hot blast. ‘The demand was very slack, and makers’ stocks are 
heavy. . Indeed the Staffordshire pig trade as a whole has not yet 

ot over the accumulation of stocks that occurred during the 
-late ironworkers’ strike. Some all-mine firms have 5000 or 6000 
tons stocked. Spring Vale pigs were nominal at: Hydrates, 60s.; 
mine, 52s, 6d.; and common, 42s. 6d. Common cinder: pigs were 
to be had at 40s. down to even 37s, 6d. in a few cases. 

Hematites were quiet. The Barrow brand was quoted 61s. to 
62s, for forge ; the Tredegar brand, 60s.; and the Blaina, 58s. 6d. 
Tredegar pigs were ‘‘ down” 5s, on the quarter. There were some 
fair sales of foreign medium class pigs. mberland pigs were 61s, 
net cash delivery ;.Thornecliffe pigs, 57s. 6d., a we on the quar- 
ter of 2s. 6d.; Lincolnshire, common Wigan, and Fenton—North 
Staffordshire—mine pigs were all quoted 50s.; Derbyshires varied 
from 47s. 6d. to 50s.; Northamptons were 46s. 3d. : 

Manufacturing coal is very abundant. . Owners do not favour the 
idea that there will be any sonarus advance this winter, 
they are prepared to enter into forward contracts for half a year at 
pean lew einen, which are for forge coal 5s. 9d. to 6s. 6d., and 

88. to 9s. 

The colliers continue their agitation for 10 per cent, rise in 
but it has not yet assumed any very definite form. At a 
of delegates at Tipton, on Tuesday, at which it was‘ claimed. t 
some 12,000 miners were represented, it was resolved that, ‘‘ Wages © 
being too low and the time having arrived for an advance, the 
secretary should be empowered to ask for a full meeting of the Qon- 
ciliation Board of masters and men, to claim an advance.” 

Heavy machinery for ironworks is just now leaving this district 
for France and Belgium, and’some demand is also expressed from 

y and Russia, The home call is quiet. Engineers report 
that heavy cast iron wheels and pinions with helical teeth are 
steadily getting into increased favour, by reason of their endurance 
and the smoothness with which they work. ; f 

An increased number of orders are arriving for roofing, bridges 
and gasometers. One local firm is just completing the erection « 
massive bridge over the Avon at Bristol, which carries the road- 
way, and connects Bristol and Bedminster. The bridge is a v 
substantial one, and the two outer girders are excellent 
of decorative cast iron work. ao 

The new wire gauge is still calling forth many meunons as to 
modifications. Among several deserving of consideration is one 
which is intended to meet the desire of iron manufacturers—that 
the smaller fractions of an inch should not be dropped. Sheet- 
makers and pooper may readily, it is urged, have gauges cut 
to the standard, and may, in addition, have }, tp i te va, and 
gy cut in these gauges to meet the requirements of the trade. It 
certainly does not seem at all n to destroy the object aimed 
at in the new gauge in order to get in a few sizes that do not 

uire any number to express them. The meeting of the sheet- 
makers that was convened for Thursday, in Birmingham, to con- 
sider this question, has been postponed for a week. 

The various industries of Birmingham will have full representa- 
tion at the coming Calcutta Exhibition, as leading firms in nearly 
all departments are sending out. Few more handsome collections 
will go from any part of England than that got together by Messrs, 
Ralph Heaton and Sons, the well-known Government coiners and 
ammunition contractors, of the Mint, Birmingham. The case may 
be described as a spacious and lofty quadrangular stall of solid 
walnut, and of classic design, with fluted Corinthian pillars at 
the four corners, and heraldic shields on the cornices, the name 
of the firm being set forth in ebony letters in full relief 
upon a panelling of light wood. The centre of the stall is occu- 

ed by an upright cluster of solid brass and copper tubes, plain 
twisted, and ornamented with spiral coils of rolled metal arrange 
round the base. On the four sides of the stall, which slope inwards 
towards the tube trophy, are grouped in tasteful devices the various 
other articles for the manufacture of which the firm is famed. 
These include coins, medals, and checks and name plates ; gas, 
water, and bedstead fittings ; stamped brass panels in imitation of 
repoussé work, ceiling plates for Russia, brass stirrups for Mexico, 
brass bangles, armlets, and leglets for India and of Africa, 
together with wire and rolled metal for all parts of the world. 

The importance to local industries of technical instruction is 
becoming more and more recognised in this district, A short time 
-back I 1ecorded the institution of angeowns lectures at our 
Mason’s College and the teaching of modelling in Wolverhampton. 
Now arrangements are being made for the Birmingham Trades’ 
Council to send practical demonstrators to enf e theoretical 
teaching given at the Birmingham and Midland Institute, whilst in 
the town of Wednesbury a fund has been opened for the building 
of a laboratory in connection with the Science and Art Institute 
classes. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester.—A — quieting down is noticeable throughout 
the iron trade of this district, and there is a very ent con- 
viction that we are a hing a period of dulness in most 
branches of industry. ere is still a fair amount of present work 
hand, but there is very little indication in the market of any 
large forward requirements. Users of iron are evidently bu ing 


| and the coal trades, are also cautious about committing th 
engagements, The condition of trade 


very cautiously, and limit their purchases as much as possible 
ascertained necessities, Makers, on the other hand, in view of the 
unsettled state of the men with both in the iron 
ves 
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described as of a hand-to-mouth character, but fairly 
steady. The ten ency of prices is in a downward direction, but 
there is no great pressure to sell, and concessions, which are only 
made slowly, are confined chiefly to pig iron, where makers’ order 

ks are getting bare and there is a disposition to entertain 


offers, 

The business doing in the Manchester market continues small, 
ard although there was a fair average attendance on ns a last 
Tuesday, a very quiet tone prevailed generally. Pig iron buyers 
who had anything like large orders to place were holding back for 
lower prices, and in some cases makers were sig, poet) take less 
money rather than let business pass them. ire makers 
were open to entertain offers for foundry qualities at about 3d. 
to 6d. per ton under the list rates which have recently been quoted, 
but for forge qualities they are still very firm at full prices. Quo- 
tations for both forge and foundry iron are, in fact, now tically 
on the same basis, and average 45s. 3d. per ton, less 25 per cent. 
delivered equal to Manchester. In district brands, some of the 
Lincolnshire makers have been eas 6d. under list rates for 
an i, and exceptional sales have been made at 1s. per ton 
under the full prices recently quoted. Delivered equal to Man- 
chester, Lincolnshire *- now averages 44s. 4d., with foun 
ose up to 45s, 10d., less 24. brands of Middlesbro: 

oundry have been sold at 47s. 6d. net cash for delivery equal to 
Manchester over the first three months of next year. 

Finished iron makers continue busily on eat orders, 
and are firm in their prices at £6 2s. 6d. to 5s. for bars, 
£6 12s, 6d. to £6 15s. for hoops, and £8 to £8 5s. for sheets 


delivered into the Manchester district, but some of the merchants | oo] 


are underselling. 

Ironfounders generally trade as very a Even at low 
prices they are only indifferently employed, and the limited weight 
of work giving out is keenly competed for. Cast iron columns 
delivered into the Manchester district can be bought at £5 per ton, 
as lowas £4 11s. per ton 


A gradual quieting down is re in nearly all branches of 
engineering, locomotive building being about the only department 
in which activity is being maintained. 

The Lancashire sheet and hoop iron makers do not, I understand, 
regard very favourably the operation of the new standard wire 
gauge under existing conditions. Indirectly sheet and hoop iron 
makers are materially affected by the new standard, and they con- 
sider that they ought to have been consulted in the matter before 
any definite arrangement was come to. At present any action 
Pres ma to the question as affecting their interests is being held 

abeyance. 

Recently several specialities in engineeringhave been brought 
under m agtien, to which a brief reference will be of interest. 
Last week I was at the works of Messrs. Rose, Downs, and Thomp- 
son, of Hull, and was there shown an Anglo-American oil mill just 
completed for a firm abroad. In this mill a number of special 
improvements have been introduced, and the work of extracting 
the oil and pressing the crushed seed into cakes is made as auto- 
matic as ible. The machine is complete in an independent 
frame and foundation, with engine attached, so that it can be readily 
exerted without the necessity of ——— skilled labour. The 
seed is conveyed into the heating kettle by elevators, and dis- 
charged from the bottom in regular quantities sufficient for a single 
cake, an ingenious arrangement automatically opening and closing 
the door as each charge is taken. The seed is then moulded under 
automatic mechanical pressure to the siz: of the press, which is 
constructed to take in a number of moulds simultaneously; and 
here the oil is extracted and the seed finally pressed into cakes, 


- The old-fashioned, cumbersome methods are entirely dispensed 


with, the only actual handling of the seed being in transferring 
from the mould to the press, and when once started the work pro- 
gresses without interruption, requiring only one attendant for the 
whole of the requisite operations, 

The same firm have also in hand a novel arrangement of a suc- 
tion pump, which is to be employed for dredging up the beds of 
rivers supposed to contain gold. e p is capable of drawing 
a any ordinary material, inc: — fairly large stones, 
which would compose the bed of a river, and discharging it into a 
receptacle provided, The pump, engines, and boilers are carried 
in light pontoons, and the whole apparatus is constructed in 
sections, capable of being readily transported across conntry when- 
ever required. 
hasten speciality I may mention is a new machine just completed 
by Messrs. Kendal and Gent, of Manchester, for rolling screw 

on bolt blanks, and for other similar work such as twist 
drills, spindle ends, &c. The machine, which has been patented 
by Mr. Fairbairn, is the result of experiments and improvements 
carried out by the inventor over a number of years, and consists of 
three revolving steel rollers having threads cut on their edges, and 
which are brought together under pressure upon the rod or bolt, 
By pressing down a foot lever the bolt blank is drawn inward with 
its adjustable sliding support; on arriving at a fixed point the 
holder pushes inst Sine which reverses the machine; the 
screw is then rolled in the opposite direction and delivered finished. 

An exceptionally powerful steam hammer has been constructed 

Messrs. B. and 8. ae ig of Openshaw, near Manchester, for 

e Mersey Forge, Liverpool. The hammer is of the bow form, 
with a distance of 18ft. between the standards, and is made 
specially for dealing with heavy marine work. Nominally it is a 
10-ton hammer, but it has a falling weight of nearly 11 tons; the 

linder is 34in. diameter, and the piston fhas a stroke of 7ft.; 
the total weight of the hammer, exclusive of base-plate and anvil 
block, is about 50 tons. One or two special improvements have 
been introduced into the hammer, which all through is an excel- 
lent piece of work. The entablature, instead of being a simple 
casting, as is often the case, has been carefully bored to ensure an 
accurate bearing support for the piston, and the flat sides are 
guided by steel slides let into the entablature, thus securing pre- 
cision and free working to the hammer. In order that the floor 
space round the anvil may be left perfectly clear, the hammer is 
controlled from a raised staging, about 4ft. above the ground level. 

Business in the coal trade of this district is quiet. Pits are still 
—_ going about full time, but the output generally is amply 
sufficient to meet requirements, and prices are scarcely being main- 
tained at the full rates. , if anything, is moving rather 
better, but is still abundant in the market. At the pit mouth 
— average 9s. 6d. to 10s. for best coal, 7s. 6d. to 8s. for seconds, 

. 9d. to 6s. 6d. for common, 4s. 6d. to 5s. for burgy, 3s. 6d. to 
4s. for good slack, and about 3s. per ton for common sorts. 

Shipping is fairly active, with good Lancashire steam coal fetch- 
—F = ut 8s, per ton at the high-level, Liverpool, or the Garston 


Barrow.—1 notice that no perceptible improvement has taken 
lace in the tone of the hematite pig iron trade of this district. 
ere is a quiet demand for all qualities, but the business done on 
both home and foreign account is so inextensive that there is no 
hope of any decided improvement during the coming winter. 
Although the business done is small, the yield of metal is well 
maintained, and thus there is a tendency to increase the already 
large stocks. Prices, I think, are somewhat easier, and a lower 
value can be quoted all round. No. 1 Bessemer is selling at 49s. 
r ton net at works for ordinary heavy sections and prompt 
elivery, No. 2, 48s.; and No. 3, 47s.; while No. 3 forge is in 
limited request at 47s. per ton and upwards, and inferior samples 
at 45s. per ton. I should think there would hardly be any further 
reduction in prices, as the above quotations are certainly as low as 
the metal can be produced at a profit. Steel makers are fairly well 
employed, but orders are not plentiful. Steel rails are in limited 
request, and the orders coming to hand for merchant qualities are 
few. Prices are a little easier. Shipbuilders are still badly off for 
orders. Marine engineers, boiler-makers, and the other minor 


a ents of the iron and steel trades are in receipt of few 


ton at mines, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE agitation for advanced wages in the colliery district is being 


actively ag ad Following the Manchester meeting another con- 56s. 


ference been held at Rotherham, at which the Manchester 
resolutions came up for confirmation. The upshot of the adjourned 
meeting was to homologate everything that been done at Man- 
chester, and a deputation of nineteen persons was appointed to 
meet the colliery owners to ask for an advance of 15 aed cent, on 
the t rate of es, to be paid on and from the first pay day 
in November next. . Pickard, who has been the leader in this 
new movement, was instructed to write to the coalowners’ secre- 
taries, asking them to arrange a meeting for Tuesday next, October 
16th, and meanwhile it was resolved that no colliery should accept 
any settlement whatever except with the sanction of the further 
conference to be held at Rotherham on the 22nd inst. In the 
interval a ballot is to be taken of the men at the various pits to 
ascertain whether the men are prepared to give in their notices to 
fight for the advance, if the owners refuse to concede it. 

The Manchester meeting of the miners has been met by a Leeds 
meeting of the masters. A deputation of South Yorkshire coal- 
owners met the West Yorkshire coalowners, and it was agreed to 
take joint action in resisting any advance sought by the men. The 
West Yorkshire coalowners have joined in an authoritative denial 
of the ‘‘enormous profits” alleged by Mr. Pickard to have been 
made by coalowners during the past twelve months. 

Some capital has been made out of an advance of 1s. a ton in 
in London a fortnight This, it may be stated, was 
entirely owing to the collier ships from the north being prevented 


reaching London 4 stress of weather, and thus giving a temporary 
fillip to the South Yorkshire coal, The advance, however, was 
only temporary. 


Mr. B. Pickard has forwarded a letter to Mr. E. C. Rhodes, the 
secretary of the Coalowners’ Association, asking for an interview 
between the employers and a deputation of miners in regard to the 
15 per eent. The letter will be considered to-day—Friday. 

In the wire mills there are some interesting items to notice. The 
American trade in soft rods for harvest purposes has, it appears, 
been monopolised by Germany, where, on account of their superior 
water-ways, they can supply those quantities of wire at from 30s. 
to £2 per ton less than ‘nland manufacturers, In hard qualities, 
such as rods for spring and umbrella wires, there is stilla fair 
demand for America. 

An order of considerable ee has been received by Messrs. 
Wm. Cooke and Co., of the ley Iron, Steel, and Wire Works, 
from the Argentine Republic, for steel wire for fencing purposes, 
that Government being engaged in enclosing large tracts of country. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE ae meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last, and was well attended. The tone 
was firm and steady, but prices did not advance. There are still 
some makers willing to panes 39s, per ton for No. 3 g.m.b. for 
early delivery, which is also the price merchants are quoting. The 
a makers, however, ask 306. 3d. to 39s. 6d. for that grade. 

or forward delivery of No. 3, the price is nominally 38s. 6d. per 
ton. The general quotation for grey forge iron is 37s. 6d. per ton, 
but sales have been made as low as 37s. 

There were several exhibits at the market on Tuesday, the most 
important being a model of the Jameson coke oven, and including 
samples of coke produced by that oven from various kinds of coal. 

Very little business is reported in warrants, though they are 
freely offered at 38s. 9d. to 38s. 10}d. per ton. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough has deouned 150 tons during the past week. 

Owing to the stormy weather which prevailed during the early 
days of the present month, shipments are far behind those for last 
mouth. Up to Monday night only 18,748 tons of pig iron had been 
ig as against 26,737 tons during the corresponding period of 


mber. 

he manufactured iron trade continues steady, and numbers of 
small orders ed prey a execution have been given out at the rates 
which have rul 


The bulk of the workmen recently paid off by the Darlington 
Steel and Iron a roe are still idle. A notice was J pe at the 
works on Saturday last saying that the two small rail mills which 
were at work last week would be ‘started — on Monday. No 
intimation was made as to when the remainder of the men would 
be required. The majority of the men are, it is said, willing to 
commence work at the reduced rate of wages offered by the le 
The reductions vary from 74 to 15 per cent. 

The accountant’s certificate issued in connection with the Cleve- 
land miners’ and blast furnacemen’s sliding scales shows that the 
net average invoiced price of No. 3 Cleveland pig iron during the 
three months ending tember 30th was 39s, 2°24d. per ton. 
This gives a reduction of 24 per cent. in blast furnacemen’s wages, 
one-eighth of a penny in miners’ tonnage rates, and about 1} per cent. 
in datal wages frbm the present time to the end of the year. e 
men have given notice to terminate their sliding scale on the 31st 
December, and will submit a new one to take its place. 

The man Rawdon, who was severely burned at the North-Eastern 
Steel Company’s works during the visit of the Iron and Steel Insti- 
tute, died on Thursday last. 

The pier jutting out into the sea at Saltburn has been for years 
without a head or properly finished area and buildings at the end. 
This is due to the destructive action of former storms. The pro- 
perty having into the hands of the Pease their 
engineer, Mr. Whipham, recently set about supplying the deficiency. 
Scaffolding was erected and several iron piles were driven. But 
the week raised an sea, away 
every new, and exactly restored the its previous 
condition. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE pig iron market, which was strong last week, had to 
ee at the opening of the present week, but a feeling of 
ness was imparted by an unexpected strike of miners in the 


Hamilton district. It was not believed that this dispute could be | lated. 


of long duration ; but yet it had.an effect upon the current quota- 
tions. Since last report five furnaces have been put out of blast, 
reducing the output of pig iron by about 1000 tons per week, and 
as the shipments have been good, the addition to stocks in the 
warrant stores is smaller than for a number of weeks past. 
Business was done in the warrant market on Friday forenoon at 
47s. to 47s. 14d. cash, and 47s. 2d. to 47s, 4d. one month, the after- 
noon quotations being 46s. 114d. to 46s, 9d. cash, and 47s. 14d. to 
46s. 1ld. one month. The market was easier on Friday forenoon 
at 46s. 9d. to 46s, 7}. cash, and 46s, 84d. to 46s. 94d. one month. 
In the afternoon the prices were 46s. 64d. to 46s. 8d. cash, and 
to 46s. 1 one month. On Tuesday forenoon transac- 
tions occurred at 8d. to 46s. lid. cash, and 46s. 103d. to 
47s. 1d. one month, the tone being somewhat easier in the after- 
noon with quotations at 46s. 104d. to 46s. 9}d. cash. Transactions 


the values of makers’ iron are firmer all round, there being a 
slight advance in certain cases. The quotations are as follows :— 
Gartsherrie, f.0.b. at Glasgow, per ton, No. 1, 55s. 6d.; No. 3, 52s.; 
Coltness, 58s. and 52s.; Langloan, 58s, and 52s, 6d.; Summerlee, 
6d. and 50s, 6d.; Chapelhall, 558. 6d. and ; Calder, 
59s. and 49s.; Carnbroe, 54s. 6d. and 48s, 6d.; Clyde, 49s. 9d. 
and 47s. 9d.; Monkland, 48s. and 46s.; Quarter, 47s. 3d, and oo 
Govan, at Broomielaw, 48s. and 46s.; Shotts, at Leith, 58s. 

58s. 6d.; Carron, at Grangemouth, 49s. (specially selected, 56s. 6d.) 
and 47s. 6d.; Kinneil, at Bo’ness, 48s. 6d. end 6a. 


ellingto: 
Up till date the total any of Scotch pig iron has been 
505,637 tons as compared with 497,644 in the co: ni! 

of 1882, while the stock in the Glasgow warrant stores is 589,054 
tons against 623,773 tons at the same date last year. 

The manufactured iron and steel works are both well employed, 
and the values of most articles of manufacture appear to be with- 
out appreciable change. In the course of the week there were 
shipped from Glasgow £17,270 worth of machinery, £5660 a 

ines, £39,900 iron manufactures, and £17,000 worth of 


In the coal trade there is considerable activity, although the 
quantities — have not been so large at some of the ports as 
of late. It would be no unusual occurrence were the trade to ny on 
ence a slight check at the present season. Happily business has 
excellent all through the summer, although prices have not been 
full enough to enable masters to meet the wishes of the miners as 
to wages. It is highly improbable that at this advanced period of 
the season any further increase will be obtained. Still the coal- 
masters of Hamilton have offered to give an advance of 6d. a day 
to their men on 1st November. 

There have been sectional strikes of miners here and there in 
addition to the er in Hamilton district; but the dis- 
putes have arisen local causes, and ought not to be difficult 
of settlement. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

I PAW a visit to Cyfarthfa this week, and was astonished at the 
progress made, though a good deal remains undone. Three fur- 
naces are nearly complete, and the foundation is laid for another ; 
the stack is finished, and a good many of the boilers placed, an 
some of the most important machinery fixed. The chief plant, so 
far, has come from Messrs. Tannett, Walker, and Co., , boilers 
from D. Adamson and Co., Dukinfield, Manchester, and all appear 
to be excellent. The best class of bricks I have seen there come 
from Scotland, and a quite of a granitic character. Another 
good sample is from In one respect, at least, Cyfarthfa 
will be placed in a superior position. It has ample space. There 
is no cramping for want of room. This is noticeable in the area 
before the mills, which will be devoted to the reversing rolls, and 
here the longest lengths may be worked without interfering with _ 
any other branch of labour. 

ere is no change to report of any account in the iron trade. 
Orders are rather tardy in coming to hand, as buyers wait to see 
if the reduction will be followed by lower quotations. When 
these are stationary an improvement in business may be expected. 
A tolerably large quantity of manufactured iron, amounting to 
close upon 10,000 tons, left the Welsh ports this week. 

That there is some d of vitality in the trade is evidenced by 
the re-starting of the Milford Steel Works, and general alterations 
and improvements carried on in most of the large establishments. 

The reduction is now accepted in nearly all the works, the pro- 
minent exception being Llynvi Works, Maesteg, where a strike 


prevails. 

In the tin trade there is a gratifying movement, and the meeting 
this week is expected to improve it. In the Monmouthshire dis- 
trict, such as Machen and Rudry, good work is being done. Mor- 
riston continues to turnout excellent plates, under the special 
direction of Mr. Davies, and good results are obtained in neigh- 
bouring establishments. I see that Llangennech is likely to be sold 
and re-started. 

iff—the Bu ipbuilding, Engineering, an’ oc! mpany. 

The hands of the company are full. Three steel steamers of 2000 

tons and two hopper barges are in the list, and one of the steamers 

will be ready shortly. 

There is no falling off in the coal trade, either in steam or house 


coal, 
Plymouth Works are being dismantled steadily, but a good coal- 
field remains, and something near eleven years of lease yet to run. 
The last report of the Miners’ Provident Society is hopeful. 
There are now nearly 20,000 members, and the balance in hand 
mass meeting was e colliers a on Mon 
to further unionism and reduction of prices on food, 


THE CoRINTH CANAL.—In a report to the Foreign Office on the 
trade of the Pirzeus, Consul Meslin describes the ship canal through 
the Isthmus of Corinth, which was commenced in May last year, 
the first mine being fired by Queen Olga, in the presence of Ki 
George, the diplomatic corps, and the principal Greek Governmen 
officials, The actual length of the canal when finished will be 
6342 metres; the entrances to the channel will be 100 metres in 
breadth, diminishing to 22, and the _ 8 metres. According to 
studies made by M. Gerster, the total quantity of material to be 
extracted will be about 9,835,000 cubic metres. The nature of the 
ground through which this channel has to be cut is composed, 
according to the report of the engineers of the company, of three 
distinct kinds :—Firstly, from the Gulf of Corinth, through s 
plain, consisting of sand and alluvial soil, for a distance of 1} kilo- 
metres; secondly, through a mountain e, varying in height 
from 40 to 80 metres, of the length of kilometres; thirdly, 
beyond the mountain range to the sea, in the Bay of Calamaki. 
the proposed canal will traverse a little plain of the length of 
600 metres, composed of alluvial soil and roc! e exca- 
vation of those parts of the canal situated in the plains pre- 
sents no difficulties; but this is not the case as r ds the moun- 
tainous , where on enormous mass of 8,000,000 metres of solid 
rock will have to be excavated and transported to a distance, which 
labour, according to the contract, has to be done within three 
years. The following plan of executing the work has been decided 
on by the engineers of the company, M. Gerster and M. Kauser :— 
That part of the canal situated in the plains will be excavated 
ordinary means, namely, hand labour, dredging machines, a rail- 
way, and sand pumps. This portion of the ur, it is calcu- 

,» will be finished at the end of the poet year, 1883. Atthe 
same time as the above-mentioned work is i ess, the upper 
portion of the rocky crest will be excavated by mines, and the 
refuse carried away by railway, for which purpose four locomotives 
and 200 trucks will be employed. Towards the end of the year 
1883 several large dredging machines, constructed on the most 
approved modern principles, will be delivered to the company. 

ese machines be capable of ——s 5500 cubic metres of 
soil in ten hours. They will be each o' greed ge tg As 
regards the system of excavating the rock, M. Gerster’s plan is to 
sink vertical shafts in the mountain by means of perfora' 
machines constructed expressly for the p , which shafts 
be sunk to the level of the proposed for which i 
of dynamite will be employed at distances of 2 to 3 metres from 
each other, which will be exploded simultaneously. The execu- 
tion of this enterprise has been confided to the Société des Ponts et 


took place on Wednesday forenoon at 46s. 84d. to 46s. 9d. cash, | Travaux en Fer (ancienne maison Joret et Cie.), in con: with 

and in the afternoon at 46s, 10d. to 46s, 9}d. To-day—Thursday— | L’Association des Constructeurs. These two companies to 

the market was quiet at 46s, 9d. cash. undertake the cutting of the canal for the sum of 24, . 
In consequence of the greater animation in the warrant market, | under forfeit if not completed within the prescribed time, 


ton ; v wey: angles, £5 12s. 6d.; and common bars, 
£5 17s. 6d., free on trucks at producers’ works, less 24 per cent. 
: Puddled bars are £3 12s, 6d. to £3 17s. 6d. per ton net on trucks at 
works. For forward delivery prices are lower, but little business 
{ is done. 
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8rd October, 1888. 

4699. Sugar, C. A. M. Newhall, U.8.) 

4700. Sewine Macurnes, J. McDevitt, Belfast. 

4701. Maxine Breap, A. McDonald, Glasgow. 

4702. Ratsinc TrousEK Enps, Richardson. —(R. 
Siecke, Berlin.) 

4708. Buttons, G. von Nawrocki.—(F. Seidel, ane 

4704. WasHine Macuines, J. Child, H 

4705. TypooraPuic Biocks, Brown, R. W. 

and J. Bell, Liverpool. 

4706. Cuarr Corrers, 8. Edwards, Salford. 

4707. Banna of Hats, J. Thompson, Prestwich. 

4708. Currsa, M. Wilson, Peckham. 


4709. Rainway Switcsa, E. Bivort, um, 
4710. TeLEPHoNtIO, &c., APPARATUS, A. ww, London. 
4th October, 1888. 


4711, Macutyes, H. wi 
4712. Sewine Macuinzs, C. —( 


Dw 
4713. = Apparatus, P. M. Justice.—(7he Frue 
J. Robbins, London. 


Weavineo Fanatics, J. Lee, Rochdale. 
Branpino Macuines, F. W. Blood, Liverpool. 
Propvcina, &c., Gas, E. Davies, London. 
. Paper Hotper, 8. Wheeler, London. 
Fisuine Tack xe, W. J. East Dulwich, 
Axes and Apzgs, T. Myers and G. Neill, York. 
4724. Castinas, J. Stanley and L. Bailey, Sheffield. 
4726. CaBues, F. C. me, Cologne. 
W. Vaedieke, Berlin.) 


4727. UMBRELLAS, 
VoLTAIc BATTERIEs, A. C. Henderson.—(N. 


4729. Apparatus, W. R. Lake.—(E. L. 
Bucaille, jun., Paris.) 

4780. for B, Hutchison, London 

4731. Propucina Spray, H. Brooks and R. Mestern, 


on. 
4782, TRANSPORTING SENSITISED PHOTOGRAPHIC PLATES, 
J.B. ‘Atkinson, Greenwich, 

4733, IMPROVED tage Toy, F. J. Thomas and R, H. 


C. Cotton, 
, Deptford. 
1888, 


Coup.ines, F, Wirth — 
rples 


H. J. Allleon Pere U.B.). 


4741. Trace Hooks, O. Lamp Hamburg.’ 
GENERATOR, J. mray. —(Comte de Dion, @. 
Bouton, and C. Trépa , Paris.) 


4745. for Corn, E. G. 
Brewer.—(B. Dolbecchi, 
4746. Raisine WATER from A. J. Boult.—(J. B. 


W, Sutton, London. 


R. Lake.—(T. A. Breithaupt, Strasbourg. 


4750. Suips, C. Crosier, — 
Valparaiso.) 
4751. W. Wise.—(A. & Boulier, Paris.) 
6th October, 1883. 


4752. 
4758. Waspinc J. mald, Glasgow. 

4754. Daivina Gzan, F. Jenkin, Edinburgh. 

4755. Raising WATER, Cc. Burnett, 

4756. Metats, F. Gill and W. Rockliffe, 
4757. 8. Briggs, Burton-on-Trent. 
4758. J. Beveridg Runcorn. 


Saw- | H. Sands, Notts. 
60. Propuctna Warmth, F, Wirth.—(™. 


achen. ) 

4761. Grinpine Apparatus, J. 8. Dronsfield and C, 
Butterworth, Oldham. 

4762. SxpaRatina Impunitizs from Macuinery O11s, 
J. Davids.—(A. Koeliner, 

4763. Stzam Exons, L. Cha; 

4764. Packine of ma, Ws Lake. Bell, U.8.) 
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8th. October, 1888, 
4766. Coxe Ovens, J. Jameson, Newcastle-on-Tyne. 
G. Twigg, Birming' 
up. Powzr’ Apparatus, R. Heyworth, 


4769, TeLkGRaPH CaBLEs, T. C. New Charlton. 

4770. Stipe Vatvss, C. de Luc 

4771, AnriFiciaL E. Marriott, Highgate. 

4772, Stoprers for Boit.es, J. Davidson, Sunderland. 

4773. Cements, &c., B. Robbins Battersea. 

4774. REGULATING P, Thompson. —( Messrs. 
F. L. Muratori and Ae Paris.) 

4775. Proptoma ORNAMENTAL StircHine in Szwina 

Haight, W. H. Wood, ind. U.8) 


Inventions Protected for Six Months on 
Complete 

9. TeLEPHoNic Apparatus, E George, F. A Pocock, 

and J. 8. Muir, jun., London.—2nd October, 


Borrons to Textite J. F. 
Atwood, Boston, U.S.—2nd October, 1883. 

4685. Buztts, A Boult, London.--A 
communication from J. H. Ring, C. Callahan, J. H. 
Pins and J. H. Morrison, Lowell, U.8,—2nd Octo- 

r, 
4686. Maxine Woopen Boxes, W. P. Thompson, Liver- 
—A communication from The United States 
Company, New York-—2nd October, 


1883. 
4740 Apparatus, L. Schmiers, Leipzig.— 


Ratsrva Water from A. J. Boult, Lon- 
don.—A communication from J. B Yeagley, Indiana- 
polis, U.8.—5th Octoder, 1883, 


Patents on which the om Duty of £50 
has been pai 
8979. Stoves, W. Smith, jun, Barnard Castle.—1s¢ 
October, 1880. 
$984. HorszsHoz W. R. Lake, London.—lst 
October, 


1880. 
4008, Warmuxe Hovszs, &c., G. Jennings, Stangate.— 
2nd Octoder, 1880. 
4011. Finrerina P. A. ‘Maignen, London.— 
2nd October, 1880. 
4033, DiscHARGING AsHEs from SreamBoats, J. J. and 
T. L. Galloway, Glasgow.—5th October, 1 
Ve ocipepgs, W. R. Lake, London.—2nd October, 
4036. Sewinc H. J. Haddan, London.—5th 
October, 1880. 
4050. Motive Power, J. Robson, Falmouth Road.— 
5th October, 1880. 
BILLIARD, Tastes, W. Buttery, London, — 
4040. ‘the of from Pens, 
M, Arnold, London.—5th October, 
4206. Veiver Prue Carpets, T. B. ‘Worth, Stourport.— 
15th October, 1880. 
. REFRIGERATING Apparatus, T. B. Lightfvot, 
Dartford—6th October, 1880. 
Tricyctes, R. H. ‘Charsley, Oxford.—8th October, 


4097. Propuctne Cotourep Desiens, H. C. Webb, Wor- 
cester. October, 


—8th 1 

4070. Trz and Core Mera, G. M. Edwards, London. — 
7th October, 1 

4400. Oprainina Various CoLours on Corton, T. 
Holliday, Huddersfield.—-28th October, 1880. 


Paten hich the Stamp Duty of £100 


$812. Furnaces, T. Henderson, Birken- 
ead.—2nd Octrber, 1876. 

3924. SYNCHROY isING Crocxs, J. A. Lund, London.— 
October, 1876. 

Coat Gas Scroupsers, H. Green, Preston.—7th 

1876. 

Tires, T, Shutt, Birmingham.—18th 

$857. Ovens, J, H. Johnson, London.—-5th 
October, 1876. 

8040, axcuons, G. Tyzack, Stourbridge.—12th October, 


8949, Maxine Gas, E. Brook and A. Wilson, Middles- 
brough-on-Tees.—12th October, 1876. 
Raas, &c., J. R. Readett, Dover.—6th 
tober, 1 
4160, Hypravutic Enoings, H, Da’ Leeds.— 26th 
October, 1876. ry 


Notices of inieation to Proceed with 
Applications. 


agume day for filling opposition, 26th October, 1888.) 
2. STRETCHING J. Birang, Rams- 


—29th May, 

2568. Provexs, BE. ds, communica- 
tion from 8. Boreau. 

2658. Rina Spinnine Frames, T. Emmott, Black- 
= —A communication from C. Verenet and E. 


-—29th May, 18838, 
Puriryine Musty Hay, C. Perkin, Northenden. 


2740. Bors. and rege % P. Thompson, London.— 
A communication from W. «egera14, June, 1883. 
2743, ReauLatine Exxcrric ARG Lamps, F. L. Willard, 

London.—2nd June, 1883, 
2751. Corrina SLATE. Rotts, O. Thomas, Bangor, and 
R. @. Thomas, Menai Bridge,—2nd June, 1883. 
2769. Evecrric Lamps, W. R. Lake, London.—A com- 
munication from C, L. R. Menges.— 4th uate 1883. 
2792. RooK-DRILLING APPARATU 
London.—Com, from G, M. Der' 1 
2793. Stopperina Bortces, W. E. e, London.—A 
communication from Messieurs Be e, Wulvéryck, 


2808. Pens, W. Brierley, 

. Exrractine O11s from Szeps, 0. Eskrett and W. 

a Searle, Hull.—6th June, 1883. 

2818. BREECH-LOADING SmaLi-aRMs, J. Woodward and 
F. Beesley, London.— 6th June, 1883. 

2823, SPINNING Spinpies, A. M, Clark, London.--A 
communication from G. Jaquith.—6th th June 1883. 

2852. Snips’ SLeerinG Bertus, W. R. Lake, London.— 
A communication from C. A, and M, J. 
Killion.—7th June, 1883, 

2866. Roapways for Tram-cars, T, BE. Knightley, 
don.—8th June, 1 

2874. Trw and TERNE D. Grey, Maesteg. —8th 


1883, 

Conpuctors, J. H. Lon- 
don.—A communication from La Société A. Cher- 
et Cie.—18th June, 1888. 

ARKING the Score of Games, J. H. Wilkenson 
. 8, Rogers.—14th June, 1883. 

3062. Pronucine INTENSE WHITE Licut, C. D. Abel, 
London.—Com. from C. Claménd.—20th June, 1883. 

8070. Enarnes, J. Fielding, Gloucester.— 


20th June, 
$145. ty Cuorus, H. H. Lake, London.—A 
munication from Hittemann and 0. Wackerow. 
P. J London—A unt 
. MatoH-Box: jensen, | 
cation from F. 


8820. of Liquors, I L. Mond’ Nort Northwich.— 


tem: 
2966. 
and 


4th A 
8821, Gas GENERATING Formaces, L. Mond, North- 
wich.—4th A » 1883. 


3850, CroaR Johnson.—A communica- 
tion from W.,B. Espeut.—15th August, 1883. 

8965, Boxes CONVEYING H. J. Herbert, 
Richmond.—15th August, 

Ssir-reepine Fiat bonus PRINTING 
— munication from D. F. 

Simpson. wan 1 

Me: M. Edwards, London.—27th 

August, 18 


4275. Licnt-reep Lusricators, W. A. G. Schénheyder, 
London. —5th September, 1883. 
4276. EcecrricaL Switcuss, H. H. Lake, London.—A 
com. from C. W. Holden.—5th September, 1883.: 
4297. for TeLepnonic Instruments, H. H. 
jon. —A from C. W. 
Holden. —6th September, 1883. 
4303. Hammers, Sholl, London.—7th 
September, 
‘Tass, W. Burgess, Malvern Wells.—28th 
tember, 
4633. W. Burgess, Malvern Wells.— 


28th September. 4 
. TELEPHONIC Apparatus, E. Goorge, F. A. Pocock, 
J, 8. Muir, and J. 8. Muir, jun., London.—2nd Octo- 
> 
2757. Moutpine in Sanp, 8. E. Seanor and J. Hill 
Leeds, and J. Butler, Bradford .—4th June, 1883. 
2771, Lienzovs ComPounns, C. D. Abel, London.—A 
communication from B. Harrass.—4th June, 1883. 
2782, EcectricaL Wire Protectors, J. O. Cottrell, 
Fanwood, U.8.—5th June, 1883. 
2784. Horse Hogs, F, Mote, Burnham Market.—5ih 


June, 1883. 
2788. Primary VoLrarc Barrenies, G. G. André, Dork- 
ing.— 5th June, 1883. 
ANGLE Iron, C. Wicksteed, Kettering. 
‘une, 1 
= J. Dlingworth, Whitelee.—5ih 
une, 
2803, SareTy APPARATUS for Gas BURNERS, &c., J. W. 
—— Dunstall Priory, and J. C. Hart, Stratford. 
—6th June, 1883. 
2804. GeneRatine, &c., ELecrric Currents, A. and T. 
Gray, Glasgow.—6th ‘June, 1883. 
2806, Weienina Apparatus, &c., I. and A. Wallwork, 
Hurat.— 6th June, 1883. 
LeatHer, W. Douglas, Kingswood.—7th 
une, 

2828. Tixes, G., C., and _L. Wedgwood, 
Stafford, and A. Marsden, 8: Stafford.—7th June, 1888, 
2831. BREECH-LOADING T. N. Palmer, 

ogee communication from D. Mefford.— 
Tth your 
2842. Furnaces, W. London.— 
Com. from G. 8 -—Tth June, 1883. 
2851. Froun J. Dance, Clifton.—7th June, 


1883. 

D. G. Fitz-Gerald, Brixton.—7th 
une, 

ys &c., J. Reynolds, Mount Greenwich,—8th 


— of Mix, G. Lawrence, London.—8th 


1833. 
2872. Exectric ARC Lamps, H. J. Allison, London.— 
Com. from W. Baxter, oi 1883. 


a, SerrT00%8, W. Vi Birmingham.—8th June, 

2889. InpicaTors for Steam Enarnzs, J. J.T. 

2902. Sares, H hubb, Lendon.—11th June, 1888. 

1906. TextiLe Fasrics, H. H. Lake, London. 
—A communication from Ia Société ae des 
Teintures et Appréts de Tarare.—11th June, 1883. 

2907. Moutpine Baicxs, J. H. Johnson, London.— 


Com. from G. J. P. Couffinhal —12th June, 1883. 
2918, Buoys, H. J. — London.—A communica- 


W. P. 
Thompson, London, — m 0, 
June, 1883. 
Drivine CentrirvcaL Macuines, A. Watt, Liver- 
-—18th 1888. 
2. Lirts, H. Had 
tion from R. ‘Liew —15th June, 1883. 
EATING PuospHatss of Lime, J. H. Johnson, 
London.—A communication Messieurs Crespel 
and Martin.—15th June, 1 
Gatvanic Evements, F, Wirth, Frankfort-on-the- 
ain.—Com. from C. Pabst.—15th a 1888. 


INCANDESCENT 
Lon communication from i ‘A. Gérard- 


communication 


don,—A 
Lescuyer.—15th June, 1883. 
8080. T: onEs, A. W. Rose, London.—2lst June, 


1883. 
T. H. Heard, Sheffield.—5th July, 


68. Moror Enainzs, C. T. Wordsworth, Leeds, 
and H. r.— 20th July, 1883. 

8836. HoLpine ABLES, F. C. Guillaume, Cologne.—7th 
August, 1888. 

4072. Szcurina Fur to Harpewep Woot, C. Vero and 
J. Everitt, Atherstone.— 22nd August, 1883. 

4081. Fert Carpets, W. Mitchell, Waterfoot,—23rd 
August, 1883, 

4102. &c., J. Farmer, Salford.—24th 
August, 1883. 

Worxmen’s True, N. C. Firth, Chester. 
_ ugust 

4191, Pompine hppamerée J. A. Wade and J. Cherry, 
Hornsea.— 30th August, 1883, 

4225. InrerMiTTENT Cocks, B. H. Chameroy, Vesinet. 
—lIst September, 1883. 

4266. for Frames, J. T. Chadwick, 
Salford, and J. Crossley, Bury. ary September, 1883. 

4292, the Lins of Baskets, T. Humphreys, 
Salford.—6th September, 1883. 

Sepiomber B. F. Merrill, Boston, 

4629. Bockres, H 
sation from 

4685. A. J. 
comm! 
Pindar, and J. H, Morrison.—2nd October, 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
5th October, 1888.) 


Lamps, éc., F. H. Varley, London.—6th 
1755. for Carryixa J. W. and 
H. J. Davey, Bristol. —7th 
1760. the Carsons of Arc Lamps, 
. Henry and H. B. Xe London. 
1761, J. Weibel and P, 
April 
ve, CHIMNEYS, &., R. H 8.’ Reev es, London.— 
April, 1888, 
ina TREATMENT of Praxts, W. A. Barlow, London.— 
Breve, jun., and J. Brown, 
LECTRIC Lamps, BE. Miiller, Lon- 
1788. Roriers, H. A. Walker, London, 
1766 BAtrenres, E. G. Brewer, London.— 
1798. Boar’ Gear, N. Hamblin, jun., 
1794. Secoxpary Barreries, R. Tatham 
and A. Hollings, Salford od Apri 
1799. Exrractine InTeRNaL from Borrixs, 
J. Hamer, Apri, 1988 1883. 
1800. Vans, C. Hill, —10th April, 
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1804, N. Hopkins, Birming- 


ham, 


1834, Sirs, N. de Teiescheff, Paris,—10th Apri, 


1838, BREEcH-LOADING HAMMERLESS W. Anson 
and J. Deeley, gham.—11th A 1883. 


Newcastle- 
Tyne,—llth April, 1888. 
Ho.psgra, E. Lan e, London,—11th April, 


185 “LOADING W. Gardner, Lon- 
don.—12th Apri, 1888. 

IREMEN at Fines, &c., W. BR. Lake, 

ndon.—14th 

Pouss, J. Mellor, Corwen.—1l7th 

1982, to the the Sza, &e., 
J. Bowman, Huntly. 

Brows, H. don i London,—20th 


2020. TELEPHONE Apparatus, H. A. 
A. C, Brown, London.—20th A 


2082. Apparatus, A. Haslam, Derby. 
—2lst April, 1 


2086, SHoTTLE H. J. Had Lon: 
don.— April, 1883. 


Boots, &c., J. Hargrave, Leeds.—28rd 
Tras, A, J. Boult, London.—24th April, 
2089. Ser-actino FEED-WATER &e., A. M. 


Clark, London.—24th A 
2001, Wa Waste J. Walker, Leeds. 


Taxarina Fanatics, H. J, Haddan, Lon- 
2185. IncanpE:cent Lamps, W. Crookes, London.— 
80th April, 1 
2206. = for Garments, H. J. Haddan, London.— 


lst May, 18838 
2287. Rep Dye Srorrs, &c., 8. Pitt, Sutton.—2nd May, 


18838. 
Rock Dritts, A, M. Clark, London.—1l2th May, 


2485. TREatina PuospHatic Stags, C. Pieper, Berlin. 
—l5th May, 1883. 


2958. BLEACHING aoa C. L. Jackson and J. Westley, 
Bolton.— 14th June, 


2989. R. Lake, London.— 
15th June, 1883, 


3028, Macuinsry, A. G. London.— 
19th June, 1883. 


8029. Supportine SHartine, A, G. Brookes, London.— 
19th. June, 1883. 


8114. Mariner’s Compasses, W. R. Lake, London.— 
22nd June, 1883. 


J. Heselwood, Leeds.—19th 
mos. roxas for Looms, J. K. Tullis, Glasgow.— 
uly, 1 

8685. Fastentnes for Boox-c. W. A. Lon- 

Hats, R. Lake, London.—8lst July, 
8887. ADJUSTABLE Cuarrs, W. R. Lake, London.—7th 
August, 1 


3989. Propuctxa Wrovort E. P. Aloxander, 
London.—17th August, 1883, 


9th October, 1883. 


Gas Recutators, 8. Slack, Shefficld.—10¢h April, 


7. THRasHine Macriungs, J, Coulson, Stamford.— 
April, 1888. 
1829, ELEcrric SiaNALLING Apparatus, B. J, B. Mills, 
April, 1883. 
R. Oakley, London.—12th 


WAT£R GOING DOWN VENTILATING 
Suarts, R. Oakley, London.—12th April, 1888. 
Stoves, R. Oakley, London.—12th 


LATING Es,” 
1810. Ps for F; London, 
4 ROS ECTILES ‘or Fire- L. A. 
—12th April, 1888. 


1858. A. J. Boult, London.—1l2th 

Roap Venicies, W. J. Brewer, London.—12th 
owen A. Attwood W. 
Gombault, London.—14th 
Berry and P. Stuart, Edinburgh. 


fast.— 14th’ April, 1: 
1909. Firz-aRMs, Lake, London.—14th April, 


1993, SoREW PROPELLERS, A) 8. W. Snowden, West 
Hartlepool.—16th April, 1 

1928. Hanoine Sutps’ Rubpens, 8. W. Snowden, West 
Hartlepool.—16th April, 1883 

1983. Gum TraGacanth, A, C. Duncan, Mancheater.— 
17th April, 1883. 

Ain Pumps, J. Barrett, London.— 

1999, Friax, J. Belfast,—10th 

Reynolds, 


2003. Inon Sups, J. B. 
UPPLYING ELECTRICAL Fo! 

biton, April, 1888. 
'YNAMO-ELECTRIC ACHINES, Clark, Lon- 
April, 1883. 
2045. Gun Carriaces, W. R. Lake, London.—2érd 


Sucar from Motasszs, 0. Pieper, 

28rd April, 1 

2076. AssistiIne Persons to Sina, &., G. N. 
Carozzi, London.—24th April, 1 

+ | 2005, Pree Keys, J. 8. Beeman, London,—25th April, 


2101. Break-Down Swap Guws, 8. A. Grant and W. 
jams, London. —25th April, 1 
DREssiING Macuines, R. Lund and 


» Preston.—27th 


Insecrions, O. Imray, London.—28th 
Howrixa Macurygry, T, Thomas, Cardiff.— 


DYNAMO-ELECTRIC Macuines, C. T. Bright, Lon. 
don.—4th May, 1883. 
Locks for RAILWAY Canriaczs, H. Parkin and 
C. J. Reynolds, London.—8th May, 1883. 
2473. InsuLATING A. J. Boult, 
London.—17th May, 1883. 
&., A. M. Clark, London.—26th 


Burrers, H. H. Lake, London.—29th 


Srup Fastener, A, 


2787. iy Rattway to 
2847. tton.—7th 
June, 1 


2991. Trow Survaces, A. 8. Bower, St. 
Neots.—15th June, 1888. 
$390. Couxtina Newsparers De.iversp from the 
Fo.pixe J. E. Taylor, P. Allen, and C. P. 
Scott, Manchester.—9th July, 1883. 
J. Burlinson, Sunderland.— 


3484. No1sELEss Tires, W. H. Carmont, Manchester.— 
16th July, 1883. 

$616. Repeating Fire-arms, H. H. Lake, London.— 
28rd July, 1888. 

S705, for Sn for Stonine Spirits, E. Smith, Liverpool, 
y, 1883. 

$729, Dritiine A. Shedlock, New York.—~ 
July, 1883. 


i 
*,* It has come to our notice that some applicants of the é 
Patent-office Sales Department, for Patent Specifications 
have caused much unnecessary trouble and annoyance, : 
both to themselves and to the Patent-office officials, by | 
giving the number of the page of Tae ENGINEER at i 
which the Specification they require is referred to, instead ; 
mistake has been made by ing at THE ENGINEER 
Index, and giving the numbers there found, which only ae :. 
refer to the pages, in place of turning to those pages and ) 
finding the numbers of the Specification. i 
Applications for Letters Patent. 
*,* When have been communicated,” the H 
name and addrees of the communicating party are ' 
printed in italics. ; 
2nd October, 1888, 
4 
| 
Hassall, Loudon. 
4671. ALARM for Bicyc.es, U.S. { , 
4672, Governine Apparatus, D. Dunlop, Port Glasgow. ing 
4678. Stanps for Borris, J. Mallol, Birmingham. 
4674. Gas Cooxine Ovens, 8. Leoni, London. 
4675. Latoues and Locks, F, J. , London. if 
ul {8d 
} 
~ 
iM 
2983. InpicaTine the of Water, R. I. Barnes 
and H. 8. Heath.—18th June, 1888. 
2940. Gas Stoves, H. J. Haddan, London.—A commu- a. / 
nication from R. Kutscher.—13th June, 1883. | Y 
itzner, 
4716. Ain Compressors, F. W. Scott, London. 
4717. Beurs for Macninery, B. A. Barczinsky.— (Messrs. | 
Korngold and Joffe, Poland. | 
Basset, 
May, 183. 
2665. Covers for Conveyina J. Hertz, Lon- 
don.—380th May, 1883. 
2730. SHot, &., G. Lampen, Gateshead-on-Tyne.—lst 
4 y, South Norwood. i 
and Servas,—6t2 June, 1883. j 
\ 
4743. SAUCEPAN COVERS, 3. Bertram, London. 
4747. Gas Burners, J. 
4748. ORGAN Pepats, J. 
- 
y ) 
q 


-Oor: 12; 1888. 
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formed of of carbon coated | '716. Mawuracrurs or Sopa, &c., L. Mond, Northwich. action of caustic alkali and or frst subjecting 
Last of tang |. 1888. 6d. them to the sotion of oxidants, such as ot 
122, 94.; 188, 94.; £78. 94.; 806, 2d.; 521, 44 ; 656, 24.; | Cmployed as the exciting fluid. 
; 681, 682, 24.; 687, 2d; 694, 2d ; 696, 24; | 681. Euecrerc Liguria APraRaTus yor RAILWAY AND the cement pellicle 
707, 2d ; 709, 2d.; 710, 2d ; 714, 6d ; 715, 64.; OTHER CarriacEs, A. M. London.—5th Feb-|'71'7. Lamers For 
7s, 6d.; 717, ; conmuniontion (row H. De Kabuth; February, —{Not proceeded to the action of solutions of alkalies ort 
58, 10d.; 757, 2d.; 759, 2d.; ; 2d.5 Pari: proceeded with. mixtures 
760, 94.;°770, 77, 2d.; 779, 24.; 788, 94.; 789, The oll reservoirs of the PR the ins 
798, 2d.; 794, 6d.; 802, 6d ; 807, 2d ; 808, 2d.; 809, 24.; | by accumulators, which supply current to a - | fittings for ships’ binnacles, purpose "704. Wieiotenn oe Citas Widumiii 
810, 2d.; 815, 6d.; 816, 10d.; 817, 4d ; 819, 2d.; 820, 6d.; | descent lamp. ee ee CaNpEscinc Exxcrric Lamps, @. Bowron and W. 
822, 6d.; 828, 6d.; 824, 6d.; 826, 2d.; 829, 2d.; 880, 2d.; 682. Srornace Barrzrre: on Accumvu- '719. Saraty P: AND APPLIANCES IN Iondon.—12th February, 1883. 6d 
831, 2d.; 833, Sd.; 884, 6d.; 835, 2d.; 839, 2d.; 840, 8d.; LaTors, J. H. J February, 1833. CONNECTION THEREWITH, W. ate ol 
842, 8d.; 848, 6d.; 844, 2d ; 845, 6d.; 846, 6d.; 847, 6d.; 4 comm: rom J. A. Mahoney, Washing-| __Tth Februory, 1883. 6d. divided carbon and a solution of sugar. The mass 
848, 2d.; 849, 2d.; 850, 1s.; 851, 2d.; 852. 6d ; 854, 6d.; ton, U.8.)—(Not proceeded with) £d. The “ plugs” consist of several fine wires or strips 7 ha <iiecie oi through 
877, 4d ; 879, 8d.; 880, 8d.; 884, 2d.; 889, 6d.; acid containing an ~ The fusing of the completes a by-pass circuit and manner, 
820, 6d ; 892, 6d.; 894, 2d ; 895, 6d.; 897, 4d; 809, 6d.5 | aare also causes a bell to ring. A T-frame placed between | '765. Porurvisa Gum Cora eer A, foment 
900, 6d.; 906, 6d.; 907, 24.; 910, 6d.; 911. 8d.; 914, 6d.; Secn feun the main conductors carries a on its upper part London.—12th February, 
915, 2d ; 917, 6d; 918, 4d.; in cases where a local connection has to be made to an from J. D. Ross, Singapore. 
988, 4d ; 937, 6d.; 933, 6d.; 940, 6d.; 942, 8d.; 944, 4d.; underground cable. ; 
ous, 08.5 008, 050, 1a. 056, London.— 6th | amp HOLDING THE Moorarrece tus to the process of washing and sit 
968, 4d ; 6d; 5d. 5 » 64.5 4 another in Srem or « Usep For 
1218, In; 1229, 4.; 2270, 6d.; 8000, 6d; 8001, 8d.;| ‘The lead on its passage to Londen. February, 1888. ‘766. APPARATUS IX OR BY WHICH Coat Gas CAN BE 
8141, 64.: 8160, asemi-molten state, is acted on by a blast of any th 4 ALONE 
will be forwarded by post from the | 634. Arrsnatus yor Regu.armo Ecrovaro Lasre, 
be and Grey .—6th February, 1888.— | '741_ -Arranatos ror Taxrva MEASUREMENTS OR to comet lobes, and Tt consist 
Post order, made ble at the Post-offi (Not proceeded wi FoR Corrine our WEARING APPAREL, J. ia from one side o supply cock 
High Holborn, to Mr. her Majesty's The feed of the carbons is regulated by continuous J. Werner, London.—10th February, 1883. ber top 
London. Tent, @ cope, trecti: gears wai coc! 
— mechanism. for When the move at p it narrowed, 
NS trod ig resistance APPARATUS FOR PoLIsHING THE SORFACE OF | an openiv formed on e, the narrow part 
INEER 656. Construction oF TessELaTED EncavusTIC AND ary, -—(4 communica: rom F. » | one arm @ pire own between the 
OTHER TitEs, &c., W. M. Hobson, Birmingham.— Lyon.)—(WNot proceeded tes in the 
ome 6th February, 1883.—(Not proceeded with.) 2d. The apparatus consists of a series of polishing devices | cock can be turned so that the gas passes up 
122 Jorwrs or Sanrrany Pires, A. B. Wren, he squares | set in motion by asingle driving shaft actuated by | either of the two arms. 
p to receive the tiles. table 767. ATTACHING AND OTHER ARTICLES 


Bideford.—9th 1883.—( 


a ma: le between two pe. 

A covering is round the join’ 

Fisn, Crustacea, &c , C. A. Barber, London.—10th 
January, 1883.—(Provisional protection not allowed.) 


totic 
156 Apparatus For ConTROLLING, INDICATING, AND 
THe FLow or W. W. 
Mordey, London. —10th January, 1883. 
ms of an automatic swi by which the 
dynamo generator and 
an pone or m of mains is —— when 
the electro-motive force ae either of the latter acquires 
an excess over the former. The reversal of 
the current causes a pair of solenoids to rock a lever 
fitted with contact making devices, by which the 
circuit is broken. A shutter of insulating material is 
interposed between the contact SS at the moment 
of breaking circuit. An electric bell circuit is com- 
pleted on the reversal of current. 
278. Cavcu.atine Apraratos, A. J. Boult, London.— 
17tt January, 1883.—(4 communication from A. 
Seignon, Marseilles.) isional protection not 


This relates to the arrangement of squares bearing 

numerals for the multiplication table. 

806. E.zcrric S:ons on ApPaRATUs FOR ILLOMI- 
NATING AND SIGNALLING Purposss, H. V. Weyde, 
Lmdan.—18th January, 1883. 2d. 

t of an i d t lamp is made in the 

form of the word or design required, and enclosed in a 

suitably formed glass casing. 


809. Rearinc anp Macuines, H. and F. 
Armour, Linlithgow.—14th February, 1883.—(Not 
proceeded with.) 2d. 

This refers to means or fittings connected — the 
guiding and turning of reaping and mowing mach‘ 

349. Te.ernonic Apparatus, A. Teske, 
January, 1883. 6d. 

The instrument comprises a combined transmitter, 
receiver, signalling device, and means for breaking its 

signalling circuit, ani éompleting that of the t 

instrument ; also means for placiog the transmitter or 

receiver in circuit as requ 

GeweraTors Morors, W. M. 

nvention relates a electric generators 
having the coils of their 

wound. To simplify the collection of the current, the 

equipotential ts of thi ted 
ther. Vi methods of win: 

ing the junctions of the 
described. The connections to 


which are respectivel 
currents are collected by a pair 
ordinary manner. 


460 ng | Jan- 
wary, fot 
The receiver a solenoid, the of which is 
attached to a diaphragm at about its centre, the other 
end of the cone being acted upon by a spring tending 
to force the diaphragm outwards in opposition to the 
action of the current. 
621. Trainive raz Human Voice To Propuce Musicat 
&., J. W. London. — 


which are played on by the ——, and cause hammers 
to strike wires, so that the sounds produced 
the compass of the human voice. 


504. G. H. Bassano, A. Slater, and 
T. Botlins, Derby.—8rd 


with 

vibrating dia) forms a po bg of an 

electro-magnet ; or 

tet ‘of it is capable sonorous 

vibrations. The diaphragm may be of non-inductive 

materia], a piece coe of etal belng fixed one, or it may be 

extended in the form of an armature 

623. Aprararus FoR MEasURING AND REeGULATING 
Currents or Ecvecrricity, P. Cordew, Chutham.— 
5th February, 1883. 6d. 

The expansion and contraction of a fine vertical 
wire placed in the circuit actuates a pivotted pointer, 
the outer end of which sweeps over a graduated arc. 
To regulate the potential the iter has attached to 
it a piece of m which dip more or less into 
mercury, and thus effects the current passing 
a shunt on the magnetising coils. 


624. Evecrro Motors, W. R. Lake, London. 


Vienna, and F. ahmaier, 
This relates to means for 


tle. commutator plate for 

reversing the direction of of the motor. 

628. on Ma- 
crine, R. W. Munro, —5th February, 18838. 
—(A communication orn A. B. Swonnikof, Paris.) 
—(Not proceeded with.) 2d. 

ving a disc arma- 


The pol 
tare are in line obliquely or in 
ensateens line. The cores of the armature coils 
are parallel to the axis, and are each connected by iron 
bars to their diametrically opposite cores. 
629. Voxtaic Barreries, R. Larchim, London.—5th 
February, 1883.—{4 communication fi from Hart- 


mann, St. Petersb Not proceeded with.) 2d. 


February, 1883.—(A communication from J. M. £0 as to ensure the necessary 


ying prevented by makin 

fra; bein 

650. Vouraic Barrenres, W. R. Lake, London.—6th | Prove Yang. 
ac 


materials, is one w shall be | '740. Apparatus usep 1x Roastinc Meat, &., 2. 

practically for = indefinite length of time. Walker, February, 1883.—(Not pro- 
ceeded wi 

661 Macuines, J. Munro, London.| the object is (et with 


—6th February, 1883. 6d. 

The armature is constructed of grids of copper placed | *, Testing jack, or 
radially on the sides of a disc; or the grids 
may be in the form of bars upon | '753. MacHINERY FOR 
the circumference of a rotating drum-like frame. Stone, MARBLE, GyPsuM, J. 


Johnson, London.—1| February, 1888. — 
om. 3 Apparatus, H. H. Eldred, London.— nication from J. Westinghouse, jun., , 0.8.) 
February, = 6d. Od. 


mhe¢ diaphr: non-inductive material, and has tes, First, to a sa machine for cutting 
blocks of stone, é&c., into of various thick: 
on. hen ome APPLIANCES FOR BIcycues, ao. B. | according to number of saws used and the dis- 
London.—T7th February, 1883.—(Not pro- | tances they are set apart toa e 
ding stone, &., to 


> the exact 

This relates to certain appliances to be fitted to the 

fork or frame of a cle, or other like | eme: ainst 

ee to enable the wheel or wheels to be moved | which the stone or material to be ground is P oy —— 

round by the hands of the rider alone, or in conjunc- | passed; Thirdly, toa machine fr for 

tion to that of the feet ; also to means or to | stone or other ike articles, sepoee 5 ng Ay 

facilitate the guiding of the vehicle. perfectly true. 

681. Evecrric Merers, C. FV. Wing, Rutland- 
shire, and H. H. Tth Febru- 


ary, 1883. 2d. 
This relates to modifications of ertente Be. 508, of 
1881, and No. 3434, of 1882, and consists in 
of the current to work a small motor, which, by means 


PREP F. L. Fish, New Jeréey 
T. Washington, 


of a recoil divid: heavy balance. woody shell, capabl them from 2 

ARIES any, trom | OF Sprouting. apparatus is described in whi 

‘Not with.) 2d. jected to the action of the acid for 
‘ay ington the the cotton seeds | fifteen eying then to friction 


seeds are left ee Sree eapable of pro- 


tecting them pness or other injury in | '756. Gun CarriaGzs, ry Noble, Neweastle-upon-Tyne. 

ha but are fitted especially for crush- —10th Februa wg heen 8d. 
687. poin int thin the or oh on by 
case. The rollers on 


This ooasiste in rovements in the lock mechanism suit the ciroumetances of the 

of self-cocking load ing small-arms. iage trains 

604. Construction oF Riverrinc Ma- 
cHuines, R. A. Binns, February, 1883. | to suit more nearl 


with. ‘ked. pat 

This to the construction of a machine worked | recoil presses, the pistons of which are fi with 

epring loaded valves, which allow water to pass from 

696. Tarps on Cocxs ror Drawinc-orr Frvrps, J. B. to the other. A hand to the 

The object is to continuous waste of fluid 

when heck He wren or partly open by design or | 757, Macunras 
negligence. 

608. ApParatus on Switcu ror Exvecrric Lamps, &c., 


e ite thro wl a passes, vements ma 
= material ied Ero 


INCANDESCENT ELECTRIC &c., A. Swan, 


The mould is constructed with a bottom formed of whereby the taper on the 
in one i and having an inclined ppper surface, | pl usually necessary to any deep 
and wi! inclined article is dis with and a cell is produced, the 

on their Sewer outiines, andl sides of w! will not fall in or the bottom suck up. 
ser the bottom art to the mould and sup- 


‘702. Inx-surPLyinc PENHOLD! ing both to be down directly the outer plunger 
London.—8th February 1888. Not with.) to move slowly upwards the inner plunger is 
quickly, ax and current of air forced the 


to construct an ink reservoir within plungers into the bottom of the cell. 


‘707. FoR SPIcuLaTiNnG SPILts FoR | Apparatus FOR EXERCISING WITH VELOCIPEDES 
CLEaNIna, R. Dz lanchester.— 9th FoR INpoor Practice, J. M. West 

knife witain be This relates to 


Richmond.—9th 1883.—{Provisional pro- | with the 


ing the label in clay or similar | 761. MawvracrorE oF © Twist Lace Ma- 
ped or | dc, @. Bentley and B. Blary, Nottingham, 
‘710. Ratway F. G. M. Stoney and R. C.|_ This relates manufacture of imitation Swiss 
estminster.—Oth February, 1888.—(Not | lace, also to the man’ of such lace wi! erent 
formed com! net or man 
or th ‘by combination Swiss net or lace by a new method of 
means of dies. = 
man throw thread : 

to a new method of produ ucing all three gait combina- 

This consists essen two or 


tially behind tion net, and also gait net in hands at 
te a su entary yn contracting = the same time with combination or ordinary work as 
beck required, and to working colours in the same. 
into the said supplementary 762. APpLiances FoR &e., A. 
to w ther direct int into the In th ter 
or inte the or fire- is fitted, and is always open, and within this 
box. smaller one is pivotted and supplied with water by a 
EXTRACTING rrom sucH | Dall valve, and connected to the pull of the urinal, so 
SoLurIons a8 ARE PRODUCED In THE Manuracture | ®* to empty itself into the outer cistern. 
or Sopa By THE Ammonia Process, L. Mond, North- | '763. Treatment or Textite VecrraBie Fisres, J. 
wich.—Sth February, 1883. 6d. Imray, London.—12th , 1883.—(4 communi- 
cation from B Frémy and V. rbain, Paris.) 4d. 
in removing the 


This consists in cu 
mais of ammonia and thoee not a vasculose of fibres, such as those of Rhea or 


‘A 

The object is to attach ps tae and other useful 
articles to bottles a cover of 
w board, glass, me or oO terial 
formed to the bottom of bottles. 
‘768. FasTenine or ARMOUR L. W. Broadwell, 

February, . 6d, 
con 


'769. Martca- J. @. 
BSchw wabacher, Parke 


The object is to utilise match-boxes for advertising. 
relates to ce for effectually spreading 
ni 

‘771. Manvuracrurs or Screws, H. H. Lake, London.— 
12th February, 1883.—(4 comm Jrom the 
Screw Company, New Jersey.) 


to machines for rolling the 
d consists in shaping the adjacent or work- 
ing face conn of a curved stationary die and a cylindrical 
ting die, so that they a each other at the 
tion where the point of the screw is formed, and 
inclined ribs on the faces - = dies are continued 


us forming a contined to screw.” A 
further improvement consists in the use of two or 
more revolving ——— dies with correspond 
curved stati ies —— with relation to 


other to enable blanks to pass freely from one pair 
of dies to the next. 


2. Mecuanism ror So Beis, @. Porter, 
February, 1888.—(Not proceeded 


2d. 

mnt relates to the arrangement of the mechanism 

for actuating pneumatic signalling apparatus. 

778. Brean, H. H. Lake, London.—12th February, 1883. 

4 from T. Montérichard, Paris.) 
Wi with?) grain is placed in 
‘a na a 
re holder and immersed in the water, w! 
used to boil for about = hour, when the 
an the water when cool 
for the fermentation 
in making bread. 

'7'74. Dovsiine Corron, &c., W. and C. 
Bracewell and A Barnoldswick, York- 
shire.—12th February, 1838, 

This relates to frames with fixed and loosed tubes, 
the former acting as a bearing for the spindle, and on 
the latter the bobbin is placed, and it consists | an 


ed in 
such a manner as to be readily turned on or o: waite 
on fhe 


dle or against a 
on the top of the fixed tube. 
'7'75. Consumine Smoke 1n Furnaces, J. H. Johnson, 
London.—12th unica tion 


—.| comm’ 
from a sine du Chauffage Industriel, Paris.) 
This consists essen 
to the of a air to wy it is 
arious arrangements for effecting 
are 


‘776. Sevr-acrina Excavators on Dreposrs, &c., 7. 
Whitaker, Horsforth, Yorkshire.—12th February, 


with and support the when sus- 
pended by the hoisting but it when the 
rests on the 


This consists in fitting 
to hold any suitable liquid, which may be discharged 
in suitable quantities by touching or 
lever to open the discharge orifi 
‘779. Lupricatinc APPARATUS, FOR SPINDLE 
OTHER Bearinos, W. Dundee 
, 1888.—( Not proceeded with.) 2d. 


venting 
the oil more utely una’ 
reception of dust, 


C. F. Bower, London.—138th 


in an saucepan, 
ed to enable the receptacle 4 
top of the above the water, 
or it may rest at the bottom of saucepan 
immersed in the water as desired. 
Gas Moron Enorves, H. Townsend and B. and 


B. C. Davies, Bradford.— 1888. 6d. 
In 2 horizontal engine two cylinders are arranged, so 


One end of the pipe has a part of ite substance 
removed from the exterior and the other end has a : 
the bolts are expanded within receeses in the armour- 
plates. 
allowed 
allow | nis COnsis h removipg wie nore hich 
be set to any required 
b several “Thane 
livided into discs, so as 
‘ between a holiow sleeve and the shaft to diametrically 
i opposite segments in the shape of bars parallel to the br of this invention consists in im- 
chines or mills on which grain is 
‘ t between two discs having annular 
or the cheult. The plug fo | 
pletes or Pressina Grass, J. @. Sowerby, Gateshead-on- 
; the casing in the ordinary way. Tyne.—12th February, 1883. 4d, fxed tube, and to reduce Uunecessary drag or res 
699. Movutns ror Movutpinc on SuaPina Bowss ror| The object is to prevent what is known in press | ance to the loose tube, its upper end may bear it 
: _ glass making as “‘ sucking,” and it consists in an im- 
This relates to an instrument consisting of ke 
hold hat i be hed fi d 
ti older or casing, that it can be pus! orward to per- . Wasnine Macuines, J. Kennedy, Strabane, Ire- 
: mit of a nozzle opening and ink to flow to feed a nib = ae February, 1883 tied ed with.) ee 
or other writing point, and then to return under the 2d. This relates to the parts of self-acting excavators 
i action of spring, the return closing the nozzle to con-| This relates to the arrangement of a tub provided | which operate in opening and closing the same, and to 
fine the remaining ink in the reservoir. with friction rollers. the lifting apparatus used in conjunction therewith. 
Any en eee can be used by adding a — 
i ing frame or hook, suspended from the jib at a suitable 
; elevation above the wagon or barge to receive the 
dredged material. A chain or rod is attached to the 
70 nd @ crosshead at its upper extremity, constructed to 
. OO engage readily with the discharge frame or hook. 
are fixéd on the frame of the excavator and 
'7'78. Bausues, C. Jack, London.—12th February, 1888. 
4d. 
Webs Sa On = ene, 


12,' 1883, 


THE ENGINEER — 298 
. that_one end of each ‘forms a working cylinder in nance internally are made with internal and external ,830. Tazatment oF THE Waste Liqtor Propvosp iw | 840. APraRatus FOR QUICKLY REDUCING THE a 
which the’ of air and gas mixed is ignited while | surfaces of a conical form, when several layers’ are Howell, Taibach.—l5th February, or a wHen Usper WAY or VEERING It, IV. B 
the other.end of each acts:as a com cylinder. | su the inclination of ‘ 1883. 2d, ; Tully, Chowdean —16th February, 1888. —(Not pro- 
In one form the. two. working cylinders are at the ceeded with.) 2d. 


782. For Meat, Fise, Burren, Concentra’ 
&c., anD APPARATUS FOR OPENING THE SAME, 
T. @. ‘Dolby Dulwich 18th February, 1888. 6d. 
A shoulder is formed d the le of the can 
near top, and 


6 a the 
outside covering piece of the picker. 

786. CLeansina THE TUBES oF 
&, J. P. Bark, Bootle,— 
“Tus alate to the employment of a current of water 

under pressure, 


‘787. Breaxine Pic Iron, &c., J. 
and Mason, Leicester.—18th February, 


A strong hook is reci a crank or cam and 
draws the pig iron woes until it is broken 
into pieces. 


‘788. Ramway Brakes, A. M. Clark, London.—18th. 
Fe —(4 communication from J. van D. 
Reed, New York.) 10d. 

This rela 


tes to automatic railway brakes operated by 

_ friction gear and other mechanism from one of the 

axles its carriage, tt which are made con- 
tinuous in their character a conn: 

the brake mechanism of one . It 

consists in the combination with friction drum and 


ing 
ism into action and com; tin, 
whereby the pull recei 
of one car is caused to to the like 
mechani+m of an adjoining car without loss of power 
. When the brake is accidentally broken. 
couse the mechanism automatically causes the 
be applied to the cars at either side of the 
rupture. 
—(4 commu: 
proceeded with.) 2d. ’ 
rie ed ist in the grain at the most con- 
venient degree of temperature and dampness suitable 
for its germination in either thick or couches. 


‘790. Corrucatep Box Irons ror Piarrina Hosiery 
J. Gautherin, Paris.—18th February, 


Two irons are employed, one fixed and one mov- 
und accord 
duced on the fabrics 
‘781. Seconpary or Srorace Barreries, 7. Rowan, 
London.—18th February, 1883. 
Relates to dividing the vessel into number of ‘cells 


lever mechanism, 
by the draught mechanism 
to be transmitted 


by walls of insulating material, which be either 
perforated or plain. ais 
Newport.—18th Fe : 
arma’ of two thin discs of 


opposite 
corresponding number of steel 


—18th 883.—(4 

ier Pe Perit) of ordinary sh 
com bina’ ears 

ing agg thereto without the a em- 

ploying - both hands, as is the case with shears 

‘705. FasTenines For &e., H.,and F. 
Dowler, near Birmingham.—isth dy 1883, 


to fastenings in which a stud fixed on 


one of the article enters an eye fixed on the other 
part, and is engaged and disen b. gentle pres- 
sure, and it consists in forming stud of a 
cup form, and the eye of a g form. 


‘708. Larcues, anp Securina on 
THe SPINDLEs or LOCKS AND 


The latch is held in the raised 
is lifted. when pos 
closed 


spindle into the 

by a rose in 

knob of the latch the rose, 


802. Construction or Butrer Work: T. Bradford, 
carriage, it can readily and fixed 
the the efficient working 

comer ‘of “header” bricks formed with a 
805. Construction or A. Cassagnes, 


the 
@ roller 
means of a suitable 
the but Hog of 
803. Watts ror B 
an posed 
banded 
ore at the where the: poly 
space intervening wall 
Puris.—14th February, 1 
The cylindrical hoops used to strengthen the ord- 


806. Taeatixe Feur, Partr 


THE Manuracturne or Fett Harts, J. 
Denton.—14th February, 1880. procented with 


reduce labour 
in the ‘ening process. 


stoves 


es coo! and, on the door 

g shut and a lever led underneath the latch, 
or on a joint or the oven, 
the supply of gas is automatically ed‘on, ° 


812. Domestic Stoves anp Grates, H. Thompson, 
Canonbury.—l4th February, 1883. 6d. 


: 

2 


const 
communication from G. Klotz, D 6d. 
er & w are 
device pushad over the 


‘aye, 


ine 
sf 


814. Locks anp Las J. Ke 
February, 1888.. 


and it consists, First, in — 


ments are described. 
815. Rar Screws, ee 


e chairs, rails, 
from time tne be tgh 
ee ew wisting or turning the shanks 


Motive Powsr P. Blwell and 7. 
Parker, Wolverhampton.—14th Fi 1888. 10d. 
This relates to several improvements in in the general 
construction of the engines. 


81'7. Brass Bossrn Winpino Encines, J. Mosley, New 
4th February, 1888. 4d, 
This relates to certain methods of effecting automatic 
action in brass bobbin windin, one 
818. Sroxep WHEELS FoR ILWAY AND 


This relates to the —. of “broad-back” 
spokes, and consists in ae em in bars and 
reducing their ends pressure instead of 
by hammering ; for b 4 
spokes to the required form by hydraulic power, and to 
means for glutting or weld up the spokes and 
rim at the junction, which are also a ble for the 

purpose of welding or dabbing on single spokes. 

819. or Rattway CARRIAGES AND 
Bhe, —14th February, 


T 
R. Lake, London.—14th February, 1883.—(4 commu- 


This 
ich 

not directly, but through the of 
lower rollers, in a quantity which can be regulated. 
822. Courtine Apparatus For RalLway VEuHI 


¢, London.—1l4th February. 1883.—(4 com- 
munication from C. 4 Mark, Flint,U.8) 6d 
This consists, First, in the connecting together of 
the couplings at end of a vehicle, so that the 
draft is communicated directly from to 
cou rather than to the vehicle; and 
in the peculiar of parts 


on, ARMS, F. Beesley, London.—l4th February, 


The object is to utilise the expl sion of the 
or its equivalent, or the recoil of the 


juent 
on such explosion, for the pu of tomaticall 


effecting the cocking of the Somer or its equivalen' 
ready the next 


824. Exrensiste 
London. 


the truck, so that the direction of 
changed without moving the truck. 


826. Preventine THE TRANSMISSION OR RADIATION 
or Heat THROUGH TH 


nication from Potter, New’ "York. 
The object is to so control 


from the 
pressure at which it is At, - the reservoir to 
rs Working” pressure, such expansion may be 


causing 
through which the ¢ din; & 
the cylinder an additional of air 
su 


produced merely by 


Taps, J. Dunderdale, Hi 

1888. —(Not proceeded with. 
the or employment of tw 

—or a double tap—one placed above the other, 

so arranged that when one velve epened tos ther 

80 w one 

valve is cloged, 


of |. 881: Fostex Pxvos; J. 


produced in 


Bast 
February, —(Not with 2. 
Ae nay the construction of a fusible plu; an 
to provide a lug which shall 


833, Walker, London.—15th 


Tho object to construct portable batteries by cm- 

ploying an tant formed as a paste. 

834. eas AND Boxes oR RECEPTACLES FOR SAME, 
@. W. von Nawrocki, Berlin.—lsth February, 1883. 
—(A communication from Messrs. F. Gerken and @. 
Goliasch and Co,, Berlin.) 6d. 

g to this invention the matches arepro vided 
at or near the bottom with the igniting composition, 
and at the other end with a friction composition for 
Another part of the invention 

the box for containing the matches. 

th February, 1t w 
me object is sto provide an acrangement for receiving 
and directing the nicotine away from the stem. 

837. Corrzs-curs, C. D. Abel, London.—15th February, 
1883.—(4 comm from M. D. Pasvouri, 


ee-cups m thin porcelain, w! are 
less liable to be broken both in the Teeaetilene ae id, 
in subsequent use, 


Brusuine Carpets, 
—1ith February, 


apart and 

caused to revolve in the same direction. One end of 
thereon, and the end ta to rolled 
thereon, and the other end is attached to the other 
roller, rollers others are mounted 
carpet the rat beng 


bonne of wire rope, which are caused to strike the 


carpet may be afterwards passed between rotary 


839. Apparatus ror, Destroyine Insect Vermin, A. 
‘A. Akerman, London.—l5th February, 1883.—(Not 
proceeded with.) 2d. 

spiral lor ion of high- pressure prin. 
840. Apparatus ror Benpine on Formina Leap, 

CoPpPER, AND OTHER SUITABLE MeTaL TUBING INTO 
Benps, Coizs bribe Spinats or Various Saares 
axpDesions,7. Drake Huddersteld, —15th February, 


The drawing shows a machine for bend: Legs into 
a spiral, One end of the pi; pm to the 
spirally grooved roller A which is mounted in at 
supported in in the framework, and is caused to revolve 
by suitable gearing. Above this roller is a screw shaft 


ereto 

act anti-friction J, which 

Bears on the pipe and forces it into the spiral groove in | cy 


This relates to an a tus by the aid of which the 
inventor claims to a suspend, dis- 
charge and lower grabs, tippin; ckets and other 
diggers, or dacbarging by means of a 
single controlled by one man. 


848. Apparatus ror Hotpine Dry Piates or Fits 
Berore, AND AFTER EXPOSURE, AND FOR 
CHANGING THEM IN THE PHOTOGRAPHIC CAMERA, 

ionken Hadley.—15th February, 1883. 


lates to an tus in the nature of a com- 
di ates or films su mn 
or ively up 
lor exposure, and for receiving and pecking away 
the wat plates or films after exposure. 
844 Teratment or SULPHURETTED so 
To Ostain Tarrerrom, P. J. 
Bristol. 16th February, 1888.— (Not 4) 
This relates to the sulphur from 
combustion with a limited 


845. FoR THE MANUFACTURE oF Pipss 
FoR SANITARY OR OTHER Tugby, 


the saddle bar as ordinarily 
down- 


from other cause, so that the leather may be released 
either over or backwards from engagement wi! 
bar in a manner corresponding to that it is 
ot present released by teckward.pull or strain only. 
Middlesbrough-on- 


February, 1888. 


ts in apparatus of the 
and consists pit fot 

an a lor 
of 


of brickwork with an upper part or 


This relates 
d described 


oe. Laws Tennis Bars, F. H. Ayres, London.—16th 

Ths to the manner of the net, and 


This relates to means of utilising the waste uor | 
pickling iron, 


ed,” be coolly and 
taken and oxamincd without ha having | these 


which strikes | reducing metals from 


This relates to the arrangement of drag boards. 
860. Etecrricat Monsy Tix1s, 


&e., , London.— 16th February, 1888. 1s. 
Apertures are provided for each d ination of 
coi: th down shoots com- 


in. coins on their passage 

plete the electrical circuits of electro-magnets, and 

cause the registering dials to be operated. 

851. Construction or FoR Boots, &c., C. 
Crowther, Manchester. February, 1888. 
communication from Ludenscheid 
Germany. )—( Not with. 

This relates to the construction 

852. Borries, J. C. Schultz, London.—16th 


the bottle 


854. anp Parts or 
ADJACENT R. M. Steele, London.—l6th 


February, 1: 

This jo to placing one of twin 
pellers behind so as to enable 
shafts to be brought considerably closer together. 

855. Apraratés ror our TENNIS Counzs, 
London —16th February, 1883.—(Not pro- 


with.) 2d. 
This Gel means of record 
distances measured combined with an a: 


are to set ou 
858. Cotiectina C. @. Roberts, Surrey. 


to on patent No. 8996, 


This rela 
AD. and consists, First, in providiag means for 
ition which 


through the 
divides pivot 


Secondly, in the strainer removable, to facil: 
tate cleaning sty ge means for adjusting the 
hole throne ‘whieh water issues from the first 
——— of the pivotted tank ; and Fourthly, in 
g the outlet pipes from the straining box and 
the pipe fem the pivotted tank, and suitably shaping 
these vessels and @ receiver vessels x0 as to bring the 
three close in compact form, each acting as a 
cover to the one below it. 
850 Ink, H. A. Dufrené, Paris.—16th Febru- 
communication fiom Messrs. Fonseca 


2d. 

Into an ‘ven boiler is placed about 140 litres of 
drinkable water, 2 kilos. %50 grammes carbonate of 
soda, 12 kilos. of divided logwood, and the whole is 
boiled until the liquid marks 3 deg on the acid 

gauge. The mixture is then passed iuto a strainer, 
and to it is —, about 7 kilos. of refined white fine 
sugar, 2 kilos. of black aniline. and 1 kilo. 900 grammes 
of soot. The whole is then boiled. 

860. Risinc anp Fatuine Piano Srovs, &c, W. 
and W. Bottomley, Brighouse, 

This relates cs pay to to the employment of a pivotted 
rack and a sto} 

861. Pittar, om AND OTHER Letrer Boxes, H. 
Manchester.—16th February, 1883.— (Not 


with.) 2d. 
The object is to nae it Sr withdraw a 
a from the aperture af has once been 


863. ConsrrvcTION oR ARRANGEMENT OF MorTICE 
Locks, &c., 4. W. Pocock, Wandsworth.—l6th Feb 
ruary 1888, 4d. 

This relates to the construction of mortice locks 

with two distinct boxes or barrels, but connected by a 

face or front plate. 


864. Apparatos FoR THE Dryino, 
aND Packxine or Lead, PARTS OF WHICH ARE 
AL&0 APPLICABLE TO THE PACKING OF OTHER SuB- 
stances, J. C. Richmond.—16th February 


1888. 6d. 


ture of white lead 

gran moving olten lead a 


king, in casks king cases ‘by the 
other materials ca; consolidated 
action of the 
865. Manvuracrure or Merattic Dowets, W. D. 
Player, Birmingham.—16th February, 1883. 6d. 
This consists in making dowels avs or 
ra and cutting from metal, of cast- 


8'70. Pianorortes, C. Camin, Berlin.—l6th February 
1888. 6d, 


The inventor claims a treble bridge for PP any er 
generally, consisting of the combination of the bridge 
with a strip carrying the — ee also lower ns or 
— so as to form a channel in connection wi 


871. Incanpescent Lamps, AND APPARATUS 
1m CONJUNCTION THEREWITH, 0. B. Woodhouse, F 
L. Rawson, and W. H. Coffin, London.—l6th Febru 


Ti favention relatos to apecal forme ot of lamps and 
their fittings, particularly adapted to su pur 


872. Sorrentnc, Unnarnine, Scunpine, Pore, Ux 
GREASING, AND Preservine Hipes AND Skins, A 
M. Clark, London.—16th February, 1883.—(4 com 
munication from J. L. Moret, Paris.) 4d. 
The inventor claims the manufacture and em joy- 
ment in and for the softening, eaheling, ee 
puring, ungreasing, and — hides and skins, 
of a com: caustic 
mixture of caustic soda oe 


876. Locg-stitcn Sawma L. Silver- 
man, Westminster. — 17th February, 
6d, 


8'75. Repuctna Merats THEIR on 
Compounns, J. Clark, Kensington.—lith 


wi com: ers are ‘ 
of and are so | the gun, as well as in the transverse resistance. 
to the working cylinder of the other by a Kiddier, Notting- 4 
"The are ‘connected by rods aha | ,, This relatos to, straight knitting frames Sted with 
traversing thread carriers, and it consists in the use of 
«ranks to the fly-wheel shaft, and when one is at one ved or rim cams in place of plain surface cams for ; 
end of is at the opposite end of certain partes greatér speed can 
the other eylinder, and charge cen be ignited at each 
stroke of engine, both outward and inward. . 
807. Piastic Compounp, 0. Schreiber, Berlin.—l4th 
February, 1888.—(Void.) 2d. ; 
The inventor mixes 20 per cent. of pulverised silicic 
acid with 35 per cent. of pulverised magnesia, 3 per 
cent. of plaster of Paris, and ier cent. of flour of 
= Up flange W ts t the of the wheat, rye, or bran, and he adds to this mixture 
can above the shoulder. A -shaped bod wy Kd the | 40 per cent. of magnesio chloride, while continually 
edge of the can and the flange of the cover, and 
pressure a tight joint is made. The ring can 
arran, escri en ring as 
one Plece with the cover and one leg to 
rest on the shoulder in the can to which it is soldered, ‘ 
leaving the bend above the top of the can, so that it Le 
can readily be severed by means of a fixed cutter, and : 
a cutter actuated by a hand lever, between which the 
om Looms, end Ficlden, Waleden, | whereby the geo supply ie automatically diminished —— i | 
\CKERS FOR ms, R. a A where su automa’ diminish Bmyrna.) 6d 
Lancashire.—13th February, 1883. 6d. by being pastially. off, either the opening ratus for marking right-angled offsets and a folding 
o! ro frame holding a colour reservoir intended to feed a : 
travelling wheel, and so mark the lines required, and ° 
rien, sf wheal cause th 
move an Ow ce trave! an 
indicate the position at which the right-angled offsets | 
chamber 
su’ 
| | 
brake-applying mechanism of draught mechanism, | a.p. 1877, and No. 1648, a.p. 1880, in which the doors Pi 
are opened and closed by pushing or pulling the knob ‘ 
fixed to ti by pushing { 
the which the knob; i 
Secondly, in the combination of a lock on the 4 3 
push-and-pull principle with an adjustable striking | m1 
plate in the staple or catch of the lock, to provide for | 
the shrinkage of the door; Thirdly, to a night latch / 
on the push-and-pull principle, the being accom- 
. Other improve- } 
London, and W. B40 ] 4 
mint | 
| 
rulcanite, In which are formed hollow spaces for con- 
taining the coils of insulated wire, those on one side 
being wound to overlap those of the other side. The 
commutator has two sets of plates placed end to end, i 
one set being set slightly in advance of the other to ving for its object the more effectual and easy 4 
correspond with the overlap of the one set of coils. In 842. Arranatus yor Worxixa Graps, Bockers, axp | drying of white lead in s more or lees powdered or tl 
another form of generator a number of helices of wire Snatar Lirrina AND SELF-DISCHARGING INsTav- | Stanular condition, the prevention of waste, and the ] 
ler on two frames, and a — y Wild. Leeds.—15th February, 1833. 8d, | escape of deleterious dust from the apparatus during 
ets are pushed in | 
of cams actuated by a 7 
‘798. ConstRucTION oF VALVES WHEREBY A CERTAIN 
AMOUNT OF AIR MAY BE ADMITTED INTO CASKS | 5.5 Hi 
CONTAINING LiquiDs, &c., W. Branford, Denning. | 824 
4 . 
heir combination and operation. at : 
This 
a 
Lappers, A. M. Clark This relates to machinery or apparatus manu- 
and, Barton-on-Irell— lat ry, 1883. 6d. 3.—(4 communication | facture of pipes for sanitary or other porponse by a i 
tion into which it from D. D. Hayes, San Francisco.) 6d. process continuous from the raw clay e finished a 
= door is} ‘This consists in a fire escape extension ladder con- pipes, consisting of the combination of the grinding, { 
neline the io means the | structed with a turntable the ladder with and moulding machine or machines arranged 
secured oe dies t pensed with. Handles are e ladder can be operate conjointly. tash, together with realgar orpiment (disulphide or i) 
on spindles by ae & cavity in the boss of Bar, M. Macleod, Malmesbury.—15th Pisulphide of arsenic), to which quicklime may be | 
the handle, so as to give lor a cone-headed screw 846. Sappts Bar, ry. added if ired, fi Hicaté Red. the | 
| in adapting phides being either added to the solution of the 
anp ExcLupine Rain, W. Blakely, Bournemouth.— | constructed to turn e or — or produced in the process of making the | 
14th February, 1888.—(Not proceeded with.) %. wards, with the pull or strain exerted spr) stirrup | Composition. i 
This relates to the arrangement of an internal ent or dislodgment of a rider, or | 8'73. Apparatus ror Hoipixa Rorgs on Linzs usEp i 
lining. In THE Navigation or Boats, 
. APPARATUS FOR Morors, 2. 4 B. Maudslay, Littlebourne.—17th February, 1883. 3 
el ania This relates to the general construction of the parts, / 
bobbin to be | “4 
ith it in k or cop em for the D 4 L 
poche dated 7th M what is known as the under thread; also to the H 
le a larger shuttles for carrying such —— bobbins or on t 
‘ould have through the loops formed by the upper thread, and H 
the ex m of the of the top of the | certain modifications in sewing machines to adapt 4 ‘ 
ingot, an to su’ a distance above | them to the employment of the said bobbins or cops a 
the said cover a second cover, so as to enclose a space | and shuttles. 
The object is to obtain the intense heat necessary in * at 
their natural ores or from chem- I 
ical compounds by concentrating the rays of the sun 


Oot. 12,-1883: 


294 
smoke is nearly or entirely boiler in connection with water pipe stop 288,830. Arraratws vor 
a w : November 25th, 1881. 
res 9. boiler with te: through ui grain an other 
Tastes, J. Reap, Grove Park, Surrey.— | The object is to make the same fire-grate capable feeding and conducting tube or chute haying at the - 
17th February, 1883. 4d. being with of sizes in the | valve J and stop valve Li into the boiler. P is the end an orifiee that is long and narrow, in com tion 
This relates to a method and apparatus for raising pieces, it constets in making the steam pipe from the boiler to the injector, Q the water | with a chamber for con’ ee ee Ones 
and lowering a table. or adj . supply pipe, R the steam spindle for starting the a jet mouth for the issuing current of air, to 
8'79. on BERTus ror J. Hamilton, jun., and 8 the overflow pi for discharge of air 
February, 1883.) iis consists of means or 
cloth ha a heading fringe at one or 
This relates to the be woven continuously 
supports and other parts of y 
880. Comsrrucriox, A , AD WORKING OF | G D. Abel 
Crooks on Trme-Keepens, &., J. 4. McFerran, 1888.—{4 


ruary, 1883. 

The object is to enable ovens to be used for cooking 

by the simultaneous or alternative use of gas or of the 

ordinary fuel without structural of the 
range or stove. 

890. THe Proper Leve, or WATER IN 
Srzam Borixrs, H. H. Lake, London.—lith Febru- 
ary, 1888.—(4 communication from the A 
Safety Boiler and i 


New Haven, U.8.) 6d. 

ew 

This relates to for automatically 

water to steam or it therefrom so as 

to maintain a constant level, and it consists in the com- 

bined of Ais one pump cylinder 

and B ite plunger. is a valve working in the inlet 

waterway and opening towards the plunger. C is the 

second pump cylinder, the piston of wi is con- 

passage Y from the boiler at the water level to 

er 80 


tthe fi t 
which is chiefly due repeated inflation or expansion 
and recoil or contraction of the india-rubber bag or 
equivalent device which is em: asa sort of reser- 
voir or ler between the or supply pipe and 
the gas of the engine. 


804. Apparatus ror Curprinc Horses OR OTHER 
ANIM. J.C. Mewburn, London.—lith February, 
1883.—(A communication from Messrs. F. Guillaume 
et Cie., 

This relates to the construction of the apparatus, so 
that it can be readily taken to pieces. 

805. Apparatus For Srarcuina &., & 
Barrett, — February, 1883. 

The object is arrangement for collars 

, tae articles are to 

te 


‘The inventor claims the obtaining 

ventor sepa- 

ratel acid of lime from 
lurgical con’ oxide of iron, by preci- 


900. Warzr Heater vsep 1x Conwecriox® Crre- 
cuLaTine Hor Water Pires ron Gaexxnousss, &c., 
W. Carrington, Openshaw, and W. H. Bowers, Gor- 
ton.—19th 1888. 6d. 


are an eq! 
of time to the action of the water, and ,are 
softened. 
910. TING AND 
Wines, &. Pitt, February, 1883.—(A 
communication from the Cie. Industrielle des 
Raoul Pictet, 6d. 


Gas, Sream, G. 


911. Morons Workep sy 

M. , Passenham.—19th February, 1883. 8d. 
This to construction of rotating wheels, 
as applied to air, gas, steam, or 


fluid motors or 
inner 


watch chain, 
winding ‘‘ pendent” more easily manipulated. 
915. Raw Fats MaTrers 
ror Artiricia, Burrsr, &c., C. A. Meinert and 
P. Jeserich, Berlin. —20th , 1888. 2d. 
This relates to a process for treating the fats. 
O17. Breap Loar-currer, 7. M. Ford, Bristol.—20th 
February, 1883. 6d. 
This invention is designed to give a regular series of 
-cut radial to the portions of 
bread loaves while in the unbaked . 


cross section, 
in joint formed by the flanges. 


or cloth, or material consisting wholly or - 
‘of ecbastes or of textflo or other tabrice or 


Mullings, London.—20th 
with.) 2d. 

The object is eq a fastening which is auto- 
matically locked by act of shutting the sashes. 
9024. Erecrric A. 8. Butler, St. Andrews, N.B. 

—20th Fe , 1888, 5d. 

Two platinum p! are immersed in a vessel con- 
taining acidulated water, and connected to the main 
conductors a known resistance. The gases 


erated by the passage of the current cause mercury 


pleted, the spar 
ary coil of which ignites the gaseous mixture and 
permits of the descent of the mercury. 
925. Burrow J. Imray, London.—20th 
communication from A. McKevit, 
go, U. 

This relates to fastenings with a screwed shank 
attached to the body, and which is h the 
fabric and secured by a nut, and it consists in forming 
two collars on the with an intermediate space 
sufficient to receive the fabric in which the button- 
hole is formed. 


92'7. Secowpary Barreniss, &c., 0. J. Lodge and J. 
&. Patti Liverpool. February, 


attison, 20th , 1883. 4d. 
The inventors wash the negative or 
plate in ammoniac salts, or a hot alkali to get 
sulphate of lead ; and to prevent the formation of the 
sulphate metallic zinc is ersed in the acid liquid 


to —_ The zinc may be used as a supporting plate or 


928. ApPaRAtus APPLICABLE FOR THE POINTING AND 
Firine or Guns, H. J. Haddan, London.—20th Feb- 


ruary, 1 communication from A. Bouilly, 
France. 


A mercury tube and series of contact its are 80 
to the desired angle. 


—20th February, —{4 communication from 8. 

D. Field, New York, 0.8.) 8d. 
This invention to instruments 
the type wheels of which have im to them a 


wheels mounted on independent shafts and 
“unison” lever, together with their various controlling 


933. Construction OR ARRANGEMENT OF BLOCKS OR 
Frames By A Movutpine Process SurraBLe For 
and D. F. Beale, Maidstone. 


construction of building blocks 

ha two sides at right angles to each other, the top 
ends or surfaces having grooves or 

. CONSTRUCTION OF RAILWAY AND OTHER WHEELS 


Mops or Fixine such WHEELS ON THEIR 
W. Byre, Shefield.—20th February, 1883. 


Thi object is, First, to bine in pparatus 

combine in one an 

automatic spring spiral safety valve, water gauge, and 

automatic water float, the two latter eS to one 

level at the same time by an index on float rocking 
and the water in a vertical gauge glass with a 

mud collector at the bottom of the com tion, and 


@ mud cock to draw off the refuse matter. % | 
shows The float works in vessel 


mat turn 

tubular envelope of non-conducting 

942. Treatinc Ores, &c., FoR THE SEPARA- 
TION OF THE METALS THEREFROM, J. H. Johnson, 


—20th February, 1883.—(A communication 
A. D. Ancel and J. M. A, Thiollier, Paris.) 


This consists essentially in ca’ the metalliferous 
substance itself to act asa when im- 
mersed in a liquid capable of acting upon the metal. 
044. Separation oF GOLD AND OTHER METALS FROM 


separated from their ores in the form 
of salts, and these are reduced to the metallic state by 
any Suitable method, 

945. Tannino Leatuer By Execrricity, Z. Gaulard, 
London.—20th February, 1883. 4d. 

The hides are suspended in a weak solution of 
tannin, in which are placed the two electrodes con- 
nected to a suitable source of electricity. The current 
is reversed after an interval of eight days. 

048. Sewinc Macuines, W. Jones, Guide Bridge, and 
A. Gamwell, Liverpool.—2\st February, 1883. 6d. 

relates to sewing machines led ‘‘ elastic” 
hi and sist in the mode of constructing 
the shuttle-driver and its arrangement in the ‘‘arm,” 
and in the arrangement of the mechanism for giving 
oscillatory motion to the shuttle-driver, by whi 
ar the sliding toothed rack hitherto used in 
thie c of machines for actuating the shuttie-driver 
is dispensed with. 

950. Macuines, F. J. Drewry, 
Trent (executor of W. Morgan-Brown, 
2lst February, 1883.—(A communication 
Leighton and 

8. 
The object is to enable the changes in ition of 
the different cams which actuate the ee and 
cylinder needles, and also the needle cylinder, to be 
controlled and effected automatically by a pattern sur- 
face when it is desired to change from one to another 
kind of knitting. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gastte. 


'764. ELECTRICAL B. Delany, 


New York, N.Y.—Filed May 10th, 1883. 

Claim.—{1) A compound electrical conductor con- 
ys combination of a strain wire conductor 
of high tensile ——— and capable of enduring the 
an 


composed 

resistance. (2) com) 
forth, of a strain wire of requisite tensile strength, 
and wire 


sisting of a central wire or conductor 
thereon a sheath of comparatively fine wire of rela- 


tively low resistance. (4) The compound electrical 
conductor herein described, consistin 
bination of the strain wire or central core of requisite 


of 
material. 5) A compound electrical conductor, 
of fine 
com} an outside coating 
of on not 


Claim.—(1) The Senbination, in a wrench, of the 
sliding jaw f, the fixed jaw a, und the bar b, said bar 
b having teeth along on one of its sides, the excentric 
h, having teeth on its periphery correspon: to the 
teeth of the bar b, the pivot for the excentric, a spring 
to move the excentric and bring its teeth into contact 
with the teeth on the bar, and a lever for moving the _ 


excentric in the opposite Geetiee, substantially as 

specified. (2) The toothed bar }, fixed, jaw a, and 
iding jaw f, in combination with the toothed and 

notched excentric h, the lever i, with its short end in 

a notch in said excentric, and the spring k, 

upon the lever, substantially as aad for 

specified. 


284,82'7. Gzar Moutpine Device, Henry C. Rasner 
and Augustus Walton, Sax Francisco, Cal.—Filed 
March 19th, 1883. 

Claim.—(1) In a gear moul machine, and in com- 
bination with a stationary and a central hub C, 
one or more arms C! D projecting from said hub, and 
having a worm or screw and locking device, with 
extensions E fixed at the other ends of the arms and 
moulding e, & a ¥ 
with a vertical axis B, an arm or arms C! D extending 


outward from said hub, an extension E, to which a 
pattern is attached, a worm or screw connected with 
the arms C! D so as to advance or withdraw said 
extension, and a lock by which this extension is 
in combination with a central graduated disc 

, fixed with relation to the arms so as to gauge the 
distance to which the pattern is moved ‘eren- 
tially for each new operation, as set forth. 
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This relates to the generalarrangement, construction, (Not proceeded with.) 2d. Ye i 
: and working of clocks or time-keepers for the purpose This relates to a new steeping process which enables Am 12 
or exhibiting uniform time at several points. Bar = 
882. Boor Tips, J. Foster, Kettering.—17th | A 
waking the tips bevelled or welge 
ps ile 
higher or thicker than outer edge; and further, 0 0 and condu tube 
making them hollow and with a rim on the underside. CE) ow of the footing resistance, 
884. Preservation or Smoxep Fr H. J. Haddan, — — substantially as described for the purpose’ speci 
Kensington. —17th February, communica- he treatment consists in cooling the wine Ice (2) The spperatas for ge 
tion from 0. Syllwasschy, Leipzig. the in Fig. 2,and in and other lie su 
This relates to process for rendering smoked fish | deposited from it, and the arsangement of the | and forcing injector shown in Tig of loss diameter | formed with an elongsted orifice of discharge, with a 
ratus is such as to economise the refrigeran in forming the water supply bstantiall 
palatable, and for preserving the same for along period | 4, cilitate the operation. than ‘usual—that is, about one-third, or say, by a stan- mereepeaaey elongated abutment, su 7 
885. APPARATUS TO BE USED WHEN PLayina Accom- dard No. 5 injector of 5 millimetres, the water supply | described for the purpose specified. 
PANIMENTS ON ORGANS, HARMONIUMS, AND SIMILAR orifice should be 10 millimetres; and Secondly, in the 
Instruments, H. J. Haddan, Kensington.—l7th hollow steam lifting spindle B! for creating a pene yer 
February, 1883.—(A communication from M. van when ctrting the injector. When 
Goch, Breda, Holland.)—(Not proceeded rr 2d. | pumps, an ‘outer of the spindle is brought — a @ the Pree ae 
The object is to enable unskilled persons to play on | mounted on a cylinder or drum, which latter is pro- ap meet eee raed ees 
organs or similar instruments the accompaniment of | vided with or portholes. the = cl, Di whi ch lifts 
choral songs or hymns. 914. Warouss, &c., C. Lange, London.—109th | supply orifice A! from or below 
889. Cooxmc Stoves on Rances FOR Gas AND February, 1883. 6d. , yh. | the injector. By these means the water can be lifted 
Sorap Fors, 7. Fletcher, Warrington.—lith Feb- he object is to increase the strength of the attach- double the height as in the ordinary injector, and by 
938 4 
STEAM SPIND rn Kk 
4 
918. Sream, Hypraviic, oTHER Jomrrs, E. D. 
Penning, London.—20th February, 1883. 4d. STEAM 
This consists in a packing composed of a ring or Z| NY 
rings of a lar, wi , or analogous shape in c|—- AE po 
similar shaped cavity AN WATER 
920. AssisTINe THE ComBusTION OF GRATES 
AND In PROMOTING THE DRAUGHT THEREIN, &c., 
H. W. Davidson and J. Speir, London.—20th Feb- OVERFLOW 
piston in rising ill draw wate Om the ruary, 1883. 10d. 
b in descending force the same through valve M to the | _ The objects are to promote draught, aid combustion, DELIVERY PAR 
7 leads | stop down draught, and in the case of bituminous coai VENT , 
op cylinder end the considerably the quantity of smoke in and 
from _fire- and consists in the use of asbestos, 
+ Ta) drawing spindle B! two or three threads further 
\ : [820] the coned part F! will be brought inside steam nozzle 
a Ci, and the steam will then pass by the segment a 284327 
M into the orifice D!, commingling with the water in 
‘} a | proper proportions—that is, by the aid of the coned rn 
part Fl regulated up or down sufficient to force 
' ' the water through a second orifice I! into the boiler to i (“3 
Y suit the various steam pressures. 
ic 940. Exxcraic Canes on Conpuctors, 4. M. Clark, 
London.—20th February, 1883.—(A communication h 
T Srom L, A. Fontin-Hermann, Paris.) 6d. = 
a N To allow of a free circulation of air the wires are oyyN 
threaded through bead-sha eces of insulati: 
4 
KS 
magnet whose armature moves, by a pawl, the coun KN 
| ing mechanism. At the same time the circuit of an TS 
- 
j 5 toa chamber O near the outlet passage F from the THEIR Ores, A. B. Scott, London.—20th February, 
« ‘d pumps to the boiler, a double valve P working between 1883. 4d. 
i mp A to a ber 8S below chamber 0; and 
chamber 8 and chamber O isa valve T. H is 
an overfiow passage from chamber 0 fitted with a valve 
Q, upper larger end Lo 
boil jure in > en the pump ws 
water From the bohler it will cause the communication 
i between chamber O and passage F to close, and the 
a water from pump A will pass by valve T to passage O, 
' and by raising the differential valve Q, pass to the over- 
i flow passage H instead of to the passage F leading 
the boiler. 
"4 802. Apparatus FOR PREVENTING FLUCTUATION OF 
Gas on Pipes From Gas 
Ewaines ARE SupPLien, C. G. Beechey, Liverpool.— 
17th February. 1883._ 6d. 
} tendency continuously rotate, which is, however, 
i converted into a “ step-by-step” motion by a magnetic 
H escapement. The instrument is provided with two THE LATE Ma. CROMWELL VARLEY .. .. .. 288 
Tus New Patent ACT .. co «+ 288 
mec Tae BRENT VIADUCT .. .. .. oo o 288 
THe REGULATION OF THE .. .. .. 283 
HOLLOW CARBON LAMPS .. «+ ov 288 
REVITHICK MEMORIAL .. «+ 283 
RAILWAY UNPUNCTUALITY.. .. oe 285 
i PHATES AND UTILISATION OF Sia T. Tw 283. Is Woop Pavement UNHEALTHY?.. .. .. .. 286 
THe Reavisep Prick or Iron... .. .. .. 286 
ic Oxide in com! 01 thi eee 
acid, by means of chalk, and su pate is from a 
Mi ‘ipita! the hate of lime remaining in the te of wrought steel or iron, thereby rendering 
them more durable and less break than 
899. Jonrr on Union Contact ror Evecrric Frrrinas, 
W. Defries, London.—19th February, 1883. 6d. elec conductor. 
The ends of the conductors are drawn through holes | 938. Srzam BoitErs axp Savery ComBINATION 
in a ping of insulating material. One end terminates THEREWITH, fc. J. Hall, Manchester — 20th Feb, 
in a small helix and rests in the centre of the plug, 
the other end, formed into a circular hoof, rests in a 283764 
i groove and is concentric with the helix. ‘The ping is [2ss764] 
contained in a line on to which fits a couplin, ving 
a piece of insulating material provided with corre- 
$ sponding central and side contacts respectively con- 
nected to the conductors contained in the fittings. Nores From WALES AND ADJomNING CoUNTI 
ors oF Parent SpEciFIcaTions. jus.) . 
4 as the level of the wa , aD ABSTRACTS OF PATENT AMERICAN SPECIFICATIO! 
B a and ie & sheath of relatively fine co wire | PaRaGRaPHs— 
I water heaters or low-pressure boilers, in which the | from the boiler. Fis the safety valve above the Fo oe 
A. Lis the mud collector, and H the discharge cock. oe 
it and the combustion of the fuel so efficiently The back pressure valve J is for retaining the water in os a 290 
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THE DEPRECIATION OF FACTORIES, 
By Ewine Martazson, M. Inst, C.E. 
No, OL 

To. facilitate a correct estimate of deterioration it is 
expedient in most undertakings to divide the property 
into classes, and to deal separately with each. Sometimes 
it is preferred to write off one average rate from the whole 
of the sunk capital, and if the average happens to be a 
fair one, the method has the advantage of simplicity. 
But simplicity is its only merit, and it many draw- 
backs. Buildings, machinery, and loose tools gene- 
rally require very different rates; and although a fair 
average may have been established, it will evidently be 
affected by the vicissitudes of particular years, and if not 
modified may lead to considerable error. For instance, 
the manufacturing operations of one year, or series of 
years, may have told more severely on certain parts of 
the plant or buildings than on others, and if the wear and 
tear due to the operations have not been sufficiently noted, 
estimates for future work of a similar kind, which allow 
only the previous depreciation rate, may prove erroneous, 
There are frequent cases of factories engaged in multifarious 
operations where a certain total result of profit is achieved, 
concerning which little or no investigation is made to 
ascertain to which branch of manufacture it is due. 
And in the absence of a proper analysis, the most re- 
munerative class of operations may be neglected or con- 
tracts taken in other branches at prices which would show 
a loss if the deterioration of plant due to them were pro- 
pesly allotted. As a corollary to the foregoing, it is 

gerous to establish an average rate, because it has 
been found appropriate in some other factory apparently 
imilar, unless the circumstances are exactly alike. 

It is usual to write off a percentage, not of the ‘nes 
value, but of the balance of the preceding year. Thus 
if at the end of the first year 10 per cent. has been 
written off £100, then the 10 per cent. will be written 
off £90 next year, and so on, the additions made within 
the year going, however, to neutralise such reductions, 
and in most cases to increase the actual capital value. 
When dividing into classes the capital sunk in a manu- 
facturing business, it is desirable, on the one hand, to 
have various distinct categories, because estimates of cost 
in regard to future ——. or contracts can be made 
correctly only with a knowledge of the deterioration due 
to them, and because the work of one department may 
involve a very different rate to that of another. On the 
other hand, a minute subdivision is generally imprac- 
ticable and inconvenient. The following is an example 
of the classification frequently adopted in factories :— 
Preliminary expenses; land, including adaptation; 
buildings and wharves; fixed plant and machinery; 
steam engines, boilers, and furnaces; small loose plant 
and tools; horses. 

In establishing a new manufactory there is often an 
outlay of capital for preliminary expenses, giving no actual 
return in buildings, plant, or other tangible property. 
Such are the legal expenses attending the purchase or 
expropriation of land, or connected with the formation 
of a joint-stock company, and in some cases even the 
expenses of obtaining an Act of Parliament. Outlay of 
this kind may be just as necessary to the purpose in view 
as any other part of the expenditure, and may have been 
foreseen and reckoned on as part of the invested capital. 
While, however, the earnings of the factory may, so long 
as they continue, afford a profit on such accessory out- 
lay, it may be quite valueless as an asset in case the 
undertaking is wound up or sold, and therefore it is gene- 
rally deemed prudent to cancel gradually this portion of 
the capital by writing off some of it annually out of the 
— Strictly, this may be considered as a sinking 
fund, but it is sometimes dealt with as part of the 
general depreciation. If the undertaking has been pur- 
chased as a going concern, and a specific sum paid for good- 
will, somewhat the same considerations will arise for this 
item also, No rule can be set down for a rate of deprecia- 
tion for this pu . If the amount be small, it may be 
wiped off at orce out of the earnings of the first few 
years, or it may form a legitimate object to which to apply 
the surplus profits of a prosperous year. On the olla 
hand, there are cases where it would be unfair as between 
partners to cancel out of present earnings an outlay which 
was necessary to the establishment of the factory, and of 
which, therefore, future earnings might justly bear a share. 
Generally it may be said that preliminary expenses should 
be written off at a more rapid rate than the deterioration 
in plant. From three to five years is a usual period. 
Where the ms seem have been incidental to the purchase 
of land which since undoubtedly risen in value, such 
an increment may be held to sufficiently balance the 
item, which may then need no other consideration, as a 


sale at any future time would recoup the original outlay. | of 


So long, however, as the facts are correctly recorded in 
the s—so that in the case of changing partnership or 
sale of shares the reduction in the burden of capital can 
be taken into account, and the value of the shares 
enhanced accordingly—the writing off of all preliminary 
expenses is a distinct advantage. 

nd occupied by a manufactory generally maintains its 
full value,and no provision for depreciation is n . In 
England, esp 'y in large towns, the tendency is towards 
a growth in value; the factory itself may have become the 
centre of an industrial Spam engaged in kindred and 
contributory trades, while the construction of railways and 
other facilities for transport may largely increase the value 
of the site. More than this, the expenditure for clearing 
and preparation of the site, as well as the formation of roads 
and wharfs ron, ae added a more than correspond- 
ing value to the land. Where a factory originally built in 
an open neighbourhood has been long established it may 
have become so surrounded by a growing: town as to have 
as a for other classes of buildings 
entirely disproportioned to its original purpose; and in 
large cities i antes occurs that a fi fe may be dis- 
mantled, and the site sold ae » ree high enough to pay 
for the building of a larger and better factory elsewhere 
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on a more commodious though less central site. While, 
however, it may be equitable in the case of a change of 
partners or business to re-value the site or take into 
account its prospective value, this increment should not be 
mixed up with the annual accounts of the undertakin, 
further than to justify the maintaining the capital value o 
the land itself without depreciation. But although the 
tendency is generally upwards, there are occasionally cases 
where land may depreciate in value. Thus, the growth of 
thé town, or the opening out of railwaysand roadsin another 
direction, or a c in the locality of the trade may 
these causes it might prove necessary, if the factory were to be 
sold, to dismantle it in order to render the land available 
for a more appropriate purpose. Therefore, even while the 
man ory was a going concern it might be prudent, 
where such a liability appeared a to write off some- 
thing from the original value of the land, so as not to leave 
the burden of the loss to those who might be proprietors 
at the time of change. Sometimes a depreciation is neces- 
sary, not because of any real falling off in value, but be- 
cause the land was bought in a time of inflated prices. 
As a general rule, however, no depreciation rate is needed 
for the capital sunk in land and in the cost of adaptation. 
Buildings may be considered to include all structural 
additions to the land, and, therefore, not only workshops 
and offices, but wharfs, railways, and tramways, may for 
the present purpose be placed in one category. It very 
often happens ‘that in the accounts of manufactories no 
allowance is made for deterioration of buildings, it being 
considered that if kept in proper repair they are perma- 
nent. The term of endurance depends primarily on the 
solidity and quality of the — work, and then on the 
attention pai kg pi But besides current repairs, there 
must also be partial renewals from time to time at intervals 
far apart in the early years of the undertaking, but shorter 
as the factory grows older, which would tell heavily, and 
perhaps unfairly, on those who happened at the later period 
to be proprietors, unless some provision had been made 
by writing off some of the value in the early Pres 
In reckoning the proper rate of depreciation for buildings 
of brick or stone, they may be divided broadly into two 
classes, as those subject only to ordinary deterioration 
from time and weather, and those which suffer also from 
abrasion, concussion, or other incidents of working. In 
an engineer’s factory, for instance, the pattern shops, 
fitting shops, lofty chimneys, storehouses, and offices might 
come in the first division; while the foundry, smithy, and, 
in some heavy trades, the machine shops and erectin 
shops might, as being liable to rougher usage, be pla 
in the second. And even in lighter trades, if quickly- 
running shafting or machinery be attached to the walls or 
roof framing, the effect on the building may be consider- 
able. If proper attention be paid to the roof covering 
as well as to the painting of ironwork and wood- 
work, the expenditure being all made out of revenue, 
a depreciation rate of 14 per cent. would suffice in the 
first-class so reducing every original £1000 to £635 in thirty 
years, and a rate of 4 per ceut. might be appropriate for the 
second-class, reducing every £1000 to £638 in eleven years. 
If, then, at the end of these thirty and eleven years respec- 
tively £200 be spent in a thoruugh renewal—as of roof 
framing, chimneys, window sashes, and in the renovation, 
where necessary, of brickwork—this new expenditure 
might be properly added to the capital value, which would 
then stand at £835, and the process of depreciation go on 
in. In most factories an average of 2} per cent. for 
buildings will generally be found appropriate if due atten- 
tion is paid to repairs. Such a rate will bring down a 
value of £1000 to £468 in thirty years, and then a reason- 
able sum spent on a thorough renovation may be added to 
the capital value, and the rate of depreciation go on. Build- 
ings of wood or iron would require a higher rate, ranging 
from 4 to 10 per cent., according to the design and solidity 
of the freee the climate, the care with which they 
were periodically painted, and according, also, to the usage 
they were subjected to. Thus, strong wooden buildings in 
a cold dry climate might last almost as long as brick 
structures, while light wooden sheds in England would 
not last one-sixth as long. So, also, the cheaper kind of 
iron buildings on light columns, with loosely fitted roof 
framing and covered with corrugated iron, vine but 
unpainted, would in a damp climate be so wasted by rust 
and shaken by the wind, that they would be quite worn 
out in from ten to twenty years, the old materials 
being almost worthless. In factories where such opera- 
tions as melting, hammering, and rolling of iron are 
carried on in buildings of this sort, a depreciation rate of 
5 per cent. would be quite inadequate, and even substantial 


brick buildings subjected to the vibration due to steam | sharp 


hammers and the strains of heavily loaded cranes might 
require, even von current repairs were effected, a rate 
5 per cent. to allow for occasional thorough renewals. 
In any case the object in view in deciding upon the system 
and rate of Ceprenation should be to have always a book 
value within that which a fresh valuation would give, and 
periodical valuations may be required to show whether an 
increased or diminished rate was necessary for the future. 
The question as to how far current repairs and renewals 
would alone meet the case depends, as has already been 
stated, a good deal on the size or extent of the factory. 
Thus in ‘= ree and long-established works, a certain 
proportion whole might be renovated and even 
re-built every year, and this, if done out of revenue, would 
render a depreciation rate unnecessary. But in a 
factory, or one recently established, such renewals might 
not become necessary for many years, and a depreciation 
rate, dividing the loss over many years, would be needed 
to accumulate a fund for future application. The risk of 
error is greater when divided over many years than in 
those cases where the annual expenditure shows clearly 
the fleeting value of the buildings. Furnaces and ovens, 
which wholly or ae are actually destroyed by the 
operations of manufacture, obviously demand a special 
ones of depreciation or reserve fund, particularly where 
they are too few to provide an annua: average of renewals. 
Wharves apd’ railways should be maintained out of 


revenue, but unless they be of large extent, so that there 
will every year be an average expenditure for renewals, a 
rate of depreciation will also be necessary, which will, in 
effect, serve as a reserve fund. For instance, if there be 
works of this kind having an original cost of £1000, a rate 
of 5 per cent. will in ten years reduce the value to £600. 
If at that time £200 be expended on actual renewals, such 
as sleepers, rails, and masonry, this new outlay may be 
properly added to the book value, and the same rate of 
—— be continued. Where the quantity of rails is 
su 


cient to class as a separate item, it is generally con- 


From | sidered prudent to write the value down to that of old 


iron or steel, and there leave it, the capital being brought 
back to its en value by future renewals. ‘The con- 
siderations which arise from a limited tenure, or in 

to fixtures as between landlord and tenant, have 
already referred to, and sometimes involve legal questions 
which need not be dealt with here. 


THE “GLADSTONE” EXPRESS LOCOMOTIVE— 
L. B. & C, RAILWAY. 
No. I. 

WE propose in this and a succeeding article to describe a 
new express locomotive recently put to work on the London, 
Brighton, and South Coast Railway, and to supply infor- 
mation concerning its performance. We believe that sich 
a detailed account of a modern first-class locomotive, 
and of the work which it can do, cannot fail to 
prove extremely interesting to all our readers, and useful 
to many of them, The %5 in question has been de- 
signed and constructed by Mr. W. Stroudley, M.LCE., 
and locomotive superintendent of the line. It will be seen 
as we proceed that the engine differs in many respécts 
from ordinary locomotives; but it may be safely said that 
there is a good reason for every novelty, or departure from 
existing practice, An ex view of the engine will be 
found in our impression for September 7th, page 193, 
and last week we gave end views and cross-sections. This 
week we publish, as a ie a longitudinal section 
of ‘the engine and a plan. The tender forms the subject 

esigning a locomotive special wa: 

and of the road over which it has to run. Mistakes are 
sometimes made on these points, Engines with a very long, 
rigid wheel base, have been put to work on crooked fot 
in some cases ; while in others sufficient heating surface has 
not been provided, and an engine otherwise good and powerful 
fails to keep steam. rmore, it is highly desirable 
that in all cases the smallest number of ‘types of engine 
should be employed, and that, as far as possible, the he 
should be interc ble. On the necessity for simplicity 
and jcheapness we need not insist. The engine we are 
about to b mace supplies an admirable illustration of the 
lesson we would enforce, because it has throughout been 
schemed to meet all the demands that can be made on it, 
and to satisfy every condition which a locomotive ought 
to satisfy. 

The passenger train service on the London, Brighton, 
and South Coast Railway has, for a long time ap been 
increasing. The trains are more numerous, much heavier, 
and are run at higher speeds than they were, and the loco- 
motives on the line have been mage dimensions to 
meet the demand for more power. The Gladstone was really 
designed in 1881, but it was not put in hand then, and has 
only been running a few months, Before describing the en- 

ine it will be well to say something of the road on which it 
torun. It is principally intended for service between 
London and Brighton, but it also works Portsmouth trains. 
We give two profiles of the roads in question. It will be 
seen that on the line to Brighton there are three principal 
summits, one at Merstham, the second at Balcombe, and the 
third at the Brighton end of the Clayton tunnel. The dis- 
tance from London Bridge to Brighton is fifty miles, and the 
running time for express trains is 1 hour 10 minutes. A 
rise of 1 in 100 for two and a-half milesis a bad beginni 
for a quick run, but this is the incline from New Cross to 
Forest Hill. From Norwood Junction to Merstham there 
is a rise of 1 in 264 for seven miles. From Merstham to 
Horley the line falls at the same rate for seven miles. The 
te character of the rest of the road will bgp 
earned from the profile of the line on the next page. It 
be seen that the most common gradient is 1 in 264. If 
we compare this road with the first fifty miles out of 
London of the Great Western, or the London and North- 
Western, the unfavourable character of the Brighton line 
will become sufficiently apparent. It is to be added that 
the Brighton road, ly near London, abounds in 
curves, and that there are numerous junctions, in 
running through which the speed must be reduced. In 
fact, until Croydon has been passed, quick running cannot 
be attempted. If a velocity of thirty-five miles an hour 
can be maintained, the drivers congratulate themselves, 

The line from Victoria to Portsmouth is, if possible, 
worse, We give the profile of it as far as Chichester, this 
piece of line heving carry a very traffic during 
the racing season, We may add, that as far as Mitcham 
Junction the road is identical with that traversed by trains 
between Victoria and Croydon. Leaving Victoria there is 
an incline, on a curve, of 1in 64 to be surmounted; then there 
is a little further on a bank over a mile long, of 1 in 166, 
followed - a bit of 1 in 94. Indeed, in the whole line 
between Victoria and Chichester, a distance of sixty-nine 
miles, there is not in any one place more than a few yards 
of level, while the curves are sharp and the junctions 
numerous. The two profiles we give will do more, we 
think, than columns of description, to show that an loco- 
motive proposing to work heavy trains over such with 

Pye bape auld the trains have grown heavier on the 
London, Brighton, and South Coast Railway system of late, 
and it has at last come to pass that the “ City train,” leaving 
Brighton about 8.45 a.m., is often com of twenty-five 
vehicles, weighing, with the engine and tender, 350 tons. 


To convey such a load in one hour and ten minutes over 


such a road as that shown is no child’s play. Mr. Stroud; 


ity, at ets, must be exceptionally powerful. . 
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greatly increasing its cost. It ma ort 
‘would havexan much more y with a bogie than with- 


of the jumping, and oscillating and thumpi 
much on foot-plates is only too familiar. Not 


ee th N all 

is ly ing in the ment. No bogie, at all events, 

there were 


of these was that the 
on the Brighton Railway. Not indeed that it should be 
rejected for that cause alone, but the cause was sufficient 
torender its introduction undesirable unless excellent reasons 
could be shown to exist for its adoption. No such reasons 
did exist, however. In designing the Gladstone, Mr. 
Stroudley’s object was to attain the greatest amount of 
power at the same time retaining standard pieces. i 
engine, therefore, differs but little from any other of his 
standard engi Long experience proved that the 
members, such as bayer and connecting rods, axles, boxes, 
valve motion, and other details, have worked without 
showing the slightest sign of weakness, and entirely with- 
out failure, so that Mr. a campers 4 could afford to increase 
the diameter of the cylinder without increasing the weight 
of any of the moving parts. These details are, therefore, 
of the same dimensions generally as those which have 
been adopted for other engines, ere have been, how- 
ever, some slight moditications introduced, which have 
been found by — to be of _— value. As we 
have said to have built an engine of the same power with 
a bogie at the front or back end, would have entailed a 
very great increase in the weight and in the cost ; it would 
also have complicated the machine and done away with 
the uniformity of the system. But to enable the engine 
with a rigid wheel base to move easily round curves a 
special arrangement of draw-bar is employed consisting of 
a T piece fitted with a wheel at end similar to a 
blacksmith’s crane. This works on a curved path made in 
the back of the frame under the foot-plate, the centre of 
which is struck from the centre of the between the 
leading and the driving axles. On the buffer beam 
a curved plate struck from the same centre rubs against a 
flat surface of cast iron which is fitted on the front 
of the tender, the draw-bar passing through the centre of 
this central rubbing piece, the whole — absolutely 
rigid. An elastic washer of rubber is placed in a wrought 
iron circular case on the back of the tender buffer beam, 
which has a piston, through which the draw-bar is posed, 
and screwed up with a ratchet handle. This, when set 
up to a moderate extent, permits the engine to move free of 
the tender as the curvature of the road — Concern- 
ing the merits of the large leading wheel, it may be 
pointed out that as the heaviest weight in the natural 
construction of the machine comes at the leading 
end, and as the test weight is required for safet 
at the leading end, if the leading driving wh 
are equally weighted , and the trailing weight kept as light 
as possible, the engine will round a curve with very 
much greater ease than when the weights are equal at 
both ends, as is the case when the engine is cou back- 
wards, as it is, of course, the trailing wheel which urges 
the leading w to leave the rail; and if the leading 
wheel had less weight than the trailing one, it might do 
so at the first opportunity. Coupling forwards permits a 
larger boiler and fire-box to be used could otherwise 
be got in, and a shorter coupling rod. The system, there- 
fore, of coupling large wheels forward has so many advan- 
tages that it is not quite easy to see why the old 

is still continued in this country with all but tank engines. 
With a view to reduce the wear of the leading wheel 
flanges, Mr. Stroudley has for many years ie oe 
pipe ee: from the bottom and which 

round and shoots against the outer side of each i 
wheel, The cold wheel condenses the steam, and keeps 
the flange well lubricated, and no doubt adds to the ease 
with which the engine traverses curves in dry weather. 
P< principal dimensions of the Gladstone are as 
‘ollows :— 


Cylinders (1 in 11} inclination)— Thickness of frames .. lin, 
Diameter of .. .. .. ft. 6}in.| Distance of foot-plate 
Stroke .. .. .. .. 2ft. Sin, from rail .. .. .. 4ft, 
of oo oe Sin, 7ft, 6in, 
of steam ports.. Oft.1gin.| Thickness of plate qin. 
Width of exhaust port. = 
ce apart of cylin- Centre of from rails .. 7ft. 5in. 
from centre to Length of barrel.. .. 10ft. 2in. 
centre.. .. .. .. 2ft lin. Diameter outside .. 4ft. Gin, 
Valves (1 in 15 inclination tren fin. 
From centre to centre Thickness smoke- 
of lft. 5in tube plate.. lin. 
From cen‘ Lap of plates, circular 
of valve spindles lft. jin. se 2hin, 
Lap of slide valve Pitch of rivets .. .. 2in. 
vein. | Diameter of rivets .. jin. 
ve .. tt wide 
Motion— double rivetted.. thin, 
Link, radius 4ft. Diameter of 
in e 82 per cent. of 
rod, diameter 8}in, 4 ad 
Valve spindle, 2in. | Fire-box shell (iron) 
tric rods, length 4ft. 7in. | Length outside .. .. 6ft. 8}in. 
Excentric lft. Breadth outside, bot- 
Width of forward ex. lin. 
Ditto backward ditto. . in, of boiler at back 4ft. Sin. 
Throw of excentric .. ogin.| Dittoatfront .. .. 6in, 
Connecting-rod centres 6ft. 6in. Thickness of front 
Diam. of piston-rod .. 2}in. ‘in. 
Blide llin. Ditto back plates ., 
Slide block, Sin. Ditto sideand top plate 
Frames (steel) — Distance of copper 
apart .. .. 4ft, l}in. staysapart ., .. 8}in. 


but i 
leading | Wladimir Tschikoleff, of St. 


Diam. of Leading (iron)— 
ditto Diam. at cen Tin. 
From top of box to Length at wheel seat. 7. 
Thickness of plate .. cont 
tube oe Gin. & lin, bearings .. .. .. Sft. 
= of box inside, Thickness of all tires 
10in. on tread .. Sin. 
Diameter, outside ., Length off itto .. .. 4}in. 
of engine 
Height from of 18 tons 16 cwt. 
blast, pipe Driving wheels.. 14 tons 10 cwt. 
+. 1ft. 6}in.| Trailing wheels.. 10 tons 8 cwt. 
Height of top of chim- Total. tons 14 
18ft. Qin. | Tender—Tank— 
Heat Length outside 20ft. 
Of tu 1872°92 sq. ft. Breadth outside 6ft. 
fire-box > De 
Thickness of side plates 
20°65 ft. T ess of top plates 
Diam. of driving wheel 6ft. 6in. plates.. .. .. fein. 
Diam. of leading wheel 6ft. 6in. Total capacity in gall’ns 2250 
Diam. of trailing wheel 4ft. 6in. Coal bunker capacity .. 2 tons. 
leading ving Distance a ee 
wheel.. .. . Tin, Thickness of 
Distance from centre Distance of foot-plate : 
of driving to trailing from rail .. .. .. 4ft. 
Distance from Thickness of foot-plate fein. 
wheel to front Wheels and axles— 
fire-box .. lft, 10gin. | Diam. of centre wheels 4ft. 6in. 
tance from Ditto of leading wheels 4ft. 6in. 
wheel to front buffer of trailing wheels 4ft. 6in. 
5ft. 10in. Distance from centre of 
tance from trailing leading to centre of 
wheel to back centre wheels .. .. 7ft. 
plate . 4in. from centre 
Crank axle (steel)— of centre wheels to 
of w seat .. ‘in. centre of 
Diam, of bearings .. — 
Diam. at centre 7 Diam. at wheel seat ag 
Diam. of crank journal in.| Diam. at bearings . 
ce between cen- Diam. at centre .. 6jin, 
tres of 11jin, | Distance between cen- 
Length of wheel seat.. Tpsin. 8ft. 11}in. 
ofjournal ., Length of wheel seat... 7 
Length of crank journal 4in, journal .. 
Trailing axle (iron)— ’ | Weight in working order— 
Diam. at wheel seat .. bn tons, owt. qr. 
Diam. at oe 5 bap on leading 
Diam. at centre.. .. ‘in, 
Length of wheel seat.. Tysin. | Do.centrewheels.. 9 2 1 
Length of journals .. Do. trailing wheels, 9 2 1 
Total weight .. 27 7 0 


ARC LAMPS AT THE VIENNA EXHIBITION. 
No, II. 
ALTHOUGH as measured by the quantity of light 
supplied, most of the lighting work at the Exhibition is 


done by arc lamps—naturally so because of the large spaces 
to be lighted u; ill the arc lamps can hardly oe 
in interest with their rivals, incandescent lam is 


arises chiefly because incandescent lighting is still in its 
most youthful and most rapidly growing stage, while arc 
lighting may be said to have passed beyond this exciting 
iod of development. We are far from asserting or 
ieving that arc lighting is becoming antiquated. On the 
contrary, we believe that wherever very large s have 
to be lighted, are lamps will always remain the pleasantest, 
the cheapest, and the most efficient means of lighting. 
They have still, therefore, in our opinion, a great commercial 
future before them. For that reason also we believe that 
a great deal remains still to be done in improving them, 
because it must be confessed that even with the best self- 
regulated lamps, the cost of attendance, cleaning, and 
renewal of the carbons is very heavy. The whole system 
of keoping them in order—the whole of that from which 
the annual working expenses arise—is still in a high degree 
clumsy and barbarous as considered from a scientific point 
of view. There is still room for great advances of me- 
chanical, if not of high scientific, interest in the methods of 
steady self-regulation and self-feeding for a long period of 
time. Some improvement has certainly been attained in 
recent times; but the attention of electric engineers has 
been so concentrated on incandescent lighting of late that 
the rival system has suffered more neglect than it deserves, 
and there is thus comparatively little p to report. 
The chief arc-lamps of interest shown in the Exhibition 


what com 
etersburg. There are also 
several designs of so-called semi-incandescent lamps, in 
which the light is produced at a loose contact between two 
carbon points, which rest agairst each other with a pres- 
sure that can be regulated either by hand or automatically. 
On this latter class we have no space to dwell. It is not 
likely ever to come into extensive — use, although 
some lamps of this style were consi great successes at 
the time they were first produced. 

The Exhibition by Messrs. 
Briickner, Ross, Consorten, of Vienna, and by Heil- 
mann, Ducommun, and Steinlen, of Miihlhausen, in Alsatia, 
This lamp is so well known that we do not need to illus- 
trate it, The frame of the lamp is in two pieces. The 
upper maintains a constant position, and supports a clock- 
work; the lower consists of a bridge—which forms the 
bottom of the lamp, and supports the holder for the lower 
carbon—and of two verti: rods, which, as it were, 
form the sides of the frame, and which can slide to a 
limited extent up and down in vertical holes in bosses 
upon the upper part mentioned above. This lower portion 
is held up by springs, so that when no current passes the 
carbon points rest against each other. The vertical brass 
rods pass through two electro- ets excited by the 
current as soon as it passes, and to the upper ends of these 
ture to the magnets, is is drawn down to the magnets 


on contact being made, and carries the lower portion of the 
framedown with it,30asto separate the carbon-points there- 

uired distance for the arc, this distance being about 24 mm. 
The close contact of the armature bridge with the tops of the 
electro-magnets acts as a gauge for the distance apart of 


distance 


t, corresponding 
of the — = 
mm.—this strong enoug raw 


to the limiting suita 


down a lever which the clockwork. As soon as 
the clockwork — to move, it lowers the part of the 
upper frame in which the upper carbon is held, thus bring- 
ing the carbons once more nearer each other. As soon as 
they have approached sufficiently to lower -_ the resist- 
ance of the arc circuit to the normal limit, the shunt cur- 
rent has fallen off in so far that the shunt magnet 
releases the lever, which falls and, engaging in an escape- 
ment, stops the clockwork. This movement of the clock 
continues only for a fraction of a second at one time, and 
thus the distance apart of the carbons is kept constant 
within narrow limita. 

Briickner, Ross, and Consorten have fo.ty of these 
lamps in various ——— in the Exhibition. The upper 
carbon, which is tive pole of the arc, and which is 
used up faster than the other, is made }in. in diameter, 
and the lower or negative carbon is made only gin. The 
lamps burn for seven or eight hours at the rate of lin. of 
length of carbon per hour, of which about one-third 
represents the shortening of the negative carbon and two- 
thirds that of the positive. 

Heilmanoff, Ducommun, and Steinlein, besides lighting 
fifteen of the above-mentioned Gramme lamps having a 
total of 1900 Carcel lighting power, drive about a 
dozen lathes and other machine tools by two Gramme 
electro-motors.* We omitted to mention this ex- 
hibition in our general description of the Exhibition, 
as being the only example of the driving of - 
neer’s workshop meehee? in the Exhibition. It would 


be more in if the machines did more work 


in. | and were not simply driven back and forward empty. 


This firm in ordinary circumstances claims an average effici- 
ency of 55 to 60 per cent. in the electric transmission of 


power. 
We have described fully the principle of action of the 


— ing apparatus of this well-known lamp, because all 
other iene are regulated in a very similar manner, 
and a repetition of minute explanation wil] not now be 
neces in our mention of other lamps. Whenever 


several lamps are in series in one circuit the 
principle of using the magnetic field of a shunt circuit, 
whose strength varies inversely as that of the arc circuit, 


as the power to actuate the regulating mechanism, is an 
almost invariable one, It was the invention of the shunt 
regulating apparatus that rendered it practically possible 
to put arc lamps in series, This was impossible so long as 
the regulation depended directly on the strength of the 
main circuit, because this is affected not only by the varying 
resistance of each lamp, but by the sum of all the lamp 
resistances, 

There exists considerable confusion of mind with regard 
to the operation of this principle. The regulating 


is frequently talked of as if either thy electro-motive force. 


between the lamp terminals, or else the total current 
through the lamp, were a constant quantity. If the 
electro-motive force remained constant, the current 


the shunt would also remain constant, and it would have 


no regulating influence, The whole current, also, never 
remains constant. We think, therefore, that it may be 
possible, before i er, the law ing 
which this vegubealadt takes place, the more so because, so 
far as we know, an investigation of this law has not hitherto 
of the regula’ of tke ligh 

sensitiveness e tion light-giving 
power of an arc lamp may be considered as pid. upon 
three things, First, it depends upon the rapidity with 
which the electric resistance of the arc varies with the 
amount of light it radiates, The the ratio of the 
variation of this resistance to the corresponding variation 
of the light radiation, the more sensitive is the regulation. 
Secondly, this sensitiveness is the greater the more rapidly 
the intensity of the magnetic field, due to the shunt circuit, 
varies in proportion to the variation of the arc resistance. 
This intensity is B papaya to the magnitude of the 
shunt current, and also to the number of coils the shunt 
circuit makes round its electro-magnet. By increasing 
the number of coils the field is made more power- 
ful, and the variation of its power is correspond- 
ingly magnified, but the ratio of the increase of 
magnetic intensity to the normal intensity remains the 
same whatever be the number of coils. It is this latter 


The third factor consists in the mechanical delicacy of the 
mechanism by means of which the increase or decrease of 
the magnetic force due to the shunt circuit is made toshift 
the carbon points nearer or further apart. 

All these factors are of paramount importance. It is in 


teresting at the t time. The first factor depends on 
the quality and siz of th carbons used, and on heir 
arrangement, as influencing in whi points 
pai er ar A lamp may be designed and constructed 
perfectly with regard to the second and thi 
sensitiveness, as explained above, but if bad car be 

* These fifteen lamps are fed by three dynamos, which we will illus- 
trate separately. One dynamo feeds three lamps, each of 


; an? third cightlamys, 
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the carbons. The whole current does not go Gooteh the 
carbons, Part is led by a shunt through another electro- 
BU ou ereply that after a nov limited experience magnet. As the carbon points burn away the resistance 
on locomotiveson various lines, we can say that theGladstone rises in the arc circuit, and a greater proportion of the 
is the easiest engine waded « ri . to sixty-five miles an current goes through the shunt magnet, whose field there- 
hour on which we have ridden. It takes curves at least | 
for many years was held to be not only improper but 
dangerous, and uses a leading wheel no less than 6ft. 6in. 
in diameter, or at least 2ft. higher than is usually deemed 
right. It is not easy to see why large leading wheels 
have been denounced. We believe the idea is that the 
_ of a . wheel are better calculated to climb ; a 
other reasons operating to the rejection of the bogie. One ] , 
| 7 
are the Gramme, the Jablochkoif, the Pilsen, the Brush, 
the Siemens, the Gérard, the Schwerd, the improved 
Soleil, the new lamp of Egger and Kremenezky, the new 
lamp of F. Klostermann, of Paris; and a curious, some- bt 
ratio that measures the sensitiveness, Therefore, although — | 
. a ae number of coils may be desirable in order to pro- 
vide force sufficient to overcome the frictional and other 
mechanical hindrances to the motion of the regulating 
mechanism, still, in considering this second factor in the 
total sensitivenesss of the lamp, we have to confine our ! 
attention to the law according to which the magnitude of 
the shunt current varies with the arc resistance. 
between various lamps, and we describe the different : 
mechanisms used in the lamps at the Vienna Exhibition, 
80 far as or recent makes them in- 
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—— 
used in it, its light will be unsteady. If, as the points burn | If r increase from 10 to 10°1, shunt current would increase | fectly attained by this as by some other lamps that have 
away, flakes or other fragments become suddenly detached ; | from “20 to “20098 ; or, if r increase from 10 to 15, shunt | not the same simplicity ob ainacwaee res) — demon- 
. wan omogen Example ITI.—Single lamp resistance about ;!, whole | Wit at ienna Exhibition. We re 
in itself, will prevent 2 and general unsteadiness Data : R = 100, r=10, p= 100, E = 1000; liking for the tiful violet rays that first streamed out 
in the t. The great importance of using carbons of +.B, = 909, R+R, = 10909, their enchanting brilliancy in Paris. We are sorry to be 
dense and perfectly homogeneous quality is now very Whole t 1000 ° aware that feminine taste is in opposition to because 
generally recognised by manufacturers, but unfortunately current = 7 = 9117; the ladies’ vote on this question must always be a par- 
consumers are not yet sufficiently alive to it. me + maya 834 : ticularly influential one. 
The second item of sensiti namely, the ratio of Seite le 4 
can inv From w D THE SEVERN TUNNEL. 
the by 083. Ix October, 1879, just four years ago, the progress of the 
iderable difference exists between lamp which is | If r increase from 10 to 10°1, shunt current would increase 
the only one in the circuit and one which is one| from 83 to ‘837; or, if r increase from 10 to 15, shunt | 0PPed by 8 heavy influx of land spring water, which entered 
only of a series “one behind the other,” as the | current would increase from ‘863 to 1°18. the river on to Peceioeett side. “Of this aa Soechaih ony given 


case the one lamp considered 
ion of 


Example IV.—Single lamp resistance again about ;\ 
whole external resistance. 

Data: R= 100, r = 10, p= 500, E = 1000; 

= 980, R + R, = 109°80, 


"Whole current = 9°10 ; 
do. =892; 
Shunt do. = ‘18; 
= 016; 
= °088, 


shunt current 
If r increase from 10 to 10‘1, shunt current would increase 
from ‘18 to °1816 ; or, if + increase from 10 to 15, shunt 
current would increase from ‘18 to ‘259. 
Example V.—Same as in IV. with all resistances halved. 


in our impression for the 24th October, 1879. After this the 
contract for the work was placed in the hands of Mr. T. A. 
Walker, and = has —— since without material hitch. 
Another great spring wever been tap) or 

more correctly it may be said that water oe yr 
springs and und again 
tunnel rock, and filled the whole of the work below 
the level of the breach. On this page will be found a sketch to 
scale of part of the tunnel noes showing the Monmouth side, 
the deepest of the river, the Shoots, the pumping shafts SandS, 
winding W, drainage headings, old and new, and, by round 
block dots, the positions of the 1879 and of the 1883 breaches, by 
which the works have been flooded. This second influx of water 
took place at 6.50 p.m. on Wednesday, the 10th inst., without 
any previous sign of water in that particular part of the works ; 


cireuit ; i tity burst in in the bottom heading about 260 
cuit with the exception of one particular lamp, whose of the main shaft on the Monmouthshire side. ‘The 
resistance call R,. This R, is due to ape: es—the + Whole current = 9°10 ; ran * first 9ft. wide and On dom, but after running about 
<a ers : two hours it began to en run at alower depth, It con- 
main arc circuit, whose resistance call 7 = ~,andtheshunt oll > mest tinued, however, to pour into the works at an aul rate of 
1 D 082 about per minute for twelve hours, the pumps at 
circuit, whose resistance call p = —, where & and 7 are the rite 5 oe ifting only 11,000 gallons per minute, and the ce 
alton 4 7 D = ‘177. of 19,000 gallons spreading through the works. 
“ conductivities” of these two branches, Here p and 7 are shunt current The inflow gradually slackened, till on Sunday it equalled the 
R v R s v €E 
w 
| 


sumed. Also R, = 


k+7 
Then we find, 

BE 49) 
whole current through lamp R+R, RE+y)+T 
Current through and ole current 

Current through shunt = whole current x Ene 
Ey 


The only variable in these expressions is /. 
The ratio of variation of shunt current to variation of arc 


resistance, 
d (shunt current) __ d (shunt current) _ 
dr rt dk 


ERyi* ER 


The proper measure of the electrical sensitiveness is the 
ratio of this latter e ion—the differential co-efficient 
—to the itude of the shunt current. Call this diffe- 
rential co-efficient D. Then 


D 
unt current 
Take the following numerical examples to iilustrate the 
g equations :— 
‘ram, .-—Resistance of the single lamp about half 
that of the whole external circuit, 
Data: R = 10,7 = 10,p = 100, E = 190 volts; 
R, = 909,R + RB, = 1909. 
190 


Whole current = in = 9°95; 

Are do = 9°05; 

ons Shunt do = ; 
hunt current = D = 043; and D 


d shunt current 
Thus, if r increased from 10 to 10°1, shunt current would 
increase from ‘90 to ‘904; or, if r increased from 10 to 15, 

-—Single lamp resistance again abou 
Data: R = 10,r = 10, p = 500, E = 200; 


R, = 980,R + RK, = 19°80. 
Whole current = 10°10; 
Arc do. = 990; 
D = 0098; 
sbunt current 


| desi 


SECTION OF MONMOUTHSHIRE PART OF SEVERN TUNNEL. 


If r increase from 10 to 10°1, shunt current would increase 
from ‘18 to ‘183; or, if 7 increase from 10 to 15, shunt 
current would increase from ‘18 to 34. 

Comparing now Example I. with IT. and III. with IV., 
it becomes evident that the sensitiveness is not materially 
altered by changing the resistance of the shunt, so as to 
alter the proportion of the current that runs through it. 
What small difference this effects is in the direction of 
having ter sensitiveness with the weaker current 
through the shunt. Again, comparing I. with III. and 
II. with IV., it may be seen that, other things being equal, 
the sensitiveness is much greater when many lamps are 
arranged in series than when the whole external resistance 
is furnished by only one or two lamps, Once more com- 
paring IV. with V., one may deduce that by halving all 
the resistances throughout the whole external circuit, and 
at the same time halving the electro-motive force, so as to 
obtain the same current as before, the sensitiveness is 
doubled. Here it must not be forgotten that the whole 
energy absorbed in the circuit is also halved, and the light 

uced therefore reduced in a still ratio. This 
is not, therefore, pointed to as a practicable method of 
obtaining sensitiveness in the regulating apparatus. 

It appears then that, so far as sensitiveness of the regu- 
lation is concerned, arc lamps are best arranged as many as 
possible in series, the dynamo being worked to give a high 
electro-motive force, but that no greater sensitiveness is 
obtainable by modification of the ratio between the arc and 
the shunt resistances, Evidently, then, so far as the good 

lation is in the power of the designer, it depends 
chiefly upon the quality of the carbons—over which, indeed, 
the designer;has, properly speaking, no direct control, but 
which is a matter to be attended to by the consumer—and 
upon the mechanical delicacy of the ting mechanism. 
ose arc lamps termed “candles,” in which the two 
carbon sticks are laid parallel and side by side, require no 
such regulating apparatus as above described. If the 
carbon points are consumed equally, they always remain 
at the same distance a This equal consumption can 
only be attained b an alternate current. most 
noteworthy example is the Jablochkoff lamp. 

The Jablochkoff candle has undergone no change in 
of late, and, therefore, we need not stop to describe 
construction being well known. We need only 
remind our readers that it is only suited for an alternate 
current. This was an advantage, perhaps, at the time of 
the invention of the Jablochiof ‘ands, so far ap the 
generation of the current was concerned, and there was 
also the other and chief advantage that the two carbons 
were equally and symmetrically consumed, and that no 
regulating apparatus was necessary for the continuous 
adjustment of the — of arc. This latter remains to 
the present day an advantage in point of simplicity of 
construction possessed by no other lamp in the 


Exhibition except the Soleil or Sun, but that the desired 
result, namely, that of constancy of length and resistance 
of arc, and consequent steadiness i 


of light, is pot 90 per- 


thrown by the pumps, which then held the water at 
Spout surface of the ground. After so holding 
it for twenty-four hours, they began slowly to gain, and up to 
Wednesday night had lowered it 4ft. 6in. 

A contracting engineer seems ever ready to think that things 
mightalwaysbe worse. Mr. Walker says,“ Only one mile and a-half 
of the tunnel is affected by this inflow,” and speaks cheerfully of 
the matter, because with the other three miles work is being 
actively pushed on. Walls, have been constructed in two 
places across the tunnel and in the heading, and provided 
with doors. By this means the part which is flooded could 
be shut off to clear the works of water below the doors. 
This could be done in about a week, but as the pumping at this 
point has already reduced the head at the next shaft, so that the 
pumps there have been slowed two strokes each minute, 
Mr. Walker is unwilling to lose the gain obtained without further 
trying to overcome the whole of the inflow. Some minor 
assistance in raising water was to be set to work yesterday, but 
if additional large pumps are necessary they will require probably 
two months for erection. We are glad to learn that as far as 
can be told the works are not damaged in any way, and the next 
few days will decide which course must be taken. 

It is not altogether a matter of certainty as to where the 
water which has now drowned the works has come from, because 
although the breach is so near that of 1879, as shown in the 
section, the ponds and springs which were drained in that year 
into the tunnel have long since been kept dry by the large 
pumping power which has been at work during the past four 
years, and not only these ponds and springs, but the river Nevyn 
is drained for a distance of about five miles. Thus it would 
appear that a source not previously drawn upon has been tapped, 
whether it be springs from some considerable distance or under- 
ground reservoirs, There seems, however, good reasons for 
expecting that the source will soon be exhausted, and that under 
the energetic management of Mr. Walker, his large staff and his 
four thousand men will soon get over the difficulties. The lining 
has been completed in those parts shown in black section. 


COMPLETE MILL AND PLANT FOR MAKING 
PORTLAND CEMENT. 

THE engraving which we give on page 303 is illustrative of the 

arrangement of a building and the necessary plant 

erected by the Pulsometer Engineering for the manu- 

facture of Portland cement, the capacity of mill being fifty 

tons per day. Other engravings and particulars we shall give 
in another impression. 


in the following equations o 7 
> the whole resistance in the circuit, and a variation in its 
resistance causes a large variation in the current if the 
: electro-motive force be maintained uniform, This is the 
: case to a much smaller extent if the lamp is only one of a 
series. In both cases we will consider that the electro- 
motive force between the terminals at the dynamo of the 
outside circuit is maintained uniform. Also evidently in 
the present investigations the or supposition to make 
is that the resistance of the whole of the outside circuit, 
except that of the particular lamp considered, remains 
constant while this latter varies, Call E the constant 
electro-motive force between the dynamo terminals of the 
3M 20 so 4M 30. 50 SM 
constant, while r and / vary as the carbon points are con- | 
l 
| 
| 
= = say D. | 
‘ University Lonpon: LkcTURES ON CHEMICAL 
TECHNOLOGY DURING THE SEssIon, 1883.—Prof. Charles Graham, 
| D. &c., will deliver jectures on the following branches of applied 
chemistry :—"‘ Heating and Lighting, on Tuesdays at 3 p.m., 
beginning October 9th; ‘‘ Metallurgy,” on Thursdays at 3 p.m., 
beginning October llth; ‘* The ‘Alkali Trade,” on Tuesdays at 
3 January 15th; Agricultural Chemistry,” on 
: Thursdays at 3 p.m., beginning January 17th; and on “ Brewing ” 
on alternate Mondays at 4 p.m., e gme | October 8th. The 
laboratories for practical instruction in the above and other 
branches of applied chemistry are open from October 3rd to the 
middle of July. Each student works independently, and can join 
at any time for one or more months, The laboratories, and each 
course of lecture, are open to all without examination or required 
: | attendance on any other lecture given in the college, 


Oct. 19, 1883. 
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ARRANGEMENT OF SIGNALS AT TALBOT ROAD STATION, oe ee 


corns 


THE RAILWAY SIGNAL COMPANY, ENGINEERS, 


SHUNTING NECK i 
5 
i 
represent signal gear, con- | tube B, with the C, are so attached to A that A can be ) from moisture and gases than enclosing it in a cell. 
structed by by the Raifway Signal Company, at Blackpool. The | rotated with the The partition C has a circular hole in.| mixes it with ant very per- 
shows the new excursion platforms that were ht | it din. in diameter, through which light is allowed to pass when | manent in its properties. i 


into use on Bank Holiday, the 14th of May, for accommodating 
the extensive excursion traffic which flows into Blackpool, especi- 
ally during Whit-week. The diagram shows the lines of rail and 
arrangement for signalling the same. The cabin is 
placed where it is marked A on the plan, and is 31ft. 74in. long, 
12ft. wide, and 15ft. high from rail to floor level. The locking 
frame in this cabin consists of fifty-six levers, fifty of which are 
working levers and six spare levers for any future use. 
The engraving below shows the arrangement used by the 
oe» for effecting the interlocking of the levers. The sliding 
locking bars used in this apparatus are of channel iron, section 
ii. by lin., and in the channels are rivetted the studs for effect- 
ing the interlocking. The sliding bars are very accessible, and 
on taken out, either for cleaning or making any alterations to 
the locking, without disturbing any other portion of the appara- 
tus. The locking is actuated by means of motion plates con- 
nected to the levers with slots in them, havin wee bers termina- 
tions. The first small movement of the lever thus gives motion to 


the locking gear for the purpose of locking, and the last movement 
of the lever when pulled over completes the motion and effects 
the unlocking. The motion plates are geared into vertical bars 
with projections cast upon them, which —- engage when 
a, with the studs on the sliding bars, and so effect the 
i or unlocking. The motion is given to the sliding bar 
by bell cranks, which turn upon a centre fixed on a castin 
between the vertical bars, one end of the crank being peer 
to a vertical bar, and the other end to a sliding locking bar. The 
advantages claimed for this locking frame fewness of 
pny odor uniformity, and strength, the weight per lever 
about 3: 

The signal work at Talbot-road station, 
cabin, twenty-one signals, locking frame, with fifty-six levers, 
the whole of the connections to eighteen pairs of points, and nine 
facing point locks and the whole of the signal connections were 
made, fixed, painted, and opened for the Whit-week traffic, in 
four weeks from the date of recei the order, and the whole 
of the tremendous traffic of the W 
since that time has been worked without bisa or 


WARNERKE'’S POCKET ACTINOMETER. 


relative rapidity of photographic P was 
in a recent impression. des his 
attention is the actinometer. The actinometers in general use for 
testing the illuminating power of gas and similar purposes are 
inapplicable in cheba because of their bulk. An instru- 
ment is wanted which can be carried in the and used at 
any moment in the open air without loss of time. Mr. Warnerke 
made a close study of the action of the actinometers of Becquerel, 
Woodbury, and others mor desi his own. ies Warnerke’s 
actinometer the property of phosphorescence is utilised, a phos- 
juminosity set 

Figs. 1, 


is 


it-week holida and ever | 


desired to excite the then-exposed portion of the phosphorescent 
grep below. The lid D is hinged ded tube B, — holds 
asi magnifier E and indicator G. tter standing against 
a certain number on the rim A, shows what part of the disc has 
been excited. The brass tube H, which fits inside the tube B, 
has a bottom J, made of 
two discs of thin glass, 
beween which is inserted 

semi-transparent material, 
which is so distributed 
as by transmitted light to 


r discs of increasing 


such discs, but L and K 
have no numbers. K is 


and colour- 
is transparent and 


a omg Fig. 1 
the _ instru- 
ment complete, Figs. 2 
8, and 4 its 
separate parte. To use 
the actinometer the lid is . 
parent brought 
over the opening C, thatthe ght ata on the | 
hids beneath. length of exposure to light 
en given, after re ge lid D is closed, and ‘while the 
pobre are examined ow eye through the magnifying glass | large 
in the tube H is revolved; consecutive numbers are then seen, 


Fi¢ 2 


but they diminish in intensity until a disc is reached, the number 
of which cannct be distinguished ; the number of this disc indi- 


Ww surface of 
calcium sulphide is ex — to light by bringing it into atin 
by the rotation of the ‘canine rine 

till the indicator G points 
to the next number. Ten 


exposure to light :— 
Time. Intensity. Time. In 
0 secs. 1 545 secs. - 0 
85 0°076800 700 0004582 
45 oe 0024888 930 4, 0003084 
125 5, «+ 0°026752 1110 ,, 0°002586 
170 017890 1805 ,, 0 00'996 
265 55 «. OOLITM 1525 4, 0001786 
420 5, 0007765 1725 + 0°001488 
Thus for the first thirty seconds the p) diminishes 


y 
rapidly, but ayer pi more slowly. ence observations are 


A NEW RAINBAND SPECTROSCOPE. 

THE complaint that certain persons could not see the rainband 
in the spectrum with the earlier English pocket rainband spec- 
troscopes, either in consequence of its faintness or the want of 
experience is using the instrument on the part of observers, has 
been removed when the latter possess ordinarily clear vision, by a 
new spectroscope designed by Mr. R. P. Grace, and manufactured 
Mr. John Sowing The following cut explains the principle of 
the instrument :—A B is a brass tube between Gin. and 7in. long, 


with a piece of plain worked parallel, at the end B. _ 


te al compass. is 


in shadow when the band is 

are seen fainter on a t ground. Most persons w 
tag the 


milled head is represented in the accompanying ee 
which also gives an idea of the external appearance of 
the size of the new rainband spectroscope itself. 
By the aid of Fig. 8 an idea is given of what should be looked 
for when using this rainband spectroscope. The 
FIGS, two thick lines in the cut represent the double 


line D, always present and prominent in the 
lar ; Ris 


very strong. At times, when a heavy downfall 
may be “the D line they are enveloped in shadow, 


luminous, that luminosity to its full extent ; this is done by means of a lever arm, 

may be i ed on to the brass ‘tube carrying ey by a light 
owing light to shine on rod of brass. 

aperture L holding Launon oF Pappie T.3 BurraLo.—A sham, was 
mata for, launched on the 8th inst. the yard of Messrs. 
the residual phosph B.P., 100ft.; breadth, 17ft. 9in.; 
will extinguish the ide, | Mr. Manner, for service in Ages Bey, uth 


steam ten knots per hour, of sur- 
One. probably constructed 

A GIGANTIO ever 
latel, Bev Rig It is for the 
‘Ther it 7000 pipes, 124 stops, 


with » proportionately numerous. A very complete 
swell ent allows the acon and ‘dnlaatien of sound 


ig 
—about 654ft., 86ft., and ocden 
6 


sad ball 


299 
‘ 
— 
opacity, each showing & | 2 / 
A 
D in front of it. Eis an achromatic lens which is placed 
| distance of its own focus from the slit. F is a compound 
ih vision prism, containing five prisms, two of which are of ; 
ddd al oof bg., and made of the densest flint glass ; these 
haded in the cut. The other three prisms are of light 
jal crown glass, All the prisms are cemented together with , 
) @ da balsam and castor oil, They serve the purpose of bring- 
| i | | he rays into a straight line, and preserving the surfaces of 
if r int glass from oxidation. This flint glass is of a remark- 
nature, of a slightly yellowish green tint; blocks of it 
s heavy as lumps of metal, and it oxidises rapidly from the ty Se. 
proportion of lead it contains. Prisms of 90 deg. are 
nd the limiting angle between glass and air, consequently 
an not a ray of light could enter them were it not for the action of 
the crown gi 
| 
cates the intensity of the light. 
til 
fresh exposures can thus 
tion or he di : val A ee: © | construction, half a turn of the milled head pushes out the eye 
is the rate at calcium sulphide loses luminosity 
filling of the could not out by organ blowers, 
after the exposure of the sensitive surface, : of 
hermetically sealed between two glasses. The brass Mr. Warnerke has another way of preserving calcium sulphide 
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ourselves the 
[We do not hold voor opinions of our 


CAST IRON V. WROUGHT IRON SHAFTS. at 

Srm,—Many users of shafts besides engineers have a ect 

horror of cast iron shafts, and we find in most engineers’ i 
tions, ‘‘ to be made of best scrap iron, hammered.” Now, consider 
how difficult it is to ensure this being perfectly carried out and to 
be relied uw into the forge you will 
ng the scrap to make the s is piled indiscriminately 
a quantity that has been t and stacked from 

many sources. Some from ees Te boiler 

where most of our common iron goes to, and a lot is collected 
over the country by scrap dealers, so the various kinds get 
grouped together. Then the lads usually employed pi 
pieces required from the i 
shape to make and build w 


After the order 


all 
up the 

ing those of most convenient 
the required pile to size or weight 
required, and with no qualified supervision to select tho best, even 
if it could be selected under such circumstances ; and the engineer 
who draws the specification usually submits to this arn | Per 
haps that all scrap is ; or perhaps it is through the gen ea 
that scrap is the best, use some makers of good iron use up their 
own scrap, and hence sell it as extra quality in consequence of 
its undergoing an extra process, But it is well known am 
men that we do not get this in forged shafts. 

é! as some good scrap and some bad in a 
shaft ; course, the weakest part is the measure of strength. 
Then = get to the forge; there are heated, hammered, 

ham i in, and so on as 


and who shall shall say that in 
one of these fifty or a h heatings some one portion does not get 
or over-heated, and there lose its nature and strength ? 
When such occurs, there again is the measure of strength of the 
shaft when completed, and even notwithstanding the shaft may be 
all of good iron, and no bad scrap. Itis also a well-known fact the 
repeated heatings and hammerings of scrap-made shafts make the 
iron granular, even the constant jar or vibrations from the hammer 
breaks the fibres, and leaves the mass granular. Can anyone who 
has geen fractures of broken shafts, or piston rods, or any kind of 
large forgings, say that he ever saw one of a fibrous fracture? 
They are generally of or flakey kind, often resembling 
the fraeture of spelter. It is not at all unfrequent that when 
making a long forging the cold end farthest from the hammer 
jars and breaks off through the vibrations passing through the mass 
of iron. Tf it is preferred to have a hammered iron shaft, why not 
make it in what ought to be the best known way, by using such 
iron as will be most likely to uce something eee to 
the desideratum ? Is it not shown that scrap is un at first, 
to say nothing about the fact that by working it. frequently it 
loses its nature, and is hence reduced in tenacity or strength. 
Hence, it is contended that wrought iron scrap used to produce 
a large shaft loses its initial strength. If wrought iron is to be 
preferred for a shaft, it should be made by prepared iron from the 
puddling forge. This should be done by puddling best pig iron, 
and retell puddle balls ready for the hammer, and the iron 
should be puddled somewhat raw, as it is termed, meaning that 
somewhat more cinder should be left in, so as to be of use in the 
forgings to be made from it. It should, after hammering, be 
rolled into convenient sized square bars; these should then be 
fagotted together according as required, and so prepared for the 
heating furnace in the forge. The cinder thus left in the prepared 
puddle bars is then useful in liquifying the metal in its progress of 
producing the shaft, inasmuch as the iron heats more thoroughly 
through, and is not so liable to burn, and the iron from such 
works up in forging nearer to the approach of fibrous iron, as it 
would be if dry scrap were used, and therefore a much softer and 
thoroughly welding heat is produced—which is less liable to 
laminations, which is another most important matter, as these 
again often occur in wrought shafts—and a more nearly homo- 
neem piece of iron in the shape of a forging obtained. The 
ifference in the strength of wrought and cast iron to resist torsion 
is not-so much as other modes of applying the strains or loads, 
From various torsional tests some give about the following:— 
Wrought iron, 12,063 lb., and cast iron, 11,943 lb. per square inch, 
the difference being only 120 Ib. 


be made with any 
by means of melting with a cupola; 
and when melted in the air furnace castings are much 
stronger, more dense, and have the maximum wear. These—the 
rolls—are always cast vertical, and the shafts, too, should be 
where there is the proper convenience, and, in addition to the 
vertical column of metal forming the casting, a large and high 
head of metal is cast on its top—which is afterwards cut off—toassist 
in producing the density, and also for facility in feeding the casting 
during the process of its shrinkage and cooling, this being carried on 
until the metal settles and becomes thoroughly consolidated. One 
may say, is not the iron in process of melting liable to become burned 
by overheating? The answer is, no, with the most ordinary care and 
skill, Iron can be melted in the air furnace without being burned, 
and by this process it is much improved in density, toughness, and 
strength; whereas wrought iron, being subject to so many con- 
tingencies of overheating and all the concomitants enumerated, 
becomes entirely changed and reduced from what wrought iron 
should be in its ordinary state, to a weak, unreliable, and unsafe 
material when manufactured into large bodies by heating and 
hammering. The writer has known a few instances over a 
long period of years in which cast iron shafts which had 
been at work very many years, having heavy work to do, 
have broken and been replaced by wrought iron ones, but 
these have very soon succumbed to the heavy work, and been 
again replaced, this time by cast iron ones, with success. Until 
somewhat of late years cast iron shafts were generally used 
in the driving of heavy rolling mills and forges in Staffordshire 
and all over the country with the greatest-success, and it will no 
doubt be admitted that there is no kind of machinery more subject 
to violent changes and strains than such machinery. Just carry 
one’s observation only to what cast iron rolls have to stand in 
rolling mills—say, for instance, a plate mill train. First there is 
the, say, 300-horse power engine transmitting its cumulative power 
intoa 2 nee about 22ft. diameterand about 45 tons weight, running 
48 revolutions per minute, then a pinion wheel on the fly shaft, 
bringing down the speed of the train of rolls to 24 revolutions per 
minute, a further cumulative power. All in full work, running, 
say, empty, suddenly a plate of iron is put into the rolls, the 
strain being po greet that instantly one can perceive the momentum 
of the fly-wheel reduced. Without running through any es to 
what been ype so sensibly reduce the 
cumulative power of this great w and engines, it is apparent 
that the shafts must be undergoing an ay strain, ~e 
the last from the prime mover, which is the second motion, 


especially 
t or that 
immediately connected to the mill train. Then the whole, train 
receives also these constant and severe shocks, i.¢., the coupling 
spindles, boxes, wobblers on rolls and roll neck bearings. ere are 
occasional of the first and second, the rolls rarely break- 
ing from these constant and actual strains. The supposed dimen- 
sions of engines and mill machinery mentioned in the foregoi 
were some of certain machinery and mills constructed and er 

by the writer in this country, and many similar instances can be 
supplied if necessary. 


scrap shafts become much weaker in the course of 
and made of good iron, very materially increase in strength in 
course of manufacture; or, to put it in other words, the wrought 
iron deteriorates whilst cast iron greatly improves in the process of 
manufacturing large masses—shafts, and such-like productions. 
strength, but not in large as previously men 3 and as 
the tests are from lin. bars of iron, it follows that, although 
wrought iron is the strongest in the tests, when worked up to large 
sizes the circumstances become entirely , and cast iron has 
ee! the advantage in a most marked degree. Theref 

‘or large shafts, &c., the writer says, use cast iron for safety 


economy. The writer h this will induce more able men to 
take up the subject, as per! he may be thought to be prejudiced 
in favour of his trade. TRONFOUNDER. 


MARINE BOILERS. 
Srz,—Since wri to you on the above subject, ve 
| with several eminent who think 
they ang remedies for some of the defects to which attention 
was drawn. 


Most engineers and boilermakers a) jate the fact that marine 
boilers are far from perfection, but the very small advance that is 
made in the way of improvement shows that the difficulties are 
not easy to overcome. The multitubular cylindrical boiler now 
in general use occasionally gives a great deal of trouble, and suffers 
more from inequality in the rate of expansion to which it is sub- 
ject, than from the of steam it is required to sustain. If 
the present form of boiler is to be maintained, it is but reasonable 
that some rules should be observed in arranging and working it. I 
have frequently come across ships having engines of equal power 


and area and height of funnel ; proving that engine builders have 
no universal rule to guide them. 2 

But as such great strides are now being made in ship and engine 
building, the most important question of all must be the consump- 
tion of coal. It is obvious that when there is one-third more heat 
in the funnel than in the tubes—see my letter in your issue of the 
7th inst.—there must be something radically wrong in the con- 
struction or working of the boiler. 

The question is one that demands theserious attention of all con- 
cerned in steam navigation, and I would suggest that it would be a 
fit subject for one of the scientific societies to take up. A marine 
boiler might be set up on land under similar conditions as on ship- 
board, and appliances of various kinds tried under the direction 
and superintendence of a committee. This, no doubt, would 
stimulate efforts of if funds to 
carry out the operations, no doubt a large num who feel an 
— in the subject would be glad to subscribe, among whom 


be = W. A, MarRTIN. 


HOLLOW CARBON LAMPS. 
, but at the 


lighted per horse-power than any i 

incandescent lamps,” I fully believe that both the Cruto and the 
Bernstein lamps are altogether upon a wrong principle, 
but I am open to conviction, and trust that ‘time will prove the 
correctness or incorrectness of the opinion. The following are the 


figures giving the official results of the Munich experiment:— 
Lamps No. H.P. 
Edison B oe 28°36 (8 candles) 
Edison A .. 9°05 (16 candles 
oe 889 (28 cundles) 
Swan A os «0 17°18 (10 candles) 
Swan B ee 4°52 (40 candles) 
Siemens . 7°82 (16 candles) 
Muller A 726 (20 can ) 
Muller B ec 8°39 (50 candles) 
Muller C ee ee (100 candles) 
This authoritative statement gives 10°36 Cruto against 17°18 


Swan of the same candle-power—facts altogether at variance with 
the statement of ‘“‘ Dux.” I write contradicting “‘ Dux” because 
the curse of electrical is to be found in ignorant 
statements, and especially in such statements as have appeared in 
the pages of the daily press. - 
It may be interesting to give the candle-power per horse-power 
us 
Edison B=23°36x 8=186°8S candles per horse-power 


Edison A= 9°05x 16=144°80 
Maxim = 3°89x 28=107 92 ” 
Swan A =17'18x 10=171°80 ” 
Swan B = 452x 40=180°80 
Siemens = 7 96x 16=125°12 
Muller A = 7°26x 20=145-20 
Muller B = 3°39x 50=169°50 


169 
Muller C = 205x100=205 
Cruto | =1036x 10=103°60 
so that the Cruto, regarded from an efficient point of view, was 
the worst of the lot. Of course we shall be told it has been 
improved. So may the others, and in a higher ratio. 
Bromley, October 12th. C. H. W. Bices. 


TRIAL OF ENGINES AND BOILERS. 

Sir,—I beg to hand you result of a trial of our engines and 
boilers made this week. I have made several alterations, &c., in 
the engines and boilers since the trial, the result of which you pub- 
lished in THE ENGINEER of November 3rd, 1882. Chief amongst 
these are—four Galloway tubes have been put in each flue of the 
boilers, an alteration of the bridges and fire doors so as to avoid 
the necessity of leaving the doors partly open to help the con- 
sumption of smoke, and the intermediate receiver between the 
engines has been jacketted, the valve-box covers clothed, &c., so as 
to prevent, as far as possible, the radiation of heat. 


Trial of Engines and Boilers at the Old Steam Flour Mills, 
Birmingham, October 10th, 1883. 
Duration of os 4 hours 
Mean indicated horse-power .. 249°00 
Mean boiler pressure... .. .. .. 631d. 
Mean initial pressure in cylinder... .. .. .. .. 
Mean vacuum in condenser .. 
Mean temperature of injection .. .. .. .. .. 62° Fah. 
Mean temperature of di ce co so Fah. 
Mean temperature of feed to 
Total water used per hour for donkey. oe 30 Ib. 
Net water used per hour perL.H.P. .. .. .. 1803Ib. 
Total coal burnt per 532 Ib. 
Total coal burnt per hour perIL.H.P. .. .. .. 2°016 Ib. 
Total coal burnt per hour per sq. ft. grate.. .. 8°0625 Ib. 
Water drained from cylinders per hour .. «» None 
drained from receiver jacket perhour .. .. 27 lb. 
JosEPH B. CROSSLEY, 
Old Steam Flour Mills, Birmingham. Engineer. 
October 13th. 


THE NEW PATENT ACT. 
is on the 
subject of current applications for patents, but by instructions 


from the Patent-office it appears that all applications for 
January next are subject to the 
‘ees and only come under the new Act after being granted, or in 
pleted.” Referring to section 45, subsection 3, of 
wing is my reading of it :—‘‘(3) In all other 
respecte—including the amount and time of payment of fees—this 
Act shall extend to all patents granted before the commencement 
of this Act or” to all patents granted ‘‘ on applications then pend- 
ing in substitution for such enactments as would have applied 
thereto if this Act had not been passed.” 
EpwarbD W. FurRgLL, M. Inst. C.E. 
124, Chancery-lane, London, October 13th. 


S1r,—In reply to “‘ Julius” in your impression of last week, and 
as consid misapprehension prevails as to the meaning of 
certain clauses in the Paten’ esigns, and Trade Marks’ Act, 
1883, I venture to write you upon the subject. Let me premise 
my remarks by saying that the views hereinafter are not 
my own alone, but are endorsed by several of the leading patent 
agents in London, and that they are confirmed by the opinion of 
one of the present law officers of the Crown. The new Act comes 
into operation on the 1st of January next, and the question of 
doubt is as to how applications for letters patent, which are made 
before that date, are affected by the new law. These —_ 
will certainly have to be completed and the fees paid thereu 
under the existing law, for Clause 1 of section 45 says: “‘ 
provisions of this Act relating to applications for patents and pro- 
ceedings thereon shall have effect in respect only of applications 
made after the commencement of this Act ”—viz., January 1s 
1883, The italics are mine, In other words, an applicant for 
letters patent having - ¥ for provisional protection before the 
1st. of January next will have to take the further p i 
thereon under the old law. Hence, if he has not given “‘ notice to 
proceed” with his application he will have to do so in the usual 
course and pay the £5 duty thereupon, then apply for the warrant 
of the law officer and for the sealing of the letters patent, paying 
the £10 duty just as if the new law had not come into operation. 
This brings him, however, to the point where the patent may be 
said to be ‘‘granted before the commencement of this Act,” and 
no longer pending in its application, and the question remains as 
to filing the complete specification, which your readers 
remember takes place under the old law after the sealing or grant 
of the patent, This, however, is provided for by Clause 4 of the 
new law, which in effect says: ‘‘ All instruments relating to patents 

ted before the commencement of this Act” shall be filed in the 
atent-office. Under the new law the sealing of the patent will 
take place after the filing of the complete specification. 

In interpretating these clauses of the 45th section, it should be 
borne in mind that a patent both under the old and new law when 
granted is sealed and dated back to the date of vg and 
therefore all applications made before the Ist of Jan’ next 
will be sealed, and in the language of the new Act, are said to be 
“granted before the commencement of this Act.” But assuming 
the foregoing to be the correct interpretation with regard to 
what, it may be asked, is the meaning of the 
third clause, which says: “ In other respects—including the 


‘amount and time of payment of fees—this Act shall extend to 


all patents granted before the commencement of this Act, or on 
applications then pending in substitution for such enactments 
as would have applied thereto if this Act had not been passed.” 


be | 1 reply that so far as this refers to fees, it relates to the £50 and 


£100 stamp duty now payable upon letters patent at the end of 
the third and seventh years respectively, the former being deferred 
in all cases where it mes due on or after the 1st of January 
next to the end of the fourth year, or may be paid in instalments ; 
and with regard to the latter—or £100 duty—this remains pay- 
able at the end of the seventh year upon all old applications—see 
schedule to the new Act—but is deferred to the end of the eighth 
ear on all new applications made after the 1st of January next. 
t is quite evident that this third clause doesnot refer to the £3 duty 
vided to be paid upon the complete specification under the new 
w, as this duty is payable upon a document which has to be 
submitted to an examiner, and which has, in his opinion, to accord 
with the provisional specification which he has ly examined 
before even the patent can be granted or sealed. 
Patent-office, 71, Market-street, JoHN G. WILSON. 
Manchester, October 16th. 


ENGINE 8PEEDS. 


ed, and my firm has since obtained the 
t& of machinery, including shafting, 


Srr,—I have lately d 
order for a complete p 
pulleys, &c., for a m 

All the machines will be driven by belting from a common shaft, 
which must run at 200 revolutions = minute. This shaft will be 
driven by a steam engine through belting. Unluckily the steam 
engine has been ordered elsewhere at rather a low price. e 
engine being ordered elsewhere, my firm did not contract to supply 
the pulley for the engine shaft, nor its respective driven pulley on 
the first motion shaft as described above, nor did the engine-maker 
contract to supply these two pulleys, The private firm for whom 
the machinery is being made cannot well afford to lay out more 
than a stated sum, and they have simply placed themselves in the 
hands of the two contracting engineers, viz., ourselves and the 
engine maker. 

The engine is horizontal, and to have a cylinder 18in. diameter 
by 32in. stroke. The er says the fly-wheel he supplies with 
the engine is 9ft, 6in. diameter, and that the maximum speed he 
will alfow his engine to run at is 65 revolutions per minute, The 
driven pulley on the first motion shaft for important reasons should 
not be much less than 4ft. diameter, so that with the engine 
running at 65 revolutions, to drive the 4ft. pulley at 200 revolu- 
tions necessitates a 12ft. pulley on the engine shaft, but the extra 
expense A a 12ft. pulley the purchaser of the machinery never 
anticipated. 

I suggest to the engine maker to avoid letting the purchaser into 
unnecessary expense, that he should allow his engine to run at 80 
revolutions, and that the strap should be driven off of his 9ft. 6in. 
fiy-wheel on to about a 3ft. 10in. pulley, and sogive to this pulley 
the desired number of revolutions of 200 per minute. But he 
refuses to drive his engine more than 65 revolutions per minute, 
for the reason that he considers 80 revolutions an undue speed for 
his engine of 32in. stroke to run at, and says that if the purchaser 
requires the first motion shaft to be driven at 200 revolutions 
through a 4ft. pulley, then the purchaser must pay the extra 
expense, which, of course, is very great, of substituting for the 
9ft. Gin. pulley fly-wheel a 12ft. pulley fly-wheel. An engine 
of 32in. stroke at 65 revolutions gives a piston speed of 346°6ft. 
per minute, which now-a-days is considered a rather slow speed. I 
asked the maker to run this engine at the moderate speed of 80 
revolutions per minute, equal to 426°6ft. minute, and so save 
the purchaser the extra expense as described, but herefuses to do this, 
declaring the maximum speed his « ine must run to be from 60 to 65 
revolutions. Moreover, amongst other machines the engine has to 
drive several pairs of millstones, which must have a periphery 
— of something like 50 is cent. less than that of the engine 

= to prevent backlash. But with an engine fly-wheel 
of 9ft. Gin. diameter, at 65 revolutions, the of the periphery 
of the wheel is only 6 per cent. greater than that of the millstones, 
but if he runs his engine at 80 revolutions with a 9ft. 6in. fly-whee 
then the ratio of periphery speed could pass. But knowing 
this, and what I have before described, he will not allow the engi 
to run more than from 60 to 65 revolutions. What can your len ma 
understand of such an engine maker? his engine so badly con- 
structed that it would break down running at the moderate speed of 
80 revolutions per minute? Does he want to make something out of 
supplying a larger fly-wheel at an extra cost? or is he not used to 
making steam en , and perhaps does not understand the 
number of revol: at which an engine can be run smoothly 
and well? or am I asking him too much to run his engine of 32in. 


. 
October 10th. — 
often required, according size Of the shalt or any other | differed greatly in many important points, such 
forging required. _ Of course, thes larger the shaft the oftener and | cunt of . . dimensions and number of furnaces, 
| same time he makes one which if not contradicted may lead many 
readers to an erroneous conclusion. It is quite true that the 
Cruto hollow carbon lamp was shown at Munich, it is the opposifg 
of true that ‘‘a greater percentage of Cruto lamps can 
In the manufacture of cast iron shafts good iron of equal quality 
can be obtained throughout without any difficulty, and in melting 
its strength can be very materially increased with ordinary care. It is 
well known, that where air furnaces are in use for foundry purposes, 
: to produce large castings, such as shafts and rolls for rolling, 
< armour plates, and steel and iron generally, the air furnace 


Ocr. 19, 1888. 
stroke at 80 revolutions per minute equal to 426°6ft speed of piston 
per minute? i OF IL 

October 16th. 


[Our correspondent seems to forget that the © referred to 
has been bought at a low price. A good and well-made engine, 
with a 32in. stroke, may be run with perfect ease and safety at 
100 revolutions, We have seen cheap engines, however, w 
with a 32in. stroke would be best run at about 20 revolutions, No 
one is more likely to know what an engine will or will not-stand 
than the maker, who is, no doubt, in this case exercising a very 
wise discretion. What would ‘‘A.M.I.0.E.” say if his advice was 
carried out, and the engine broke down during the first week? It 
seems to us that the purchaser of the engine has been ‘penny-wise 
and pound-foolish.—Ep. E.] 


if 


ENGLISH VU. CONTINENTAL RAILWAY SPEED. 


Srr,—In THE ENGINEER of the 21st ult., p. 224, ‘‘ Commercial ” 
says that “‘in point of fast running, our expresses are now equalled 

those on some of the French railways.” He gives as an instance 
the train leaving Paris at 8.45 a.m. and arriving at Bordeaux at 
5.52 p.m., making ten stops, aggregating 48 min., distance 363 
miles ; also, Calais to Portbon, 827 miles, in 27 h. 10 min., stops 
lasting over five hours, the first of which gives a speed of 43°80 miles 
per hour, the latter 374 miles per hour. 

He also refers to a pa ph which appeared in THE ENGINEER 
some months ago, on “The Comparison of French and English 
Railway § »’ quoted from the Annales Industrielles on data 


THE ENGINEER. 


furnished by M. Gerhardt, and which also appeared in the Times 
of October “1882. “M.; Gerhardt’ there | the” * mean: 
” on several English and French railways in ki 


. per hour,’ 
which I have reduced to miles per hour, as follows :— ate 
our. r hour, 
69°5.. = 86°973 
railways. ) 69°8.. = 43°378 
For instance, 


1 kilo, = 1093°66 yards 


mile = 1700 
Then for a speed of 60 kilos. per hour ~~ y7g9 = 37°283 miles 


per hour, 

Now, the following table which IT have —— will, I think, 
show that the speed on most English railways is still considerably 
in excess of that on the continental lines. deducting the time 
for stoppages I have allowed four minutes for each stop where the 
length of the actual stop is not given in the time-tables, and three 
minutes for all other stops, so as to allow one minute for the stop 
pos Bre minutes for the loss of time in slowing and regaining 
8 — 


Railway. Train. | Time, | Stops. Timo—stops | No. of stops. Distance. | 
h. m, min. min, miles. 
Greet Northern .. .. 33 29 6 188, 46°15 
South-Eastern .. .. .. 150 8 102 2 
Great Eastern .. 412 18 1213 44°44 
Great Western .. .. 1.45 15 43°30 
L., 8.0... .. Brightoa, ae 115 | | 0 504 40°54 
For instance, Miles, Mile. Min. Min, 60°00 
Midland Railway—8t. Pancrasto Leeds .. .. .. .. 204 : 1:: 258 : 124 = 48°89 miles per hour, 


London, October 2nd. 


M. 


CONTINUOUS FRAKES, 

Sr,-—The collision which occurrec. at Lofthouse station, on the 
Great Northern Railway, on the 15th September, is another 
instance of the danger which follows the use of slowly acting non- 
automatic vacuum ‘brakes. Here was a short passenger train, 
consisting of engine, tender, and seven vehicles, running at a speed 
of twenty to twenty-five miles an hour up a —— of 1 in 100, 
yet all the continuous vacuum brake could do was to reduce the 
speed to about fifteen miles an hour in a distance of forty or fifty 
yards. Surely if this train had been fitted with a quickly acting, 
efficient brake, the force of the collision might have been rendered 
harmless, if, indeed, not entirely avoided. The moment the 
collision took place the vacuum pipes were broken, and, of course, 
the brake was rendered useless, as, although it had been applied, 
it would instantly release itself. The driver in his evidence states 
that, when the Pig were broken, he “felt the train press the 
engine forward.” Under these circumstances I should be glad if 
any of your ype will explain the concluding remark of 
Colonel Rich in his report. He says—after referring to the fact 
that the continuous brakes had not time to act so as to prevent 
the collision—‘* but they no doubt prevented the recoil of the 
carriages, and thus saved the passengers from being more severely 
injured.” At present I fail to see how a non-automatic brake, 
which had been rendered useless, could vent the recoil of 
carriages ;“and as a matter of fact it is stated that there was a very 
“sharp recoil.” A passenger in the train writes, that collision 
threw him against one end of his compartment, and then he was 
thrown across against the other, just as the train was coming to a 
stand. This oe to confirm the statement that the recoil was 
not prevented by the brake. CLEMENT E, STRETTON, 

40, Saxe-Coburg-street, Leicester, 

October 16th 


COMPETITION, 


Sir,—If “ Alpha and Omega,” two competitors for the Bedford 
Bridge, had first ascertained that the statements they published 
were facts, they would perhaps be entitled to a portion of the 
honesty to which they lay claim. If they had taken the trouble to 
inquire they would have found that the bridge was required to 
have a width of 200ft. between north and south abutments. Upon 
this information the design of the ‘other competitor, named 
Webster,” was made, and is now being carried out. 

For the information of ‘‘ Alpha and Omega,” who attempt to 
prove that the accepted design is actually unsafe, I may mention 
that the detail plans were not only passed by the engineers of the 

Government Board, but, before being accepted by the autho- 
rity, were submitted to an eminent engineer in Westminster, who 
is one of the highest, if not the bighest, authority on bridges. 
His report was most satisfactory, and he stated that the greatest 
stress on any rt of the structure under the heaviest loading 
would be slightly under 4 tons per square inch, 

The wonderful calculation of ‘Alpha and Omega” for the 
strength of the corrugated flooring is a monument of erudition, 
and requires a powerful mind to grasp it; but if the results they 
have arrived at be even approx! mately true, scores of railway 
bridges I could name which have their floorings constructed of 
these plates of the same proportional strength as the one under 
discussion ought to have come to grief long ago, with even a quarter 
of the load to which they are daily submitted ; but strange to say, 
they are still standing as firm and rigid as ever they were. 

I may further mention that I do not, like them, gain my know- 
ledge from information as set forth in advertisements, but prefer 
to consult more reliable authorities; and in the case of the corru- 
gated flooring I had for my guidance the results of some experi- 
— most carefully conducted by an eminent member of the 
profession. 

In conclusion, I wish to say distinctly that I shall not enter into 
any further correspondence upon this subject. 

October 17th. 


Srr,—Having been a competitor for the construction of a new 
bridge over the Ouse at Bedford, I read with some interest the 
letter of ‘‘ Alpha and Omega” in your last week’s issue, and I was 
very much surprised at the want of knowl there displayed. A 
corrugated plate, 5in deep, jin. thick, and 2ft. 8in. wide, will carry 
a weight of 3) tons at the centre of a 5ft. span without the metal 
being strained to a greater extent than 5 tons per square inch. If 
allowance is made for continuity, the su the adjacent plates 
and the partial distribution of the load by the road material, even 
when one of a ogne is at centre of 
span, & f not very far can 

being the maximum weight on the driving wheel of a 20-ton engine. 


Having due regard to the an of the structure, Ishould not 
myself have employed a plate less than 6}in. deep and gin. thick. 
From the wording of their advertisement in June of last year I 
like “Alpha and Omega,” understood that the Corporation of 
Bedford required that the successful competitor should construct 
the bridge for the sum named in his estimate. In such competitions 
I do not think it is fair for estimates to be asked for unless indeed 
they are to be based on certain fixed prices. There are some 
engineers who do not care to risk their reputations either by the 
carrying out of works which are not thoroughly substantial, or by 
exceeding the estimates without being able to give a satisfactory 
explanation of the cause of their doing so. 
9, Victoria-park-road, London, RIcHD. PARKINSON. 
October 16th. 
THE PHONOGRAPH. 
Sir,—With reference 40 the letter of your correspondent, Mr. 
W. F. Fremersdorf, allow me to inform him that his apparatus would 
fail in that it would only render the tone or musical pitch of the words 
spoken without giving the quality of the voice or the consonants. 
o arrangement which works by make-and-break only can do more 
than this, for the number of vibrations only will be recorded, while 
to give a true rendering of the words uttered the shape and depth 
of the phonographic indentation must be transmitted as well as the 
rapidity of their occurrence. Perhaps by means of a microphonic 
contact or tension regulator in connection with the needle of the 
transmitting mr my a this might be accomplished ; but it seems 
doubtful whether the fluctuations in the current transmitted could 
be obtained in a sufficiently marked degree to produce indentations 
on the tinfoil of the receiving instrument, except in the case of a 
very short iine of extremely high conductivity and insulation. 
A, G. CAMPBELL SWINTON. 
63, Westmoreland-road, Neweastle-on-Tyne, 
October 15th. 


THE DEFINITION OF FORCE. 

Sir,—I hasten to your correspondent, Mr. Eddy. 
Professor Lodge has explained that motion is the sole cause of 
motion. This is my view of the matter. Perhaps Mr. Eddy will 
kindly state his views on the same subject, 

The point at issue is simply this :—Force is said to be the cause 
of motion, To this I have no objection; but the theory does not 
end here, Students immediately ask, what is force? They get no 
answer. If they were told that.a railway train was drawn by a 
locomotive they would naturally ask, what is a locomotive? If 
we let the matter drop here there would be an end to inquiry. 
Mr, Eddy may not want to know any more; but the world will 
go on even though Mr. Eddy stands still. 

Most important deductions. follow from the statement that 
motion, and nothing but motion, can produce motion. For 
example, if this be true there can be no such thing as attraction. 
No influence can be exerted by matter where it is, on other matter 
where it is not, Gravity produces motion, therefore gravity must 
be itself a mode of motion, There can be no such thing as statical 


energy ; all en must be dynamic or kinetic. Pressure is due to 
motion. Mr, ly will be puzzled to prove that itis not. 
London, October 15th. 


SQUIRTING BRASS PIPES. 

Srr,—In an article upon “Lead Pipe 
Messrs. J. and W. Weems—in THE ENGINEER of October 12th, is 
an account of an attempt to make brass tubing by hydraulic pres- 
sure, the result being that the zinc was separated from the a 
It would be interesting to know what was the temperature of the 
alloy at the time of being operated upon, together with the heat 
li to be generated by the pressure of the ram, as the separation 
of the two metals in the way described may have been due merel 
to the difference in their melting points, the heat having been suff 
cient to melt the zinc at 773 deg. Fah.—412deg. C.—which would 
be squeezed out, but not high enough to affect the copper, the 


melting point of which, 2192 Fah.—1200 deg. O.—is so much 
higher than that of zine, . H. Hoxrzy, A.R.8.M., 
Sheffield, Oct. 17th. 


DESIGNS, SPECIFICATIONS, AND INSPECTION OF IRONWORK. 


in impression gives me the im- 
pression e illa great learn, 
with which a scientific discussion should be conducted. He has criti- 
cised Mr. H. W. Pendred’s with little mercy. I have neither 
the time nor the wish to up as much of, your space as he bas 
done; but I.wish to point out that, his, criticism is simply destruc- 
tive not constructive, and I think it would be interesting if he 
would supply some sketches of the way in which he tol 


bridges together in order that-we might know what his votiens 
concerning the proprieties of bridge construction are. 


30t 


I will only deal with three points. First, as regards angle covers. 
It is justia factand not an opinion that specifications are prepared 
in which'‘angle irons are put on one another as shown, and I have 
heard it contended that this makes a better job than hollow rolled 

» because the sharp edge of the cover plate cuts into the 
plate under it, as shown exaggerated in. the diagram. I have pur- 
R sely drawn the-diagram as I have in order 
y aor the cutting of the upper into the 
lower plate clearly. Of course this cutting 

is exaggerated. I have also seen the 
swaging of cover plates specified, and done. 
If Mr. Webster’s experience was greater 
than it seems to be, he would have raised 
no question on this point. E 

Concerning drifting, I quite agree with 
Mr. Pendred, and I would ask Mr. Webster 
did he ever yet seea bridge put together 
in situ without the use of a drift? and did he ever know a bridge 
fall down because a drift had been used? An explicit answer to 
these two questions is desirable. There is only one class of work 
in which in all my experience I ever saw the use of the drift dis- 
pensed with, and that is in locomotive boiler work, where the 
plates are drilled and rivetted without ever being taken 
a But it is not n to use a 7 Ib. sledge. Bridge 
plates are always punched while flat, and then bent to the 
curve, say, of the upper boom, and when several plates come 
together as in the sketch the bending throws the holes out, and the 
pitch should vary, 


. 
without; but the 
SS} difference is so small 
“A that it is almost im- 
Fic.e possible to vary it as 


. much as is needed, 
and no more, and a drift has to be used to get-the holes fair ; and 
I repeat that with punched work in several thicknesses it is abso- 
lutely impossible to dispense with the drift or the rimer, and Mr. 
Pendred points out that a rimer to be worked by a hand wheel 
would be a great boon to bridge builders, 

Lastly, as to the heating of rivets, Mr. Webster ought to know 
that there is a wide division of opinion concerning whether rivets 
ought to be heated all the way or not. He forgets thata hot rivet 
put into a cold hole rapidly chills on the outside, and, save with 
machine rivetting in drill plates from which ‘the burr has not 
been removed, what he has shown in his sketch cannot take place. 
On the contrary, the great difficulty is to get long rivets to fill the 
holes properly, and unless they are hot throughout they will not 
fill them at alt. Mr. H. W. Pendred has only, echoed the state- 
ments of the best authorities when he eT eee rivets ought to be 
heated thoroughly throughout. It would have added to the value 
of your correspondent’s criticisms if he had stated exactly how 
far a rivet ought to be heated for, say, four fin. plates. It is 
quite clear that if he is right not more than an inch or so of rivet 
ought to be heated, or else the metal will find its way between 
the first joint under the snap. By the way, I may remark that 
in good work the snap marks never appear on the plate. There 
is hardly a statement in his letter which is not open to discussion, 
but I have no doubt this will be seen by others, and I shall not 
extend this 'y ‘too long letter. J. M, Dornton. 

Bermondsey, October 15 


ROLLING SCREWS. 

S1r,—In your Notes from Lancashire, page 200 of your last issue, 
I note the description of a machine invented by a Mr. Fairbairn for 
rolling screw threads on bolt blanks. I presume this is to be done 
while the blanks are hot, and if so the deseription exactly suits o 
machine invénted by, I believe, a Mr. Cameron, of Dublin, and 
tried by the late Mr. Ashbury in his works at Openshaw in 1856. 
Mr. Ashbury bad a contract for bolts and nuts for fishing the joints 
of rails, the bolts, fin. diameter, with square heads, were rounded 
down out of gin. square iron by a be grant forging machine and 
headed by hand, and were then passed into the serewing machine 
to be threaded. The thread formed was very good, and the bolts 
when tested proved to be stronger than others with the thread cut 
by dies in the ordinary manner. It was, however, found that unless 
the blanks were of uniform temperature when placed in the 
machine, they would not come out of the same size. In the trial 
referred to above, as the blanks were forged two at heat, the 
second was always somewhat colder than the first, and war found 
in every case to be so much larger that the nuts, taj uniformly, 
would not fit, hence’thé machine failed to accom the object 
view. Perhaps Mr. Fairbairn in his machine has overcome this 
difficul 


THE 8,8. ST. GERMAIN. 


S1r,—Some of your readers would like to. know, perhaps, that 
they can have photographs of each side of the ship tely, There 
is no doubt but the fractures differ greath + ma, owing to the 
extra resistance of a portion of the hull or load of the Woodburn, 
It appears to me that all the information offered through this 
disaster is worth a careful study, as a trifle more of resistance on 
the part of the Woodburn wo’ d have probably deprived us of all 
the evidence of the St. Germain. W. R. Scantan, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—L. M. Green, chief engineer, to 
the Pembroke, additional, vice Sagar; and H. Laughrin, chief engi- 
neer, to the Indus, additional, for service in the Wild Swan. 

Tur New Wer Dook At MARyport.—Rapid progress has been 
made with the construction of the new dock at Maryport, and on 
Saturday last the works were inspected by the engineers, Sir John 
Hawkshaw and Mr. Hayter, who expressed themselves as 
with the progress that had been made. It is hoped to haye the 
dock ready for the admittance of water by next week, when, the 
work of dredging the channel will be commenced. It is also, pro- 
posed by the trustees of the town to lengthen the present piers, so 
as to afford a better shelter for the harbour. 

DEATH OF Mons. ALFRED NiAUDET.—We announce with much 
regret the death of Mons. Alfred Niaudet, a well-known member 
of the firm of Breguet, of Paris. He was manager of the Société 
Générale des Téléphones, of the Compagnie Electrique, and of the 
Société d’Eclairage Electrique, as well as chaitman of the Com- 
pagnie Internationale Téléphones.. He was'a member of various 
scientific societies—amongst others, the Société Francaise de Phy- 
sique. He was also elected a foreign member of our own Soci 
of Telegraph Engineers and of Electricians on the 8th May, 187 
His activity and energy. were well known, and. bis authority on 
questions of electrical science or practice unquestionable. We 
may quote here a paragraph from a brief notice of his death that 
appears in the Revue Industrielle for Wednesday week, Our 
contemporary says: ‘‘Inventors always a kindly 
reception at his hands; workmen consulted him to their benefit, 
whilst savants themselves appreciated his experience. An inventor 
of ,an electric battery, he'was one of the first to. foreseo the part 


that would be played 7 machines in the production of electricity ; 
indeed; he hast i designed: a small and very ingenious 
machine for laboratory: use.” He wrote several books, amongst 


which were ‘‘ Applications du Diapason a 1’Horlogerie,” published 
in, 1866; ines.Magneto-Electriques Gramme,” published at 
Paris. in 1875, and written in the name of A. Niaudet-Breguet H 
‘“‘Téléphones et Phonographes, étude Complete de ces 
Paris, 1878; ‘‘Traité élémentaire de la Pile Electriqué,”’ 

1878, of which an English translation was made by L. M. Fisbach, 
and published in New York in: 1870; and ‘*Machines Electriques 
& Courants Continus,” of which a second edition was publish 
1881. Hisresearches in dynamos entitle him to a high rank among 
those who have studied in this direction. He died rather 


at the,comparatively early age of 48, on the 1ith insty-" 
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BRIDGE OVER THE TAFF, PONTYPRIDD, GLAMORGAN. 
MESSRS, MAYNARD AND COOKE, WESTMINSTER, ENGINEERS. 
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Local Highway E + mp ae river Taff at Upper Boat, near 
Pontypridd, ne oe from the design of Messrs. Maynard 
and Cooke, engineers, Westminster. The town of Pontypridd, 
with its surrounding district, has rapidly changed since the time 
when William Edwards built that celebrated bridge which in one 
stone arch, the segment of a circle, with a chord of 140ft. and a 
height, from the spring to the keystone, of 34ft., spans the river 
Taff near this spot, and many bridges are now required where one 
formerly sufficed. The river Taff drains a considerable area of 
inclined surface, which rapidly discharges the water falling upon 
it; hence the river is very erous to temporary erections in 
it, Structures are very liable to be swept away by a sudden 
swelling of the torrent, which may be caused to rise 8ft. or 9ft. 
by a thunderstorm or a few hours’ rainfall in the district. 
Hence the difficulty of setting safe foundations and buildings in 
such a waterway; and the fact that the celebrated William 
Edwards twice failed to carry out his designs for a bridge, the 
first having been swe; wv ialliny away by a torrent soon after its comple- 
tion, and the secon 


its inconveniently steep approaches—approaches so steep 
quite impracticable for vehicles of the present day. 
new bridge has been recently opened for traffic, and con- 
of a pair of continuous wrought iron trellis girders 7ft. 
and so placed as to form parapets carrying open braced 
ers 2ft. 6in. deep between them, upon which a deck of 
wrought iron rivetted plates stiffened by longitudinal 
is carried. This floor is covered with concrete 4in. in 


Ate 


gratings, outlets, and 
the road metalling from the lattice bars, so that every part of it 
is accessible for examination or painting. The pier and abut- 
ments are all built of stone from the locality, namely, the penant 
sandstone. 
built in two spans, having a pier in the centre, the foundations 
wood coffer dams, the 


ag 
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intended more expressly for use on board ship, where it will 
pe Aa a great acquisition and save many of the worries 

ee incidental to ship life, especially in stormy 
weather. 

Most people who have voyaged by sea are familiar with the 
old arrangement of “ fiddles,” used to prevent the plates, &., 
flying about the table when the ship rolls, and which is generally 
considered a very clumsy and uncomfortable way of attaining 
the desired object. 

The Vernon Company’s china and glass is used just in the 
ordinary way, and at first sight appears to be the ordinary ware, 
yet even in the roughest weather no Gen hte of 
any kind is needed. When a table is laid with the patent china 
no ordinary amount of 
motion, even with jolt- 
ing, will cause the least 
movement of any of the 
articles. This is shown 
in a most conclusive 
manner by the inventor 
at the stand in the Ex- 
hibition. Here he has a 
large table with a com- 
plete service on it. The 
table is pivotted in the centre, and when swung up and down, 
Se 45 deg., nothing falls off or moves at all. Its 
= adaptability to ships’ use is further shown by a small 

on boat in a tank of water. The boat is deckea over, and 
has a small raised table in the centre, with various articles upon 
it, such as decanters, cups, and saucers, The inventor causes 
this boat to pitch and roll in the most lively manner, and bump 
inst the sides and ends of the tank, without any displacement 
of the articles. Another severe test was to place a china tray 
with one end on the raised table and the other on the bulwarks, 
overhanging a couple of inches, and on this to put a decanter, 
the tray being at an ta ee of nearly 45 bine and whatever motion 
was given to the boat remained perfectly safe in its 
position. 


and requires no cement of any kind, and yet it is 
position that no fair usage can possibly displace it. 
The sectional sketch of a cup and saucer above will show 

how the insertion is made ; the black repreentng the rubber 

to the pieces a 

proved by the tests described above, but they can be lifted 

as easily as ordinary go 


best rubber is used for 


the rings, and as it is | rail 
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vulcanised at a temperature of about 300 deg., it is not affected 
at all by boiling water. Neither will acids nor fats affect it, and 
ink does not stain it, as shown practically by the inventor. 


'| The china, though apparently quite a novelty, has been in use for 


some little time by the Eastern Telegraph wee J in its 
we and by several others, including some transatlantic and 
Pacific liners, and has given, we understand, great satisfaction. 


THE CALCUTTA EXHIBITION. 


THE following particulars regarding the accommodation that will 
be afforded to intending exhibitors in the several courts attached 


from that room through a door into another 
running parallel with the Exhibition annexes, is another room 
allowing of 2800 square feet of space. h this room we pass 
into the transept, which runs nearly north and south, ‘his 
transept allows space to the extent of 2436 square feet. Running 
to the west of this transept are two long annexes, each 500ft. long, 
allowing of a total amount of space of 27,360 square feet. At the 
back of the Museum is a new building, lately imported from Eng- 
land, and which, it is to be hoped, be completed in the course 
of a "fortnight. This building will allow of space to the —- of 
7200 square feet. Passing through these annexes to 

tank, and entering the Transept again, continuing along the eA 
through the Economic Museum, we come to a room containing 
space to the extent of 2300 square feet. Adjoining the same room 
is an annexe, which allows of 5760 square feet. The total space 
thus at command for European and colonial exhibits, leaving out 
the grounds devoted to machinery exhibits, is 69,900 square feet 
clear. Extra ao of completion, amounts to 2600 


built on the west side of the tank on 


of space; and 


and 
the Im Museum with an over- e over the Ohauringhi- 
road, at allow the public tie the Indian court, 
and allow of an additional 60,000 square feet of hy 


Walsh, Lovatt, Co., to run portable railway lines in all} 
of the round the courts, for the convenience of 
visiting machinery rooms amount of 


cat present at the disposal of exhibitors—that is, the amount 
that will covered bay 195,400 


_ 
_ 
| 
DETAIL OF JOINTS IN TOP BOOM NEAREST CENTRE 3 
| | Mi 
| | 
| 
| 
| 
= 
| 
e ition—Which opens early 
gather from the Calcutta ch of wom :—On the right and left of 
the Museum are situated sheds known as the Chinese sheds, which 
contain some 3387 square feet, and gee in through the main 
entrance, the large quadrangle in the centre is reached, with 
corridors on each side. The corridors aliow of 4968 square feet 
space, top and bottom! 
square feet of space. 
some proof of the t nature of such a work. ¢ was, in | 
f culty which dictated the bold arch above referred | 
to 
as | 
sists 
ckness, on which is laid the macadamised road metalling. A | 
| 
| e 8) 
Very ends are | tne Maidan extended to allow of a total of 34,000 square 
aud afl tend and 4. | Beh by the insertion of a ring of india-rubber in the bearing rib 
Onur engravings show the construction and dimensions | rng 
| to fit it, and then forced into it. It is made to fit quite tight, 
pleted by the lst August, the ironwork being manufactured and | 
evected by the Coalbrookdale Company, and the masonry carried | 
out by local contractors. | 
VERNON’S CHINA AND GLASS. 
One of the recent additions to the Great International | —S—ooooDoaoaEoE=™EEo"o"o 
Fisheries Exhibition is a very interesting novelty in china and | to 
Glass prepared according to Mr. Vernon's patent. This china is | e 
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RAILWAY MATTERS. 
Tue Midland Railway Company and the Eastern Railway Com- 
y have each jadtel pian oe 500 sets of wheels and axles. It 
ype herares that the work will be taken by a Sheffield firm. 

A BRIDGE on the Mexican Central Railway near Aquas Calicutes 
fell on Sunday last under the weight of a construction train, with 
two locomotives. Five persons were killed, and the train was 
entirely wrecked. 

Tue Arl tunnel is said now to be within 1180 metres of com- 
pletion. Boring the advance heading will probably be finished by 
the end of this month, and the whole railway opened for traffic in 
the course of 1884. The total length of the great tunnel will be 
pei metres—nearly 64 miles—so the work proceeded very 
rapidly. . 

STEAM tramways have been recently introduced in 8; . The 
“Journal” of the Society of Arts says the motors are obtained 
principally from America, and are compact, light, and of consider- 
able strength. The carriages are double-decked, the seats on the 
roof being under shelter. At the close of 1881 there were 11} 
beine as aguinst 2,086,807 doting the previous 
the year being 7,090,125, as agai 086, uring the previous 
va In 1882 there was a farther increase, which in sald to be 
maintained during the present year. 

A RalLway has just been completed for the Arizona Com- 
pany which is rather steep. e length of the track is 3000ft., 
ith arise of 1100ft. The track is laid with three rails, with turn- 
out in centre. It works by force of gravitation; the loaded car 
down hauls the empty car up, and the a has been —— 
two loaded cars down and hauling up two loaded with 1500 Ib. 
iron rails, The eable is 1jin. steel wire. The machinery consists 
of two grip pulley wheels and two plain wheels, with band brakes 
attached to the grip pulley wheels. Two other inclines, one 1500ft. 
long, with a grade of 700ft., and one 1200ft. long, with 580ft. 
grade, have also been made for this company. 


A Boarp or TRADE ae by Major Marindin, on a collision 
which occurred on 19th August, at Grove Park Station, on the 
South-Eastern Railway, contains the Sowing: amongst the con- 
cluding remarks :—‘‘I believe this accident to have been due to a 
slight miscalculation of speed on the of the driver, who pro- 
bably did not make proper allowance for the slippery state of the 
rails; but it might certainly have been av if the train had 
been fitted with a continuous brake, and the driver would have had 
a far better chance of stopping his train if he had been running 
with the chimney of his engine in front, so that sand might have 
— freely on to the rail instead of having to be applied by 


Tue following is a summary of the American railway accidents 
in August, taken from the Railroad Gazelte. There were 144 
accidents, in which 42 persons were killed and 136 injured; an 
increase of 5 accidents, but a decrease of 4 killed and of 86 injured, 
as compared with August, 1882, The month of August has usually 
made a very unfavourable showing, and this year is no exception, 
although there is some improvement over last year. The eight 
months of the current year to the end of August show a total of 
1074 accidents, 320 killed and 1148 injured ; a monthly average of 
134 accidents, forty killed and 144 injured. August was above the 
average in the number of accidents, above it also in killed, but 
slightly below in injured. There were no notably fatal accidents 
during the month. 


In his report on a collision which occurred o1 the 13th A’ > 
at Carlisle station, to a North-Eastern excursion train from Kes- 
wick to Sunderland, Major Marindin says, ‘‘ The aceident might 
easily have been prevented if the driver of the excursion train had 
had a continuous brake at his command, but, as is too frequently 
the case, owing to the various c! of brakes in use upon differ- 
ent lines, the Westinghouse brake with which the train was fitted 
was useless so long as the train was drawn by a London and North- 
Western engine. It will sooner or later become a question for 
very serious consideration whether stock should be allowed to be 
transferred from one line to another, unless means are provided 
for utilising the brakes with which it is fitted, and which are neces- 
sary for the minty of the passengers.” 


On the 11th inst. an accident of an alarming nature occurred on 
the North-Eastern Railway, near Leeds, by which the lives of fifty 
ms were placed in imminent danger. The express train from 
Frail to s, which is due at the latter town at five minutes to 
two, passed through Crossgates, a roadside station four miles from 
Leeds, at its usual high rate of speed. Near tnis part there is a 
siding belonging to the Waterloo Colliery Company, Limited, 
which is reached by a switch. Owing to some mistake which can- 
not at present be explained, the signalman from whose box this 
branch line is worked moved the wrong lever on the approach of 
the train, and thereby moved the express from the up read into the 
siding. The moment the driver saw the error he applied the 
Westinghouse brake and reduced the speed of the train consider- 
ably. But as the engine was crossing a set of points one of the 
rails broke, and the engine and vehicles following ali left the rails, 
and the luggage van turned over on its side, and thus helped to 
bring the train to a standstill. Many of the passengers were 
severely shaken, but the driver and stoker stuck to their post. 


THE ceremony of turning the first sod of the Barking and Pitsea 
Extension of the London, Tilbury, and Southend Railway took 
lace this week. Having to make some provision for the greatly 
increased traffic which the construction of the East and West India 
Dock Company’s new deep water docks at Tilbury will bring to the 
line, the directors came to the lusion that instead of doubling 
the line to Tilbury they would do better to make a relief line 
running nearly straight across the country from Barking by Dagen- 
ham, Hornchurch, Upminster, and Langdon Hills to Pitsea, where 
the existing Southend line would be joined. The Act of 1882 
which gave the company powers to make this connecting line, some 
194 miles in length, also empowered them to make an extension of 
their line from Southend to Shoeburyness, an addition which it is 
expected will be ready for use before the end of the year. Further 
powers obtained in the last session of Parliament will enable the 
company to make a line from Romford to Tilbury, with a junction 
at Upminster. The line will shorten the distance between London 
and Southend by 7 miles—that is tosay, from 43 miles vid Tilbury, 
to 36 miles by this direct line. 

A sHORT inclined railroad has recently been built near High 
Bridge, in New York, by which pleasure seekers are carried from a 
landing on the banks of the Harlem River to the top of the adjoin- 
ing bluff. The road is built up the side of the hill at an inclination 
of 43ft. in 100, and has a length = the slope of 240ft. The 
rails are of maple 3in. wide by 2}in. thick, and are spiked to string 
pieces running up the track of yellow pine 8in. square. These are 
sy on framework where the ground hollows, and on the 
surface in other places. The gauge of the road is about 4ft. 54in. 
The frame of the car is triangular, the hypothenuse being parallel 
to the track, thus bringing the floor horizontal. They are 6ft. 
wide and 7ft. long, with doors in the centre of each side ; they run 
on four wheels, 20in. in diameter. The power is furnished by a 
50-horse power engine, with two cylinders 1Gin. by 12in. On the 
crank shaft are two pinions, 12in. in diameter and Sin. face, en- 
gaging with two spur wheels 7ft. in diameter, keyed on the same 
shaft. This shaft is of hammered iron 6}in. in diameter, and 
carries, besides the spur wheels, two drums 6ft. in diameter and 
3ft. across. The axis of these drums is perpendicular to the line of 
the track. Around each one is.wound two coils of jin. wire-rope, 
the winding being in con directions, so that one car will be 
raised while the other is being lowered. The second rope is put 
on to guard against accident. The engines have a link motion 
and automatic brakes, with strap brakes on the drums, which can 
be run independently. Either of the is of sufficient strength 
to hold the load should the other , fe 
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SomE notes on verification of the atomic weights of zinc and 
ium, have been contributed to the Archives of the Physical 

— Natural Sciences, Geneva, by M. O. Marignac. atomic 
weight of zinc, fixed by Erdmann at 65°05 and 
Jacquelain raised to 66, is approximately deter 
figure which further analysis may show to be slightly too low. For 
magnesium, calculated by MM. Marchand and Scheerer at 24 and 
by others at 24°5, the number of 24°37 results from [the author's 
fresh experiments, 

In America gas pipes are said to be made by passing an 
endless strip Py ty paper, the width of which e the length 
of the tube, through a bath of melted asphalte, and then rolling it 

ightly and ‘amooth! on a core, to give the required diameter. 
Wher the number of layers thus rolled is sufficient to afford the 
desired thickness, the tube is strongly compressed, the outside 
sprinkled with fine sand, and the whole cooled in water. When 
cold the core is drawn out, and the inside served with a water- 
proofing composition. In addition to being and 
smooth, and much er mg than iron, these pipes have great 
strength; for when the sides are scarcely jin. thick, they will with- 
stand a pressure of more than fifteen atmospheres. If buried 
underground they will not be broken by settlement, nor when 
violently shaken or jarred. The material being a bad conductor of 
heat, the pipes do not quite so readily freeze. 

Prorgssor E. 8. Mors& has recently described his device for 
utilising the sun’sraysfor warmingaroom. The Sanitary Engineer 
describes it as consisting of a slaty surface, painted black, placed 
vertically on the outside wall of the building, with flues to conduct 
the warm air to the inside. The slates are inserted ina ve like 

lass ina frame. One made within the last year was 8ft. long by 

ft. wide, and was used for warming a library 20ft. by 14ft. and 
10ft. high. By this means the room was kept comfortable through 
the winter, except on a few of the coldest days. When the sun’s 
rays rested directly on the apparatus, the air passing through it 
was raised about 30 deg., and it discharged 3206 cubic feet of warm 
air per hour, This was in the morning. At 11.45 a.m. the air 
was raised 29 deg., when 3726 cubic feet of air were discharged ; at 
12.45 p.m., 29 deg. and 4019 cubic feet; at 1.55 p.m., 24 deg. and 
3062ft.; at 2.45 p.m., 20 deg., 1299ft. In general a difference of 
30 deg. can be secured during the four or five working hours of the 
day. 

Her MaJgsty’s Inspector of Mines for the district of Yorkshire 
—Mr. F. W. Wardell—in his report for 1882, states that in that 
year 61,548 persons were employed about the mines, as against 
60,531 in 1881, and 18,525,406 tons of coal were raised, as agai 
18,287,141 tons in 1881. There were last year eighty-seven fatal 
accidents, causing ninety-five deaths, so that one life was lost to 
every 648 persons employed. In 1881 there were seventy-five fatal 
accidents, each causing one death; and there was one life lost to 
every 807 employed. Last year one life was lost to every 199,812 
tons of mineral wrought, whilst in 1881 a life was lost to every 
249,376 tons wrought. Viewed in this light, mining in the district 
appears to have been more dangerous last year. ‘ayy the 
kingdom the result is similar, the average loss of life last year 
being one to every 152,161 tons wrought, as against one to every 
177,106 tons wrought in 1881. In Yorkshire there were last year 
452 mines at work, whilst in 1881 there were 471, a decrease in the 
year of nineteen. 


At a recent meeting of the Paris Academy of Sciences, a paper 
was read “‘On the Slow Unheavals and Subsidences of the 
Ground,” by M. Faye. In reply to M. Issel, of Genoa, the author 
revives the old theories of Elie de Beaumont, Cordier, and many 
others, and argues that the pi ive cooling of the earth’s crust 
goes on at a more rapid rate under water than on dry land. There 
is nothing hypothetic in this view, which might have been deduced 
from the thermometric soundings taken 7 soe ago by the 
Venus in deep seas, and repeated with similar results in recent 
times. It follows that the solidified crust may be much thicker 
under oceans than continents. Hence he concludes the liquid mass 
in the interior of the globe is subjected to greater pressure under 
the seas than on the main land; and as this excess of pressure is 
diffused more or less rapidly in every direction, the less dense con- 
tinental crust must yield to the pressure exercised on it from 
within, It is thus being everywhere continually upheaved, while 
the submarine crust, becoming denser and denser, is slowly 
subsiding. 

M. Saver has constructed a battery that acts only in sunlight, 
The battery, as described in the Electrotechnische Zeitschrift, con- 
sists of a glass vessel containing a solution of 15 parts of table salt 
and 7 parts of sulphate of copper in 106 parts of water. Within is 
a porous cell containing mercury. One electrode is made of pla- 
tinum, and is put in the mercury; the other is of sulphide of silver, 
and is placed in the salt solution. Both are connected with a 
galvanometer, and the whole is inclosed in a box when not in use, 
When the battery is placed in the sunlight, the vanometer 
needle is deflected to a certain point, and the sulphide of silver is 
found to be the ys ory pole. Any change in the intensity of the 

ight—such as a cloud over the sun—is indicated by the needle. 

e action of the battery depends on the effect of the chloride of 
copper upon the mercury. Subchloride is formed, and reduces the 
ca hide of silver; but this can only take ey with the aid of 
sunlight. Hitherto the only manner in which light seemed to 
affect electrical action was by i ing the resist of a 
selenium cell, and all photo-electrical experiments were based on 
this phenomenon. 


ALTHOUGH boring for coal has been carried out in several places in 
China, and working has been attempted in some of these, there is 
only one colliery at present in complete working order in the 
Celestial Empire. is is at Kaiping not far from Peking. 
the colliery plant of which has been illustrated in our pages. 
The coal is said to belong to the true carboniferous system, and the 
bed dips to the south some 45 degrees, forming a large basin under 
the Gulf of Pehchihli. No-fear is entertained that the measures 
will run short. So far as has been ascertained, the coal-bearing 
stratum is about 1000ft., containing thirteen seams. During the 
winter months 200 tons per day of the inferior kinds of oma can 
be sold to the natives in the vicinity, who use it for pottery, brick 
and lime kilns ; indeed, one of the most important results achieved 
by the opening of the colliery has been the revival of several indus- 
tries in the vicinity which were languishing or extinct, on account 
of the surface coal of the district being mostly worked out, and 
the price of coal being too high to be used with profit. In connec- 
tion with the colliery is a small railway, the only one in China. 
Its length is but six and a-half miles, and at the terminus the coal 
is placed in barges and carried down by canal. After a little op) 
sition the locomotives were allowed to run freely. But ironworks, 
which it was also intended to start, could not get over the super- 
stitious raised on the score of the proximity of 


tombs, and the consequent geomantic disturbances ca 
sinking shafts, &c. The iron ore is said to exist in enormous 
presen’ 
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MISCELLANEA, 
‘WE are informed that in several ey saves by Mr. Otto—~ 
the plaintiff in Otto v. Linford, the well-known gas engine case-—~ 
the defendants have submitted to judgment. 
At the recent exhibition of the Royal Cornwall Pol 


Society, the dead-beat sectioner made by Mr, James P, i 

as described in these columns, was a ed a silver medal, and his 
universal sector was highly commended. 

THE work of regulating the Lower Weser has been in 
Bremen. The so-called ‘* long ” is to be removed, and thus 
the Weser straightened. The expense will be borne by Bremen, 


and is estimated at more than £100,000. 

take place in November. They will deal with compound “ Ellis” 
lates by Messrs. J. Brown Co., Atlas Works; Messrs. Charles. 
Jammell and Co., Sys Works ; Marvel Fréres—a French firm ; 


and a steel plate by The experiments are therefore of 
special interest to Sheffield. 


Amonest other prizes announced by the Society of Arts is the: 
Howard Prize of £100, which is offered for the best essay on the 
Utilisation of Electricity for Motive Power. Preference will be 
given to that essay which, besides setting forth the theory of the 
subject, contains records with detailed results of actual working or 
experiment. The Society reserves the right of publishing the prize 
essay. 


THE Prince of Wales has definitely fixed the 31st of October for 
the closing of the International Fisheries Exhibition. The list of 
awards of the International Juries, confirmed and issued by the 
Commissioners acting on behalf of her Majesty’s Government, has 
been published. The number of visitors on Saturday was 51,973, 
making a total for last week of 122,267. The total. number from 
the opening of the Exhibition has been 2,201,981. 

A NEw way of ucing name and inscription plates, door 
plates, penal, yb po on, has been brought out by Mr. C. L, H. 
Lammers, of Gosforth, by which a cheaper and more durable article 
may be obtained. Instead of engraving the letters in a door plate, 
for instance, Mr. Lammers cuts the letters quite through the plate, 
and into the spaces glass instead of wax may be i Thin 
brass plates fastened to iron backings could also be used. 

Ir is stated that the French Government has granted a loan of 
2,200,000f. toward the cost of carrying out extensive harbour works 
at Calais, and that a duty will be established by the Chamber of 
Commerce to recoup this loan. French and English ships, and 
ships of other nationalities, leaving Calais with merchandise, &c., 
will | have to pay at the rate of 15 centimes per ton upon their 
registered tonnage, but a considerable reduction will be made in 
respect of passenger and mail carrying vessels. 

A PAMPHLET has been published by the Edison Electric Light 
Company descriptive of the Hopkinson-Edison dynamo, and giving 
the substance of the report on this machine which was printed in 
THE ENGINEER of the 10th August last. This machine is said to 
give an efficiency of 95 per cent. In the larger Edison machines 
multiple cylindrical field magnets were used, but oval or oblong 
field magnets are now used instead of these, The cylindrical, or 
big and long bar magnets, have been found to possess no advantages 
over single and more massive magnets of shorter length, 

THE Colossal Palais de Justice, Brussels, which was projected in 
1847, designed in 1862 and — in 1866, was inaugurated on 
Monday last by the King of the 2. The building, which is 
of classical design, covers an area of 26,700 square metres, equal 
287,407 square feet, is 102 metres, — 335ft. high, and will cost 
nearly two million pounds, The architect is M. Poelaert, who died 
nearly two years ago, and the work has been carried out under the 
superintendence of M. Wellens, Ingénieur-en-chef des Ponts et 
Chaussées, the principal contractor being M. de Vestel, of Brussels, 


THE Italian Ministry of Marine is preparing to place seven new 
ships on the stocks—two first-class ironclads of the Italia type, a 
torpedo ram built on the model of the Etna, and four small 
cruisers of great , armed with light guns, The keels of the 
two first-class ships will be laid down, one at Castellamare and the 
other at Venice, directly the vessels building in those dockyards 
are launched, early, it is expected, in 1884. The other five ships 
will be put in band at once. The Ministry have further given 
orders for eighteer, sea-going torpedo boats of more than double 
the draught of those of the first-class Italy already possesses, 
They are to have a speed of 21 knots and to be able to follow the 
squadron in all weathers, and to carry sufficient coal to make three 
runs along the length of the western coast of Italy without re- 
quiring a fresh supply. 

A MEETING of the executive committee of shipowners formed for 
the purpose of forwarding the construction of a second Suez Canal, 
was held this week at the offices of the Association of Steamship 
Owners engaged in Eastern Trade, Fenchurch-street. It was 
resolved to address a communication to the Government, “‘urging 
them not to leave the matter in its present unsatisfactory position, 
but to take prompt measures to ensure greater facilities for passing 
through the Isthmus of Suez, so pressingly demanded bp the rapidly 
growing traftic with the East.” A letter is about to be forwarded by 
the committee to Lord Granville, recapitulating the measures 
which they have taken since their ¢tpoomerncn drawing attention 
to the increasing importance of the construction as speedily as 
possible of a second Suez Canal, and repeating their readiness to 
undertake the necessary preliminary surveys, 


A new work, by Robert Hudson Graham, C.E., will be shortly 
iesued by Messrs. Crosby Lockwood and Co., London, entitled 
**Graphic and Analytic Statics in Theory and Comparison ; their 
ractical application to the Treatment of Stresses in Koofs, Girders, 
Bridges, Arches, Piers, and other Frameworks.” With a chapter 
on Wind Pressures, and a number of Diagrams and Plates to Scale, 
with examples—many taken from existing structures. The same 
ublishers also for i diate publication, ‘‘ The Art of 
fioop-making: a Practical Handbook of the Manufacture of Hard 
and Soft Soaps, Toilet Soaps, &c. ;” by Alexander Watt. ‘‘The 
Engineers’ an Shipowners’ Coal Tables ;” by Nelson Foley, author 
of ‘The Engineer's Office Book of Boiler Construction.” And 
the following works in ‘‘Weale’s Rudimentary Series :”— 
‘“* Farm Buildings: a Treatise on the Buildings necessary for various 
kinds of Farms, and ee mE and Construction, with Plans 
and Estimates;” by Professor John Scott—being the fourth volume 
of Scott’s ‘‘ Farm oie Text Books—and a revised 
ed edition of ‘“‘Sanitary Work in the Smaller Towns and 
Villages ;” by Charles Slagg, A.M. Inst. C.E. 


ToucHING on shipbuilding, Messrs. Bolling and Lowe say in their 
half-yearly report, ‘* The fact that nine-tenths of the new vessels 
are steamers, apart from their greater burden, has multiplied the 
carrying power of this country to an unexampled extent. Lloyd’s 
Register for 1882 gave as built in Great Britain, 444 steamers of 
672,740 tons burden. While from other sources we find built in 
United States (fiscal year 1882), 43 steamers of 40,097 tons burden ; 
Germany, 60 steamers of 67,873 tons burden. In addition to those 
registered at Lloyd’s, vessels of a total tonnage of some 400,000 
tons were la‘ ed, which will include steamers of our leading 
companies. Again, according to Lloyd’s Register, there were built 
in Great Britain 337 sailing vessels of a burden of 138,396 tons, 
equal average 400 tons each ship ; and there were lost 814 sailin 
vessels of a burden of 210,446 tons, equal average 250 tons an | 
Steam being the motive power of the the present 
and near future, freights for long voyages will materially in- 
fluenced by the existence of coal at or near the ports, and con- 
sequently the development of coalfields in Bengal, New Zealand, 
our Australian Colonies, and elsewhere, becomes doubly important 
for this — whose exports so largely consist of manufactured 
goods, whilst the return cargoes are mostly in raw and bulky mate- 


and en- 


withont calculating the enormous quantities 


_ 
4 salt reduced to powder with one gil 
of nitric acid. This liquid may 
into the metal or for imparting a beau’ TOs 
the surface, according to the time it is allowed to act. Cover the 
parts it is —_- protect from its influence with beeswax, 
> tallow, or some similar substance. 
| 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PUBLISHER'S NOTIOE. 


‘#,* With this week’s number is issuéd as a Supplement a T'wo-page 
Engraving of a Four-coupled Express Passenger Engine, “* Glad- 
stone,” London and Brig: Railway. Every as issued by 
the Publisher contains this Supplement, and cieorilers are 
requested to notify the fact should they not receive it. 

TO OORRESPONDENTS. 


legibl 
himself, and bearing a 1d. postage stamp, in order that 
answers received us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 
*,* We cannot wndertake to return — or manuscripts; we 


must fore request correspondents 

*,* All letters intended for insertion in THE 
taining questions, must be accompanied by the 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. R. (Barcelona).—A letter lies at our office for this correspondent. 

kind of book do you want ?—one on strains, or one on 


R. M.—We see no reason to doubt that you can raise steam from the gas in 
the way you propose, but you will want a special type of boiler to get a good 


t. 
C. V.—“' Roller Mill” is an American paper, which you can prevetly get 
through Messrs. Triibner and Co., Ludgate-hill, or Messrs. E. and F. N, 

ng-cross. 

Enquirner.— We regret that we are unable to assist you. you advertise, 
you may perhaps meet with the assistance you require in working out your 
numerous inventions. 

Vietas.— We see no reason to alter the oninion we expressed last week, 
namely, that about £50 would be a fair charge to make. We allow in this 
£15 for the drawings. We cannot ascertain with any accuracy what work 
you did in carrying out the drainage. 

Mine Acent.—We consider the processes you require to make yourself 
acquainted with will be best met with in the “ Select Methods in mical 
Analysis, chiefly Inorganic,” by Wm. Crookes, F.R.8., &e., published in 
1871, by Longmans, Green, and Co. It is the most recent book in the 
English language, and is quite cupeorshy, It contains a good deal more 
than you require, but we know of no smaller work. 

J.C.—Coal gas is, speaking in general terms, a compound of carbon and 
hydrogen. When an explosion takes place in the cylinder of a gas engine, 
the hydrogen unites with oxygen, producing water, which is immediately: 
converted into steam by the heat. The carbon wnites with oxygen also and 
produces carbonic acid and carbonic oxide, the nitrogen of the air is left 
Sree, Consequently what is driven out sgn engine cylinder on the return 
stroke of the piston is steam, carbonic acid and oxide, nitrogen, and atio- 
spheric air, 


THE STRENGTH OF CHAINS. 
(To the Editor of The Bngineer.) 
Srr,—Can any reader give me a rule for calcula’ the a a 
chains with circular ? F. 
Wigan, October 16th. 


Half-yearly (including double numbers)... .. 
Yearly (including two double numbers) .. .. .. 

Uf credit occur, an extra charge of two shillings and sixpence 
be made. THE ENGINEER is “ae 

vloth cases for binding Tux EnainzEr Volume, price 2s. 6d, each. 

A complete set of THE ENGINEER can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers Sater in advance 
at the published rates will receive Tue ENGINEER weekly and post-free. 
Subscriptions sent by Post-ofice order must be accompanied by letter of 
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increased rates. 
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*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 


regularity, but regularity cannot be guaranteed in any such case. Pp 


practical 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
8 ing to Advertisements and the Publishing Department oy the 
are to be addressed to the Publisher, Mr. George Leopold . 
letters to be addressed to the Bditor of Tux ENGINEER, 168, Strand, 
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OCTOBER 19, 1888. 


THE DEFECTS OF OUR TELEPHONE SYSTEM. 

Ir has often been said that the Post-office authorities 
are slow to adopt improvements. We do not think that 
this is true. The history of progress in certain directions 
is that of a series of accidents, and when inventions have 
been Dm on one side for a time it will usually be found 
that the world was not quite ready for them, and does not 
deserve to be called hard names, The world is always 
ready to receive and use improvements, provided they are 
brought forward in the proper way; but the way is pecu- 
liar. There are men who have been duly apprenticed 
and have become masters in the art vr fer ing to 
influence and cupidity in order that the world may 
forward. Those who heard Mr, Preece’s paper at the 
late meeting of the British Association, and the discussion 
thereon, know that some light was thrown on the action of 
ps As me have hitherto been un- 
a nd space for this paper, the gist may be given here. 
Mr. Preece contended that the defects of telep ses 


heny arising 
from electric induction could be completely Svervoene in 


| clearly, secretly, silently—so far as re; 
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fact, he had shown this last yearat Southampton, He main- 
tained that telephonic conversation could be carried on 


garded extraneous 
ndise—and with great army by the use’ of apparatus 
similar to that adopted by the post-office at Newcastle. 


| The arguments advanced were so clear, and the logic so 


sound, that no one ventured to dispute the correctness 
of the conclusions, The discussion was almost entirely 
directed to the adverse criticism of the telephonic system 
as known in London. The fact is rather startling to find 
no one ready to speak favourably of the system pe ts 
and therefore demands attention. The experience of the 
speakers in the discussion pointed to a great loss of time in 
not being able to obtain communication as desired, and to 
the annoyance, at times rendering it impossible to hear a 


| word distinctly, of the inductive action. 


Sir F. Bramwell tried to throw oil upon the troubled 


'| waters, and asked how it was possible to expect perfection 


in so short a time, that is, after two or three years’ work. 
The telephone introduced a new application of science ; 
many difficulties had to be encountered and overcome, but 
he tacitly: admitted that the companies had not realised 
the necessities of the case, and that so far as trunk 
lines were concerned, the provision had been too meagre, 
‘We may be allowed to formulate a sharper criticism than 
was heard at Southport, to say that all the arrangements 
are defective; that from the first there has never been the 
slightest sign of the companies being able to organise a 
proper telephone system, and that time and extensions only 
tend to make matters worse. Ignorant and inefficient 
administration is sufficient to account for all shortcomings. 
Nevertheless it must be assumed that the children of mam- 
mon are still wise in their generation, and it will then be 
seen how such a weak-kneed system has arisen. It is no 
secret that the inmost idea of the company promoters— 
the always present expectation—is that very soon the 
Government will see the necessity of taking over the tele- 

hone system as it did the telegraphs. It is just as well 
lapen that the officials realise the fact that sooner or 
later the question of taking over the system must arise. 
Hence we find telephony in the anomalous position of 
being worked by men who think little of perfection of 
system, who ——— know little of the principles of 
telephony, but desire to get the whole affair taken up 
by Government as soon as possible. The tax-payer 
may also realise this fact, and recollecting the purchase 
of the telegraphs, may kick against another such 
arrangement, The result of this condition of affairs 
is that business men have become acquainted with 
telephony, have begun to learn its value even in the 
defective state in which it is put before them, and are 
ready to agitate for a better state of things. A careful 
examination of the telegraph system of this country shows 
that in the hands of the Government it has caught up to 
and far surpassed jn excellence that of any other country. 
We have never failed to point out the weaknesses of a 
monopoly; how it prevents to a certain extent the intro- 
duction of new inventions ; but it will be found that the 
telegraph authorities have not followed in the footsteps of 
ordinary monopolists, They have introduced improve- 
ment after improvement till the apparatus they employ is 
admitted to be unequalled by that of any other adminis- 
tration. The cry for cheap telegrams was not resisted by 
the Post-office because the organisation was wanting, but 
because the loss, if any, accruing would fall upon the tax- 
payers, so that the merchants and others using the tele- 
graph would benefit at the expense of those not using it, 
and presumably notso well able to pay. Just asthe Post- 
office has the best telegraphic apparatus, so it is now 
admitted it has the best telephouts apparatus, The 
annoying inductive action is neutralised ty the twisting 


, | of the wires. The Post-office adopts the necessary arrange- 
ment both with overhead and underground wires; the’ 


telephone companies donot use the plan. The switch- 
board of the Post-otfice shows the operator in the switch- 
room the subscriber intending to even before the call 
is made, so saving time; it 
in his office or out, again saving time ; it shows whether a 
wire is engaged or not, another saving of time. This 
switch-board is but slightly more expensive, nor is the 
arrangement of wires more complicated than the board or 
the arrangement of the companies ; and when the pertinent 
question was asked, Why do not the companies adopt the 

lan described? the answer was forthcoming. The board 
is not patented; it is not the interest of any one to 
introduce it. The companies do not. care about such 
articles ; the interest of promoters lies in patented articles, 


aij |and hence the latter is handed over the former as the 


better. 

Wecan find only one reason why some special attempt has 
not been made to overcome the evilsof induction. Given two 
wires nearer to each other than any other conductor—if a 
current is sent through one wire it induces a current in the 
other wire. Now, introduce a third wire ; the three wires 
may be so arranged that a current can be sent through two 
of them without any current being noticeable in the third 
—the actions must be made equal and opposite in direction, 
the one action neutralising that of the other. Given a 
hundred or a thousand wires, it bar Mess been thought 
by those who are hiding the clouds from our streets, that 
by the law of averages equal currents would be going at 
equal distances in every case in opposite directions, and so 
the bad effects of induction would be avoided. The wires 
could be arranged so that their counteractions might come 
into play, but the arrangement would differ considerably 
from that now used. However, the simpler and more 
effective plan is the twisting of the wires around each 
other, as described by Mr. Preece at Southampton and 
Southport, Another fixed idea of the London telephone 
companies seems to be that only one particular kind of 
wire can be used for telephonic tan and this wire of 
comparatively large section, almost hiding the light of the 
sun from some streets where the wires are very numerous, 
At Vienna, both in the Exhibition and in the town, 
a arc bronze wire is largely used for telephone lines. 

6 wire used is so fine that it is in many cases unnoticed 
and in no case does it obtrade iteclf like the wires of 


ows whether a subscriber is:|‘practice outside the 


805 


London, Those who have had experience with phosphor 
bronze wire state that it is better suited in every respect 
for telephonic use than the ordinary wire, The short- 
comings of the telephone companies may thus be summed 
up—employing apparatus that is wasteful of time, that 
does not allow of secrecy, that tends to increase outside 
sounds, wires obtrusive to the sight—in | some cases 
artangement, while the c e are greatly in excess 
of what they ought to be orywould be if the system was 
properly designed. 

PROFESSIONAL ETIQUETTE, 

Tue relations which should subsist between the fellow 
members of any profession must always be matters of deli- 
cacy exceedingly difficult to treat of in writing, because so 
much must be left to those niceties of personal feeling which 
will of necessity vary considerably among the members. 
But there are in nearly all professions certain broad rules 
of ‘conduct which cannot be departed from without injury 
to the general body, or withoutjentailing certain social 
disqualifications lowering to the position of any particular 
calling which neglects them. e legal and medical pro- 
fessions have a high and recognised standard, to depart 
from which is likely, and, indeed, almost certain to bring 
the conduct of {defaulters under the active notice of the 
societies by which certificates or es granted ; 
and to the fact that this is so, independently of the feeling 
which should govern all members of a gentleman’s pro- 
fession in their dealings with one another, is undoubted] 
due the rarity with which we hear of any breach of eti- 
quette in these professions. 

It has been recently, and to our great regret, brought to 
our notice that in several instances engineers have shown 
an entire disregard of that unwritten law which 
should regulate their action in their relations with 
their fellows. Now we rejoice to think that, taking 
the profession all round, there is no other that can 
boast of a larger proportion of highly “educated men 
than belongs to that of the civil engineer. Not only is the 
course of study necessarily one of the most elevating 
character, but the profession demands for its practice 
habits of self-command, as well as those necessary 
for the ruling of others. Hence there is good cause 
why it should and does attract into its fellowship men 
who are emphatically gentlemen. Its prizes are high ; its 
pursuit one especially suited to the enjoyment of that 
out-of-door exercise and of sport which are em hatically 
characteristic of the well-bred Englishman, and there is 
therefore every reason why it should draw to it men who, 
from their early training and position in social life, are 
accustomed to the amenities which govern their relations in 
such circumstances. That it succeeds in doing so to a very 

extent we have evidence every day, and the fact 
makes it more regrettable when we hear of exceptions to 
what is a general rule, exceptions which prove that we 
have associated with us some who are forgetful of,the obli- 
gations the position they claim to hold imposes on them. 
The Institution of Civil Engineers holds towards the 
great body of the profession a relation which unfortu- 
nately cannot at present be said to assimilate in many im- 
portant characteristics with the societies which control the 
sister callings of law and medicine. True, no higher dis- 
tinction can be ite for or desired than that of being 
honourably enrolled among its leading grades; but there 
are many men worthily following the pursuit of a civil 
engineer who, from circumstances, are not so enrolled ; nor 
is its diploma a necessity. Hence it is that the council of 
the Institution cannot exercise over the profession at large 
that influence on its etiquette Peper y the other socie- 
ties referred to. But we hold that it may and should do 
much bymarkingin some distinctive manner its disapproba- 


tion when the unprofessional conduct of any of the members 


of the Institute comes under its notice. Its awards under 

such circumstances could not fail to tly affect for good 

the action of the large number of civil engineers who 
wale. of the Institution. 

We can find no excuse for the cases recently brought to 
our notice, and which, unfortunately, impugn the 
feeling of some men holding the high position of mem 
of our representative institution, in the plea of the excessive 
competition which the needs of present day life creates, 
A civil engineer cannot be held to stand in the same rela- 
tion towards his brethren that the advertising shopkeeper 
does towards his rival in the same town. A profession 
which claims, and justly, to occupy a higher social rank 
than the class last referred to, must accept as a condition 
of such a claim a higher social standard governing its 
inner relations; and we hold it well worthy of the con- 
sideration of the council of the Institution of Civil 
Engineers as to whether it may not be in its power to 
enforce, or at all events effectively promote,the maintenance 
of that higher standard. Since the first establishment there 
have been occasions on which the council has not hesitated 
to pronounce very decidedly the view taken by it of ques- 
tionable transactions by members, and when doing so it has 
not . But such instances have been extremely rare 
and they might, we hold, be perhaps added to with good 
effect. In the cases which have called for these remarks, cer- 
tain municipalities have sought the advice of some of our 
leading experts, have availed themselves of it not only to the 
fullest extent, but have also made use of the high position of 
their advisers, their influence, and their talents, to obtain 
parliamentary sanction to the plans laboriously prepared 
for them; and then, having obtained by such ai every- 
thing that to them seemed necessary, they have thrown 
over their trusted and trusting advisers, and offered the 
execution of the work designed to some local engineer, 
who has seen fit to take over the brain labour of a 
brother engineer and to become the agent of a body 
which has been capable of an apparent breach of 
implied faith, We need scarcely point out that such a 
course is likely in very manyJinstances to recoil seriously 
upon the offending municipalities; but, unfortunately, the 


members of many ba gooey ie are but too ready to apply 
to the public affairs of which they have the control those 
principles which are currently accepted as forming the 
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delicate mechanism. 

Institution of Civil Engineers should be empowered to 
cases as we have 
as affecting the tation men composing the 
various classes of the Institute, The honour of the pro- 
fession, which stands so deservedly high, it. will be the 
wish of the whole body corporate. to maintain as high 
as possible, and it w surely not be difficult to mark 
in some way the feelings of displeasure with which all 
members must regard any conduct seriously affecting that 


RECENT RAILWAY ACCIDENTS. 


AyotueER batch of reports to the Board of Trade on 
recent railway accidents, which has just been issued, serves 
to illustrate several points in connection with the subject 
of brakes which should be interesting both to the publi 
and the railway companies. Of six accidents re 
upon by various i two show the want of brakes, 
two the want of uniformity in brakes necessitated by the 
constant interchange of stock, and two the uselessness and 
dangerous character of certain forms of what some people 
claim to be safety appliances. In the yoy +: are the 
accident at Raith si on the North British Railway on 
17th August last, and on the South-Eastern Railway 
at Grove Park station on the 19th of the same month. 
These two collisions caused injury to eighteen people, and 
were both cases of sudden emergency, which were no 
doubt quite unexpected by the officials, and, therefore, not 
provided against. In the second category come two more 
collisions, one at Mexbro’ station on the Manchester, Shef- 
field, and Lincolnshire Railway, on the 7th August, 
and the other at Carlisle on the 13th August. 
In the former case the engine and train were 
fitted with the Smith vacuum ke, which, however, 
was not available, since the brake van between the tender 
and the coaches was not so fitted. In the Carlisle case, a 
return North-Eastern excursion train from Keswick to 
Sunderland, fitted with the Westinghouse brake, was being 
drawn by a London and North-Western engine without 
the necessary liances. These two cases are credited 
with injury to thirty-three persons, Like most sensible 
men, Major Marindin has views on the absurdity of such 
a system, or want of system, and he also has the courage to 
speak very plainly on the subject. Referring to the Car- 
lisle accident,’he says:—“The accident might easily have 
been prevented if the driver of the excursion train had 
had a continuous brake at his command; but, as is too 
frequently the case, owing to the various classes of brakes 
in use upon different lines, the Westinghouse brake with 
which the train was fitted was useless so long as the train 
was drawn by a London and North-Western engine. It 
will sooner or later become a question for very serious 
consideration whether stock should be allowed to be trans- 
ferred from one line to another, unless means are provided 
for utilising it is fitted, and which 
are n ‘or the safety of the passengers.” 

illing one and injuri people, viz., at Perth, 
on the Caledonian Railway, on July 28th, and another at 
Lofthouse station, on the Great Northern Railway, on the 
15th of September. The Perth case gives Major Marindin 
another opportunity of speaking his mind. It seems that 
an East Coast train from Edinburgh, when standing at 
Perth ticket platform, was run violently into by a West 
Coast train from Euston, consisting of ten vehicles. The 
driver was sup to have control over the Clark-Webb 
brake, with which the four vehicles in front of the rear 
van were fitted, but this, as on many previous occasions, 
was found to be a delusion. From the driver's evidence 
we may learn the method of operating the chain brake. 
He says, “I pulled my patent brake cord before getting 
to Edinburgh-road, and directly after I asked my fireman 
to help me, because I thought the train was not pulling 
up quick enough.” Then, seeing the East Coast engine at 
the ticket platform, he “then gave the cord another pull, 
helped by my fireman, but could get nothing out of it. When 
I saw the engine I was running age twenty miles an 
hour. My steam was off, my tender brake hard on, and 
my cord was pulled as hard as I could it.” Yet the 
brakes would not goon. Major Marindin having made 
several experiments with a train made up exactly like the 
one in question, with the identical brake van, says the 
result “shows that it is an absurdity to talk of a patent 
chain brake at the rear section of a train of ten vehicles 
being under the control of the driver by means of the con- 
necting cord, if by ‘ control” is meant the power of apply- 
the brake, . . I believe that toa driver accustomed to 


drive with a train fitted witha propercontinuous brake under 
his control—he had often used the Westinghouse—such a 
machine is nothing butatrap, . . anditis to be h 


that this fatal accident, following so soon after the terrible 
disaster at. Lockerbie, will cause the Caledonian Railway 
Company to insist upon having the West Coast stock fitted 
with the brake which they have adopted for their line, and 
with which all their own engines are being fitted” It is 


gratifying to learn that Caledonian Com 
carried out Major Marindin’s suggestion in the 
report, and that it has insisted upon the West Coast joint 


stock, owned by it and the North-Western Company, being | the 
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fitted with the Westinghouse brake, and the work is now 
proceeded with at Wolverton. The Great 
Ni Scotland Railway having also now adopted the 
Westinghouse brake, as well as the Caledonian, North 


last case we have to comment 


was, there can 


brake. The 9 a.m. express from King’s-cross to Leeds ran 
into a coal train standing at Lofthouse station, on the 
Great Northern Railway. The signals were off, but the 
coal train could be seen for a distance of 180 yards, and 


hands | the speed was only twenty or twenty-five miles an hour, on 


a risi ient of 1 in 100. The driver asserts that he 
until within 40 or 50 of 
it—a statement which scarcely harmonises with other 
points of his evidence, for it seems there was time to 


and reduction of speed must have been in four 
seconds or less; and numerous experiments with the 
vacuum brake have shown this to pice (up oe It was, 
moreover, in the middle of the day, in clear weather, 
and the inference is that there was a considerably longer 
distance—sufficient with a quick acting brake to have 
stopped the train at the mentioned. This, however, 
is not all. A brake constructed upon proper principles 
should not only go on quickly, but should stay on; and 


ported | the slacking off of the vacuum brakes in this case made a 


double collision. The driver states: “ My engine mounted 
the brake van, and broke off the vacuum pipes, and then 
I felt the train press the engine for . My engine 
appeared to carry forward the upper part of the brake van, 
crushed up the wagon of drain-pipes next to it, and came 
to rest on the second wagon, which was loaded with coal. 
All the wheels of my engine were lifted from the rails.” Col. 
Rich, in reporting, says: “The brakes no doubt prevented the 
recoil of the carriages,” which from the evidence quoted, 
and from the principle of all non-automatic brakes, they 
could not have done. So soon as the vacuum pipes on the 
front end of the engine were broken, the brakes, if already 
applied, would at once come off, and the train would then, 
be free to overrun the engine. Indeed, from the reports 
was the second collision which caused the most injury. 
eighty six | list of killed and 

ighty-one injured, all point to the necessity for insisting 
on the of Trade requirements in brakes, and the 
justice of the demand for uniformity. They illustrate 
the emergencies which will continue to arise so long as 
railways exist, and the necessity for a powerful appliance, 
instantaneous and certain in action ; or,in other words, an 
automatic brake. 


“NEST GEARING” AND ROLLER FRICTION, 


Unoer this title Professor Fleeming Jenkin described at 
great length to the mechanical section of the British Associa- 
tion at Southport, aform of frictional gearing which he called 
nest gearing e form of its ment. 
gearing is y frictional gearing, as it consists simply o 
wheels or rollers which transmit motion by reason of frie- 
tional adhesion between them and the wheels to which 
motion is transferred. A nest, as exemplified in a large winch 
exhibited by Professor Jenkin, consists of a central or nearl 
central wheel, to which motion is given by these rollers, which 
are kept in contact with it by means of an encircling annular 
ring. The arrangement is a slight modificaticn of that 
adopted by Mechwart in the roller mill exhibited at Carlisle 
in 1881 by Messrs. Bucholz and Co., as illustrated in Tuz 
Encinzer of the 30th July, 1880. The modification is, 
however, an important one, as whilst the nest is in 
adjustment, the journal of the shaft to which motion is 
transmitted is held in equilibrium, and the friction in its 
bearing is thus reduced toa minimum. This, of course, 
removes one of the chief objections to the ordinary fric- 
tional gearing, in which one smooth wheel transmitted 
motion to another by means of the pressure brought to 
bear between their surfaces, that pressure being borne by 
the bearings of the shaft carrying the two wheels. Gear- 
ing of this sort yin | been in use, one of the two wheels 
usually being provided with a wood or a paper periphery, 
as | pegs | greater frictional adhesion with less wear ; 
and an adaptation of this was exhibited at Southport 
by Messrs, Siemens Docteom, who showed two of their 
dynamo-electric machines driven by engines geared in this 
way, the machines being employed in generating a current 
for lighting the winter gardens during the evenings of the 
conversazioné. The “nest” above described, possesses the 
advantage referred to of relieving the journal of the driven 
shaft, of the pressure whichis necessary to produce frictional 
adhesion ; but several of the modifications described by Pro- 
fessor Jenkin offered no suchadvantage—one of these beinga 
belt held in frictional contact by a roller pressing upon the 
driven wheel, an arrangement to roll out or 
elongate the belt in the most efficient manner. Professor 
Jenkin seems to have had his attention directed to gearing of 
this kind by a consideration of the necessities of the 
“telpher” locomotive, or electric locomotive for use on a wire 
or rod tramway. In this an electro motor, running at a 
high speed, has to transmit motion to the car of the loco- 
motive, running at a much smaller velocity, and frictional 
gear, no doubt, offers the advantage of simplicity and 
quietness; but the question of interest which presents 


itself is the durability of the surfaces in contact, and | /@ser mak 


also, we ma: 
gearing of thi 


be permitted to say, the power which 
kind will consume after it has been 


e sur- 


exhibited in the electric locomotives at Southport 


faces in contact were small. For high speed gear, or gear 
transmitting but a small quantity of power per revolution, 
he preasare between the surfaces in contact may be small, | i 


Pe | cyanogen, 35°26 per 
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eries between their cen are running together as 
aap pair poke contact is so small 


less rapid. When the centre of one 


form which is strictly described as the neat , namely, 
that in which the several rollers and the driver wheel 
are contained within a ring, as in the case of the winch 
referred to. 

The question may, however, be looked upon from another 
point of view. The wear of this form of ing may 
su to bear some relation to the intensity of its rolli 
friction. Professor Osborne Reynolds has shown that wi 
a wheel of elastic materials the rolling friction will be 
greatest when the path in which the wheel rolls has a 
curvature which is as nearly as possible the same as that of 
the wheel, in which case the centre of the curved path will 
be very near that of the wheel. The rolling friction will 
therefore be less with a similar wheel ing upon a plane, 
and will be least with a pair of wheels running with their 
surfaces in contact between their centres, as in the case of 
a pair of, say, sheet rolls, This, of course, assumes that the 
materials of the wheel and the surface it rolls upon, or the 
two wheels, are perfectly elastic; but we have to deal with 
materials to the elasticity of which there is a limit, and 
with very small surfaces in contact it is easily conceivable 
that this limit may be quickly reached. This being the 
case, rolling friction would be greatest with wheels whose 
contact peripheries were between their centres, or exactly the 
reverse of the case with wheels of extremely elastic materials, 
such as glass, With wheels of perfectly homogeneous mate- 
rialsitis possible toconceivethata pressure somewhat greater 
than the elastic resistance of the material would be produc- 
tiveof uniform wear of the surfaces in contact, butin practice 
it is difficult or impossible to realise this perfection, and 
any imperfection must result in variable wear or variable 
destruction of surface, and once irregularity of surface is 
set up by destructive compression, the smooth ing of 
the frictional gear is lost, or at least it rapidly 
decreases, and with it the economy of power con- 
sumed as compared with tooth ing. Practical 
experience affords very little guidance in the matter. 
The wear of railway tires and rails affords none, as 
rubbing friction is so considerable. The harder the sur- 
faces the less, of course, will be the rolling friction; but 
experience with chilled railway wheels on steel rails indi- 
cates that crumbling of the wheel surface would take 
with even very hard surface under any considerable 
pressure, though the conditions of working on such rail- 
way wheels are in their favour, as compared with wheels 
used in frictional gear. It certainly does not seem apparent 
that nest gearing in most of its forms is clear of the disad- 
van which have hitherto attended of the frictional 
adhesion class, but it may be admi that as Professor 
Fleeming Jenkin gave a blackboard lecture and did not 
read a paper on the subject, he may have something more 
to say about it. 


THE AMMONIA OBTAINED BY THE DISTILLATION OF COAL. 


In a recent number of THE Enamrer—July 13th, 1883—we 
drew attention to a paper by Mr. Foster, lecturer on chemistry 
at the Middlesex Hospital, on the behaviour of the nitrogen of 
coal during destructive distillation. He had found that of this 
nitrogen only 14°5 per cent. left as ammonia, 1°56 per cent. as 
cent. is present in the coal gas in the 
elementary condition, and 48°68 per cent., or nearly half the 
total amount present, remains behind in the coke. The amount 
retained by the tar is very small, it is believed. One of the few 
papers of popular interest which has been communicated recently 
to the Chemical Section of the British Association bears on the re- 
covery of thisammonia. Thesystem described is the more interest- 
ing on the present occasion from the fact that it had been in use in 
the borough of Southport during the whole time of the ppsioe: a 
of the British Association. In the gas manufacture, as usu 
carried on, very little of all the nitrogen contained in the coal is 
recovered in the form of ammonia, and whilst there is nitrogen 
to furnish 25lb. to 301b. of ammonia per ton, the average 
quantity recovered is only & lb. to 6 lb. per ton. The idea that 
has led to the system in question was that by the use of 
lime the yield of ammonia might be greatly increased with 
very little disturbance of the ordinary process of gas produc- 
tion. The first practical operations were tried at the Vauxhall 
Gasworks, and at the outset were of a very primitive descrip- 
tion. The slaked lime was carried into the retort house in sacks, 


806 
standard of a large proportion of the class of which corpora- and the destruction of the surfaces in contact may be very 
tions are mainly composed. beer ees. that this should slow, but when two wh which have their contact 
be so, our experience of such bodies forbids us to feel sur- 
prise; but we do feel both surprise and regret that any 
. members of our profession can consider it proper to occupy | British, and Glasgow and South-Western Hallways, the very , al 
; the, to say the least, doubtful position offered them. Scotch railway companies are entitled to the credit of must be more or 
It is a cruel a ger epee. eg the consideration | having done what they can to further the question of uni- of the wheels is 
7 of lost remuneration—to make the reputation of a formity in brakes; and this can hardly be said for certain | wi e a pair, as with a 
leading engineer dependent upon the uncontrolled | companies south of the Tweed. pinion running within a crown wheel, then the surfaces in 
carrying out of his designs » Ag aes perhaps wholly un- may be considerable, and the destructive effect of 
practised in the branch to which the former may have de- transmission of motion by frictional adhesion may be 
: voted a lifelong experience. The brain that conceived should very small, This arrangement is, however, of very limited 
also carry out, if justice is to be done to all parties, and it application. The question then arises, what is to be gained 
must prove in most cases as false economy to withdraw by the ing described by Professor Fleeming Jenkin 
such carrying out from the control of the designer, as it which shall 1 make it better than the frictional gearing of 
would be to place a valuable chronometer in the one sort or another which has been long in use? The 
of some little watchmaker for repairs to its answer seems to be that the advantage is confined to that 
shut off steam, reverse the engine, apply the vacuum 
brake, and to reduce the speed t> fifteen miles per 
7 hour by the time his engine struck the coal train. 
Now at twenty-five miles - hour about twelve yards are 
passed over in one second; so that the above operations 
onour. 
| 
' and then spread over the heap of coals. In charging the retorts, 
‘ the coal with the lime resting on its surface was partly scraped 
and partly allowed to fall into the scoop charging the retorts, 
. and this with the smallest amount of extra labour, and a cost of 
less than a halfpenny per ton of coal carbonised. The work was 
performed with striking advantage, both in the aay Med the 
gas and in the bye-products realised. The process been 
since advanced in all its details, and half a hundred of lime is 
now used to the ton of coal. Thirty thousand tons of coal have 
been already carbonised on this system, yielding 20,000 tons of 
~ coke, which has been partly employed in the gasworks and partly 
sold for all kinds of duties. The results of experiments carried out 
at the Beckton Gasworks, at the Commercial Gasworks, and at the 
gasworks at Cheltenham, were quoted to show the gain in ammonia 
respectively as 36 per cent., 28 per cent., and 20 percent. In 
ings a gain of 35 per cent. of ammoniacal oa was 
Seemerom the limed coals over the percentage of liquor 
H | obtained by the same coals not limed. ‘The gas, instead of being 
, urified after issuing from the retort, is evolved without sulphur 
Impurities through the addition to the coal of lime in moderate 
M——EEEMuantities previous to distillation. The coke by this system, 
; nown as Cooper’s process, is freed from sulphurous acid, the 
mmonia and tar products are increased in quantity, and the gas 
taelf is fragrant instead of fetid. Appreciation of the process 
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was expressed by several persons, including Dr. Wright, of St. 
under the i Acts, at Warrington. It should be here 


direct from the liquors is conducted on igs tages in Liver- 
hloric 


tion, with addition of lime, to decompose ammoniacal salts, and 
condensation of the vapour in sulphuric acid, concentration and 
crystallisation of the solution after saturation has been effected. 
Sulphate of ammonium is employed in large quantities in the 
composition of artificial manures. Moreover, the above process 
is based on a method in common use for the detection of nitrogen 
in an organic body. If such a body is heated with lime, or still 
better, soda-lime, to a red heat, the nitrogen is evolved in com- 
bination with hydrogen as ammonia, and the presence of this 
compound can at once be recognised by the characteristic smell 
of the ammonia. It will be seen above that, according to Mr. 
Foster’s experiments, nearly one-half the nitrogen remains in the 
coke when eoal is ordinarily distilled without an alkaline body. 


SHIPBUILDING AT SUNDERLAND. 

TuE effect that can be produced by the action of men in one 
industry on another to which their work contributes may be 
easily ascertained by a glance at the condition of the shipbuilding 
industry in Sunderland. During the early part of the present 
year there were from sixty to sixty-five vessels usually on the 
ways of the shipyards on the Wear; but there are now 
barely thirty. Since the end of June last a large number of 
engineers have been on strike, and though work has been carried 
on at the engine works, it has been with a staff that was vi 
limited, and for a time ly composed of apprentices. Wor 
naturally fell behind ; engines that had been contracted to be 
delivered in August were not delivered two months later ; and 
though now the employers are beginning to fill their workshops, 
the result of about three months’ idleness of the men who are on 
strike is felt keenly by the associated trades. Vessels that were 
launched and in the river were delayed for want of engine 
power ; others that were ready to be launched were delayed on 
the stocks as long as possible, so that they might not have to 
encounter river risks ; and thus the work of the shipbuilders, the 
boilermakers, and others, has been lessened, and will be lessened 
until the work of the engineers is brought abreast of that of 
other trades that waits now for it. Last year Sunderland took 
the leading position amongst northern shipbuilding ports ; this 
year it must expect toloseit. Te injury done will be far greater 
than anything that could be hoped to result in the shape of good 
to the workmen, and the folly of the strike is now manifested. 


A RESULT OF THE DAPHNE DISASTER. 


’ In various ways carefulness and method are now manifested 
in Clyde shipyards in connection with shipbuilding and launch- 
ing, which can directly be traced to the lessons taught by the 
disaster which attended the launching of the Daphne on the 
Clyde. A strict surveillance is being exercised in connection 
with the number of workmen allowed on board vessels about to 
be launched, the number, indeed, being, as a rule, minimised 
simply to what is necessary for the purpose of managing the 
vessels after launching. Loose weights are more carefully looked 
after, being mostly collected and made fast about the mid line 
of the vessel’s decks, and in some cases these weights are placed 
lower down than the place where they are ultimately to be fixed, 
with the special object of ballasting. Approximations to the 
stability of vessels, at the estimated launching draughts, are now 
more generally entered into, and in yards where such calcula- 
tions are not entirely new, greater accuracy is aimed at than was 
formerly thought necessary. The steamer Daphne—now named 
the Rose—has had her character as to stability in the loaded sea- 
going condition thoroughly approved by exhaustive inclining 
experiments, and she is now busily engaged in the service for 
which she was intended. The company who own her have lately 
lost one of their vessele—the Iris—and printed specifications 
have recently been issued to several builders for a new vessel to 
take her place. The new specification, we understand, evinces 
careful regard for the question of stability, and makes clear 
where the responsibility of such matters will rest. It is stated 
that as the vessel must have a high range of initial and pro- 
gressive stability, with outfit complete, boilers and fresh water 
tanks full, but with no coal, ballast, or cargo of any kind, the 
builders must satisfy themselves that, consistently with the 
requirements of the specification, the designs they will supply 
for the vessel will accomplish this end, they being held responsible 
that the conditions will be fulfilled. The specification further 
stipulates that the builders have to incline the vessel when 
finished, and to supply the owners with her curve of stability, 
and the calculations of the same, with formula; also inclined 
body plans showing centres of gravity and buoyancy, and meta- 
centre. The adoption of this plan of stipulating for accurate 
data and curves of stability, we hope will become more general, 
as it will doubtless have the effect of improving the designs of 
new vessels, and of creating that for scientific method ‘in 
shipbuilding which even at present is not over plentiful. 


COUNTERFEITING THE LOWMOOR BRAND. 


In another column we report the trial at the Staffordshire 
Quarter Sessions of a rivet manufacturer in that shire, who had 
been committed for trial for counterfeiting the Lowmoor brand 
* upon some rivets which it had been specified should be made of 
the iron of that well-known Yorkshire firm, and stamped “ Low- 
moor” upon the head. The order was let out by the prisoner to 
another rivet maker, the prisoner promising to find the iron, and 
also the stamp for the heads. Lowmoor rivet iron of the section 
used is sold by the Lowmoor Company at 19s. per cwt., and 
also make rivets themselves, and stamp them “ Lowmoor.” 


on the completed rivets. And a technical defence was set up that 
‘Low Moor” in two words was no infringement of “Low- 


mark. The jury found the prisoner guilty, but strongly recom- 


and the prosecu' 

Rupert Kettle pointed out that “ Lowmoor” 
mark for ninety-four years in the possession of the firm who 
now held it, and their predecessors. Though it was of great 
importance for the safety of life that rivets of an indifferent 
quality should not be put into boilers, and rivet makers must 
learn that they must not make rivets gece ye to be made 
by the well-known Bradford firm, yet, as ieved that the 
defendant did not know that he was acting illegally, he should 
order him to pay the cost of the prosecution, and to find recog- 
nisances. This case is notable as the first with which we are 
familiar in. which the infringement of the brand in question 
by rivet makers has been attended by committal for trial. 
There have been somewhat similar charges in the same district, 
but previously the offenders have been let off with a fine. 
Henceforth Messrs. Hird, Dawson, and Hardy should have less 
cause for complaint touching the fraudulent use of their brand. 


tors did not seek heavy 
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Development of Armour By Lieutenant Very, 
Pustic attention in America is being directed specially 
to the questions of guns and armour at the present time, 
and the volume of the “ Proceedings” of the U.S. Naval 
Institute, brought out under the above title, has attracted 
considerable notice, and deserves our attention. 

The author tirst takes up the question of sane? Deal- 
ing generally with the matter, he observes that the striking 
power of a given gun depends on the muzzle energy of the 
shot, less the energy expended in counteracting the resist- 
ance of the air and the energy represented by breaking up 
or deformation of the projectile before it has pierced the 
armour. He points out the extent of the advance that has 
been achieved in the development of modern armour- 

iercing rifled projectiles, compared with those of smooth- 
ss) guns, instancing, for one example among others, the 
fact that the 68-pounder smooth bore, having a muzzle 
energy of 1145 foot-tons, loses 68'4 per cent, of it at a 
range of 1200 yards; while the 100-ton gun, with an 
energy of 35,094 foot-tons, loses only 14 per cent. in the 
same distance. The utilised force of the projectile,indeed, 
has been increased from about 30 to 83 cent.; in the 
case of the 63 and 120-pounders at even 600 yards range, 
that is to say, whilst in the old guns about half the total 
work of which a shot was capable of doing was wasted at 
600 yards range, only about 17 per cent. is lost now. 

The question of loss of energy in flight owing to the 
resistance of the air is, we think, best dealt with on the 
system of comparing what is called the “ sectional densi- 
ties” of the projectiles; that is to say, the weight in. pro- 
portion to the cross section. The mention of what is lost 
by a trumpery little projectile like that of the 32-pounder 
smooth bore in comparison to that of the 100-ton gun is 
very well in its way; but it is more a curious popular 
statistic as to the development of modern artillery than 
one of any present scientific bearing. The comparison of 
the loss of two projectiles of nearly equal weight shows 
more truly the advantage of rifled guns discharging 
elongated projectiles over smooth bores. On this account 
we are surprised not to see the loss of the Rodman smooth 
bore shot shown in the table. 

The statistics as to the loss of 66 per cent. of energy in 
cast iron breaking up, and of 14 cent. of energy of 
wrought iron in becoming deformed, are much more inte- 
resting; but Fairbairn’s experiments were not made with 
the metal now in use, and only apply in a very limited 
measure to present questions. Punching and racking 
bring us face to face with the problems of the day. Rack- 
ing originally referred to the bending and distortion of a 
structure, such as took place on tearing laminated armour 
open, and such as was attempted when the Glatton turret 
was distorted with the object of jamming it in the Port- 
land experiment of 1872. Latterly we have applied the 
word racking to all forms of smashing and cracking u 
armour when the destruction of the front armour is effected, 
in contrast to punching when the projectile passes through 
the armour with a minimum of loss of energy and injury 
to the armour, and works mischief on whatever is behind 
it. Weare glad to find that the term “racking,” which 
was originated in America when soft armour was used, 
is there also applied to the smashing of hard armour 
in the way we have employed it, Mr. Very says on this 
question: “Punching is produced by concentrating the 
striking energy on the smallest possible space of the 
armour, and racking is produced by spreading it effectively 
over the largest space. Whatever work is expended iu 

roducing one effect is, as a matter of course, so much lost 
fom the production of the other. Therefore, in dealing 
with the subject, the mind must never lose sight of the 
fact that the whole question is resolved into the one of the 
most effective distribution of energy.” Again: “ Of all 
descriptions of projectiles striking armour with a given 
energy, that one will be more certain to reach the objects 
protected which concentrates its energy on the smuilest 
space of the armour. The shape of the elongated one 
gives the particles of metal of which it is composed the 
best possible support in overcoming resistance, thus per- 
mitting the use of shells, and the artillerist takes advantage 
of this quality in utilising the shell e to increase the 
distribution of the surplus energy, as well as to give new 
energy to the broken ers thus really attaining the 
objet sought.” . . . “When a certain projectile 
strikes a certain plate and smashes it like glass, it 1s not 
an evidence of the excellent system of the artillery, but of 
the poor quality of the armour. It is in this particular 
that the advocates of the extreme racking theory have 
fallen into error.” Speaking of the Spezia experiments of 
1876, when steel plates first attracted general notice from 
their powers of resistance, Mr. Very says: “The true 
theory in the development of artillery is now, as it has 
always been, that of punching. Conversely, the true 


P | theory of armour a is now, as it hus been, that 


of racking; that is, ering increased resistance to 
punching. Wrought iron was developed on the other theory 
as a matter of necessity, and to meet existing exi ; 
but when the development of steel had progressed to a 


certain point, a complete and sudden revolution took 


place. But this revolution was no surprise to those who had _ 


carefully studied the subject ; it was, in fact, forced by 
them, and the only resistance to the change is in the ideas 
of those who, in discussing the punching and oe 
theories, lose sight of the fact since artill 
armour are directly opposed to each other, the theory 
true for be false other.” length 
e have quo ese paragra’ at some 
because these much that is well in them. 
Unquestionably the artilleryman attacking armour might 
prefer to fire at soft material such as he could punch with 
well-made rigid projectiles, which should perform a mini- 
mum of wor 
out deformation into the interior of the ship. Such pro- 
jectiles might be made to contain bursting charges, so as to 
fire and deal destruction in the ship in its most 
terrible form. Such a measure of success would, however, 
as we have before now pointed out, be self-destructive to 
that form of attack, for it is clearly better to suffer even 
wholesale stripping off of front — to allowing the 
entrance of live shell into a ship. Hence it is certain that 
vessels will carry plates sufficiently hard to keep shell out, 
and we hold that, consequently, the destruction of ships for 
the future will chiefly take the shape of racking. Now 
will follow a modification of what seems to be implied by 
Mr. Very’s line of reasoning, that is to say, the evelop- 
ment of guns will not be absolutely the same for this 
racking work as would have been the case bad punching 
held its own. Speaking generally, a shot punches directly 
in proportion to its energy and inversely to the size of the 
hole it has to make, but it racks simply in proportion to its 
energy. Thesize of a hole which it would makeif it could, 
but never can make, clearly does not enter into the ques- 
tion. Hence, guns will not be developed simply according 
to the — powers, but in a modified form. It is true 
that the same qualities that give punching give good 
shooting; for cutting through the air is, as we have before 
said, a question of sectional density, and is of the same 
general nature as punching; but long small bore guns will 
only be good for racking in the measure in which they pos- 
sess stored-up work—thus they gain little or nothizg by 
their small diameter except in flight. Hence we ma 
expect to see monster guns, for which the long onal 
bored pieces can only be a temporary substitute. For 
example, the 43-ton gun appears as if it were equal to the 
perforation of 26in. of wrought ion, while the 100-ton 
muzzle-loading gun can only master 28in.; but against hard 
armour the latter gun has probably nearly double the 
power, for its energy is 41,333, while that of the 43-ton 
gun shot is only 23,320. The heavier shot has indeed a 
urther advan in the fact that, striking at a lower 
velocity, it proba’ ly breaks up less. 

On the subject of ene: r. Very does not seem to be 
clear. He finds fault with the expression that steel plates 
absorb the shock of the projectile in the act of going to 
pieces, This, he says, is ane & to the laws of cause and 
effect. We think ne does not clearly understand what is 


pieces. The actual work of fracture represents the energy. 
One or two — mistakes occur here. For example: 
pege 542 chilled iron is said to be used for inland forts. 

ow even as for this 
pu , and it is li only to employed on coasts, 
vith few exceptions. The definitions and explanations on 
page 547 seem to e a state of knowledge in a reader 
almost too crude to follow a great deal that is in the work. 
We would here call attention to the cuts and information 
on experiments, especially those conducted at GAvre, 
which we have not met with elsewhere. By the way, we 
notice a good many cuts—about forty, we think—copied 
from THE Eneineggr, to which Lieut. Very is welcome; 
but he would have been still more so had he acknowledged 
the source from which he obtained them. The ‘same 
remark applies to matter extracted verbatim from pacer 
Mackinlays excellent text-book for the Royal Military 
Academy. 

Passing on to the question of gun construction, Mr. 
Very remarks that the system of conversion had been 
pushed too far in America, so that, for the sake of utilisin 
the guns existing, the opportunity had been sacrificed 
making any really powerful weapons, Thus “no bad 
been broken, but, in consequence, no omelette had been 
obtained.” ‘The opinions expressed on the line taken 
different Powers as to guns are, we think, very 
According to Mr. Very, England made a mistake in taking 
to muzzle-loading, and France and America sacrificed too 
much to conversion. Germany seems to have a apecially 
good system of using up her guns, so that few 
obsolete before they are worn out. 

The American preference for cast iron meets with no 
more favour in this paper than that for smooth bores, 
General Roset’s attempt to make a 100-ton cast iron gun 
in Italy is instanced as a proof of the hopelessness of look- 
ing to cast iron as a fit material for powerful ordnance. 
Here we thoroughly with Mr. Very, though in 
justice to the General, we would observe that we believe that 
his gun fulfilled what he promised, though, of course, it is 
lamentably weak in comparison with the Elswick ordnance 
of the same weight. e may observe the curious fact 
quoted that experiments as to the ion afforded 1 
coal against artillery fire were made at Gavre in 1 
Space fails us to follow the remarks on construction of 
ships, but we may say briefly that as a hl the Monitor is 
d superb, though the individual ships made in 
America were not successful as permanent designs. The 
Inflexible and Duilio are looked upon as the development 
of this type, the steel plate of the latter being preferred 
to the wrought iron sandwich armour of the former. 
Altogether we commend this work as valuable and concise 
on a subject on which most often existing literature is 


on the front plates and pass through with-- 


facture of coal gas, are those which are devoted to the production 
of sulphate and chloride of ammonium. They are usually re- 
aval from the gasworks in flats or canal boats of known 
capacity, under contracts commonly taken out at so much per = 
The manufacture of chloride of ammonium 
acid, concentrating the liquor, crystallising and subsequently ‘A 
subliming the crystals. A far larger proportion, however, of 
the crude gas-liquid is consumed in the production of sulphate 
of ammonium, by processes which consist essentially of distilla- i. 
meant. The energy of the projectile has to be accounted : 
for. A soft iron plate absorbs a we of the energy of a J 
shot that outmatches it locally at the point of impact; but | 
the shot, having punched it, passes on with the vagreves | 3 
energy left in it. A corresponding steel plate, thoug } 
outmatched, absorbs the whole work stopping the shot. : 
The shape the work takes is that the plate is broken to k 
> 
oughasecond party, whogave 12s, 6d. a cwt. for it, the prisoner 
got for 14s. a cwt. the requisite iron, which it was at one time ' 
claimed had been rolled from Lowmoor tires, and he had a die 
made, with which the heads of the rivets were stamped “ Low ‘ 
Moor.” But before this stamp was ready, the rivet maker seems i +3 
to have had no difficulty in getting on with the order, for he 
torrowed a stamp with “Low Moor” upon it “from a friend.” 
The defence was that as the prisoner believed that he was using i 
Lowmoor iron, he considered himself justified in using the stam _— 
moor’ im one word, even 1t shou. e 
rosecutors had a right to use the name of a town as a trade ges 
| 


.. work than in the form Fig. 3. 
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A NEW FORM OF FLEXIBLE BAND DYNAMO- 
METER.* 


By Prorzsson W. ©, Unwin. 
Ix the ordinary strap dynamometer a flexible band, sometimes 
carrying segments of wood blocks, is hung over a rotated by 
the motor, the power of which is to be mea- 
sured. If the pulley turns with left-handed 
rotation, the friction would carry the strap 
towards the left, unless the weight Q were 
greater than P. If the belt does not slip in 
either direction when the pulley rotates under 
it, then Q-P exactly measures the friction on 
[| ‘| the surface of the pulley; and V being, the 
P |] surface velocity of the pulley (Q- P) V, is 
| exactly the work consumed by the mo- 
FIS.1g meter. But the work consumed in friction 
can be expressed in another way. Putti 
@ for the arc embraced by the belt, and yw for the coefficient o 


friction, 2 = «!® , or for a given are of contact Q =k P, where 


k depends only on the coefficient of friction, increasing as u in- 
creases, and vice versd. Hence, for the belt to remain at rest with 
two fixed weights, Q and P, it is necessary that the coefficient of 
friction should be exactly constant. But this constancy cannot be 
obtained. The coefficient of friction varies with the condition of 
lubrication of the surface of the pulley, which alters during the 
running and with every change in the velocity and temperature of 
the rubbing surfaces. Consequently, in a dynamometer in this 
simple form more or less violent oscillations of the weights are set 
up, which cannot be directly controlled without impairing the 
accuracy of the dy ter. Profi s Ayrton and Perry have 
recently used a modification of this dynamometer, in which the 
part of the cord nearest to P is larger and rougher than the part 
nearest to Q. The effect of this is that when the coefficients of 
friction increase, Q rises a little, and diminishes the amount of the 
rougher cord in contact, and vice versé. Thus reducing again the 
friction, notwithstanding the increase of the coefficient. This is 
very ingenious, and the only objection to it, if it is an objection, is 
that only a purely empirical adjustment of the friction can be 
obtained, wal that the range of the adjustment cannot be very 
great. If in place of one of the weights 


we use @ spring balance, as in Figs. 2 

and 3, we get a dynamometer which 

automatically adjusts itself to changes 

in the coefficient of friction. For any 

increase in the coefficient, the spring in 

Fig. 2 lengthens, Q increases, and the ° 
frictional resistance on the surface of ? 

the pulley increases, both in consequence 

of the increase of Q which increases the FIG2 3@ 4P Fic.3 


pressure on the pulley and of the in- 
crease of the coefficient of friction. Simi- 
larly for any increase of the coefficient of friction, the spring 
in . 3 shortens, P diminishes, and the friction on the sur- 
face of the pulley diminishes so far as the diminution of P 
diminishes the normal pressure, but on the whole increases in con- 
sequence of the increase of the coefficient of friction. The value 
of the friction on the surface of the pulley, however, is more con- 
stant for a given variation of the frictional] coefficient in Fig. 3 than 
in Fig. 2, and the variation of the diffrence of tensions to be 
measured is less. Fig. 3, therefore, is the better form. A 
numerical calculation here may be useful. Supposing the break 
set to a _ difference of tension, Q- P, and that in conse- 
quence of any cause the coefficient of friction increases per 
cent. the difference of tensions for an ordinary value of the co- 
efficient of friction would increase from 1°5 P to 2 P in Fig. 2, and 
from 1°5 P to 1°67 P in Fig. 3. That is the vibration of the spring, 
and the possible error of measurement of the difference of tensions 
would be much greater in Fig. 2 than in Fig. 3. It has recently 
occurred to the author that a further change in the 
dynamometer would make the friction on the pulley 
' B still more independent of changes in the coeffi- 
cient of friction, and consequently the measure- 
ment of the work absorbed still more accurate. 
Suppose the cord taken twice over a pulley fixed 
on the shaft driven by the motor and round a 
fixed pulley, C. For clearness, the pulleys A B 
are shown of different sizes, but they are more 
@ conveniently of the same size. Further, let the 
spring balance be at the free end of the cord 
towards which the pulley runs. Then it will 
be found that a variation of 20 per cent. in 
the friction produces a somewhat greater varia- 
tion of P than in Fig. 3. But P is now so much 
smaller than before that Q — P is much less 
affected by any error in the estimate of P. An 
alteration of 20 per cent. in the friction will 
only alter the quantity Q —- P from 5°25 P to 
TP 5°55 P, or an alteration of less than 6 per 
rice cent. To put it in another way, the errors in 
the use of the dynamometer are due to the vibration of the spring 
which measures P, and are caused by variations of the coefficient 
of friction of the dynamometer. By making P very much smaller 
than in the us form of the dynamometer, any errors in 
determining it have much less influence on 
the measurement of the work absorbed. We 
may gofurther. The cord may be taken over 
four pulleys; in that case a variation of 
20 per cent. in the frictional coefficient only 
alters the total friction on the pulleys 1} per 
cent. P is now so insignificant compared N 
with Q that an error in determining it is of 
comparatively little consequence. The dyna- 
mometer is now more powerful in absorbing 
As to the 
practical construction of the brake, the author 
thinks that simple wires for the flexible bands, eos 
lying in V grooves in the pulleys, of no great 
acuteness, would give the greatest resistance 
with the least variation of the coefficient of 
friction ; the heat developed being in that 
case neutralised by a jet of water on the N 
pulley. It would be quite possible with a 
pulley of say 3ft. diameter, and running 
at 50ft. of surface velocity per second, to have 
a sufficiently flexible wire, capable of i 
100 lb. as the greater load, Q. Now with these FIC.s. 
proportions a brake of the form in Fig. 3 would, with a le value 
of the coefficient of friction, absorb 6-horse power. ith a brake 
in the form Fig. 4, 8°2-horse power would be absorbed ; and with 
a brake in the form Fig. 5, 8°8-horse power would be absorbed. 
But since it would be easy to have two, three, or more wires side 
by side, each carrying its load of 1001b., large amounts of horse- 
power could be conveniently absorbed and measured. 


THE PREVENTION OF BLOWHOLES IN THE 
MANUFACTURE OF STEEL. 


THE winter session in connection with the Manchester Associa- 
tion of Employers, Foremen, and Draughtsmen, was med on 
Saturday, when a well-attended meeting was held in the Mechanics’ 
Institution, Mr. Thomas Ashbury, C.E., occupying the chair. 
An interesting on ‘The Manufacture of Steel” was read by 
Mr. W. Annable, of Govan, Glasgow. The paper was mainly 
devoted to a discussion of the best methods to be adopted in over- 


* Read before Section G of British Association. 


coming one of the serious difficulties—the existence of blowholes— 
in the manufacture of steel. Mr. Annable having quoted several 
authorities to prove that gases were occluded as well as mechani- 
cally mixed with the metal, said oa were told that the mechani- 
cally mixed gases tried to escape during the time the metal was 
passing from the fluid to the solid state, but as steel set so rapidly 
SF og portion of this gas was entrapped and formed blowholes, 
is theory appeared very feasible, as cavities were more numerous 
near the top end of ingots than at any other part, and this seemed 
to demonstrate that if the meta] had remained fluid a little longer 
these gases would have escaped. In practice, however, this was 
not the case, for metal that was not ‘‘dead melted” and contained 
these gases was always the longest in setting, and instead of going 
down in the mould as contraction took place, did the reverse, began 
to come up, and unless force were applied would come over the top 
of the mould. As it seemed to be the mechanically mixed gases 
that gave us the blowholes, these were the gases that makers and 
users of steel were interested in, and to overcome the effects of 
which many methods had been adopted. Having described several 
of the best known of these methods, Mr, Annable said his own experi- 
ence told him that if the steel were well saturated with any of the 
five following elements—carbon, manganese, silicon, phosphorus 
and sulphur—which were always associated with iron and stee 
more or less, the metal would sink down in the mould and would 
be found quite free from blowholes. He believed that ironfounders 
found the same thing ; that common iron was easier to deal with 
in casting than the better brands were. But this metal, although 
free from ‘‘ blows,” would not be suitable for our everyday re- 
quirements, as we must have a definite composition for each and 
every purpose. Consequently the important question arose as to 
bow they were to obtain these definite tempers without blowholes, 
What was needed was a simple practical method whereby they 
could produce all classes of steel free from blowholes or cavities. 
He had tried several methods with success. One was ‘dead 
melting,” but this did not always give the desired results when 
dealing with large masses of metal, as they could not get rid of 
the metal before the — became reduced, and this gave 
rise to some changes. ith small quantities, however, as pot 
metal, ‘‘dead melting” was all that was required; it answered 
admirably, and could be depended upon. One method he had tried, 
and which he would recommend, was to cast the ingots in closed top 
moulds. These were run from the bottom, and inside each mould a 
small quantity of combustible material — which was fired by 
the incoming metal. This at once expanded the air in the mould and 
created.a pressure, as it could not readily escape by the holes in the 
top of the mould, which were only two, each gin., whilst the head 
of metal they had in the runner counterbalanced the pressure, and 
the gases rushed out of the two small openings with a loud roar. 
It was not, however, pressure to which he wished to draw their 
attention, but to one fact, that the metal was being cast free from 
atmospheric air, to which Dr. Miiller and others assigned the cause 
of blowholes. The metal was being cast in an atmosphere of 
carboric acid, brought about by the combustion of the shavings 
which were po in the moulds before casting . Besides 
they had all the ingot cast at one temperature and one density, and it 
would be found perfectly homogeneous, which could not be said of 
those cast from the top, whilst it would be also free from blow- 
holes. In addition the “‘ pipe” in the top of the ingot would be 
found much reduced, according to the length of the runner, as the 
ingots received a supply of metal from it during the time they 
passed from the fluid to the solid state. Another method was to 
place the ladle on to the centre runner, and then they exclnded all 
air besides using the weight of metal in the ladle to force the metal 
home against the pressure of gas set up in the mould. The open- 
topped mould, so much used for Bessemer and Siemens’ ingots, was 
objectionable in more than one sense. When the metal fell from 
the ladle to the bottom of the mould, sometimes 8ft. or 
9ft., it not only took down with it a stream of air, but in 
falling on the bottom of the mould the first 20 1b. or 30 lb. of 
metal were splashed in all directions, and if they were 
to examine these splashes they would find them to be covered with 
a blue scale, which was oxide of iron. As they went on pouring the 
hot fluid metal it re-melted the splashes and quite a reaction took 
place in the steel at the lower end of the ingot ; the oxide of iron 
gave up its oxygen and attacked the carbon and manganese of the 
steel, just the same as when ore was thrown into the furnace, 
and they could at any time see the brownish red fumes leave an 
n-topped ingot mould when casting. These fumes which were 
the result of the chemical action below, became less and less as the 
metal got nearer the top. He had stated that open-topped ingots 
were not homogeneous. To prove that this theory was correct he 
had several ingots analysed, and the result showed that at any rate 
carbon was eliminated by the-reaction of which he had spoken 
caused by the interference of the atmospheric air. Some might 
think he had exaggerated the effects of oxygen on molten or heated 
metals, but what he had said would be confirmed by the practical 
experience of any smith, as a small bar of iron or steel at a red 
heat under the hammer would yield a thin film of scale at every 
blow. This seale was oxide of iron, and showed with what avidity 
oxygen attacked metals even at a red heat. They might, there- 
fore, assume that with fluid metal broken up or disintegrated as it 
was when falling some feet to the bottom of the mould, that oxida- 
tion would take place at a greater ratio than when metal was onl 
just red hot. He had seen ingots cast in the manner just y wae 
that when brought under the hammer the bottom end had drop, 
off at the first blow, after which the remainder of the ingot had 
hammered all right and given good blooms and billets. ‘This he 
attributed to the manner in which the ingot was cast. What they 
wanted was some simple method of treatment which would give 
them all tempers of steel free from cavities. Pot metal, which 
gave them all kinds of tools they could get free. Castings also 
might be made free by conforming to certain treatment and 
chemical mixture by skili and care in preparing the moulds, and by 
judgment in allowing for fluid contraction by giving the metal 
plenty of head a. enough in diameter. As the bulk contracted 
in cooling it would get its feed or supply from the centre of this 
head or column of metal put there for the purpose, and by 
making provision in cores for that large amount of contraction 
in steel this would take place without tearing the casting assunder. 
The ordinary Bessemer metal was very frothy and lively when cast 
below carbon ‘30, mild steel temper, and it was with difficulty that 
it was kept in the mould ; but even should it be prevented comi 
over the top, it was not free from blow-holes, which would be foun 
to penetrate to half the depth of the ingot. Solid castings were 
being produced in steel, but the great difficulty arose where they 
had to make ordinary soft steel free from blowholes, and this 
was a difficulty which led to enormous waste in manufac- 
turing operations. The subject was, however, receiving the 
fullest attention, and he had not the least doubt but that the 
difficulty would shortly be overcome, and that they would be 
enabled to produce ingots and castings that would be as sound and 
free from cavities as though they had been forged under the hammer. 
A discussion followed the reading of the paper, and Mr. Annable, 
replying toafew questions, saida good trustworthy cylinder could not 
be made without putting a e head upon it; if it were made in 
any other way it was sure to be a failure on account of the con- 
traction which took place all the way down. In his opinion the 
steel made by compression was really no stronger than steel made 
in the ordinary way, provided, of course, that it received proper 
treatment afterwards. He believed the report with 
the large output of steel in America was 
ing for hi » he would only say that he had never gone in for 
quantity, but for quality. He did not think they could get a 
reliable tool steel from the Bessemer process, because the propor- 
tion of ——— was too great, and they could not get the amount 
of carbon which was required. Tool steel must have its chemical 


ectly true; but speak- 


elements mixed to a nicety, because if this were not secured it 
would be unsuitable forthe purpose. The chairman, in closing the 
i i ed that the difficulties connected with the manu- 

ing grappled ‘with in a manner which gave 


discussion, 
facture of steel were being 
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them confidence in ultimate success. . Good sound ingots and sound 
castings were the great desideratum in the use of steel, and he had 
no doubt the time would soon come when solid steel would be relied 
upon quite as much as any other metal. The varieties of steel 
were so great that it was sometimes difficult to discover where steel 
began and where iron ended. One great mistake that was made 
was that the user of steel did not always specify the purpose for 
which the steel was required, and if engineers or other persons 
designing anything where steel was required would be frank and 
tell the maker what the steel was required to do when it was in 
position, they would frequently get more satisfactory results, 
With the tools of such immense power as were now being wi 
many of the difficulties which had hitherto stood in the way of the 
manipulation of steel would ee od The usual vote of thanks 
to the reader of the paper closed the proceedings. 


ON THE ADVANTAGES OF CONSTRUCTING, 
VENTILATING, AND WORKING LONG RAIL- 
WAY TUNNELS, WITH THREE SEPARATE 
OPENINGS.* 

By Mr. T. R. Crampron. 


My purpose is to endeavour to show that by the construction of 
three tunnels of equal size, say 17ft. diameter, with one set of 
rails laid in each, not only that they can be constructed chea; 

than one of 30ft. with two sets of rails, but at the same time will 
secure the maximum of advantages with a minimum of disadvan- 
tages. It is assumed that the well-known coal or coke-burning 
locomotives would be employed, involving-artificial ventilation, as, 
up to the present time, no other system has been worked out prac- 
tically for long tunnels, so as to justify the ordinary system being 
dispensed with. The tunnels should be so constructed that other 
motors than ordinary locomotives may be employed, and it is not 
too much to hope that such will be brought into practical opera- 
tion, evolving no deleterious gases, and requiring little artificial 
ventilation, in which event all the three tunnels could be used for 
traflic—in fact, give a third set of rails, without extra outlay. It 
may be remarked that double tunnels, of the length mentioned, 
where the men repairing have to be on the watch for passing trains 
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should be somewhat wider than usual. Mr. J. Clarke Hawkshaw, 
in his paper on a long tunnel, read at the meeting of the Associa- 
tion held at Southampton last year, proposed 30ft. tunnels, and so 
far as I am aware, is the only paper that deals with this question 
practically. I will endeavour to describe it. He proposes to con- 
struct between two vertical shafts twenty miles apart a 30ft. 
tunnel, having 470ft. of area for the trains. About half the air 
required for ventilation ses through a large chamber, of 106ft. 
area, constructed on the bottom of the tunnel. The air entering it 
at each end, on meeting at the centre, it passes into the worki 

tunnel at that point. The other half, entering the working prc 
at their ends, travelling to a point between the centre and the 
ends, where it and that coming from the centre meet half way, 
both passing into a separate ventilating tunnel, through which the 
air and gases are drawn toa convenient outlet. A similar venti- 
lating tunnel is employed for each half, thereby splitting up the 
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air, thus giving advantages as compared with end to end ventila- 
tion. The system I propose to adopt may be described as follows :— 
Side by side three separate tunnels A AA are formed, each of 
sufficient dimensions to allow of a train passing through, say, 17ft. 
in diameter, or 227ft. area, the area of two together in which 
trains run being about 454ft. About midway of their length they 
are connected together by = passages BB without valves, so 
that air may have free access from one to the other; and about 
midway between the centre of the tunnels and each of their ends is 
formed a branch CC at right angles, either above or below, 
and separate openings DDD from this branch, into each 
of the other tunnels are formed, these openings being pro- 
vided with doors or valves E EE, quite clear of the main 
tunnel, any two of which may be closed, and se ting at this 
point the corresponding tunnels from the third. The branch C C 
to be led to any convenient position at which an exhausting appa- 
ratus may be erected for withdrawing air and gases from the 
branch. If two of the tunnels are left mn to this branch, and 
the third one shut off from it by closing the doors or valves E E, 
the vitiated air will be drawn from the two working tunnels, 
through the connecting branch, while fresh air will be partly 
sucked down the vertical shaft through their open ends FF and 
partly at the centre B, which is supplied by forcing air down the 
vertical shaft G in communication with it, a stop or door H being 
] just outside of the bottom of the shaft so as to compel the 
air to flow to the centre of the tunnel. It will be observed that no 
trains are rues in this air tunnel so ge ey it is so used ; there 
are similar doors for the working tunnel, but they are kept 

unless either of them is required to be made into an air tannal, so 
that the ing trains run no risk of running into the doors. By 
means of the doors or valves EE E above mentioned, any one 
men doing the repairs e wo ear of the traffic, 
whilst the other two are used for the traffic, as well as outlets for 
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the mixed impure gas and air. If a breakdown of a train occurs 
in any one tunnel it can at once be converted into a fresh-air one, 
whilst its traffic is transferred to the one previously used for air, 
thereby avoiding delay. The system described for splitting the air 
and drawing off the noxious gases is, it will be seen, very similar 
to that described by Mr. Hawkshaw in his previously alluded to 
paper. The valves and other details being added, to make the 
system applicable to three tunnels, it will’ be obvious that other 
modes of ventilation may be adopted. In order to reduce the 
number of men working in the tunnel it is proposed, if found prac- 
ticable, not to adopt the ordinary ballast and cross sl » but to 
substitute the longitudinal timber system, the tim to 
secured to brickwork or concrete H, forming a part of the tunnel 
lining, placing efficient elastic material between the founda- 
tion and longitudinals for their whole also between the 
rails and sleepers, An open drain I is f between the rails ; 
this plan any water accumulating flows over smooth surfaces 
h small channels into the drain, the tunnel on each side 
being dry. The saving of labour in repairs, if this system can be 
employed, is so evident that a large amount of money might be 
cxpenied in endeavouring to discover a suitable elastic material 
for the purpose. There is data on many long viaducts sufficient to 
justify experiments being made on the subject, and it is not un- 
reasonable to expect that suitable material may be met with. In 
very long tunnels, nothing should be omitted tending to reduce the 
number of men working in them. My impression is that tunnels 
ing through solid materials, and proper foundations being made 
for the longitudinals to rest upon, with good elastic material 
placed between the rails and sleepers and foundations, one half 
of the men employed on the ordinary cross sleeper resting 
on ballast would be saved, more particularly where the repairs 
are effected in pure air free from the traffic as explained. 
In order to compare the system of constructing three tunnels 
with one, I have taken the dimensions given by Mr. Hawkshaw as 
a base for calculation, particularly as it is proposed to ventilate the 
three tunnels substantially on his plan. e qeaniy of excava- 
tion and brickwork or concrete in each case will be as follows :— 
Single tunnel: 30ft. dia. —. 8ft. thick, with the brickwork 
forming the air passage = ‘5 cube — per yard forward. 
Excavation to outside of brickwork 36ft. dia. = to 113 cube yards 
forward. tunnels 17ft. dia. and 18in. brickwork. 
rickwork lining for three tunnels = 245 cube yards per yard 
forward. Excavation to outside brickwork for the same 105 cube 
yards per yard forward. It is assumed that three 17ft. tunnels are 
stronger, more conveniently formed, and involve less risks in 
construction than one of 30ft. , at the same time there is 
no difficulty in making the latter. The above shows a saving 
in the three tunnels of 23 per cent. in brickwork, and about 
7 per cent. of earthwork, compared with one of 30ft. With 
to ventilation, it is well known that the power required 
to force air along is practically as the cube of the ae 3 
and as the area of the air passages in the single tunnel is 106{t. 
with speed ten miles per hour, and that of one of the 17ft. dia- 
meter is 227ft. or rather more than double, giving only five miles 
hour velocity, it follows that the power for this portion would 
eight times less. That for the wor tunnels would be practi- 
cally the same, the velocities being nearly alike in both cases, 
which would be about 24 miles per hour—the 30ft. having an area 
necessary here to enter into any great detail, suffice say, 
simply increasing the inlet for the air as described, using the ey. 
nary formule, the 480-horse power required for the one tunnel is 
reduced to 170 for the three tunnels, or a saving of nearly two- 
the length propos —_ e air through the whole le 
them for the purpose o' ventilation, doors being placed across the 
one end of each tunnel, which have to be removed for the petee 
of each train. Such a device I can hardly conceive would 
adopted, particularly if it could be avoided; besides which, the 
power required to force sufficient air for ventilation for, 07 forty- 
eight trains per twenty-four hours—as was assumed for the three 
tunnels—would be much larger, and the velocity of current more 
than ten miles per hour, or four times greater, than in the other 
cases, which is only two and a-half miles per hour. 
In concluding this paper, Mr. Crampton referred to the hydraulic 
— of cutting tunnels and carrying away the débris which he 
escribed last year at Southampton, as reported in our columns, 
The discussion on the above paper elicited — in favour of the 
three tunnel system, but Mr. John Clarke wkshaw pointed out 
that the brick lining would have to be thicker than Mr. Crampton 
assum: 


INFRINGEMENT OF THE LOWMOOR BRAND IN 
RIVET-MAKING. 


Ar the Staffordshire Quarter Sessions on Monday last, Thomas 
Williams, rivet and chain maker, of Hales Owen, was 
before Sir Rupert Kettle, assistant chairman, charged with 
“unlawfully causing to be applied to certain chattels, to wit, iron 
rivets, on the 11th May last, at Bower Regis, a counterfeit mark 
* Lowmoor,’ being the trade-mark of Hird, Dawson, and Hardy.” 


The prisoner been committed to the sessions by the Hales Owen 
pr ici but had been admitted to bail, upon which he now 
surrendered, 


Mr. Alfred Young, with whom was Mr. Neville, were the 
counsel for the prosecution, and Mr. Harris—of the Midland 
Circuit—with whom was Mr. R, C. E. Kettle, were for the defence. 

In opening the case for the prosecution Mr. Young said that the 
bs was & misdemeanour which came under the provision of the 

e Marks Act of 1862. The sum and substance of the charge 
was that the prisoner, with intent to defraud, had caused and pro- 
cured another person to apply the trade mark of the prosecutors to 
certain iron rivets. The facts were that on May 9th last the prisoner 
called upon Messrs. Mordy, Carney, and Co,., who carry on busi- 
ness at Newport, Mon., apparently for orders, and succeeded in 
obtaining an order for 26 cwt. of rivets, which were specified to be 
Lowmoor rivets for boilermaking. In order to carry out the work 
the prisoner, on May 11th, put himself into communication with a 
rivetmaker of Blackheath, Staffordshire, named Potter, whom he 
asked if he could make the rivets, and stamp them ‘‘ Lowmoor,” 
since the rivets were of no value for use in boilermaking unless 
they were made of the peculiar quality and calibre of Lowmoor 
iron. Potter said he could, and prisoner promised to supply him 
with the iron and with the stamp. ‘The prisoner, for the time 
being, had some difficulty in stamp with Lowmoor” 
upon it; but Potter appeared to have had no difficulty, for he 
borrowed one and went on making the rivets until the prisoner 
succeeded in having one designed. The order was completed, and 
the rivets were sent to Messrs. Mordy, Carney, and Co., and as 
they were stamped with the Lowmoor mark, would pass as genuine 
articles made by the prosecutors, whose trade-mark was well- 
known in the market. A very si r part of the transaction, 
however, was that after the prisoner been committed for trial 
at Hales Owen, he went to Newport with the original order in ns 
possession, and induced one of Messrs Mordy’s clerks to introduce 
the words ‘‘to be made from Lowmoor iron and stamped Lowmoor 
onthe crag secretary to M Mordy, Carney, and Co, 

omas Jones, essrs, y, ey, A 
deposed that the firm began to trade with the prisoner in January 
last. In reply to a letter, they gave prisoner’s son an order for 
30 cwt. of Lowmoor rivets at certain prices, which were mentioned 
in the written order—the document was put in and read. It 
showed that the goods were to be of 3in., Kin, and fin. counter- 
sunk, and to be made of Lowmoor iron, The order was duly carried 
out, rivets being received with the word ‘‘Lowmoor” stamped 
upon the head. Cross-examined by Mr. Harris, witness stated 

he was disti between Lowmioor iron and 
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be stam: “*Lowmoor” upon, the head, and he had no idea that 
he was ~ a age » | wrong since the firm did not care who made 
them. He knew that buyers had no guarantee that rivets were 
not spurious unless they had the Lowmoor mark upon them, and 
that merchants purchased the wares. 

Frederick John R. Sutcliffe, chief engineer to Messrs. Hird, 
Dawson, and Hardy, stated that bar iron, stamped with the Low- 
moor mark, of from jin. upwards, was utilised for rivet purposes. 
The firm supplied iron thus marked to merchants. The price of 
that — lar din. brand would be 19s. per cwt. at the works; 
manufactured rivets of gin., 25s, per cwt.; and }jin., fin., and 
h pared to say that vet hich h a 

e was not pre say that a imen rivet w! e was 
shown was made from Lowmoor 

Thomas Potter stated that the prisoner had engaged him to 
manufacture the rivets, and mark them ‘‘Lowmuvor.” He had 
borrowed a stamp from ‘‘a friend” to mark the rivets, until the 
prisoner supplied him with one; but the friend’s name he would 
not divulge. When the prosecutors re him with making 
rivets with their stamp he had replied that the order protected him. 

r. Harris denied that the trade-mark had been infringed or 
imitated by the prisoner. The stamped rivets bore, he pointed 
out, the im of the two words “* Low Moor” instead of Low- 
moor ; and it was not possible for any one manufacturer to patent 
the name of a place and have the exclusive right of using it 
because if it could be done every town in England would be utili 
as an exclusive trade-mark by 8 tors. The prisoner had not 
made the rivets with the intention of defrauding the company. 
since to his knowledge he did not know of a registered mark called 
“Low Moor.” e learned counsel now the prisoner’s 
witnesses, 

Mr. Geo. Stones, of Stones Bros., of Smethwick, stated that he 
had ordered 35 cwt. 2 qr. 221b. of Lowmoor iron for the prisoner at 
14s. per cwt.; and Mr. Jabez Lones, of Lones, Vernon, and Lones, 
of Smethwick, stated that Mr. Stones had bought the iron from 
him. The weights and invoices of this iron corresponded with 
those of the iron from which the rivets were made. Naboth 
Priest, clerk to Mr. Williams, said he ordered the stamp from a 


button maker and die sinker, of Smethwick, named Groves. That | first 


tradesman now said that the stamp supplied to Mr. Williams had 
been made by one of his operatives, from, he jbelieved, a printed 
sketch that was found about. Other witnesses were called, who 
deposed that the prisoner had borne a good for many 
years past, 
Mr. Harris, in addressing the jury for the defence, said that it 
was very dangerous in any way to use any mark, since it might be 
construed into a fraudulent act; and that the only inference was 
that the prisoner knew nothing of the trade-mark. 

Mr. Young, replying for the prosecution, remarked that no 


wonder the prisoner occupied good positions when he sold rivets | ad 


as Lowmoor rivets made from iron for which he only paid 14s, per 
ewt., whereas Lowmoor iron was 19s. per cwt, 

His Honour, in summing up, said that the jury must divest their 
minds of sympathy for the prisoner because of his local position. 
If it were to become a general thing to have rivets of inferior iron 
put into boilers the results would be extremely disastrous; and 
again, if trade-marks were to be dealt with loosely, no man’s pro- 
perty would be safe. The trade-mark had been in the possession 
of Messrs. Hird’s firm for ninety-four years. It was for the jury 
to decide whether the name being spelt in two words instead of 


one only was intended to convey that bs were made at Lowmoor | Th 
Hird. 


and manufactured by Messrs, e defence was that the 
rivets had been made out of bar iron rolled from Lowmoor tires. 
But even if the rivets were made from Lowmoor iron, the jury had 
to decide whether it was lawful for the prisoner to put ‘* Low- 
moor” upon them. He was of the opinion that the prisoner was 
not aware of the magnitude of the offence. 

The jury, after a short deliberation, returned a verdict of 
‘* Guilty,” with a strong recommendation to mercy, on account of 
prisoner’s good character. 

Mr. Neville, on behalf of Messrs. Hird, said that they were not 
actuated by any vindictive motives. They merely sought to make 
an example of any offender who infringed their mark. 

His Honour, in addressing the prisoner, said he believed that he 
would regret as much as any one that he had been led into the 
commission of this misdemeanour, and that what had happened 
would prevent him from again pirating the Lowmoor trade-mark. 
By virtue of a recent Act of Parliament he had power to order 
the payment of the cost of the prosecution, and he Nid not propose 
to inflict any further ishment; but at the same time, it was 
necessary that it should be known in the district, where small 
industries were carried on so extensively that they must not tamper 
with trade-marks. The sentence would be that the prisoner pay 
the costs of the prosecution, and enter into recognisances to 
come up for judgment when called upon, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

FINISHED iron consumers mostly continue satisfied with individual 
transactions of no a extent; but the total is very considerable, 
as is evidenced by the activity at the works. The majority of the 
mills are running actively, and some sheet makers are booked fully 
forward up to Christmas. These people are looking for better 
peices before very long. At present, however, they still quote 

5s. to £8 10s, for galvanising doubles, and £9 5s. to £9 10s. for 
lattens. Makers do not care to contract beyond the end of the 
year, since they believe that the tendency of the market at date is 
Ape weeny bearing in mind the possibilities of an early 

in coal. 


Best—thin—sheet makers this week again of business as 


speak 
very good alike on home and export account. Jobn Knight and | ; 


Co. quote as follows :—No. 1 working-up sheets, singles, £11 10s.; 
stamping sheets, £14 10s.; and charcoal sheets, £19 10s. In tin- 
too, they are and in this department quote :— 

kley K charcoals, 25s. 1.0., with 6s. additional for each X ; 
and cokes, 21s. per box, with 5s. additional for each X. 

Bar makers have booked some good orders as the result of the 
quarterly meetings, and they do not express surprise that at the 
gathering on ’Change this—-Thursday—afternoon in Birmingham 
there should be a quietude in new business, This is not at all 
unusual at the gatherings immediately succeeding quarter-day. 
Marked bars remain at £7 10s. to £8 2s, 6d., and common bars are 
£6 10s. to £6 2s, 6d. 

Instances were mentioned to-day in which foreign enquiries that 
are reaching the ironworks are for such small lots of bars, h 
&c., of assorted sizes, that a year or two ago similar orders would 
have been at once placed with a merchant to satisfy out of his 
warehouse stock. But such is the rage for low prices that even 
small foreign buyers are bent upon taking every possible advantage 
of the present state of things. © 

The galvanised iron roofing makers are doing a large colonial and 
South American trade, and other branches of the galvanised trade 
are also fairly brisk. For corrugated sheets of 22 to 24 gau 
makers are in their quotation of £13 5s, delivered Liverpool, 
and £13 10s, delivered London; and they are helped to get the 
figure by the rising tendency of the spelter market, The represen- 
tatives here of the Birkenhead Galvanising Company state that 
that firm have this week secured orders at £13 10s. per ton. 

A meeting of the makers of sheets of all descriptions and of 
hoops was held to-day in Birmingham to consider the Government 
standard wire gauge. Mr. B. gley presided. It was explained 
that the proposed gauge would be in the sheet 

trades, it ve, resolved a deputation wait 
he Board of Trade to ‘secure, ‘if separate gauge, 


# 


‘co for a good order. 
' The number of furnaces now blowing is estimated at forty-two, 
but not all the output is going into current consumption. 

largest outturn at any one individual 
1200 tons weekly at the Spring Vale 


orks. The rietary— 
Mesers, A. Hickman and 


Son—are pressing forward with the erec- 


tion of their two new large furnaces for the smelting of native ores | 


out of which to manufacture steel by the Thomas-Gilchrist process ; 
and they state that they hope to have the finished steel plant ready 
for commencing operations by February or March next. The 
Lilleshall Iron Company, Shropshire, are producing at the present 
time 1100 tons of pigs weekly, of which 800 tons are hot-blast and 
300 tons cold-blast. To do this they are running, in all, five 


Consequent upon the recent ironstone miners’ strike in Nozth 
Staffordshire, pottery mine from that district is very scarce, and 


and for fet 
in the puddling furnaces are this week wi to give big prices 
only they can secure supplies. 

The colliers’ wages question is every day assuming a graver 
aspect. The South Staffordshire masters are anticipating with 
some pardonable anxiety the meeting of the Coal Trade Wages’ 
Board, which is summoned for Monday in Wolverhampton to 
consider, under the presidency of the umpire, the men’s claim for 
an advance of 10 per cent. That the masters will have no alterna- 
tive but to stoutly resist the claim is universally admitted, and it 
cannot be seen what good arguments the men have to support their 
application in the face of the present over-abundant supply of 
manufacturing coal and the low which are resul 

The mineowners in certain of the districts in North Stafford- 
shire, where ironstone is chiefly raised, have for the moment 
satisfied their men by promising to give them the old rate of wages 
for which they struck five months =< they will for a fortnight 
work at the 10 per cent. drop. me 2000 men are affected 
by this arrangement, and they have consented to it. The main 
reason which has at last induced the masters to concede these 
terms is that in consequence of the strike stone has become very 
scarce and valuable. But it would not seem that all the masters 
are willing to allow the men to resume. Yet at pits where, 
tather than play for five months, the men accepted the 10 ood 
cent, drop some time ago, notices are now to be handed in by the 
men for a return to the old rate. And more than this, the opera- 
tive leaders are this week trying to incite the men to take part in 
the general agitation throughout the country for a 15 per cent. 

vance. 


| A new ro steam which is comprised in the space of 
about 2ft. by 3ft., and will develope 25-horse power, is this week on 
view at the iron planing works, at Bridge-street, Broad-street, 
Birmingham, of Mr. W. H. Westwood. The inventors—who are also 
the patentees—are Messrs, Gore and Pearson, practical working 
engineers. They state that it was their intention to introduce this 
engine as a exhauster and blowing engine, but that as it was 
not convenient to try it in that form, they started it as 
a steam engine. The pistons expose a surface of 50in. to 
the action of the steam, and this surface never varies, 


ironmasters who use it for blast furnace 


e arrangements are such, that before one piston leaves the 
working part the other piston has entered. They therefore 
compare it to an engine with an endless stroke. It would be im- 
possible to place it in any — in which it will not begin to 
work directly steam is admitted, for it will start at any point. By 
reversing steam and exhaust, a back as well as a for action is 
obtained. Used as a gas exhauster, it will deliver, the paten- 
tees explain, the gas or air in one uniform stream without any 
variation or pulsation. The imen now on view at Birmingham 
is not a perfect one, since itis very loud in working. I under- 
stand, however, that it was constructed before the patent was taken 
out, and that its various parts were made at four different engi- 
neering shops. Messrs. Gore and Pearson state that under proper 
construction this defect will no longer appear, but that there will 
be a smooth gliding motion throughout. 

Merchants in the hardware es report a lull in the Australian 
trade at the moment, with a disinclination by dealers to increase 
their stocks. The Mediterranean trade is gradually righting itself 
after the panic caused by the cholera in Earp, snd an improved 
demand may be anticipated before very long. Indiais buying better 
in several lines, and the fag end of the Canadian season shows up 
well. The European countries indicate clearly that more might be 
done if the tariffs were less hostile. ‘ 

In consequence of the horse-nail manufacturers having refused to 
concede an advance of 3d. per 1000, the operatives at many of the 
factories are this week out on strike. e men state that th 
cannot get a living at present prices, and the ere on th 
part, that they cannot give an advance through machine-made 
nails having been imported into the markets. 

Tho series of lectures upon coal mining in all its which 
has been arranged for at the Mason’s Science College, Birming- 
ham, was inaugurated on Monday with a lecture by Mr. W. ¥. 
‘Craig, M.P., who remarked that he had spent the greater part of 
his working life in the management of collieries, the course of 
his address Mr. Craig sketched the training which, in his opinion, 
should be given to make the pupil an efficient colliery manager, 
and advocated a system of opprsnnalng managers and engineers 
from the age of seventeen or eighteen to hag, ra or twenty-two, 
Passing on to speak of colliers’ wages, Mr. ig said that what 
required to be considered at once was whether some substitute 
could not be found to do much of that work which was now done 
by the pick in the hand of the collicr. Would science and 
practical training lead to the discovery of some force and machinery 
that could get coal at the face? ey had had machines, but 
bre, Pir never come into general use. It was not the machine 
itself that was at fault, but they required some force which did 


not need to be conducted from the surface, but which was self- 


contained in the machine, and could be safely employed at the 
working face. They had arrived at considerable perfection as 
regarded machinery for haulage, but there was much yet to be 
done in this direction also, 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—Occasional orders come forward which prevent the 
iron trade of this district relapsing into an actual condition of 
depression, but the market continues devoid of all buoyancy, with 
an indifference on the part of buyers about giving out any orders 
except such as are n to cover hand-to-mouth requirements. 
It is not that there is a high level of prices standing in the way of 
business, the present basis of value being really so low that there 
is cally little or no margin to work w for any further 
uction. Itis the geevedling want of confidence in the future 
that is keeping back buyers. e recent activity in the shipbuilding 
trade is rapidly sl § away, and this, it is held, must materially 
affect the demand for iron. The shipping season is also drawing 
to a close, and with an evident tapering down in nearly all the 
iron-using branches of industry, consumers naturally come to the 
conclusion that if makers, in the midst of a fairly active trade, 
have not been able Setar shaper, Ad a higher level than their 


present basis, it will le for them to be maintained 
when trade has off. uently, where buyers can wait 
they are holding 

ig the week or so there has been a moderate amount of 


buying in pi Fron to renew expiring coutracts wish the the 
uarter, in s0me cases this has filled up makers’ order books 
the present, Rellers consequently are'in rather better poel- 


The. 
t is between 1000 and 


AN 


309. 
| Pig-iron ruled quiet to-day, but the vendors of outside brand d 
were nevertheless — strong in their prices, Danae sorts 
were 47s, 6d., and Northamptons 46s. 3d. Ulverstone forge hema- 
tites were 60s. delivered, and Barrow ditto 61s. Native all-mine : 
| were 62s. | and here and there 60s. would have been 
furnaces. 
iron 


£2 


i 


Ese 


i 


amount of work, and locomotive builders are 
contracts, but these are not being replaced by any 
work. Small stationary engine builders are very 
same remark applies pretty generally to the machine trade. 
Unemployed iabour is getting thicker on the ground, but 


Fe 


tenour of the reports being di 
as to any improvement in trade. The branch reports sent in to the 
Amalgamated Society of Engi are much on the same lines as 
those of last month. With the exception of those districts 
affected by dispute, employment generally is reported to be fairly 
good, and the returns as to the number of men in receipt of out- 
of-work support are practically the same as last month. What 
little variation they do show is in the direction of a slight 
in the numbers on i The secretary of the 
Steam Engine Makers’ Society reports that no improvement has 
taken place during the past month, but that in some cases the 
returns sent in were of a more despondent nature. ‘he number 
of unemployed had not increased to any great extent, but the list 
was far heavier than they cared to see. It was, however, 
work had been extensively carried out 

it > be i 


to hoped it 
need. 
putes at Bol 


The 

wages di ton, 

that although the straggle in 

tinued more than three months, 

more remote than at the outset. Up to the present time no men 

had broken away from the general body. Such conduct as this 
would like to see exemplified at Leeds, where the men had 
a claim fora minimum rate of wages of 28s. per week, and 

as an illustration of the different position of the two towns, the 

report points out that at Sunder the present rate of wages 

averages 36s. to 386. per week. 

The members of the Manchester Association of Employers, 
Foremen, and Draughtsmen on Saturday evening made an inspec- 
tion of the various departments in the new technical school, which 

been established on a very complete basis in the premises of 
the old Manchester Mechanics’ Institute, which is now practically 
merged into the new school. A course of instruction has been 
arranged, which includes most of the subjects in the Science and 
Art Department's syllabus, as well as the theory and practice of 
mechanical engineering, builders’ work, weaving and igni 
bleaching, dyeing, and printing, art and design, the 
school is equipped with machine and other tools, i and 
laboratories for the effective illustration of the various subjects of 
art and technology. The whole of the departments are now practi- 
cally fitted up with the necessary appliances, with the exception of 
the section for spinning and weaving, for which the machinery is 


of any settlement were 


at nt being made. The mechanical apeening section in- 
cludes, on the ground floor, a thoroughly fitted-up mechanics’ shop, 
an‘ amongst the tools put down are a planing machine to take in 


laning 
work 3ft. long by 2ft. wide and 2ft. high, a siotting machine, with 
a 6in. stroke; a drilling machine, a screw-cutting lathe, sets of 
templets, and other requisite a the whole of the mack we 
tools being driven by a 3-horse Otto gas engine. In the basement 
are a complete moulders’ shop, a smiths’ forge, and an excellently 
fitted-up metallurgical laboratory, with nine wind furnaces, two 
muffle furnaces, and all the requisite apparatus for making assays 
and testing ores. There are also excellent mechanical drawing and 
lecture rooms. Other departments are also fitted upin a similarly 
efficient manner, and already upwards of 900 students for the day 
and evening classes have been entered on the books. The members 
of the association ex their gratification at the completeness 
with which the school had been arranged; and there is no doubt it 
will form an important centre for thorough practical training in the 
various industries connected with the district. 

In the coal trade, business has been quieting down considerably 
since the commencement of the month, and generally there is only 
&@ very moderate demand for any description of fuel. A few 
collieries are still filling up out of stock, but supplies in the mar- 
ket are plentiful, and there is an easier tendency in prices. Special 
sales are made at low figures, and to secure orders sellers, in a 
large number of cases, are willing to give way a little on their list 
rates, The average prices at the pit mouth are about 9s. up to 
10s. for best coals, 7s. 6d. to 8s. for seconds, 5s. 6d. to 6s. for com- 
mon, 4s, 6d. to 5s. for burgy, 3s. 6d. to 4s. for good slack, and about 
3s. ton for inferior sorts. 

e miners have this week commenced their agitation for an 
advance of wages, but from what I hear the more sensible of the 
leaders are not disposed to push matters to extremes. In the 
present state of the market it can scarcely be expected that the 
will in any of an movement in 
wages, and it is, cy, more with a view ing u - 
ances after the recent Manchester conference ag of couiale 
pressing the application for an advance of 15 per cent. that the 
present action is being taken. 

Barrow.—I notice that the demand for hematite pig iron still 


tion, which has been well maintained up to the present, so that the 
stocks have been increasing and in most cases are now of great weight. 
The prices at present ruling are far below the actual cost of uc- 
tion, leaving no margin for the 
offered at lower quotations than are now ruling, but they have been 
refused, makers preferring to stock metal in the hopes of a sudden 
change in the state of the market. Prices remain at No. 1 
Bessemer, 49s. per ton net prompt delivery; No. 2, 48s.; and No. 3, 
47s.; while No. 3 forge has been in limited request, at 47s. per 
ton at works. The steel trade is not very busy, but there is a little 

iceabl 


activity in the rai] and bant departments ; but it is 


at from 9. to lls, per ton at mines, 


in 
while stocks all round remain very large. 


THE ENGINEER 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
SHEFFIELD is at present placarded with announcements 
ing engineers and similar workmen to keep away from Sunderland 


The colliery owners of South and West Yorkshire met the 
owners of the Midland Counties at Derby on Tuesday, 

when it was unanimously resolved by the latter, ‘‘ That this meet- 
the coal trade warrants any advance in , and that 

of the workmen be strenuously resisted.” 

, ® further gathering took place at Sheffield 


emphatically confirmed. The meeting further resolved that as the 
colliers coalo’ an interview to certain 
request should be complied 


orkshire, 


oreign markets show a very serious falling off in hard- 
During September last the only markets which 
Brazil, and Spain and 


£4000. hand, Russia fell from £5526 to £3968 ; 
Germany from £16,033 to £15,295; France from £19,500 to 
£15,631; the United States from £50,109 to £30,479; Foreign 
West Indies from £9018 to £8009; tine Republic from 
£19,287 to £9717 ; British North America from £23,429 to £17,360; 
British Possessions in South Africa from £14,569 to £6570; Bri 
East Indies from £29,804 to £23,334 ; Australasia from £65,091 to 
£60,308, The total decline during September, 1883, as com 

with September, 1882, is a little over £60,000, the relative 

being 509 and £365,600. 

Steel rails, on the other hand, show an increase Sasinn: Rape: 
ber, 1883, as compared with September, 1882, of nearly £50,000 ; 
the benefit, however, has not been felt by Sheffield firms, as here 
the trade in rails is almost at a stand. Sweden and Norway show 
a vast increase—from £3038 to £21,087; British North America 
has advanced from £47,512 to £64,654; and Australasia, from 
£17,887 to £79,646. The decreasing markets are Spain, from 
£6363 to £5438 ; Italy, from £41,168 to £9155 ; United States, from 
£46,244 to £34,565; Brazil, from £23,338 to £13,147 ; Chili, from 
£5937 to £2939 ; British East Indies, from £20,076 to £22,362. 

At the Manvers’ Main Colliery the operation of the sliding scale 
for the regulation of wages can scarcely have been satisfactory, for 
@ joint meeting bas been held representing both the employers and 
the employed, at which the following resolution been : 
—“* On behalf of the underground workmen employed at the Man- 
vers Main Collieries, we, the undersigned, hereby give six months’ 
notice to terminate the existing sliding scale agreement; but at 
the expiration of such notice there be a meeting between the 
owners and the workmen, with a view, if possible, of re-arranging 
the scale for the future regulation of the wages to be paid to the 
underground workmen.” 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Contrary to expectation, the condition of the Cleveland pig iron 
trade has not improved during the last few days. Prices were, in 
fact, slightly weaker at the market held at Middlesbrough on 
Tuesday last. Some merchants accepted 38s. 104d. per ton for 
prompt delivery of No. 3 g.m.b., and a majority of the makers 
were willing to take 39s. for that grade, only a few holding out for 
3d. to 6d. per ton more. Not much business was done, however, as 
consumers believe they will be able to do better ee 
season is ended. For forward delivery No. 3 is quo at 
38s. 6d. per ton. There is an abundant supply of forge 
jenn cand enpe-quentiiies have been sold at 37s. per ton for for- 
ward delivery. 


Holders of warrants are more anxious to sell. In some cases 
they have accepted 38s. 6d. per ton, but 38s. 9d. is the more general 


The stock of Cleveland pig iron in Messrs. Connal’s Middles- 
brough store on Monday last was 67,937 tons, being a reduction of 
1273 tons during the week. 

With the improved weather of the last few days the exports 
from the Tees have greatly increased. e quantity of pig iron 
shipped up to Monday night was 46,459 tons, against 49,808 tons in 
— corresponding period of September, and 46,932 tons in October 


+ per 

offer 2s. 6d. to 5s. per ton less for forward delivery, but makers as 
a rule do not entertain such offers. Steel rails are still to 

at £4 7s, 6d. to £4 12s. 6d. per ton, but few sales are made. 

A satisfactory ement was come to last week with the men 
recently employed at the Darlington Steel and Ironworks, and who 
had been dismissed. On Monday morning the whole of the works 
were again in operation. The reductions in wages agreed to vary 
from 74 to 15 per cent. The men employed in the steel depart- 
ment are said to have decided to join the Board of Arbitration. 

The workmen employed at Messrs. Bolckow, Vaugban, and Co.’s 
Eston Steel Works have decided to become members of the Board 
of Arbitration. A deputation will wait upon the manager to try 
and induce the firm aiso to me members. 

It is rumoured that active preparations are being made for 
restarting No, 1 plate mill and No. 1 forge at Messrs. Bolckow, 
Vi , and Co.’s Witton Park Ironworks. They have been idle 
for a considerable time. 

The Sunderland engineers have been on strike since June 21st, 
and still show no signs of giving in. A good many apprentices are 
now on the side of the men, and the majority of those employed 
by Messrs. Dickenson and Messrs. Carr and Co. came out on strike 
af the plant bel: the North of England W: 

ew belonging to the agon 
Company, Limited, West Hartlepool, was sold by auction on 
Thursday last. The machinery, which has been idle for some 


years, was valued at £9000. The sale attracted a latge number of small 


buyers, and good prices were realised. 
The accountants appointed by the Cumberland Coalowners’ 
Association and the Miners’ Association have issued their certificate 


for the quarter ending September 30th, which shows the net | this 


average selling price of coal to have been 5s. 3°57d. ton. 
The financial result of the recent visit of the mem! of the Iron 
and Steel Institute to Middlesbrough has been submitted to the 


honorary secretary. It a 
scribed and between £1700 and £1600 was 
balance on the right side of something like ’ t of thi 
residue a certain sum has been voted asa nt to the Middles- 
brough Volunteers for the use of their as a luncheon-room, 
and another sum to defray the cost of a piece of plate to be pre- 
sented to Mr. Johnson, in recognition of his great services. A 
suitable contribution will also be made to Mrs. Kawdon, widow of 
the workman who unfortunately died of injuries received at the 
North-Eastern Steel Works during the visit. The balance will be 
returned pro rata to the subscribers. 

first council meeting of the Cleveland tution of En- 
= 


Insti 
held in the on Tuesda and was 
The officers were also all re-elected. 
The result of the ballot for members of eouneil showed no change, 


lowing day, when the resolutions to give no advance were | ; 


tah | 


had | by one scale. The steam coal men are working tranquilly at ~~, 


Oor. 19, 1883. . 
— 


except the election of Mr, Edward Williams in place of Mr. J. W. 

Willams, who has left the district, The programme for the 

page jon seems likely to prove a very attractive one, inelud- 
as 


session 
it does, some good names and papers on important subjects, 


199 in the corresponding week of 1882. 

done in the warrant market on Friday forenoon at 
i cash, the afternoon’s quota- 

46s, 94d. 


the values of makers’ 
are as follows: f.o.b, at Glasgow, 
55s.; No. 3, 52s.; Coltness, 58s. and 52s.; ber ay gps 6d. 

52s.; Summerlee, 56s. 6d. and 50s.; Chapelhall, apd 52s.; 


er, Carn 
49s. 6d. and 47s. 6d.; Monkland, 48, and 46s.; 
and 45s.; Go at Broomielaw, 48s. and 46s.; 


founding and ey one trades are likewise active at present, but 


keeps fairly active, but 
it lacks the pressing demand that was experienced lately. The 
inquiry for shipment is not quite so 3 and but for the three 
days’ stoppage of work in the ilton district last week, some 
difficulty might possibly have been experienced in Segonng of the 
current uction. Among the principal shipments from @ Ww 
were tons to Odessa, 1385 tons to Martinique, 850 tons to 
Bordeaux, 700 tons to Barcelona, and 600 tons to Gothenburg. At 
Ayr 9059 tons of coal were dispatched in the course of the week, 
and 7322 tons at Troon. In the West prices are not materially 
altered, and it is regarded as quite uncertain whether the coal- 
masters will be able to secure an increase of prices on the Ist 
November, when they have promised to advance the miners’ wages 
by 6d. a day. Business has scarcely been so brisk in Fife and the 
Lothians. The export of coal at Grangemouth during the week 
was 9212 tons. over the country the i consumption is 
good, and will doubtless improve as colder weather increases the 
household demand. 

The agitation for increased wages so long carried on in Fifeshire 
appears as far as ever from being successful. A conference was 
lately asked for by the secretary of the men; but Mr. Connel, the 


mine-owners’ , has written that they cannot see their way 
to confer with Songer of the men. They find that the 
current prices of 


do not warrant an advance of wages; but 
they suggest the adoption of a sliding scale for the regulation of 
wages. 


WALES AND ADJOINING COUNTIES. 


(From our own ) 

Ir is premature, perhaps, to state what the action of the asso- 
ciated coalowners will be in respect of wages for the next period ; 
but it is expected that a small advance will be recorded. ‘Lhis 
certainly was the belief a short time agu. There are three sliding 
scales now in operation in the district—that of the associated 
owners, the Ocean, and the Ferndale. It has happened once or 
twice that the two last have declared advances when the sale prices 
of the associated owners did not justify one. Now the Ocean has 
signified that wages must remain unaltered, and Ferndale has 
declared a 24 per cent. advance. It is most unfortunate in the 
interests of peaceful trade that the colliers cannot all be governed 


sent, and the tide of prosperity is still flowing in with te 
vigour. There is the fullest activity at all the ports, and a marked 
stiffness in price. Owners too are chary in accepting business, 
especially for future deliveries at distant dates. ‘his condition 
does not extend to the sister trade. 

The stagnation of the iron trade continues, and winter 
are not encouraging. The only hopeful branch is that of tin-plate, 
which is moving up, and during last week has advanced 1s, per box 
and more for best samples. A large trade has been done in wasters, 
but this is declining, and the chief inquiry is for A1 brands, 


The country is sparsely peopled ; 


batchways, and drop the cargo in a heap in the sea, and at low tide 
should like to see a railway 


Pitwood is in 
the coal fields there is no growth. Last week prices advanced 1s, 

The leading price at Welsh ports of best steam coal is 11s. per ton. 

The strike of the ironworkers at Tondu is ending as strikes 
generally do. The joiners have resumed work at 5 per cent. reduc- 
tion; the forgemen have had a slight concession, and will resume 
work forthwith, and the artisans are ex) to follow. 

Mr. Walker, the able contractor of the Severn Tunnel, has had 
another mishap in the form of an irruption of water in a prodi- 
gious volume, but at my last advices the pumps were getting the 

An inquest on the sufferers of the Gelli, Rhondda, was held last 
week, and a verdict returned in accordance with the evidence, 
which showed a very bad condition in ventilating arrangements. 

The North Wales colliers are agitating for an advance, but it is 


i 
Some degree of sympathy is in Wales by the 
colliers for the colliers of Si . I 
‘or do not 
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; ; tion than they were a week or two back to the extent that as; 
lessened disposition to entertain low offers. If, however, the 
market were really tested by oe ee 
there is little doubt buyers would still be 
points. 
At Manchester on Tuesda e to Inducemen 
Makers of pig iron, however, in the North. NOTES FROM SCOTLAND. 
were not pressing sales, and q (From our own Correspondent.) 
45s. 3d. less 24 for forge and THE omg 8 pig iron market has been comparatively without 
44s. 10d. for forge and 45s. 6d. to 45s. 10d. less animation during the past week. As the promised advance of 
~ the miners’ wages did not permanently affect the value of warrants, 
deli ; the damping-out of a considerable number of blast furnaces for 
eported, and transactions at the above figures a short time has failed to impart that strength to the market that 
limited. n Scotch iron some very low sales were might have been expected. The holders of warrants in some 
J there is evidently a disposition to “‘bear” the mari on the foll] nstances have been anxious to dispose of them, and as the inquiry 
direction. .__ : < J - has not been very pressing, prices naturally declined. In Messrs. 
The condition of the finished iron trade remains practically Connal and Co.’s Glasgow warrant stores the increase in stocks has 
unchanged. Makers are still kept going with present business, and ; been arrested, there having, indeed, been a falling off in the 
for prompt specifications buyers have to pay full rates, which | with, and fixed Tuesday next for the —— he coalowners | course of the past week. The week’s shipments of pig iron were 
average 26 2s. 6d. to £6 5s. for bars, £6 12s, 6d. to £6 15s. for mt on the 17th inst. represented the ing collieries in South 11,787 tons, as com with 12,023 in the ing week, and 
hoops, and £8 to £8 5s. for sheets, delivered equal to Manchester. West Yorkshire, Derbyshire, Leicestershire, and | 14 
There is, however, no pressure on the part of buyers, and for for- hire. i 
ward delivery very little is “es done. Seventeen Sheffield firms have now forwarded examples of their 
The —— branches of trade are unques goods to the Calcutta Exhibition. tio! 
uieter. Heavy tool-makers in this district are sti Several month. On Monday the quotations were 46s. 54d. to 46s, 34d. 
ware and cash, and on Tuesday the price fell to 46s. 24d. cash. Business was 
showed an ; done on Wednesday down to 46s. 104d. cash, while to-day-— 
Canaries. and the whole amount of that improvement was not | Thursday—a 4d. leas was quoted, and the tone of the market was 
the men generally are not as yet at y off for wor: 
reports for the past month from the various districts of the 
Union Societies connected with the engineering 
industry show comparatively little change in the industrial 48s. 6d.; Clyde, 
dition of the country, but from the point of view indicating any Quarter, 47s. 3d. 
recovery from the decreasing activity which has recently been Shotts, at Leith, 
recorded, they can scarcely be regarded as satisfactory, the general 8. 6d. aNd DS. ; ron, at Grangemouth, 4¥s, (specially selected, 
56s. 6d.) and 47s. 6d.; Kinneil, at Bo’ness, 48s. 6d. and 47s. 6d.; 
Glengarnock, at Ardrossan, 54s. and 47s.; Eglinton, 48s. 6d. and 
45s. fa; Dalmellington, 48s. 6d. and 47s, 3d. 

Last week’s imports of minerals to the Clyde were smaller than 

usual, consisting of 2202 tons of ore from Bilbao, and 718 tons of 
‘ copper pyrites from Huelva. 

In the malleable iron department there is in most industries 
where the industry is prosecuted abundance of work, but at the 
same time, it is useless to disguise the fact that, owing to the 

3 paucity of fresh orders in the shipbuilding trade, the prospects are 
not | with satisfaction. The different branches of the iron- 
‘ 
Finished iron makers are still booking orders for prompt delivery 
: at the old rates, which are as follows :—Ship-plates, £6 2s. 6d. to 
, £6 5s.; angles, £5 12s. 6d.; and common bars, £5 17s. 6d. per ton, 
I hear rumours of a steel works to be started in Carmarthenshire, 
but have not much faith in anything far inland and out of the way 
é of exports. A good venture, too, in the crucible steel line is pro- 
‘ jected for Glamorganshire by a capitalist, who has further the 
; advantages of good technical knowledge and great energy of cha- 
: racter. Names and places will be forthcoming in duetime. In 
the present flourishing condition, capital is finding out various new 
channels of enterprise. I hear that an effort is making to convert 
the Glamorganshire Canal intoa railway. This would run into the 
very heart of Cyfarthfa works, and command a series of collieries 
4 in Aberdare and Merthyr valleys. 
. ‘ A new line is projected too from Haverfordwest to St. David’s, 
agriculture not forward, but a 
percentage might be realised on modern pilgrims, black 
; cattle, lime phosphates, and farm produce. The trade done now 
‘ is primitive. Sloops run into the little bays at high tide, open the 
4 continues very quiet, and the orders coming to hands of makers 
both on home and foreign account are inextensive. Indeed, I may 
' safely say that no change has taken place which leads one to hope et the light of civilisation into the country. 
yon that an early departure from the present quiet will be the result. 
ei% The deliveries have not for some time been anything like the produc- 
subscribers 
ers are not near so plen as they have been. Kails are 
Shipbuilders are not well off for an business latel, 
; come to their hands has been inconsiderable, 4 
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9th October, 1888, 
4777. Comprso Macuines, C. Hoyle, and I. and J. 
K 


4 Transmission of Loaps, C. 
4783, Cieanine Coat, &., A. Sottiaux, Belgium. 
4784. Coatine Iron or other Metat with 


Glas; 
4786. Pap for C. C. Baird, Edin’ 
4787. ELectricaL SyNcHRONOUS TELEGRAPHIC and 
Sysrems, 8, Pitt.—(P. B. Delany, New York, U.8.) 
4788, TeLEGRAPAY, 8. Pitt.—(P. B. Delan; 0.8.) 
4789. Work-BoxeEs, &c., W. Tween and E. Renaudin, 


ndon, 
4790. Tickets or Lasets, E. K. Dutton.—(Z. 7. Hall, 
Philadelphia, U.8.) 
4791. Permanent Way, J. Kenyon, Blackburn. 
4792. Bueacuina, &c., Hanks of Yarn, P. Thomas and 


Catala, Belgium.) 
4794. RoTary Sranps, A. Clark.—(C. 4. Schmidt, 
New York, U.S.) 
4795. Fing-escapes, A. M. Clark.—(J. U.8) 
4796. BorrLe-wasHinc Macuines, A, M. Clark.—(W. 
Cowles, New York, U.S.) 
4797. ATR-COMPRESSORS, &e., W. Potter, London. 
4798. Swine Macuings, L. A. Groth. Fraenkel, 
799. HaRvesTINa Macuines, B. Samuelson. —(The 
Marsh Harvester Company, Sycamore, U.8.) 
. J. H, Johnson.—(Z. F. Re- 


cordon, Geneva. 
4801. Formine Pcares, &c., for SeconpaRy Ba’ 
. J. Haddan.—(C. U.8. 
4802. VeLocipepss, H. J. Haddan.—(A. H. Overmann, 
Massachusetts, U.8.) 
. ScHoot Siares, H. J. Haddan.—(@. Gray, R. 
Gray. G. W. Berrey, and G. 0. Clarke, New York, U.8.) 
4804, Nairs, H. J. Haddan.—_(A. B. Tenney, U.8.) 
4805. Bearinos for Journats, &c., W. R. Lake.—(2R. 
W. Traylor, Richmond, U.8) 
4806. PuLverisine Macuines, W. R. Lake D. 
Gates, Chicago, U.8.) 
4807. PERMANENT ate G. J. Harcourt, Clifton. 
4808. Buinps, A. J. Boult.—(J. B. Querre, 


France. 
Hypravtiic Strerina Apparatus, D. P. Dey and 
G. M. Hathaway, New York, U.S. 
4810. &., APPARATUS, W. P. Thompson. 
—(J. C. Shoup, St. Louis, U.S. 
4811. Rartway Covptines, F. Hamilton, Liverpool. 
4812. Catcu for Umpretyas, W. P. Thompson.—(V. D. 


Stockbridge, Wash 
organ.—(F, Lienau, Ger- 


4318. Sizina Paper, 
10th October, 1883, 


many.) 

4814, Proxrno Motion for Looms, J. Richardson and J. 
Robinson, worth. 

4815.. Buecrric Arc Lamps, H. W. Pendred, Crohill. 

4816. Gas Motor Enarngs, T. M. Williamson, J. Malam, 
and W. A. Ireland, Southport. 

4817. PROPELLING VELOCIPEDES, &c., J. T. Sibree and 
T. F. Stenson, Handsworth. 

4818. Treatine Copper Matrrs, F. Claudet, London. 

4819. Sewine J. M‘Hardy, Dollar. 

4820, Stzam Boiiers, H. Turner, Oakfield. 

4821. Rartway Brakes, F. C. Glaser.—(A. Bolzano, 
Germany.) 

4822. Puiates, G. Tidcombe, jun., Watford. 

4823, Snap-Hooxs, B. Wesselmann, Hamburg. 

4824. Sager Detivery Apparatus for Printing 
Macutngs, W. Conquest.—(R. Hoe and Co., U.8) 

4825. Door Knoss, G. W. Birmin, 

4826. Grinpino Toots, A. F. G. Brown, 

4827. RarLway Brakes, R. Ellis, Liverpool. 

4828, Cieanina Corton, d&c., J. Elee, Manchester. 

4829, SerPaRaTING Meraza, J. J. Shedlock, Barnet. 

4880. &c., A Birmingham. 

4831. PRESERVING Wise, unlop, 

4832. StzamM HEATING Morgan.—(H. 
Martini, Germany.) 

11th October, 1888. 

4833. Hammock Cuatrs, C. Pieper.—(B. Meyer, Prussia.) 

4884, Packina for Steam Enoines, E. Turner, Bristol. 

4834. Maoneto GenERAToRS of Exectriciry, M. Ben- 
son.—(J. P. Stabler, Maryland, U.8.) 

4836. Formine the Points of Avorrs, J. W. Simpson 
and J. M‘Fie, aa 

4837. Spectaces, &c , W. Vale, Birmingham. 

4838. Piston Rinos, J. Kerfoot, London. 

4830. PROPELLING Tricyc.xs, &c., E. Sturge, London, 

4840. Brivte Brrs and Reins, J. C. Mewburn.—(A. 
Haury, H. Rouvreau, and P. Guérinean, Pi 

4841. Sorew Press, H. J. Haddan.—(D. Lille, France.) 

4842. Mowry Tivxs, H. A. Brighton. 

4843. Gas Apparatos, E. Brook, W 

4844, Poriryinc LicntTinG Gas, W. E. Gedge.—(J. B. 
A, 

4845. for Inp1a-RuBBER, R. L. Kirlew, 
Manchester. 

4846, OrpNANCE Fittings, R. Morris, Blackheath. 

4847, InprcaTine the Heatina of Bearinas of Excines, 
&c., H, P. Sherlock, Upton. 

4848, COLOURED GRAINED F. Wirth.—(Haus- 
mann Brothers, German; ny.) 

4849. ConTROLLING the Suppiy of Gas, W. RB. Lake.— 
(M. L. Gaillard, Paris. 

4850. TorPrpogs, C. A. McEvoy, London. 

4851, Exrractine Ores, A. P. Price, 

4852. CoMPRESSING, &c., PowpERED 
Davis, West Bromwich. 

12th October, 1888, 
Soripiryive Liquip Acips, ©. Pieper.—(Vorster 


4854. GrinpiNa, &c., H. Sackur, Berlin. 
4855, PENHOLDERS, London. 
4856. PRopUcING Gas, Redfern.—(8. 4. Giroudon, 


BSTANCES, T. 


Belgium.) 
4861. Wires, L. A, Groth.—(B. Deutgen, 
Macuing, L. A. Groth.—(@. Fraen- 
Berl in. 
4863, BropreRs for Borrixs, L. Vallet, Liverpool. 
4864, Vices and Cuvcks, J. Heap, Ashton- 
Courtine Suartine, A. Muir, 
4866. Pencit, &c., Houpers, 8. Moore, 
4867. Firs-axms, D. Bentley, A: 
4868, Water-waste W. W. ‘Smeaton, London. 


THE ENGINEER 


4869. Porous Vessers, A. G. Biffo and G: Dionisio, 


London. 
18th October, 1888. 
4870. Locker and H. Hoheisen, 


4871, Propyoxa Ammomia, &c., H. Simon and W. 
Smith, Manchester. 


4872, 0. D. Abel —( Lorenz. Germany.) 
4873, Pumpsor Longshaw, Salford. 
Macurngs, J. Woodward, 


Ancoats, and W. Foul 
H. Akester and R. 


4876. Kins, J. Buxton. 

4877. Cooxine Apparatus, J. C. Baxter, Reigate. 

4878. Steam Enecines, C. Jacobsen, 

4879. Treating Orgs, d&c., H.R. London. 

4880. TeLepHonic Arparatos, G, L. Anders, London. 
4881, Exxcrricat C. B. Harness, London. 

4882. Tires, L. J. Meaxin, Burton-on-Trent. 

4888. TRANSCRIBING Marks, M. T. Neale, London. 

4884. TickeTina Bossins, Weild ild, Manchester. 

4885, DyNAMO-ELECTRIC MACHINES, C. ton, London. 

Furnaces, W. R. Lake.—(P. Manhes, 
rance, 

4887, Torpzposs, T. Nordenfelt, London, 

4888, Srazer MacHINEs, A. Greig, Leeds. 

4889, Pomps, W. Cowley, Liverpool 

4890. Boitine Pans, &., W. Briggs and R. Taylor, 


Darwen. 
&c., Macninery, W. J. Kinder, Man- 
ester. 
4893, FasTENINGS, 
4894.. Kris, 8. de la G. Birr 
15th October, 1888. 
4895. TorPgposs, R. H. Brandon.—( W. E. Winsor, U.8.) 
4896. TorPEDogs, é&c., J. Mathieson, Stratford. 
4897. Packine Cases, D. Rylands.—(J. B. Groot, U.8.) 
4898. CoupLine ELecrric Accumuators, A. C. Hender- 
son.—(G. per’ Paris.) 
4899, FasTsninG of Macutnz Banps, J. 
R. Gould, Birmin; ngh am. 
4900. Looms, A. G. Bateman, Manchester. 
4901. CoTToN P. M. Justice. —(J. 


e.—(J. M.. Paris. 

4904. Hzatina and Coo.ine . and G. Law- 
rence, London. 

4905. TREATING Paper for Cuxquzs, &c., to PREVENT 
Fravp, W. J. Clapp, Nan’ 

4906. CENTRIFUGAL Fiechter. —(L. B. 
Fiechter, Minneapolis.) 

4907. Treatina the Lunes and Respiratory 
W. P. Thompson.—(J. Ketchum, jun., Brooklyn, U. 


Inventions Protected for Six Months on 
Deposit of Complete. 
4776. Heatina, &c., Gases, W. A. Bartlett, Washin 

ton, U.8.—Com. from. G. E. Haight, W. H. W 
and W. £. Winsor, New York, U.8.—8th October, 1883. 
4808, ScHOOL SLATES, H. J. Haadan, London.—A com- 
munication from G. Gray, R. Gray, G. Berrey, 
and G. O Clarke, New York, U.8.—9th October, 1883. 


a communication from R. D. Gates, Chicago, U.8.— 
9th October, 1883. 
4835. Macnero Generators of Exxcrricity, M. Ben. 
son, London.—A communicationfrom J. B. Stabler, 
Sandy Spring, U.S.—11th October, 1883. 


Patents on Duty of £50 


4094, Conran, from their Orgs, W. 
Elmore, London.— 
4098. Furnaces, G. Dick,’ London.—9th October, 


1880. 

4100, Vatves for Gas, &c., J. Woodward, Ancoats,— 

Currents, W. R, 

NSMITTING ELECTRICAL 

Lake, London.—9th October, 1880. 

4175. Bour-makine Macuings, 8. Gallie, Birkenhead. 
—14th October, 1880. 

4974, Raisina and THROWING Water, &c., C. Kesseler, 
Berlin. —20th Octoder, 1880. 

4104. Lapses, &c., W. R. and J. G. Cooper, 
Manchester.—9th October, 1880. 

4143. Puriryine Gas, H. and F. C. Cockey, Frome Sel- 
wood.—12th October, 1880. 

4176. Tones for Ratcway Brakes, C. Moseley, Man- 
chester.—14th October, 1880, 

bors and Bessemer Conver 

G. Thomas, — and P. 0. Gilchrist, 

ad —2lst October, 188: 

4300. Mowina, &c., E, Smith, Pittsburgh, 
U.S.—21st October, 1 880. 

4834, Propucine Susstances, 8. H. John- 

son, Stratford.—23rd October, 1880. 

4125. ‘Covers for CELLAR Opentnas, J. Mathewson and 
G. Tidey, October, 1880. 

r, 

4185. VALVE on F. C. Marshall, emouth,— 
14th October, 1880. 

4188. Locks, H. K. Bromhead, Glasgow.—15th October, 


1880. 
Hyprant, J. H. Greathead, London.— 


4847, TUNNELLING Macaineny, T. English, Hawley.— 
25th October, 
4180. BRACE-ENDS, 8. Taylor, Manchester.—l4ti 
er, 1880. 
4241, Sticks for UmpBre &c., C. D. Abel, London. 
—18th October, 1880. 


4291. BREECH-LOADING J. F. Swinburn, 
October, 4 W. Gossage, Dopt- 
ADJUSTABLE 
ford.—18th October, 1880. 
on. LIGHTERS, J. Wiles, London.—13th Qcto- 
er, 1 
4202. and other Srurr Goons, J., 
J. W., and J. Reffitt, Leeds.—15th October, 1880. 
4216, Savery Fastener for the Srrixers, &., of Guss, 
B. A. Silver and W. Fletcher, London. 15th October, 


1880. 
4269. EB. B. Ch 


4280. Castes, T, Archer, jun., Dun- 
ston.—20th October, 1880. 


Patents on whioh the Stamp Duty of #100 


Lace Macuiwes, E. Simon, Paris.—28rd October, 

8009. Wing or Merau and E. Ash- 
worth, Manchester. 

8921. Texture Fansrics, T. 
reter, —10th 

4011. CincLe &e., T. W. Harding, Leeds.—17th 

and Roo: 


an 
G 


Ice Supnraces, J. 
28th October, 1876. 


Notices of Intention to Proceed wi 
Applica tions. 
(Last day for fling opp » Ind Ne ber, 1888.) 
2826, Fixine Stereo Piates in Position, T. T. Hodg- 
son, London.—7th June, 1888. 
2832. ConnrcTinG and Disconngctine Crr- 
curts, &c., H. H, Cunynghame, 0. E. Woodhouse, 
and F. L. Rawson, 7th June, 


Gatward, 


—Tth June, 


2943, Manuracture of Co &e., H. Hutchinson, 
London.—7th June, 1888. 

2844. Rotnc Tunes, &c., C. Kellogg, Buffalo, N.Y.— 
2800, Ww W. Irving and F. Howarth, 
ms for WEAVING, , 

June, 1885. 
2890. Hor-warer Boiters, &c., J. Collier and M. H. 
Smith, Halifax.—9th June, 1883. 

2895. PRODUCING. by Execrricity, W. P. Thomp- 
ott a A communication from R. J. Sheeby. 
— ‘une, 1 

hae Mer J. E. H. Gordon, London.— 
2987, Stream Trioyeiz, J. Imray, London.—A commu- 
nication La Société Hemart et Compagnie.— 
une, 

2970. Rags, &e., C. Berlin.—A 
ger from H. Fri Friederichs and 'C . Philippi. 

Enps of Braces, G. Walker, Birmingham,—15th 


1888, 
R. Mindt, Berlin.—20th June, 


ATTACHING Rais to METALLIC Suenrers, R. H. 
on, Paris.—A from E, Télcke 


1883, 
8358. Pistons, J. J. 8. and T. Kerman, 
Cardiff,—6th July, 
and L Drakeford, Northampton.— 
y, 1 
2896. Door Sprinas,.D. and 8. Tim Birmingham. 
—9th July, 1888. 


8410. InpIA-RUBBER Sprinos, G. Spencer, London.— 


10th July, 1883, 
. Box or for Parcets Post, R. B. Jackson, 
London. —2lst July, 1883. 

8751. &., Hickisson and W. Lee, London. 
—S8ist July, 1888. 

CounTeRactinG the Tarust of Suarts, G. A. 
Teulon, London.—7th August, 

4216.°"Merat Heets for Boots, J. 
K. Bridger, London.—1st 

be Cc. H. Andrew, 

moer, 

4832, ‘Suors, A. Hanniball, London.—10th 
September, 1883. 

4872. Errectine Contixvous Freep of GRANULAR 
or PULVEROLENT MATERIAL, C. G ill, London.— 
12th September, 1883. 

4391. Prepare Raw Hing, A. G. Brookes, London.— 


from O. E. September, 1888. 
Boult, Lon- 
B. Yeagley.—5th 


and E. 


4746. Rarstno Water from WELLs, A. J. Boul 
don.—A communication from J 


(Last day for fling opposition, 6th November, 1888.) 
&c., Fett Hat Bones, J. Southworth 
d W. Hamnett, June, 1883, 

2913. Burnino Pyritss, &c., Finch, Silver- 
town, and W., J., and 8. Willoghty, Plymouth.— 

12th June. 1883, 


2927. Gas Motor Enarne, F. H. W. Livesey, London. 
—12th June, 1888. 
2929. Warer-oLosets, F, Piercy, London.—12th June, 


1883. 
Cow1s, &c., J. W. Holland, London.—12th June, 


2935. Looms for Weavina, R.8. and R. Collinge, Old- 
ham.—18th June, 1883. 
Macuinery, F. Heslop, Leeds.—13th 


883. 
2955." "REGENERATIVE Lamps and Gas-BURNERS, C. 
lin.—A communication from H. Studer. 


2956. Borers, BE. G. Rock, London.—A communica- 
tion from J. Lees and J. W. Rock.—14th June, 1883. 
2957. Tricyoies, &c., R. C. Jay, London.—1l4th June, 


2960. Looms for Weavine. W. H. Kenyon, Denby D: 
near Eluddersfield.—14th June, 1883. — 
. ENAMELLING Moutpep ArticiEes, C. D. Abel, 
London.—A communication from A. Schierholz.— 
14th June, 1883. 

Sronine and Rerarine Everoy, F. J. 
Cheesbrough, Liv 1.—A communication from C. 
T. Tomkins.—14th June, 1883. 

2974. Pexcits, J. F. Williams, Liverpool.—15th June, 


1883. 

2981. Macuine for ExGravine 
Types, L. A. don.—A communication 
from D. F. Berdugo y Ortiz.—15th June, 18%8. 

2983. WasHina poe Scovrine Woot, H. J. Haddan, 
London.—Com. from E. Tremsal. 15th Jwne, 1883. 
2981, Evectric Wire &c., J. Greenwood, 

Beoup. June, 1 
AFHING, &e., Faneics, J. and P. Hawthorn and 
and J. P, Liddell, "Newtown. —16th June, 18*3, 

Boiuers, T. Carter, Sunderland.—16th 

208. Borties, &c., J. Phillips, London.— 

8042. BREECH-LOADING Cannoy, &c., S. Pitt, Sutton.— 
sean from R. 8. Ripley. —19th June, 1 

Larnes for Watcnmakers, &c., A. M. Clark, 
—Com. from M. Potter.--19th June, , 1883. 

3060. Macuines, R. R. Hol 
and 8. Wilkersen, Cambridge.— 20th June, 1883 

8074. Dywamo-ELECTRIC Macuines, M. Deprez, Paris. 
—2lst June, 1888. 

8179. &e., C. jun., and 
W. Paddock, Birm ingham.—26 th June, 1883. 

8471. Fastentxos for the Hames of Horses, F. B. 
man, Birmingham.—A communication from F, 
O. Minor.— 13th July, 1883. 

8531, Manuracrurine W. Naylor, Penistone.— 
18th July, 1883. 

8791. Dirgct-actinc Pumpine W. Clark, 
don.—A communication from E. G. Shortt. 


ugust, 1888, 
8817. and Grinpine Tupes, &c. 
. Harvey, jun., Yardley, and W. Paddock, Birming- 
ham.—4th August, 1883. 
4054. Jone, W. G. Edmonds, Devonport. 
—Com. from R. Edmonds.—2lst August, 1888. 

4152. Propucina Prints, &c., of PHotooraPuic Pic- 
urEs, E. de Zuccato, London.—28th August, 1883. 
4158. Prints, &c., of Pic- 
tuREs, E. de Zuccato, Londun.—28th August, 1888. 
4154. Propuctna Prints, &c., of PHotoorapnic Pro- 

Hig E. de Zuccato, London —28th August, 1888. 
4159. Szewine Macuines, H. Grellier, London.—28th 
August, 1883. 
4190. ATTACHMENT to E, and 
M. Mitchell, London.—30th August, 1883. 
4421. No, A. London.—15th Septem- 
an tracuina Buttons to Fasrics, J. F. Atwood, 
2nd October, 1888. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
12th October, 1883.) 


1516, Corrse Roasters, G. H. Pfeifer, Germany.— 


1895. GENERATING, &c., Exvxcraiciry for ICINAL 
and other Purposes, R. V. Ash, .— 14th 


1808. for Rats, &c., E. Edwards, London.—14th 

pril, 18 

1904. Looms for Weavina, T. Singleton, Over Darwen. 
—l4th A 1883, 

1905. Wuxpinc Yarn and Tureap, J. Liddell, J. 8. 
and 8. H. Brierley, F. W. Hirst, and D. Hamer, 
Huddersfield.—i4 April, 1883 

1914. Forwace Bars and Fire Grates, G. L. Scott, 


chester.—16th fart, 
. Pring, Sandbach,—17th 


Srrinas, J, 
pr 
1939. Borg, &e., A. G. Speight, London.—17th 


Sil 
1948, R. Mosar, 1883, 
1947. Hanp-weavine Devicns, B. Berlin. — 


1988. and 0: App. C, A. Paterson, 

ADDING ILING § 
Lennoxtown.—18¢% April, 1883. 

1971. Expostne to the Action of the Sun's 
Rays, W. Cooke, London.—18th April, 1888. 

1975. Vatve for Manure 
Enornes, A. Paul, Dumbarton.—19th 4pril. 1883. 

1991. Macuines, W. P. 
London.—19th April, 1888. 

2001. Boiter Fives, &c., 8. Borland, Man- 
chester.—20th April, 1883 

2019. Locxine the Nots th the 
Piates are Securep to Grover, London.— 
20th April, 1883. 

&c., O. Pihifeldt, Redcar. —26th 


883. 
2126. Water, &c., F. H. Atkins, Londcn.— 
April, 1883. 
2135. Corrine, Parrerns on TextTitE H. 


taky, Berlin.— 27th April, 1883. 
Enornzs, M. Justice, London.—lst May, 


2218. Stexm Roap Exome Traction Wuests, A. J. 
Boult, Loadon.—Ist May, 1888. 

2216. Manuracrurine Horn and Bons Srnirs, H. A. 

2088. Spm and W. H. Singleton, 

PINNING, 

Bolton.—2nd May, 1888. 

2296, Dyess, G. A. Bang, Leeds.—5th May, 1883. 

2320. SusMARINE TorPEDO Boat, J. Da’ near Farn- 
borough.— 8th May, 1888. 

2334, VecETaBLe O11s, C, Stollmeyer, London.— 
8th May, 1883. 

2585. ArtirictaL Stone, F. H. F. Engel, Germany.— 
2ist May, 1888. 

3086. Rat.way Cxarrs, J. Hopkinson, Rowsley.—2lst 


June, 1883. 
8125. Spaprs and Suovets, J. Sidaway, Halesowen,— 
1883. 
49. Lupricatine Compo Colgan, Brooklyn. — 
26th June, 1883. 
$255. Exuavatine, and Pumpina Gas, 
W. B. Wright, Bromley-by-Bow.—30th June, 1888, 
82 and othe, H. A. Lyman, Lon- 
z W. ‘Clark, London.—1%ih Jily, 


$558. ELecrric and’. H. 
19th July, 


$822, Treatment of DRawines or on 
Parse, G. Rydill, London.—4th August, 1883. 


List of Letters Patent which passed the Great Seal on the 
16th October, 1888.) 


1401. Tor Notcues for Umsreiias, W. Milner, Car- 
brook.—1l6th March, 1883, 

1935. Vessers for G. A. J. Schott, 
Bradford.—17th April, 1888. 

1988, Lirz Boats, . Hamblin, jun., London.—17th 


April, 1888. 
1946. Corrine A. J. Boult, London.—l7th 


4 1883, 
1908 the of Harts, F. L, Marsh, Bristol, 
and J. Cree, Denton, near Manchester.—18th April, 


1883, 
1965. Om Lamps, H. E. Phillipson, Dublin.—ist 
Harts, J. Eaton, Stockport.—19¢h April, 


80. the of &e., W. 
and G. Moss, London.—19th April, 1! 
1981. Times, W. O. Aves and G. Moss, London.—19th 


1987, BURNER for Or Lamps, A. Rettich, London.— 
1080, Macuunts, J. Fox, London.—19th April, 


1997. Doors, &c., for Furwaces, J. Shepherd, Man- 
chester.—19th ‘Aprit, 1883, 
1998. Exrcrric Batrerizs, B. W. Webb and H. P. F. 
and J. Jensen, London.—19th April, 1883. 
2002. Apparatve, W. Miller, Glas- 
gow.—20th April, 1 
RING, &c., Woven Fasrics, J. Smith, 
Renfrew.—20th April, 1888. 
2008. Recister1nc the Gamers of Lawn- 
‘ Baird, Ripple House, near Deal — 
20th April, 1883. 


Marat, &., Rotts, A. B. Wilson, 
‘00d.—20th April, 1883. 

ISPLAYING Goops, W. P. Thompson, London.— 
21st April, 1888, 

2085. ConcentratiInG SuLpHuRic Acip, 8. B. Bowen, 
Llanelly.—2lst April, 1888. 

2041. the of AR Currents, J. 
Thompson, Bolton le-Moors.—2lst April, 1883, 

2057. Exvgcrric Lamps, &c, W. Hochhausen, New 
York.—23rd April, 1883. 

2058. Maaneto, &., Macuunrs, W. Hochhausen, New 
York.—23rd A 

Asm  Booken, R. D. Jones, Liverpool.—24th 


pril 
2099, Fivsuixo Ware: J. and I. Haigh, West 
Bromwich.—-25th April, 
2106. FLuips, W. Smediey, Liver- 
pool.—2 
2163. Tackie for Haviinc, H. Johnson, jun., West 
rom wich.—28th , 1888. 
2169. Jet Nozztes of GARDEN Enoines, EB. Hainer, 


Horsmonden.—28th 1 

2178. Macuines, P. Legrand, Paris.—30th 

2214. Apparatus to be Usxp in Comwecrioy with 
Evectricat Acoumucators, C. A. A. Capito, Black- 
heath.—1st May, 1883. 


2268. Measurine the Srrexctu of Cur- 
RENTS, F, V, Andersen, London. 


2277. FaciuiraTing MeasUR@MENT, , Lon- 
don.—4th May, 1883. 
2372. F. 8. Manton, 


U. 
hausen, New York.— ih 
2445. Controtiine the 
YNAMO-ELECTRIC 
New York.—20th May, 
3050. Rotary Bowne and Exmavst Fans, H. Aland, 
‘London.—20th June, 1883. 
$128. Exxorrican Apparatur, &c., W. Huchhausen, 
New York.—28rd Jund; 1888. 
‘on. — 8rd July, 
. "Hows in Coar, &c., G. E. Vaughan, 


for 


. H. J. Allison, London.—2igt 
Packine, 8. Pitt, Sutton.—2lst duguet, 


4051. Srorrgrs for Borris, H. Lake, London.— 
2lst August, 1883. 


have caused much unnecessary trouble annoyance, : ‘ 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tas EGivemre at 
which the piionten they require is referred to, instead “A 
of giving proper number the The | 48 
mistake been made by ing at Tue Mitchell, Glasgow. 
refer to the pages, in place o) it those pages ; 
finding the numbers of the Specification. 
Applications for Letters. Patent. 
Execrric TELEGRAPH WIRES, J. Fletcher, ‘po a 
4779. Furnaces, J. T. King.—(8. Bissell, U.S) 
4780. E.ecrric Generators, H. B. Ford, London. 
4781. Exectrric Conpvorors, J. G. Parker, London. 1, 
Copper, é&c., A. Gutensohn, London, 
4785. Catico Printing Macuines, J. Millar and T. 
| 
. Aweitel, Manchester. 
4793. Raitway Sarety and Sicnau Systems, P. M. 
8577. PRODUCING Empromwery, C. F. Bally, Switzer- 
| an 
| | rom A. | 
E. Tenney, Rhode Island, U.8.—9th October, 1883. 
1883. 
| 
4 
| 
| 
is 
8565. PLATES 
4857, Exemas, O. H. Butlin, Camborne. 
4858. VaLvrs, M. Williams and A. Schottler, Cardiff. and 
4859. Boor Urrers, E. Kent, London. don. PS 
2840. SEPARATING and Sorting GRAIN, J. H. 
Hitchin, 1853. | 


$12 THE ENGINEER. 

2d. ; 909, 24.; 912, 2d.; 918, 2d.; 916, 1s. 4d.; 919, 2d.; | 868. Paps, Spowoxs, anp Mops ror Barus, WasHine plates are employed in place of the various 
996, O50, 990, 992, 64.; 984. CLEANING Carniaces, Horsns, &c. 
985, 6d ; 936, 2d.; 989, 2d.; 941, 6d.; 946, 2d.; 947, 6d.; , London.—{ Not proceeded with.) 936. Macunves, &., P. Alexander, 
951, 2d.; 952, 6d.; 953, 6d.; 954,44.; 955, 6d ; 956, 4d; pad, sponge, dr mop is provided with a reser- —20th February, 1888.—(4 from C: H. 
957, 4d.; 958, 2d.; 962, 6d.; 964, 10d.; 965, 8d ; 966, 2d.; | voir for containing fluid or Crawford, New York.}—(Not proceeded with.) 2d. 
969, 2d.; 970, 971, 6d; 972, 6d.; 978, 6d.; 974, 24.; | AppaRatus TO BE ATTACHED TO CANDLES This relates to class of machines used 
9°5, 24.; 976, 2d.; 977, 6d.; 978, 6d.; 979, 6d.; 981, 6d; THE PREVENTION OF GOTTERING AND FoR Ensvunine | for over-seaming , and consists of 
98”, 2d.; ORB, Ad ; 985, 6d.; 986. 6d.; 983, 2d.; 990, 2d.; a Sreapy Liou, J. B. Goodwin, Londee.—I7th machine and certain details pe one 
9 1 44.: 992. 6d; 993, 2d.; 994, 6d ; 995, 4d; 997, 2d; February, 188%.—(Not ed with.) 2d. which are adapted also for use other 
1000, 64.; 1001, 24.; 1003, 2d.; 1004. 6d; 1005, 24.5) This relates to the em ¢ of acap and shade. | w to form the stitches rapidly without noise 
100%, 6d ; 1007, 64.; 1009, 6d.; 1010, 6d; 1011, 24.; 878. Arr pon Vaureasmes Sauve. b and abrupt jarring movements to secure a ready 
1012, 94.; 1013, 6d.; 1014, Is, 24.; 1015, 24.; 10°6, 2d; | wom Kilmarnock, 17 adjustment of the parts, an auto- 
1617, 24; 1018, 64.; 1019, 6d; 1020, 6d.; 1022, 6d.; FP een (inet vesenied cits ‘gs matic variation of the stitch and an automatic pre- 
1023, 9d.; 1024, 6d 1025,’ 6d ; 1026, 6d.; 1027, 6d.; | (Not procesded with.) sentation of the edges of a button-hole to the fabric. 
10%, 64; 1029, 6d.; 1080, 6d.; 1081, 2d; 1082, 4d.; tion It further relates to a binding or button-hole stitch 
1088, 6d.; 1985, 6d.; 1098, 4d; 1087, 4d; 1088, | notion, or by beth.” formed by interlocking two threads, 
1040, 6d.; 1041, 6d.; 1042, 6d.; 1043, 6d; 1044, 6d.; 989. Process ron Manvuractorma Tites, Bar 
1045, 44.; 1047, 6d.; 1049, 6d.; 1050, 2d; 1055, 6d.; | G61. ManuracruRE oF BY awards Loddon. 1883.—( 
1058, 64.; 1050, 6d.; 1060, 84.; 1061, 4d.; 1064, 64.5 J. 6. ‘munication from P. Sazerae, Peruztt, France.) 
1098, 6d.; 1117, 4d.; 11 60.5 , 8d; 
1851, 4d.: 18/6, 1484, 8d; 1442, 6d ; 1545, 1s. grip of the bat handle, at the same 
1546, 1s. 2d.; 2868, 4d.; 3006, 4; S111, 2d.; 3655, 1s. | backs fingers are safely protected from injury. 


of price 
ie be by 
Post-office enter, made payable at the Post-office, 


High Holborn, to Mr. H. Reader her Majesty's 
Patent-office, Southampton-buildings, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves expressly for Tar ENGINEER at the 
of Her Masety1 Commissioners of Patents. 


Manvracture oF CERTAIN CHEMICALS AND 


the manufacture more especially of 

sulphate of but it also relates 

to extraction of fi matters from other 
salts that will not suffer decomposition by the addition 
of peroxide of manganese. 

24 Gexeration, Stonscz, Reovta- 
TION, MEASUREMENT, UTIL'saTION OF ELEc- 
rricity, &c., J. & Williams, Riverton, New York, 
0.8.—I1st January, 1983. 

The inventor utilises the earth, railway lines, water 
and gas pipes, and water channels as one conductor, 
being made by an insulated conductor. 


supply of ene 
an electro-motors, to the 


883. Apparatos ror Giving MEDICINE TO ANIMALS, 
Lincolnshire.—17th Febru- 


, 1888.—{ Not proceeded 2d. 
working in a barrel by a spring 


886. Davina 
London. 


on flexible , which can be turned as ired 


of such material by th 
whilst it sate hig temperature such finely divided 
car 

MANUFACTURE OF UNINFLAMMABLE AXD INcCoM- 


around an interior fixed piece of suitable 
88'7. FoR MgasuRING aNp Lavine DowN 
Tue Suape or ARTICLES OF CLOTHING, Fdwards, 
February, 1883.—(A communication 
from Guiyonnet, Paris.)—(Not proceeded with.) 
less vertical, = —_— steel, divided into inches 
and fractions 


888. Looms ror oe J.. Almond, Blackburn.— 
17th February, 1888.—(Not 
This relates to several im 
n. 


898. ConpENsING AND LLING APPARATUS FOR 
J. Tweedy, Welter. February, 1883. 


ms consists in fitting a surface condenser to be 
used either for condensing the Napa steam from the 
winches, cranes, or other simi 
tilling fresh water from sal! 


pl o 
windmills, water-wheels, gas engines, &c. 
‘specifica 


369. Macuivery ror Breakino. AND 
Compre TextTiLe Pants Mareriats, B. J. B. 
Mills, London.—l6th February, 1888.—{A com- 
munication from N. de Landtsheer, Paris.)—(Not 
proceeded with.) = 

This ists in an tof hin 
ing of the textile 


718. Hose &e., J. T. Foot, Hammersmith.—9th 
February, 18' 4d. 
This relates, First, to a turnover handle as applied to 
hose reels ; Secondly, the combination of a pump with 
the hose or tubing and the reel; Thirdly, a valve plug. 


797. DYNAMG-ELECTRIC AND MAGNETO-ELECTRIC Ma- 


curnery, &c., F. Wynne, London.—18th February 
1883.—(Not proceeded with) 2d. 
Relates tu the application of diff il gearing to 


electric motors, in which both the armature and field 

magnets revolve and drive discs, these in turn driving 

a coned cylinder. 

804. Constrtcrion oF DyNamo-ELECTRIC Macuines, 
- H. T. Barnett, London —14th February, 1883. 


of the armatures and field magnets of electric genera- 
tors, the coils are wound on a false core, which is 
afterwards removetl, and a core composed of finely 
divided magnetic metal, each granule of which is coated 
with a film of varnish, is in the space left. 
The coils are fixed to the face of the disc armature by 
bolts and nuts. 

821. Ruse, A. B. Maudslay, Littlebourne. 


ebruary, 1888.—(Provisional protection not 


2d. 
This relates to a calendar which may be worn asa 
ring or necktie ring. 
APPARATUS FOR IRRIGATING GARDENS WITH WASTE 
Water From W. Blakeley, Bourne- 
February, 1888.—(Not proceeded with.) 


The apparatus consists of a sink in communica- 
tion, by means of conduits, 
garden, at or near the surface of th 
882. MacHinery To BE BY oR 

OTHER Power FoR Ralsinc &c., 
London.—l5th February, 1 


and fitted with donkey pumps so a 
that the ny de shall be available both for perfo 
ju 


ag ties of such pumps on board ship, 
for as air and ig pumps con- 
| when ensing 
pumps when distilling fresh 


901. Macuivnery on APPARATUS Printino CaLico, 
&c., C. Hindle, Rawtenstall, and J. H. Cana 
Salford.—19th February, 1883.— (Not proceeded with.) 


2d. 
oe relates to improvements in an arrangement of 
902 Vevocirapes, G. P. Smith, Tunbridge Wells.— 
19th February, 1883.—( Not with.) 
This relates to improvements in the mode of pro- 
pelling velocipedes on ordinary roads and of 


ts as a whole ina 
to be rotated by the Pressure of alr of | sash 


ald pang a structure or base sup- 
id against the 
or as Vapour or gas, 
top so as to rotate the the tateer, " 
W. R. 


04'7. LirE-SAVING AND OTHER MATTREssEs, &c. 
Laie, London.—20th Fe 


949. Manvuracrore or Ink on Printine M 
ror Paintina Postace Stamps, &c., A. A. 
Nesbit, London.—2lst February, 1883.—(Not pro- 
ceeded with.) 4d. 

The inventor claims the use of auchusine oralkanine 

prin‘ postage ps other stamps, an 
and other monetary documents, 

951. Exvecrric Arc Lamp, H. Trott and C. F. Fenton, 
London.—2\st February, 1888. 2d. 

Relates to regulating the feed of the carbons 
means of a horseshoe magnet differently wound wit 

fine and coarse wire; to maintaining the focus ; tants 

a lamp for burning two or more pair of carbons, 

J. Ferris, Athlone.—2\st February, 


power of ascending hills; and relates also to 
ingprovements in the construction of the frame 
other parts, and also in the steerage of these vehicles. 
904. Waste-PREVENTING CistERNS, B. C. Cross, Leeds. 
—19th February, 1888. 6d. 

The object is - vide a waste-preventing cistern 
for closets, &c., where a certain quantity is required 
at each discharge > of th the cistern. 

908. Lenses ror Sitcnau Lamps or LaNTERNs, J. 
Rogers, London.—16th February, pro- 


of ordina is constructed of two plano-convex lenses 


909. Manuracture or Bricks, TILes, on Stans, J. 
C. Bloomfield, Blen-y-luny, and J. Mcgurn, Bally- 
Magharan, Fermanagh.—19th February, 1883.—(Not 

proceeded with.) 2d. 
The object is to render the bricks, tiles, or slabs 
impervious to liquid. 

912. Davirs anD APPARATUS FOR RAISING AND 
Lowerinc Suips’ Boats, D. Pt 
19th February, 1883.—{Not proceeded with.) 2d. a’ 

This relates to an improved construction and 
arrangement of the in age used for suspending shi; 
boats, by which safe launching all 

cumstances can to leeward or 

9138. ExvecrricaL AND THEIR TO 
ExvecrricaL Firine, 8. J. Mackie and J. 8. War- 


t the withd 


Lake, —(A i 
Pena ant Drunen, Madrid.) 


the ent of levers in 
connection wit its for maintain- 


Sroprers FOR DRAWING OFF AND STOPPERING 
= Borris, Wright, Feb- 


ruary, 1 Not proceeded 
The object is to provide a and a 


draw-off tap. 
858. Dams, J. W. B. Howarth, 
16th February, 1 
object is to economise the consump- 
the fluid pressure. . 
eon APPARATUS FOR REGISTERING W. Taylor, 
February, 1888.—(Not proceeded 


with.) 

This refers to registering alarm punches to be used 
for punching tickets and registering one or more fares 
on jay by the same ticket. 

857. For Pastry, &., 
Raths, Switzerland.— 1883.—{ Provi- 
not allow: 

This relates to the application of metallic patterns. 
862. Manvracrore or Fire Licurers, G. W. von 

Nawrocki, Berlin.—16th February, 1883 os commu- 
from C. Mohr, Berlin.)—(Not proceeded 

This relates to a novel combination of substances for 
producing fire lighters. 

866. Apparatus ror Hat-pressinc Macuines, H. C. 
hie Manchester.—16th February, 1883.—( Void.) 


This relates to the machines used for pees Sets 
by hyaraulle pressure, in which fexibe bag ts 


the 

867. UTILisine 
Exgctricity, M. = 16th Febru- 
ary, 1 6d. 

hub, and vat in 
an 

slits, at such an le to the tour pare hy 
of the tube shall em 


of the circumference. faving 
pease apa length of the tube, are used. 
core of armature is formed 


burton, 
ceeded with.) 

To pr l of the the 
ing wires are looped back and secured to the fuse. 

916. Manuracture or Gases AND VAPOURS FOR 
Heatixe anp Ittominatinc Purposes, &., IW. 
Arthur, London.—20th 1883.—(4 commu- 
nication from G. P. Gill. New York) ls. 4d. 

This relates to improvements in the general con- 
pparatus. 


919. WarTER PREVENTERS, 
London.—20th February, 1883,—( Not 


2d. 
This relates to the construction of an automatic 
water waste preventer. 
921. Water Gavces or Steam J. Holden, 
Swindon. — February, 1883. 
The object is to provide a ~~ ge gauge for steam 
hi the steam and water cocks are 


926. Appliances FoR CARRIAGE WHEELS FoR Easinc 
THE LATERAL MOTION THEREOF ON THEIR AXLEs, 
AND FoR Pareventinc Noise, J. 

Manchester.—20th February, 
This relates to the em ent of ann’ 
washers so formed as to have a certain sprin; 

920. Murrs, H. J. Haddan, Kensington.—20th February, 
1883.—(4 from Risgen, Brucelles.) 


930. Taps, on Vatves, W. J. 
—20th February, 1883.—(. 
The object ts to the 
pressure or otherwise. 
982. Carpinc Encrves ror Corton, Woot, 
I R. Tatham, Rochdale, and R. Seliers, Scholes.— 


984 Maworacture or aND ALLOYS TO BE 
USED IN SAID MANUFACTURE, é Armitage, Shef- 
February, 1883.—{Not proceeded with.) 


This relates to the introduction of from 0°1 to 2°0 

per cent. of chromium into the molten metal. 

935. Rauway Permanent Way, P. M. Justice, 
London.—20th February, 1883.—(A communication 
from 8. G. Taomas, Caleutta.) 6d. 

in the construction 


This consists of railway 
nent way, in which short rolled check or weeugea en 


sticker, urn.—21st * Partly 
acommunication from Dr. F.C. G. Branden- 
burgh, Prussia.) 
This relates to the production of dense metal cast- 
— molten metal to the action of 


954. Siiver on Can Rivas, J. Rothwell and 

McMillan, Farnworth.—2lst February, 1888. 
relates to improvements in the 
rings, whereby a or shoulder is obtained. 

955. Macuinery orn APPARATUS FoR CLEANING Woot, 
J.C. Walker, near Leeds, and T. Roubaiz, 
France.—2lst February, 1883. 

This refers to the treatment of “Spares” and other 
foreign matters for the purpose of freeing them from 
the wool. 

956. Propucrion or Baszs CoLouRine Ma’ 


Chinoline bases; the same 

uced by the seastion of acetic aldehyde, of 

certain other aldehydes upon the salts of primary 
aromatic amines. 

957. Brewine Process aND ARRANGEMENT OF APPA- 
RATUS FOR THE ConTINUOUs WORKING OF THE 
Same, B. P. Alexander, London.—2lst Fi 
fort-on- lain. fot 

the useless parts have been previously removed by any 

suitable or well-known 

which malt thus treated and when 


make 
practicable. fom holes, scruff, gases, and other 


y 
and a narrow metal bearing ‘advantageous: 
nine) into the under side of sho top ar 
with the surface of the leather. 
961. Movers’ Sarety Lamps, G. H. Timmis, Stour- 
bridge.—2lst February, 1883. 
This relates to nm eae in the general con- 


struction and arrangement. 
962. Macuines ror Mortisine J. H. Johnson, 


064. APPARATUS TO BE EMPLOYED roR THE Process 
or Propucine Desions OR ow oR Woop 
1s Imrration oF CaRVED Work, 4. 
Paddington.—2ist February, 1883. 10d. 

This relates to og on patent No. 5516, 
dated 81st December, 1880, The object is to improve 
the construction and practical of the whole 
system of apparatus used in combination for the pur- 


Oor. 19, 1883. . 


of 


208. rom Ano 
By Execrricity, 4. F. St. George, London, 
1883. 
Contact is made by a wall of carbon t by a 
fine wire and tly the ig disc. 


conductors of to the action 


of the sea, are employed. 


966. Ramway Carriace Lamps, W. Blakely, Bourne- 
mouth.—2lst February, 1883.—( —(Not proceeded with. 


proceeded with.) 
This consists in substituting for the 
tant hitherto used in the manufacture of pit 


and in manufacture pi 
eae lime with the recovery of sulphur’ 

waste by obtaining waste the solu- 
tion of calcium sulphydrate. : 


Coat Currine Macuinery, 7. C. Fawcett and F. 
Leeds.—22nd February, 1883.—(Not pro- 


ceeded 
bar workin, grooves, to the end of which bar the 
cutters pony 
oni, Winpow T. H. Collins, Winehester.— 
22nd February, 1888. yy 
with of notches or recesses in combination with the 
sash of a spring catch carrying a tongue or bolt. 
972. Szrparatine Liquips From Sotip Matrers Svs- 


The invention is particularly applicable for the clari- 
fication of the feed-water of boilers, and its consists in 
causing the water to flow alternately up upwards and 
bebe is left allow the solid Je 
sufficient space to w the particles to 

at the bottom of the channels formed by the 
plates, and from which they can be easily discharged. 


973. Macuinss, J. Hopkinson, Lon- 
don.—22nd February, 1883. 


core of an Edisot ie 


g bolts and washers nuts run- 
screws cut on the 


appara ed especial 
in foggy weather, and it consists of a vam g to be be = = 
the required position from the -box, and 

ated by passing trains. 


975. Prerarinc Street FoR WATCH AND OTHER 
Sprinos, B. de Pass, —22nd February, 1888. 
—(A communication A.B. Buiott, New York.) 

—(Not proceeded with. 
strips of steel for watch and other beg 


One or both sides of | 
cross section, so that when coi ed 
only in contact along the central line, whereby the 


friction is reduced. 
WricHine B. Wolner, 
22nd February 


the indicating 
@ coun’ ie of an 
immersed box or cylinder over & fixed 
Piston, as to form «water cushion 


pecially to floating 
lighthouses, on it consists y of a 


As 
also described. 


ror Workina Raltway 


0. Fisher, Card: 
and distant 
same lever ani 
that the 


manner d 


Dansken, Glas; ebrua: 
In out the invention there is provided for 


building for the a tal 
movable shutter, or pair of shutters, and the is 
formed or provided with parts for acting or 


after the passage of the 


982. @. Taylor, Middleton.—23rd 
1883.—(Not proceeded with. 


12th Ma: No. 1996, the “object. be 
tain time after the 


988. Macuinery, F. Johnson, Nottingham. 
—23rd F 8d. 


yoo 


A sufficien Bean of points or 
as required 
When making is known 


ceiving discs are made Of mic lectro-piatod on 
side. Sensitised discs are used to photographically 
~ 
969. Manuracrure or PaxciprraTeD PHosPHATE OF 
will be forwarded ost from the asts, W. Weldon, Burstow.— ebruary, 1 
by means of finely divided _curbon, and_the —(A communication from B. Lombard ‘Marsetives.)- 
phosphate of lime, solution of calcium sulphydra 
Exporsinc Sramps, K. BUSTIBLE PropucTs FoR WRITING AND PRiNTING | 
—17th February, 1888.—(Not pro- Purposes, &c, 4. M. Clark, London.—20th Feb- 
a ceeded with.) 2d. ruary, 1883.-(4 communication from G. Meyer, 
This refers particularly to those stamps heving Paris.) 6d. 
~ : RE | iettors or figures in relief on india-rubber rods fixed | This relates to a process and to the products result- 
ing therefrom for rendering uninflammable and in- 
combustible printed matters and manuscripts of all 
descriptions, and also paper hangings, stage scenery, 
THEIR PoriFicaTion From J. W. Kynaston, 946. Tops TO BE USED EITHER As Toys OR 
Liverpool.—l0th August, 1882, 4d. FoR AND EXERCISING THE Human Lunes, 
W. R. Lake, London.—20th February, 1883.—( A com- 
‘ munication srom C. M. Kimball, Toledo, U.8.)— 
‘Not proceeded with. d 
: PENDED THEREIN, H. J. Haddan, Kensington.— 
c 22nd February, 1883.—(4 communication from 
Gaillet and Huet, France.) 6d. 
‘unica- 
engtny specication contains seventy-elgnt pages, tion from L. Heath, Boston, U.8.) 6d. 
and relates to a method of distribution, regulating the This relates to improvements in the general arrange- 
namo-e ment of the parts. 
consist in increasing the sectional 
area of the field magnets and reducing their length. 
In the example illustrated the sectional area of the 
water. cores of the magnet approximately equals the wholearea 
of a cross section of the armature through its axis, the 
7 plants and materials can be effected automatically abi 
simultaneously either in the dry or green state. 
’ Be This consists in forming cogs or projections on the 
rr underside of the shoe, whereby a secure foothold is 
afforded for the animal without the disadvantages 
‘ heretofore attending the use of such cogs. 
—2ind February. 1883.—(4 communication fro 
ceeded with.) td. H. New York.)—( Not proceeded with.) 2d. 
Palin) Fabric auf Actien of a weighing machine ; Fourthly, an indicating 
This refers to the Veedestion of bases which are | ™@tus cons g of dial and finger wheel or its mec 
clusely allied by their composition and in their | Bical equivalent, arranged so that the finger wheel 
shall show the small weights, and the movement of 
the dial the larger weights ; Fifthly, a relieving appa- 
ratus for taking the — off the levers when the 
machine is not being used. 
978. Apparatus For Errectina ILLUMINATIONS BY 
Means or Liquip Hyprocarsons, C. D, Abel, Lon- 
don.—22nd February, 1883.—(4 communication from 
J. Pint. 
The ap 
lights an 
receptacle f 
compressed air or gas, which, through the media- 
: tion of a re tor, causes the liquid to be propelled to 
d separated into two qualities, a darker and a lighter; ombustion, and the burner with its 
also in the tion of the albumen from the worts y 
by action. 
958. Castine Iron, Sree, &c., D. Davies, Crumlin.— 
2lst February, 1883.—(Not proceeded with.) 2d. 
The object is to improve the method of cas 
movement of the lever or lower the 
7 movement lowers the distant , while in ing 
worked each time the gauge own. ug sat dy communication | on the signals the distant signal is first actuated. The 
; which the cocks may be shut in case of a broken} mi, od eta ‘a horse collar pad, consisting of s connection between the two signals is through a 
' glass with less risk to the operator than at present. g slotted lever, a the signals to be actuated 
A in the 
981. Lirrs on Hoists ror Warenouses, &., A. 
London. — 2 eOTUATY, 1005.— (A communication | Cage approaches it either from above or from below, 
The usual filling material is replaced by an air} 02 7. B. alexandre, Paris.) 64. the doors being arranged to close again automatically 
This consists essentially in the addition to pe rege | — cage. 
machines of means for regulating the penetration 
u the wood by the mortising tool in an automatic man- 
{ ner. The shaft carrying the rotating tool has a longi- 
; tudinal movement imparted to it by an arm operated 
ss the machine, for which purpose it is 
hinged toas ing bar having pate enguing with 
screw thread on a shaft capable of driven at 
; This relates to yr -“y- for soning oA, variable speeds by a band and cone pulley. 
4 moats, seeds, burrs, or short fibre from the mate: O68. Guanps ror Carvine Forks, A. M. Clark, Lon- machine, arranged 
4 being acted upon by the carding engines or other February, 1888.—(4 communication from 
i similar preparing machines. T. F. Curley, Brooklyn.) 4d. secured, and carries an axle, on which a ratchet wheel 
J 
: ; This consists in means for locking the guards in | revolves, the bracket also forming bearings for aliding 
5 either the raised or lowered position, so that they may bolts, actuated by cam plates on the le, and wh 
i not become displaced. wing bars, which, when the 
; the gusset or the ordinary narrow- 
' by the narrowing screws in the 
P- usual way, but when making the toe of a hose or 
: half-hose, such bars are operated by the cam plates, so 
uce_narrowings by either one or more 
armature are described. In an arc car- 
4 bons are impelled through porcelain tubes provided 
with projecting fingers near their ends, 
i 
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again tra: d the required number of | screws or equivalent means. cred thera by bt 
plates, and sgeitiue second row of narrowings, thus couplin; are two in number, one in 
forming four distinct narrowings in each course to the each | ide, and at right angles or nearly so 
length required. cam plates are lived by a 0! Adjustable wedge pieces may be used to pro- 
link to ck bearing lever, operated bya cam on the apy unequal or irregular 
ee oe volution of the cam shaft ig the 
tooth wheel one or more ; 
984. oR APPARATUS FOR FActLiTaTING d; d 
Draveut &c., F. Hammond, London. 
—23rd February, 1888. 6d. 
The object is to secure an upward draught in chim- 


neys and to avoid a down draught. 


985. APPARATUS FOR FORMING LUTTEKS OR OTHER 
CHARACTERS ON &., a Distance, M. 


986. S8PooL MacHings, a. 
Marriott and J. Hall, Fe 


bject is to secure a more 


of the slotted o db Fag its equivalent now 
employed. In carrying ou' invention the inventors 

with the aekted cup or its equivalent, and 
substitute therefor two or more conical or cylindrical 
rollers. 


988. Bos Wares, ond C. F. Longden 
February, 


883.—(Not 


heatin; prove the 
cireulation of the water in the } of the radiator, 
and to obtain a maximum radiating or heating surface 
in a minimum of space. The radiator has a horizontal 


by a short pipe at each end, provided with cocks 


Connected with and Op 
series of vertical or double or twin pipes, lower 
ends of which are connected to the pipe, and the 


Se aes pipe with a cock to permit 

to escape. 

990. CHILDREN’s Cots on CRADLES, J. Brown, Mont- 
rose.—23rd February, 1883.—(Not with.) 


2d. 
or cradles, mechanical devices for rocking or 
ringing them 


Secondly, a hot air chamber utilising the lost 
Beat for heating the air to support combustion ; and 
Thirdly, a systern of hermetical and indestructible 
y — yy the masonry, particularly by 

the dry sand preferably used. 
902. Srzam anp Fornaces, P. W. 
Willans, Thames Ditton.—28rd February, 1888. 6d. 
ee the exit of gases from the 
iler or other furnaces when air is 
supplied uader the bars by a fan or other mechanical 
contrivance, and at the same time to avoid the trouble 
and inconvenience of a closed stokehole. The drawing 
is a sectional elevation of a return tube boiler. G isan 
to cover the fire door and the 
ing - front of the ashpit. Air is supplied under 
pressure to the cham ugh air 


door through which In front of the cham! 
door? 


fire door ¢. When 'the door fis closed the link d holds 

the fire door ¢ closed also. basemen detente 
fire door at first remains closed, as the link d is at first 
merely turned on its pin at its upper end, and the fire 
door ces to open when the door / has been 


of air 
urnace the fire door is opened without 
stopping the fan by by which the air is ee, When 
the door f is ully free access can be had to the 
fire to break it up and recoal itin order to Bay none 
air escaping at this ti 
b= then made to partially close the air passage g, as 
wn. 


993. or VELOcIPEDES OR OTHER VEHICLES 
Server Wuetts, J. Orme, Barbican,—-28rd 


Fp | smothod of detaching 2d. 
of detaching one or twoor 

to insert what are commonly 
as bub 


904. Froatine Docks anp APPARATUSIN COMBINATION 
B. Rennie, London.—28rd February, 


The invention relates to arrangements of machinery 
and form of hull, so that floating docks po be made 
capable of being propelled by steam and water and of 
a sectional form, so that by means of water ballast the 
dock may be inclined up to centre line ‘of bottom = 
dock, first put one side then the other, so that re 
ofvcleaning of the bottom may be easily effected w’ 
the dock is afloat. 

995. hey Coat Gas AND PREPARATION 
AND TREATM 


Cc 
place, so that the longitudinal axes of two abutti 


on account of the cou 


ple’ 
adjusting iteelf to irregularities of ti 
ould or peat on of 


1001. Mecuanicat Retay APPARATUS FoR GOVERN- 
ReovLaTING, STARTING, SIEERING, AND 
ANALOGOLS APPARATUS, mlop, Port 
February, 1883.—(Not proceeded 


1002. Fixtxe or Screw PROPELLERS, 
J. Rose, Cardiff.—24th February, 


tn the ty fitting the 
corresponding quan formed in 
taining the same ai place by means of wedges, keys, 
bolts, or guard rin 
IT TO Usep ror Ironina, L. A. Groth, 


— 1 communication 

Stuttgart.)}—(Not proceeded with.) 
This relates to the means of attaching a movable 
handle. 


1004. OpzratiNG on AND TREATMENT OF VEGETABLE 
Fiprovus SopsTaNces FOR MANUFACTURE OF PaPER 
MiLvBoarps, C. Court, London.—24th 


6d. 
This relates toa means of trea' 
fibrous substances in combination to reiat is 
known as half stuff for paper making. 


1005. Fastener Burtons ror or Cuorarne, 


ton, London.—24th February, 
(A communication B. Weerfel, Brooklyn, 
(Not proceeded wit! 2d. 
This consists of a button, the head of which is made 
in three plate, an intermediate recessed 
late, and a bottvum plate, having a tubular 
chant. & through which the post of the base plate or 
by the interlor ends of the coring 
y the interior ends of the 4 
the conical head of the sam 
1006 Macutnes ror AND CHAINING OR 
Linking Yarn orn Turdap, W. McGee and T. 
‘atson, Paisley.—24th February, 1883. 6d. 
invention has mainly for ite. ‘object to effect by 
‘ical means the operation, hitherto effected b; 
hand, linking 4 into chains the 
vered from warping machines or similar ap 
The invention also comprises improvements rast ts to 
ordi ing such machines 
or 


1007. Apparatus ror Suppiyine Sensitive PLAtEs 
1x PuotoaraPHic Cameras, J. H. Hare and H. J. 
relates to means of supp! 4 ve 
to a photographic camera, the — being to have a 
number of such plates ready to be on by expo- 
in the camera either in direct or 
esired order, and to re’ 
farther active action until 
niently developed. 


1883, 
ternal su) but a a 
leather foundation, igi the cover 
stuffing is inserted. rear of the seat is an 


supported by ched 
upper side, “3 fixed at its end fo — front and two 
ik portions of the saddle. ree flat bars are 

fixed to the saddle at the same points, and their 
elastic support. 

Sswine MacHInes, J. Warwick, Manches- 

24th February, 1883. 

The. object is to obtain an onllating movement of 
high speed in sewing machines and machinery, 
and it consists in im ing such a movement to the 
shuttle by a novel motion, such ball being fitted 
on the horizontal shaft under or at the base of the 
machine, and having a groove round it at an acute 
angle from a hole through which the shaft passes. 
Over the centre of the is the shuttle race with a 
hole in the centre through which a stud is fitted, and 
carries on top the shuttle carrier within the race. To 
the base of the stud a half ring of metal is fixed, and 
carries at each end a stud, each carrying a segment of 
a circle or a bowl, which lie in the groove in the ball. 
a socking chads the base of the machine, xing 
a roc! at 
the ball on a vertical shaft. ; 


1019. Gas H. Andrew, 8tockport.—24th 


The object is to obtain a more ym mixture of 
air and gas supplied to pop it consists in 
supplying the gas and = to the 2s cylinder 


second su’ of 


conven the min ga The 
pipet sup y en from in 

before reaches slide valve. 
ton is able small 


‘McDougall, —23rd February, 1883, 
object is an improved means of removing sul- 


Fork DistrisuTina WwW. L. 
Wise, om (A 
cation from F. yvill, Westphal: 

This re! ‘ ts in 
yvemen! apparatus in wi 

the dicts ie which | wi 

pagers or cut into the letters, so that each nick serves 

act certain mechanism in motion, — h releases 

the latter umd tte 

OOO. CRANK AND OTHER Suarrs, A. and 
MacColl, Liverpool.—24th , 1883. 6d, 

The drawing is a longitudinal view of a crank shaft 
parallel of shaft co: ted with 
sided pons or couplers having rounded 

or couplers fit into ant are free 


Inde of the to the cylinder as requir 

and of th of the pc thereby improved 
CRAPE AND N. 


with. 

The abject isto retain the hard twist in 
the weft by the sppltotion of starch or tz, which 
— the weft to snarls or knots 
passing h the shed in the loom for the 

puree of ton crape and similar 

size or starch is washed out after the 
woven, the dolls Wil 


‘Not proceed 


which can an oil-can to 


The ca; 
a cavity closed by a spring plate opening inwards, and 
Introduce the lubricant, the 


Lapies’ Costume Stanps, B, Sigrist, London.— 


1883, 

This c consists in making such 14>" so that they can 
be closed up or folded when not and also to so 
construct stands that = ether with the 
costume thereon, can be turned round without moving 
the support. 


1014. Tramways aNp APPARATUS FOR PROPELLING 
TRaM-CakS BY Evecraic on Steam Enaines, M. H. 
Smith, Halifax.—24th February, 1883. 18, 2d. 

Relates to apparatus for collecting and transmitting 
the current from the conductors, preferably formed as 

a central rail, to the electric conductors. 


1015. Gatvanico Barrerizs, 0. C. D. Ross, London.— 
th Fe 1883.—(Not ot proceeded weth.) 2d. 


24 
Relates to the coupling, up of the aye the 
po filling the cella, and to the 
exciting li 
18 Seconpary or StoraGE Batrerrss, 
Courtenay, —24th February, 1£83.— 
proceeded with ) 


ae pauedee and positive electrodes are placed in 
separate cells and coupled up in the usual way, the 
charging current being conveyed by metallic con- 
ducturs immersed in the liquids. The cells are charged 
with Se ve electrodes are saturated 
therewii 


101'7. Furnaces APPARATUS FoR BoRNING, CALCIN- 
1nG, Roastine Ores, Spent Oxide oF 
Iron, AND OTHER MATERIALS, AND APPARATUS FOR 
Separatine Dost anp IMPURITIES FROM THE 
Gases 8 McDougall, near Manchester. 

proceeded 


This relates pi pally to furnaces for burning, 
calcining, or roaming | 8 oxide of iron, 
or other materials, 


ted for pro- 

ducing sulphurous wid gas for eonve m into sul- 

phuric acid or for — yotbes, and it consists of a 

es of su bers furnished with agitators 

ond to feed the material continuously through 

them whilst being submitted to the burning or roast- 

process. The agitators and feeders are fixed to a 

wi er wrought me jpes, so as to pre- 

anor them warping. The invention also relates to 

means for freeing the gases from dust and solid im- 

purities after they leave the furnace and befure passing 
to the chambers in which they are utilised. ; 


1018. J. B. Jackson and G. Bentley, 

Bury.—2 
This consists in the use of an air blast wm distribute a 
spray of water on to fabrics in place of the brush 

usually employed, such blast being sesdeues by a 

blower, pump, or fan. 

1019. Orrration ofr GENERATORS BY 
Gas Enornes, J. Handford, London,—2ith 
Feoruary, communication from T. A. 

cam arrangemen: actua y engine throws 

_ circuit a variable resistance, the amount of which 

test at the moment when the explosion occurs, 

A gradually decreases as the speed gets less. Incan- 

descent — arranged in branches and > are, 

are preferab! as the resistances, the 

containi: number of lamps being aeown 

into circuit 


1020. VaRIABLE ResisTances TO ELEcTRIOC 


The appara 
one being — of wig a the outer one, and 
iron core cut with a screw thread, which 
th the interior of the smaller solenoid. 
Construction oF Execrricat Raitwass, 7. J. 
‘d, London.—24th 4 com- 
from T. A. Bai N.J., 0.8.) 

The line of connected rails its iy A 
increased by means of continuous conductors clamped 
to the rails by means of the fish-plates 
1023. Measurine Liquips, 2. Jobling, London, —24th 

proceeded 


a cock openin into a bent tube leadi to a fan 
the blad 


— es of the fan in which divide such 

The outlet of fan 
is provided wlth an bib The 
— of by gearing ite a counter 


Criss For Cuitpren, 4. M. Clark, London.— 
24th February, 1883.—(A from Mrs. 

R. Opdyke, ew Jersey, U.S.) 6d. 
One of the sides of the crib is made to slide 
in grooves in the and is counterbalanced by 
weights and cords, the object being to facilitate 


the it by lo ta. the side and yb t the 
ai 

bed. 
1025. Hypravic MacHINEeRY FoR SHEAR- 
19, Rivertine, &e., W. R. Lake, London. 
ry, 1883.—(4 communwation from C. 


As 2 toa ching machine a cylinder is 
fixed ond the by” hydraull 
ced is provided wi' having tecth 

g with a pinion at the end of a lever, the other 
bs of which is counterweighted. The punch is fixed 
to the —<— and the counter —_ or die is placed 
in the frame. The stroke of the piston can be regulated 
to omit the thickness of mate: The water is forced 
into the et by a pump through a Pipe and enter- 
ing the cylinder by the cover —, * eather form- 


the cylinder, 
a valve actuated by a lever. 


1026. Acruatina Cross-cur SAWS AND MEANS THERE- 
For, J. W. Whiting, London.—2th 


ported by 

a rod to a slotted lever provided with a sliding block, 
the second lever fulcrumed on a bracket _— 

a large whi on 

driving shaft. 
gives motion to the block, and so causes the saw to be 
moved toand fro automatically for cutting lengths of 
blocks of into shorter lengths. 
The saw is caused to revolve by an independent strap. 


for superheatiug “exhaust 
means for su 

steam from an engine and 
into the atmosphere mixed with the yeobaute of com- 
bustion from the furnace noiselessly as 
vapour or As applied to vertical boilers 
smoke-box is formed upper and it the 
flue tubes from the furnace term: Within this 
is a vessel which steam 
products of rerttution obish heat the chamber and 


then serve as the blast for the furnace. 
1028. Construction oF Fornirure 
REPosITO: 


AND OTHER 
Es, W. Shepherd, Bermondsey.—26th Feb- 


improved detached 
proof ks with improved 

hoists worked ty bydraulic or other power, travelling 

and other for moving and hoist- 


or other goods 
level in n the blocks of buildings, 


1029. Hoops on SockaztTs ror Picks AND 
OTHER Toots § &&., 7. 


With agen, tion thd 


Bro Bh: fiedd.—Wth Februa: 
rol to the 
on 


their shafts, tha rick, blade being recessed, and a suit- 

able pro’ 

1080. anp GrarrLe TooLs 
Scoops, WHICH ARE EmeLovep Tinss or : 


The april Rar consists of parallel bars se 
distance blocks, the bars fastened 
rivets or bolts through the bloc ape ~ fi 
in the tine frame, into which 
slip, and are secured by keys aso the 
the tines and the 
1081. Jacquanp on Patrern Pscs EMPLOYED IN 

Weavino, &. 0. near ‘afield, — 26th 


to the 
— to be woven, the inserted ia ite the liste te 
he lag or barrel fo 


being mado 
of hollow metal slit longit 


1082. AppLiANces on FOR 
Scrussine Sues’ aND 
aT Saa, Mallet, West Green 


near one en 
opposite ends are fitted wi with suitable gearing to cause 
them to revolve. 


1085. Lamps anp Lanterns, J. 
—26th 1883. 6d. 


In order to transmit coloured 


the lens is mado of two or more parta wi a ‘ane 
layer of col glass 


This relates more espec: for use with 


to cartridges 
machine s of r dimensions than the mili 
or Martin-H the cave 


ovteter of thin drawn eae closed at the base, which 
as the , and having a flange around 

ie outer 


108'7. Genzratine A. M. Clark, London, 
—26th Fetruary, 1883.—(4 communication from H. 
A. Paris. 
Relates to the produ of electricity from chemi- 
cal po rah having affinity for oxygen. 
1088. TraearMent oF Kendall, Hill. 
—26th Feb: 1888,.—( 


horizontally or at a convenient angle, e, ray ati Th 
a travelling frame actuated by ho 


and the part removed is cut into blocks, sna's a by 
under rollers, and afterwards in a co" 
ited by flues or pipes. 
1040. @. A. Calvert, Cork, and 
F. C. Kelson, Li 27th February, 1883. 6d. 

A steam or air jet is combined with ordinary venti- 

lating cowls having a turning or adjustable mouth, 20 

that ventilating air may be in h 

~ ventilating pipe when required by putting the jet 


1041. Surrace Conpenazrs, R. Norton, Newcastle on- 
Tyne, and J. B. Edmiston, Livcrpool,—27th February, 


In the drawing A are convex-like metal cells fitted 
one on the other within the cylindrical omen 5: 


CC! are internal and external Spinte. constructed wil 


ig water ; E cover of container 


recesses D are 


through the 
of the condensin 


suitable tor; J H 
water L condensing water inlet; M out- 


Action or Exgcrzicity anp Water, W. J. Tanner, 


tot 
an electric su cupply i used to contain 
om, ond oS with a metallic stirrer 
the positive pole. 
1044. Tos Pirates axp Macuinery Em- 
PLOYED W. A. Johns, Lon- 
1883. 6d. 
to a new or improved tin or terne 
an ordinary ag 


ij 
if 
j 


as.the French foot or toe, the point or covorer, boxes te cite tn. or recesses in the disc 
operated off the required | couplings ¢ cl. ddl are rings formed in one piece with 
by the cam plates to take of | the courlings <1 for the purpose of retaining the 
his consists in so forming the | chat they can 
a i = = 
The object is to form letters or other rs on 
paper or pred material from a distance, through the | : 
um of fluids, such as air, which is for this purpose 
shaft. Four scrubbers are fas to the cylindé 
sliding on the end pieces or aud each consists of wood with bars running obliquely 
1883. from the sides. The apparatus is lowered over the e 
The I firmly and evenly side of the vessel, the progress of which through the 
wound pirn or spool, and to reduce the friction at water causes the apparatus to revolve and rise up'to 
the rubbing of the yarn against the the vessel’s bottom and sides, : ) 
1088. Meratiic Tusss, P. M. Parsons, Black- if 
heath.—26th February, 1883. 6d. 
abie rolls, Of man: To upon their axes in lieu f 
The most important peculiarity of the invention of stationary mandrils. The mandrils are enlarged ' 
consists in a device whereby the greater force brought f : 
into action by the relay 1 rare is made to act to an j 
extent corresponding precisely to the extent of move- i 
ment of the primary a) tus. j ¢ 
main pipe forming the ) and w: con- | 
nection with and preferably over the horizontal por- 
hot-water mains, to which it is connected Me 3 
| 
— 
ary, 1883.—(4 communication from L. A. Perrin and 
J. B. A. Bervel, with.) 4d 
This relates to an economical furnace for elevated j 
temperatures, and it consists principally of, First, a 
feeder to feed the fireplace with coal and nascent i 
CorREN18 witHoor Commutator, L. Gaulard and 
1883. 6d. 
Der 18 hinge 
d to the fire 
link d to the 
| | 
9)! utting the c to and remo m the cri D. A 
f = — 
opening exten near the middle, being wides 
at the back, the object being to prevent pressure on = - 
\, C—O the rectum and under the spine of the rider, and to (SESE 
I allow the saddle to yield on either side. The seat is S = 
Jouffray, France.) 6d. 
open’ such an ex as Taw downwar = 
AG = 
| | 
K 
A circular cross-cut saw is mounted in bearings su on cells A, so as to keep them in position ; F grrtecied 
pipe, extending down the central — ; H stay ' 
ts; I steam inlet or su leading from a | 
filter or purifier eee be inserted in the pipe leading 
from the steam supply to the condenser. 
1042. Maxine Cigars asp Cicaretrszs, 4. M. Clark, 
102'7. Tramway, Traction, aND oTHER Lendon.—27th February, 1883.—(4 communication 
from 0. Hammerstein, ‘New York) 6d. 
This consists in the use of a hollow movable table 
with a perforated upper face, and connected with suc- 
tion apparatus communicating with the hollow space 
in the table, for the purpose of holding the wrappers , 
of cigars and cigarettes in em before and at the time 
they are being applied to cigars or cigarettes. 
1048. Treatment or Meratiic Ones BY COMBINED 
London. —27th Feb: 1888. 
1883. 6d. 
D12. Lousricatine THE AXLES OF PERAMBULATOR, 

INVALID CARRIAGE, BICYCLE, AND OTHER WHEELS, alone or witha lead alloy, and then with a final and : 

R. Cunliffe and J. Croom, Manchester.—%Ath Febru- much thinner protective coating of — by passing 
it between one or more pairs of ro over which a i=) 
small quantity of molten tin is allowed to *rickle ~ 
during the of the plate; Secondly, to apparatus a 
for coating nd Aaiahing tin and 
obviate the tendency of the plates to stick in the guides a. 

| 
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in metal ; and Thirdly, to an instrument for , in the REcEIVoNG inductive field of and said being 
handling the plates so as to prevent the marking the | and line wires the manner of W. Hayes and Beckwith, Washington, U.8&— | of unlike substantialy as act forth “Cé) The 

constructing and su; _ -; "Fourthly 8th May, 1883.—(4 communication from M. L. | combination the armatures, connected by wires 
1 AcroRE or Coxe, W. W. Pattinson, construction ae, tao a other parts of Bazter, [llinois.)— with a supporting’ disc, substantially as shown and 
the use, in conjunction with 1082. Srzam aNp orHER Bo T. Robotiom, Nun- 284,655. Gas Ene: Hopkins, Brooklyn. 
cesses for the recovery of products in the .—28th February, 1888. carbonaceous material a —Filed 11th 
of coke, such as described in patent No. 1947, a p. This consists in applying a stuff -box and gland to - ed bar, and an induction cil for producing the Claim.—(1) In a gas the 
1882, of a series of main pipes extending along the | end of firing tube or or smoke pipe, and in end of intense intermittent induced secon the gas supply pipe and an iter blow pipe, of a 
range of ovens, and with the separate suction pipe to | shell of boiler, and stuffing the same with asbestos or vino a ng ig The object fs to increase the double purpeas of 8 geome te 
A) COCK, 80 comm cation ma: tracti tube to facilitate y curren: su as herein and described. 
ong ame thal withdrawal of for the distant rece! vin telephone. The induction coil in 4 and 


a certain stage of the coking, coi 
certain main, 


J. Bromilow, 


the ovens at different stages, and cntenenicn (is bearings 
effected by ta: the condensers at various points, | 1003. Preranive InsuLaTep Wi B. B. Newton, 
according to the degree of cooling. A main pipe is London.— . 1883.— 
also capable of being connected to ovens when from A. A. Cowles, New York, U.8.) 6d. 
desired to quench the coke. The wire is first covered with a layer of fibrous 


1046. Hotpers ror Kwire Braves, Leaps, 
&c., J. H. Johnson, London.—27th February, 1888.— 
'4 communication from J. Reckendorfer, New York.) 


of a locking device, 
and means of actuating 
1047. ATTACHMENT FoR A. Gilmore, 
tes to m for autom: 

pe re of the rove in spinning frames when the 

es broken after passing through the rollers, 

which ve motion tothe same. Attached to the rove 
4 8 a bracket, supporting a vertical shaft, and 

ket, and secured to thes haft, is an arm, 

a which the rove runs to the feed rollers. 

Below the latter is a second arm, bifurcated at its 


fixed = the lower ‘edge of the beam of the frame, 
and forms a further bearing for the vertical shaft, 
the lower end of which a third arm is secured, and is 
pi zontal axis, and at its outer end con- 
sists of a wire rod, its inner end being so weighted 
that the wire, if left free in a certain position, would 
be raised towards a vertical position,:/When the 
thread is broken, the vertical shaft is caused to partly 
revolve, and its arms withdraw the thread from the 
feed rollers. 

1049. Ficurep Desicns on 
Faprics, sy tHe Prize on NaP THEREOF, C. 
oa Abel, London.—27th February, 1883.—(4 commu- 

nication from La Société A. osse et J. Richard, 
) 6d. 
acts on the 


card 
fabric which is moved continuously over an edge pre- 
sented towards the card, so as to raisé a pile on the 
int een cylinder an 
fabric, with the latter of which it is caused to travel 
uniformly. 


led lind 


1050. Bicrcizs, W. Morgan- London.—27th 
Fe 1883.—(4 communication from M. 
Berlin.)—(Not proceed ) 


Dd ——s rods, so as to form a frame in the shape 

The lateral tubes are in two parts, the 
lower entering the upper and free to move in them 
within certain limits determined by springs fixed to 
the upper part of the frame. The treadles are con- 
nected by a cord passing over a pulley, and motion is 
conveyed to the diiving axle by bevel wheels from 


= 5 intermediate shaft. Other improvements are 
escri 


1055. Manuracture or Waite wy L. Brumlen, 
Wrezham.—2ith February, 1883. 

This consists in the process and a for the 
manufacture of white lead by = pes 3 or forcing car- 
bonic acid gas from a furnace of special construction, 
through a washing device also of special construction, 
and then through an oscillating Sonber with double 

m filled with wires of lead kept wet with a solu- 
tion of basic acetate of lead, and formed se that the 
carbonic acid is forced to pass through the lead wire. 


1058. Curr J., and H. Wilder, Walling- 
ford.—2ith February, 1883. 6d. 

The clips are mounted on flanges or grooves formed 
on the periphery of the pulleys, and on which they 
have a limited oscillation so as to grip or nip the rope 
between them. 

1059. Apparatus, &c., L. J. Crossley 
W. Bmmott, Halifax.—2ith February, 1883. 


Relates to an indicating relay for use in telephone 
a and other purposes, such as railway 

1060. Gas Moror, x von Martini, Frauenfeld.—27th 

February, 1883. 

The object is to utilise the expansion as much as 
possible, and for this purpose the engine works with a 
specially arranged compression and ignition chamber, 
in such a manner that the suction and compression 
takes place during one rotation of the hwy shaft 
with a small piston stroke, while a complete expansion 
occurs during the following revolution with large 
piston stroke. 

1061. Sensitistnc Paper AND DEVELOP- 
inc Picrures THEREON, IV. R. Lake, London.—27th 
February, 1883.—{A communication from R. B. and 
B.C. West, Guilford, U.S) 

This relates to pi otography, 
ence to the sensitising of the + Pane a e printing, 
and the development of the print, the object of th 
invention being principally to ‘avoid the necessity o 

msive silver sol now g ly em- 
ployed class of work. 

1064. HeaTinc AiR FoR WARMING 
Boipines, &c, W. Halifax.—2ith Febru- 
ary, 1883.—(4 communication Srom R. Tungler, 
Prussia.) 6d. 

The apparatus is constructed wholly of brick and 
mason work, except the doors and furnace bars. 
1067. For RIBBON AND OTHER SIMILAR 

Faprics 1n a Rou, 4. M. Clark, London.—27th 
February 1883.—(4 communication from J. Mellette, 
Winamac, U.8.) 6d. 

This relates to a ribbon holder constructed of two 

wire spring prongs, and also to the construction of a 


10°70. Mawuracture or Emery, Guass, OR OTHER 
AsrastvE SuBSTANCE IN COMBINATION WITH WOVEN 
FaBrics, OR OTHER FLEXIBLE &., 
J. and A. Bdwards, London.—27th February, 


6d. 

This relates party to the method ot applying and 
fixing abrasive the surface of flexible 
materials in alternate strips of coarse and fine powder. 
1078. Apparatus FoR TRANSFERRING LIQUID FROM 

one VESSEL OR PLACE TO F. J. Brougham, 


, the being coated with water- 
proof material, such as asphalte, rubber, or japan. 
111'7. or ALCoHOL Foop ror Ani- 
FROM AMYLACEOUS 


KE. Trobach, plete.) 4d. 

This relates to the manufacture of alcohol, and its 
object is to produce alcohol, preferably a pure alcohol 
free of fusel oil, in one process directly from amylace- 
ous fruits or cereals without Far 0d to the gee 
ous intermediate 
at the came time to an article of Too for 

as a waste produ a) 
of manufacturing alcohol. 
2 Brackets For Support of Rops or Bona, &e., 
J. Beech, Wolverhampton.—2nd March, 1883. 
The ect is that the angle of the sur- 
kets employed for the support of rods or 
1167. Borter Furnaces, H. J. Haddan, 
5th March, communication from WwW. 


food of the air to the furnace chambers. 


1181. Mawuracrurs or Buttons, H. 2. Newton, London. 
M A communication from A. 


sist in the means for 

button heads, which may be formed of horn, wood, 

bone, &c. 

1207. Fittration, and APPARATUS THEREFOR, W. R. 
Lake, London.—6th March, 1888.—(A communica- 

tion from J. W. Hyatt, New Jersey, U.8.)—(Com- 


_Tus relates to the general construction of the appa- 


1218. BREECH-LOADING AND Frire-arms, G. 


lumb, New York, and G. W. 
Daniels, Somerville, Mass.,U8) 1s. 
The main signal is held at safety by the attraction 
of an electro-magnet, the circuit controll: yo 
joc! 


ments being operated the train enterin, 
leaving the section. 


1229. CoLovurEeD 
PHIC CARD A. H. Dawes, Windermere.—Tth 
March, 1883. 
The process a. = placing of colouring matter 


between the trans and the Pye 

card, or other substance upon or before which it id 

or mounted. 

1851. Machinery For on Epce 
Banps oF STEkt anp oTHER Metat, 2. H. Brandon, 
Paris.—18th March, 1883.—{4 communication jrom’ 
L. Poilvache and A. Nagelmackers, Liege.) 4d. 

This consists in a machine for rolling or coiling on 
edge bands of metal of any cross section, and com- 
= mainly of two — parts, each being made 

one or several parts, of a rod or shaft passing 
through the centre of them and serving as a cord for 
coiling the band of metal, and of a roller for the 
purpose of guiding the band whilst being coiled. 


APPLICABLE TO STITCHING MACHINES, 
my —14th March, 1883.—(Not 


to an apparatus for ventin 
the fabric curlings over upon. iteelf itself, 
the edges are stitched together. 

434. Screw mere @. B. Vaughan, London.— 
MacDonald, Paris) 8d. 

This relates to the form given to the blades. 

1442. Bocizs ror TRANSPORTING FURNACE J. 


g frames, on which are formed or attach: 
g blocks, the whole being carried on ordinary 
wheels and axles. 

1545. on Rorary JZ. 
ville, Paris.—27th March, 1833.—(A communication 
from Forbes, Lawrence County, U.S.)—(Com- 
plete.) 1s. 8d. 

a. subject of the invention is an engine in which 
or other motor fluid actuates teeth placed 

wheel, which later is Keyed its 


Locomotives, H. A. Bonneville, Paris.—27th 
1883.—{4 communication from I. N. Forbes, 
A trochilic or , having 
abutment rollers geared to rotate in unison with a 
heel. One or more of these engines are 
dir on an axle or axles of the locomo- 
power directly thereto, any 
Sich result from the indirect application of 
the use of reciprocating engines. 
1813. Canriace B. J. B. Mills, London.—10th 
communication from C. Dégrange, 


) 

This relates partly tothe combination of an inverted 
syphon of india-rubber or other suitable elastic mate- 
rial, with two compressing rollers adapted to roll along 
the syphon, so as to flatten the same, and drive out the 
air and two removable wedges. 

1079. Mecuanica, Teterpnone Apparatus, J. 
Allison, London.—2th February, 1883.—(A com- 
munication from G. F. Shaver, Brie, U.8.) 6d. 

, First, in the mode of and means for sup- 


This 
porting and maintaining the tension of line wires; 


metal, 
ting uniting the the ave Fig 
for play of 


22°70. Actions or Pranovonras, J. Herrburger, Paris. 


with guide with whlch it is furnished with the 


hole for 


addition to its o function serves to vary the 
pressure between the metal stud on the centre of 
the dia, and the carbon button attached to the 
bar. When the current increases the core of the mag- 
net acting upon the suspended bar causes an in- 
creased contact between the metal stud and carbon 
button. The receiver consists of a stock or holder 


du ‘ic 
cantral part of of middle 
insulated iron wire, 
ne insulated wire. 
'h the coils of all the parts successively, so as to 
addition to the central magnet core a tubular 
et made of the iron wire, which while 


form 
electro- 


siderable extent re-acts ‘pon itself to produce the 

same result, whereby the vibrations of the diaphragm 

are amplified. 

24'75. Wixpow Sasues, A. Rudolph, San Francisco.— 
17th May, 1883.—(Complete.) 6d. 

This relates to windows in which the frame is 
pivotted in side bars sliding in the casing, and con- 
sists in forming the sashes and side bars th tongues 
and grooves so as to make a tight joint when closed 
in combination with central pivots and centre 
with double inclined = and which slide obliquely 
em slots in plates fixed to the side bars, so that 

bars and sash may be separated when the sash is 
to be turned, and kept apart by a gravitating lever. 
2556. Seraratinc, Feepinc, AND RIVETTING OR 

Serrine Suoz-Lace Stups or Hooks, H. H. Lake, 

London.—22nd, May, 1883. —(A from 


W. C. Bray, dD (Ce ) 8d, 
rhs sane the general construction of machines 
ese 


2561 OPERATING Gas Enornes, L. H. nae, Brooklyn, 
U.8.—22nd May, 1883.—(Complete. 

The invention comprehends as on members 
an engine adapted to work witha supply of compressed 
air and gas, an independently op air 
serving th as a motor to start the engine and ‘supply 
it with com air when running, and means for 
converting the fuel into gas under sufficient pressure 
to be supplied direct to the engine, and of burning 
without sthoke, the several members working inde- 
pendently, and combined to produce a motor under 

‘ect control, and capable of adapting itself to vary- 
conditions of use. It also comprehends a gas 
engine in which the cylinder is totally enveloped by a 
encasement, which also envelopes flues for the 
escape of waste gases, so as to utilise waste heat. Also 
a gas  ongh ge. in which provision is made fora slow 
eo the gases in contradistinction to an 
explosion. There are thirty-two claims. 

2606. Ostamine ArtiFictaL LicHT AND Heat, &c. 
Muir, London.—25th Day, 1883.—(Complete.} 


The object is to 94 light and heat by the volati- 
lisation of mineral or hydrocarbons, which is 
effected in close coutnane to the burner, where the 
resultant gas is burnt, whereby no holders or receivers 
are necessary. In one form of a ay er the oil flows 
to the burner, which is surrounded by a curved metal 
exposed to the flame of the gas when burnt, and which 
becoming heated, volatilises the oil as it is su to 
the burner. Other arrangements are descri 

2616. Corser, W. R. Lake, London.—25th May, 1883. 
—(A communication from I. Strouse, Newhaven. )— 
(Complete.) 4d. 

This relates to that class of corsets which are spe- 
cially designed to form a spinal support. 

2781. Arraratus ror CARBURETTING AIR AND DELI- 
VERING OR DisTRIBUTING THE SaME FoR LIGHTING 
AND Heatine Purposes, J. 8. Muir, London.—5th 
June, 1883.—(Complete.) 6d. 
is relates to # pparatus for carburetting air, and 

has for its object the construction of a pry appa- 

ratus which at the same time as it effectually carburets 
the air, delivers or distributes the carburetted air tothe 
burners where it is to be used in a steady equable flow 
without the use of governors, or re; tors, or accu- 
mulators, or the like, so that the carburetted air will 
reach the burners at a certain determined pressure, 
whether there are one or more burners in use. 

2789. Macutnery OR APPARATUS FOR DISINTEGRATING 
Frsrovs Pranrs, W. L. Wise.—5th June, 1883.—(A 
communication from D. Prieto, Washington, U. As 

in, grooved rollers, carrying c 
of crushing rollers, 

friction rollers, and scraping knives, are com ae 80 
that the fibrous plants to be treated are first broken or 
crushed, then acted upon by one = of knives which 
scrape one part of the plant, and then by another set 
of nabves which scrape the remaining part, whereby 
all matter is somneved & from the fibres. 

2908. Presses ror PrintiInc AND EMBOSSING 
Gally, New York.—11th June, 1883.—( 


relates to several improvements in 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gastte. 


284,357. Dynamo-zLectric Macuine, Charles &. 
Ball, Philadelphia, Pa.—Filed February 19th, 1883" 
Claim.—(1) In a dynamo-electric machine, the com- 
bination of two armatures on the same shaft, coupled 
or connected together as set forth, each of said 
armatures being located and adopted to be rotated in 
the inductive field of only one pole | of a magnet, said 
machine baving two unlike poles 
tially as shown and described. (2) The combination 
in a dynamo-electric machine pole 
opposite sides of the machine, of magnet bars 


different lengths on the two sides of the pole pieces, 
said bars being wound over their entire extent, except 
where the pole are located, substantial 


armatures being on the same shaft or adapted to be 
each of said armatures 
being located ‘and adapted to be rotated in tho 


in binati with flexibl 
pos 3 ion e flexible su) ‘tube 
as shown and described. (4) 


combina‘ of the flexible air preted dia: 

semtedC supply tube R, and adjusting screw, as 
ea n a gas engine, as herein 

air pump T, having the diaphragm and 


] A 


regulating valve, the gas supply pipe R, and blow 
(9 In combination, ied. 
@ gas engine, the mn slide 
wo parts, mou: ounted adjustal 
herein specified. (7) In a the sbaft, 
carryin crank arms, and f excentricall 
in relation to the main shaft I, the link, and crank H, 
in combination for operating the valve K, as herein 
specified. (8) combination of the disc and 
with the gine valve, as 
spec a engine, the concave er 


bustible mF and Provided with the perforated 
plate, as shown and described 
= 
CONTENTS. 
Tue Enoineer, October 19th, 1883. PAGE 
Tue Depreciation or Factories. No. III... .. 295 


Tar “Giapstong” Express Locomorive, L., B., 
anp 8. C. Rartway. (Illustrated.) .. .. 
Arc Lamps aT THE VIENNA EXHIBITION... .. 
Tae Severn Tonner. (Illustrated) .. .. 
Compete MILL AND PLANT FoR MakING 
(illustrated.) 
ARRANGEMENT OF SIGNALS, ‘Buackroot. (ilus.) 299 
WakNerke’s Pocket ANTINOMETER. (Illustrated.) 299 
Rarspanp Specrroscorg. (Illustrated.).. .. .. 200 
Lerrers TO THE EpitoR— 
Cast Iron v. Wrovucat Iron Suarts.. .. .. 300 
MARINE BOILERS .. .. oe oe 30U 
HoLiow Carson Lamps 800 
Tue New Patent Act ro 


v. ConTiIneNTAL Speep.. .. 301 
ConTINVOUS BRAKES .. .. «+ «+ 
THe PHONOGRAPH.. .. «+ 30L 
DEFINITION OF FORCE... .. «+ S01 
Squirting Brass Pipes ee os ae SOR 
Desicns, SPECIFICATIONS, AND INSPECTION OF 
Routing SCREWS... .. .. «+ «+ SOL 
Tue s.s. St. GERMAIN 


BRIDGE OVER THE Tarr, PoNTyPRIDD. (Illus.) 
VeERNON’S CHINA AND GLASB) 


Tae CaLcutTa EXHIBITION... .. «+ BO 
ING ARTICLES— 

Tue Derects or ouR TELEPHONE SysTEM.. .. 305 
PROFESSIONAL ETIQUETTE... .. «+ 305 
Recent Raltway ACCIDENTS .. .. ee 
“Nest GeaRINa” AND ROLLING FRIcTION.. 306 
Ammonia OBTAINED BY DisTILLATION OF TaR .. 300 
at SONDERLAND .. .. .. 807 
or THE DapHne DisasTER .. .. B07 
CoUNTERFEITING THE LuwmooR BRAND .. .. 307 

LITERATURE— 


Development of Armour for Naval Use .. .. 307 
New Form or Fiexisie Banp DyYNaMoMETER. 


VENTILATION OF TUNNELS. (Illustrated.) .. .. 808 
PREVENTION OF BLOWHOLES IN THE MANUF, 
or STEEL.. .. 
INFRINGEMENT OF THe LowMooR BRAND IN River 
Makinea .. .. . 
Tue Iron, Coat, AND GENERAL TRADES OF ‘Bm: 
MINGHAM, WOLVERHAMPTON, AND DisTRicT.. .. 309 
Norges FROM LANCASHIRE .. 309 
Norges FRoM SHEFFIELD.. .. oo ‘co 
Nores FRoM THE NoRTH OF Ewatanp eo 
NoTEs FROM 810 


Notes rrom WALES AND ADJOINING. Counties 
Tae Patent JOURNAL .. .. 
ABSTRACTS OF PATENT SpeciFications. us.) 812 
ABSTRACTS OF PATENT AMERICAN SPECIFICATIUNS. 314 
Collage 

Gigantic Organ oo 00 $00 
New Wet Dock at Maryport mee ae 
Death of M. Alfred Niaudet .. .. .. .. 
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Secretary uainted the 
Society jesty has beén 
‘ accordingly becom: 

loreal Society. 

Epps’s CocoA.—GRATEFUL AND Co: 

y & thorotigh of the natural laws 
which govern the operatiéns of stion 
nutrition, by a careful of the 
properties of well-selected 

vided our breakfast tables with a 
oured beverage which may save us can, 

doctors’ bills. It is by the judicious usé of suc’ 
articles of diet that a constitasion may be gradnally 
built up until enough to resist évery ten- 
dency to disease. Hundreds of subtle mi 
are floating around us to attack wherever 
there is a weak point. We may escape od with 
fatal shaft by well well fo 
pure blood and a properly nourish: 
Civil Service Gazette.—Made simply ad. boiling 
water or mi 01 

London,”—{Apvyz. 


Mmunication Cal De eD Diower pipe U, Of igniter V, cured in 
! at a later stage to side of the cylinder, and thi => serving as a 
another main, and so on, and thus the different nig Boy Pong FY guard to prevent ignition until it has passed above 
qualities of gas given at 28th February 1888.’ 6d igniter, as herein shown and 
q times are separated, and at the same time a simple , “ 4 scribed. (3 a engine, the air pump T, 
mode is provided for regulating the suction applied to | _ This relates principally to apparatus designed to . a 
i 
ny 
— acting as an inducing helix to the central magnetic 
London March, communication | core is itself acted upon and rendered magnetic by iva \ 
\ —\ 
ASA 
fi U 
outer end, and between the branches the rove passes. | im) i 
The second arm has a quadrant rack, engaging with a 
SS 
The main objects are to prevent smoke in the burn- 
This relates to improvements in the ‘manufacture of 
f buttons with soft shanks, and the 7 con- 
The two axles are rigidly ___ by two vertical — 7 
tubular rods whose upper and lower ends are jointed =e Be Lowe UB) ba M. V. Kacer and W. J. 
The improvements consist in a cartridge case, into 
which the cartridges are introduced, by forcing them in 
: one at atime in an oblique position at the fore end of 
: the case, the breech-block having been first retracted. 
1218. Etectro-macreric SicNaL APPARATUS FOR 
i Raitways, &&., F. J. Drewry, Burton-on-Trent.— 
7th March, 1883._{A communication from J. D. 
302 
302 
’ This relates to a slag bogie constructed with a bottom machings laten 
plate formed in longitudinal sections of cast iron, 4 
: ound together and secured to open box-like support- SD 
| 
284357 | 
CX : \ 
mann] 
fi This relates to the combination of the hammer pro- 
be vided with a regulating screw, the prolonged butt of | dynamo-electric machine, of two armatures coupled 
t which serves as a back check, with a system of jack | or connected together, as set forth, and two pole 
to the | pieces on opposite sides of the machine, both of said 
check 
ting 
x 
i 


26, 1883. 
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THE MADRID EXHIBITION. 

Tus Exhibition, the official title of which is Exposicion 
Nacional de Mineria, Artes Metalurgicas, Ceramia, Cris- 
taleria y Aguas Minerales, has been re-opened. It was 
first opened on the 29th of last May; but was closed again 
on July 14th on account of the -hot weather, remaining 
- the saying goes, only dogs and Englishman are to 

be ak in the streets. On the 8th of September it was 

re-opened for the autumn. At its opening in the spring it 
attracted but little notice; but has been far more successful 
this autumn, being well attended, and articles calling 
fre attention to it having appeared in several of the 
eading Madrid newspapers. The object of the Exhibition 
has been officially declared to be “the forwarding of the 
interest of mining and metallurgical industries,” the 
Government wishing it to be looked upon “not so much 
as a vain display of wealth, but rather as a demonstration 
valuable to capitalists of the immense future and enormous 
opening there is in Spain for the complete development of 
mining, and as a most useful lesson to miners, enabling 
them to study the best methods of improving and perfect- 
ing their TOCERBES 80 a8 to obtain economical and remunera- 
tive ts. 

For the execution of this project a portion of the public 
park of Madrid has been enclosed, and in this enclosure, 
measuring about 450 metres by 350, a number of pavilions 
have been erected, in which the various exhibits are dis- 
played. On entering the Exhibition grounds we have 
immediately facing us the grand pavilion, This handsome 
structure, which, unlike the minor edifices, is to be per- 
manent, is devoted to a miscellaneous collection of exhibits. 
In the central space isa handsome trophy composed of 
finished brassware of all kinds, shown te the establish- 

‘ment San Juan de Alcaraz, Albacete. ‘This exhibit is a 
flagrant example of a practice but too prevalent throughout 
this Exhibition, and which has been justly censured by 
the Madrid press, namely, that of admitting almost indis- 
criminately any exhibits that will look well and fill u 
space, even if they be only in the remotest way connect 
with mining or metallurgy. In this case more especially 
is the incongruity striking, when the central and most 

prominent exhibit in the grand pavilion of a mining and 
metallurgical Exhibition is seen to consist of brass bed- 
steads and candlesticks. Tasteful and well-arranged as the 
display unquestionably is, it ought, if admitted at all, to 
have been relegated to some subordinate position ; and the 
place of honour assigned to an exhibit bearing more 
directly on the objects of the Exhibition. Immediately to 
the right are several similar exhibits on a much smaller 
scale, as also some excellent examples of malleable iron cast- 
ings made by Messrs. Sagardin and Sons, of Bilbao ; some of 
the castings are shown simply rumbled, others finished and 
nickel-plated, whilst the amount of twisting, &c., that some 
of these objects have undergone without fracture shows 
that the art of ne malleable castings has here been 
carried to a high degree of perfection. Further down we 
come to the capital exhibit of Messrs. Hadfield and Co., of 
Sheftield, who show a number of their excellent cast steel 
products, such as bevel and spur wheels, spanners, tram 
and mine wheels, railway crossings, &c., some of the 
castings being drawn out under the hammer to show the 
high quality of the steel. This is undoubtedly one of the 
most creditable of the English exhibits here, Next to it 
are a couple of table cases containing a collection of 

Spanish minerals shown by the Spanish Natural History 

useum. Of it we can only say that it is very far from 
doing justice to its subject, being notably imperfect and 
not well arranged. Indeed, it may be remarked that in 
the whole Exhibition there has nowhere been any attempt 


made to illustrate the mineralogical as distinct from the | Th 


mineral wealth of Spain. We tind, of course, tons of lead 
ore, but the beautiful series of crystallised lead minerals 
for which Spain is famous are here barely represented, 
some characteristic species, ¢.g., Linarite, being altogether 
absent. This exhibit, indeed, falls very far short of what 
one might fairly have expected to find under the actual 
circumstances. Near these cases, in the south-west wing of 
the building, the important Sociedad General de Fosgatos 
show a very complete series of minerals—phosphate of 
lime—and country rock from their mines at Caceres. i 
company, which was only incorporated in 1876, is now 
working six mines at Caceres, and producing monthly from 
four to five thousand tons of crystalline phosphate of lime 
of various qualities. The bulk of their production is, we 
believe, shipped to England vid Lisbon, for conversion 
into superphosphate. 

In the opposite wing, the Compania de Ferro-carriles de 
Madrid a Saragosa y Alicante attention to the extent 
of their coal mining operations with a well-executed model 
of the poppet heads and winding engines at the mouth of 
one of their pits, and a handsome and tasteful trophy built 
of bricks moulded of crushed coal, and show also 
samples of their round coal, coke, and a collection of fossils 
found in the course of their operations, Like most Spanish 
railway companies owning coal mines, they prefer to burn 
these bricks of artificial fuel in their locomotives—thus 
using up their slack—and to dispose of their round coal and 
In the nave of the pavilion the Sandy- 

t Foundry Company are ly represented by a couple 
of small models, one of an Elephant stamp of an 
type, and the other of a ten-stamp Californian gravitation 
battery of antiquated design. Near this is a small display 
of Cardowan fire-bricks, lumps, &c. A handsome trophy, 
consisting of roll, cake, and flowers of sulphur, shown by 
per A Sociedad Espanola de Azufre, Bilbao, is worthy of 
notice. 

Two metallurgical processes illustrated here deserve a 
word, principally on account of their somewhat unsubstan- 
tial claims to be considered novelties, The tirst is the so- 
called Dupuy system of obtaining malleable iron direc 
from the ore ; in it, the ground ore mixed with a certain 
proportion of iron and clay is formed into hollow bricks in 
a special mould, and then reduced by cementation in a gas 
furnace, there being thus little in the process to distinguish 
it from the Chenot and dozens of similar abortive attempts 


to do away with the necessity of producing pig iron in bad 
first instance. It is said, however, to be working success- 
fully in the United States. The other process is that of 
Sor Manhés, which is worked by the Sociedad Anon; 
de Metallurgia del Cobre at their mines in Corduba. e 
process consists in first smelting the ore for regulus in the 
usual way, and then “blowing” the molten matte in a con- 
verter closely resembling the er converter, the only 
difference being that the Manhés converter has its tuyeres 
horizontal and a short distance above the bottom. This 
ao it will be seen, is just about the same thing as the 
ollway process, which was brought so prominently before 
the notice of metallurgists some four or five years 

Leaving the grand pavilion and keeping to the right 
through the grounds, we come first to the exhibit of the 
famous Almaden mines. In a small pavilion built and 
decorated in the Moorish ‘style are displayed a my am 
series of the various grades of mercurial ore that are here 
worked, — with plans and models of the mines and 
furnaces. In the centre of the floor is a small cast iron 
fountain — upa jetof mercury. Near to this exhibit 
is that of the Morgan Crucible Company, who show their 
well-known graphite and fire-clay crucibles, mufiles, and 
furnaces. The next exhibit of importance is the so-called 
German collection. This isin a light iron edifice constructed 
by a Berlin firm and containing examples of machinery 
exhibited by a number of German firms. H. Griison, of 
Bruckau, near Magdeburg, shows an extensive collection 
of chilled iron castings, such as mine and tramway wheels, 
anvil blocks and railway crossings, some broken to show 
the depth and nature of the chill. He also exhibits stone 
breakers of the Blake type, a good set of Cornish crushing 
rolls, and some disinteyrating mills for the softer classes of 
minerals; the chilled castings produced by this firm appear 
to be of excellent quality. Kirting Brothers, of Hanover, 
also display a deal of miscellaneous mining machinery, 
the most notable being a pulsometer closely resembling the 
well-known English type. Among the other exhibits in 
the German section are fire-bricks, gas retorts, and other 
refractory material from Stettin, blasting and gunpowder 
from Rottweil, Hamburg, steel cables and wire from W. 
Schulze, of Wellinghausen, and other articles of minor 
interest. The so-called Machinery Gallery, which we 
come to next, is conspicuous chiefly by its poverty, the 

rincipal exhibit here being steam engines of various types. 

the Maguinista Terrestre y Maritima, of Barcelona, show 
a highly finished stationary horizontal engine of 100-horse 
power, with an improved Corliss valve motion, as also 
several smaller engines; the exhibits of this company are 
remarkable for their good designs and high-class workman- 
ship. Robey and Co. show several steam engines, among 
them a very neat semi-portable engine, complete with 
boiler, &c., and with the cylinders beneath the boiler; this 
engine is frequently in motion, working a rotary pump of 
the same makers. e Pulsometer Engineering Company, 
Limited, London, also exhibit here a number of their pul- 
someters. The next building, the so-called annexe to the 
grand pavilion, contains a number of minor exhibits, prin- 
cipally specimens of minerals from various mines of very 
secondary importance. 

A small kiosque near the last shows the lead-ores, and 
the metallurgical products obtained therefrom, of the 
famous mines of. Linares, known as the Arraganes ; this is 
one of the mines which belong to the State, but are farmed 
out to private individuals, ’ 

The Compania Asturiana make a magnificent show 
of mineral wealth in a most gracefully designed and well- 
executed ornamental pavilion, built entirely of sheet zinc. 
The minerals here displayed comprise coal of good quality 
from the Arnas mine—Asturias—blende, calamine, galena, 
copper pyrites, fluorspar, spathic and specular iron ore, &c. 
ey also show specimens of zinc and lead in ingots, 
tubes, and sheets, and some machinery for the production 
of these articles, Moreover they have a narrow gauge— 
55 centimetres—engine and car, the former built by 
Marcinelle and Couillet, Belgium, running on a circular 
track and through a tunnel constructed by the Orbo Coal 
Mining Company, in order to give the general public an 
idea of the appearance presented = one of the main 
levels in a well kept coal mine. The Real Compania 
Asturiana produced, in 1882, 30,400 tons of zinc, in ingots, 
sheets, &c, 13,000 tons of lead, and 9400 kilogrammes of 
fine silver, 

The next exhibit is the very important one of the Rio 
Tinto Mining Company. The han wooden pavilion 
dedicated to their mines and their various products was 
made and ready for shipment to Spain within twenty 
days after the receipt of the order for it by Messrs, 
W. H. Lascelles and Co., of London, and reflects great 
credit on that firm. The centre of the floor is taken up by 
a large model of the workings at Rio Tinto, the character 
of the ore deposit being moreover fully explained by 
various geological and other maps and plans. There are 
also plans and models of the various machinery and the 
wharves employed in getting, preparing, and shipping the 
mineral. Round the walls are cases containing an excel- 
lent series of specimens illustrating the process of kernel 
roasting, specimens of cement copper, and other cupri- 
ferous products obtained from the ore; samples of iron 
and steel manufactured oe gest or entirely from 
the roasted ore—* Blue Billy” er the sulphur and 
copper bave been removed; these are contributed by 

essrs, Cammel and Co., of Sheffield. The Runcorn Soap 
and Alkali Works show a series of chemical products, 
whose manufacture is based on the employment of the 
sulphuric acid obtained from Rio Tinto pyrites; and 
Messrs. Jas. Gibbs and Oo. show artificial fertilisers, pro- 
duced by the aid of the same acid. This exhibit of Rio 
Tinto ores and the secondary products obtained from it is 
one of the most instructive elegant in the Exhibition, 
and moreover, teaches a very suggestive lesson as to the 
value of foreign enterprise in turning to account the great 
mineral wealth of Spain. As long as the Rio Tinto mines 
were in the hands of the ae Government, they were 
practically unproductive. English capital and enterprise 
were set to work, and have produced the splendid results 


demonstrated in this excellent exhibit, 


Camtitins our round, we come to a small shed, in which 


the Osnabriick Iron and Steel Company show samples of 
girders, beams, and rails of Bessemer steel, as also examples 
of their systems of sleepers of the same material for rai! 
and tramways, The sleeper consists practically of an in- 
verted light channel beam. The excellent quality of their 
material is shown by rail ends that have been drawn out 
under the hammer, and worked into all manner of grotesque 
forms; notable are two ends of their railroad sleepers, each 
of ee been forged out into a tolerably well-shaped 
miner’s 


An English firm in Madrid, acting as agent for several 
well-known English manufacturers, has made a rather 
pretentious display, which it has thought fit to entitle the 

vilion of “ Maquinaria Inglesa.” The main attraction 

re consists of a full-sized pit, 3 metres by 2 metres in 
section and 13 metres deep. This little shaft has been 
bricked to hold the sides up, and is furnished with ladder- 
way and a set of force pumps; also with a pair of iron 
kibbles and the corresponding poppet heads, all worked by 
a 10-horse power horizontal Tangye’s engine. So far the 
exhibit, though, of course, devoid of anything like novelty as 
far as the mete 9 te goes, is calculated to give a fair idea of 
the appearance of a pit’s mouth in active operation, and is 
well _—— to catch the attention of the unscientific 
public. This is all very well, and no fault can be found 
with it; but, unfortunately, it has been considered neces- 
sary to add to it, and work. by the same engine, a pair of 
miserably constructed Cornish rolls with revolving riddle 
and a bucket wheel of a most antiquated type of construc- 
tion, the rollers being raised up on a frame about 10ft. 
high, and pressed together by the old-fashioned and clumsy 
bucket counterpoise. 

In striking contrast to this arrangement, and as though 
designed to make its defects more apparent, we have close 
to it the _— exhibit of ore-crushing and concentrating 
machinery shown by the Humboldt Manufacturing Com- 

y, of Kalk, near Cologne, which is, perhaps, the only one 
in the whole Exhibition deserving of careful study by a 
mining engineer. This firm show a first-class floor of ore- 
dressing machinery of modern type, designed to treat 
25 tons of ore per day, the apparatus for the treatment of 
the slimes alone being wanting. The machinery consists 
of :—(1) A 15-horse power horizontal engine with vertical 
boiler, which, though well adapted for its yorpens is 
certainly not equal to the engines shown by some English 
firms. (2) A strongly constructed ore breaker of the 
Blake type, but clumsier, and ee less efficient than 
the best English models. (3) From the ore breaker the 
broken mineral passes to the Cornish rolls, These are of 
a very neat and compact design. The rolls are constructed 
with renewable rings of good chilled iron, and are furnished 
with solid rubber springs carefully protected from grease 
and oil. The distance apart of the rolls can be regulated 
at will, and a hopper with automatic feeding geet is added. 
(4) The crushed ore is lifted by an endless belt, furnished 
with light wrought iron buckets, to the uppermost of a 
set of four sizing drums set on a wrought iron frame, the 
mesh of the largest riddle being 4 mm., and of the smallest 
1} mm. (5) The product from each drum to @ con- 
tinuous acting jig, with fixed sieves and movable pistons, 
of the well-known. Rittenger type. Each jig is setina 
wrought iron case. For the two smaller sizes the 
concentrated mineral through the sieves; for 
the two larger ones there are delivery gates for each 
class of minerals, none passing through the sieve, 
In either case the result is the same, the products from 
each: jig being concentrated ore, deads, and an intermediate 
product which consists of les asarecomposed ly 
of ore and partly of gangue. Thisintermediate product hasto 
be again crushed before being further treated. The crushing 
is effected in a simple disintegrating mill, known as the 
Heberle Mill. In an iron case revolve a pair of discs face 
to face, a little excentric in their positions as regards each 
other ; the distance apart of these discs, which are made 


of cast iron chilled on their inner faces, can be regulated . 


by means of ascrew. After being crushed in this mill the 
fine ore is returned to the jigs. By means of this dressi 
machinery it is claimed that the most intimately mi 
ores can be completely separated from each other and from 
their veinstuff. At the time of our visit it was worki 
very well, but the ore under treatment was one that offi 


no difficulty whatever, a rather coarse-grained: galena. 


in a calcareous 
very compact 
of water. It is to be noted that this latter isa most im- 
desideratum in any machinery intended for use 
in 


The next important exhibit is the very neat structure 
representing Swedish mining and metallurgy. Its leading 
features are the air compressors and rock drills on the 
Schramm system, some horizontal engines by the Atlas 
Company, steel bars, and machine, and mining tools from 
some of the principal Swedish manufacturers, and chilled 
cast iron wheels from the Arboga Company’s panei, 
Thalen’s magnetometer for inv: ing the magnetism 
minerals is also shown here, together with various other 
scientific instruments. The entire Swedish exhibit, which 
has been entrusted to the care of Professor Nordenstrom, 
is very neatly ed, and makes a most favourable ini- 
pression = the visitor, testifying to the very ad eC 
state of mining 


has the advantage of 


and metallurgical industries of that 


country. 

Nea the Swedish pavilion we note the exhibit of the 
Sociedad Hullera y Metalurgica de Belmez, who show two 
tall pyramids of artificial fuel—bricks of com coal- 
dust—also much good-looking round coal, lead ores, pi 
lead, &c, In connection with this exhibit may be no 
a deficiency for which, with a very few exceptions, nearl 
all exhibitors may be blamed. We refer to the great dearth 
of analyses of the minerals exhibited, and notably, in the 
case of coals and iron ores, an exhibition of the mineral 
without stating its composition is of but little ical use. 

Close to this last exhibit again is the stracture 
erected by three of the most important companies in 
Bilbao, namely, the Orcanera Iron Ore Company, La 


Société Francobelge des Mines de Somorrostro, and Lia, 


using a very small quantity indeed. 
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excellent series of models showing their different methods 


a ne transferring, and di ing their 
iron ore = its way rom the mine to the ship’s ho 
The Société Franco! have an exhibit very similar to 


the above. They show tiful specimens of their fine 
brown hematite, together with their other ores, maps, 
plans,.&c:, and an excellent model of their inclined planes, 
and of their arrangements for transferring the mineral 
cars to the railwa: 
principal mining companies e Bi districts, 

em shipped as pee about a million tons of ore, 
the total export from Bilbao having been four millions of tons, 

These two exhibits occupy the two sides of the pavilion, 
in the middle being that of Messrs. Ybana and Co., who 
- besides models of their three blast furnaces, samples 
of their 


coal, iron ore, and calamine mined by them. Similar are 
the exhibits of the Sociedad Anonima Fabrica de Mieres, 
the first firm that succeeded in making coke iron in Spain, 
and also that of the Sociedad Duro y Compani 
The province of Asturias, one of the richest in mineral 
wealth of all Spain, has shown in a large pavilion samples of 
its various mineral products, including ores of iron, copper, 
antimony, mercury, cobalt, nickel, zinc, manganese, and 
lead, also peat, lignite, several varieties of bituminous coal 
and anthracite, and a large collection of rocks suitable for 
building materials. 
The above brief description will serve to give a general 
idea of the character of this important Exhibition; there 
are, in addition to those already enumerated, various 
exhibits of raw ores, crude metallurgical products, mineral 
waters, china, glass, and earthenware, &c., which we have 
not thought worthy of individual mention. The general im- 
pression which the Exhibition produces is that of the enor- 
mous mineral wealth of Spain. Spain has at least six separate 
and large coalfields, in most of which the coal is close to 
the surface and can be readily got. On every side in this 
Exhibition may be seen large blocks of splendid looking 
coal, not to speak of other fuel, such as lignite, &c, Spain 
has within its own limits fuel sufficient to supply the wants 
of an indefinite number of manufacturing industries, 
certainly far more than sufficient to produce anything it 
can possibly need for its own consumption; yet not onl 
are nearly all the manufactured goods it consumes iepeitel, 
but more than half even of the fuel it uses is imported 
from abroad. No stronger proof of the want of Spanish 
enterprise, and of the magnificent field open to the 
employment of foreign capital, could possibly be adduced. 
The same may be said of the Spanish iron trade, Spain 
exported last year close on five million tons of iron ore, 
and imported two-thirds of the iron it consumed, the total 
consumption having been only 170,000 tons in round 
numbers, The greater part of this import was from 
England ; yet in Spain better ore than the best Middles- 
brough ore is being every day rejected as refuse. It is but 
aes to add that Spain has made great advances in metal- 
— matters in the last half-dozen years. 
hilst the display of native mineral products in this 
Exhibition is most interesting and instructive both as 
their variety and economic importance, that of 
mining machinery, principally, of course, derived from 
foreign sources, is notably inferior. It is true that none 
of the best English or American houses have exhibited, 
and that only Germany and Sweden, among foreign 
nations, have made even a pretence of showing any good 
mining machinery. Such an important trade as the 
Spanish ought not, however, to be neglected by English 
manufacturers; whilst German houses have on the other 
hand carefully studied the requirements of the Spanish 
mining industry, and are therefore justly esteemed there. 
It is probably to such facts as these that the opinion is due 
which we have heard more than once expressed in Madrid, 
namely, that England cannot compete with other nations 
in the manufacture of ore-dressing machinery. We may 
add, and the circumstance may have some significance in 
this connection, that the mining schools of nearly all 
Euro States are represented by maps, drawings, 
scientific works, &c. Our own geological survey is repre- 
sented, but it is almost su uous to add, we are not 
represented by any national School of Mines. 


Tur PaNnaMA CaNAL.—According to a statement by M. Dingler, 
director-general of the Panama Canal work, the amount of earth- 
work be 100 millions, instead of 80 millions as previously 
estimated. These, however, it is now said, will cost less than 80 
millions would have done had the rock ex been met with. 
It is now affirmed that the very hard rock does not exist, and even 
= is less than survey had indicated. The 

us much less refractory than was originally supposed 

the mode of cutting has been changed. The oubunianeote af the 
canal, which in the rocky part would have been almost like 
vertical walls, will be flatter, involving the removal of more cubic 
metres. This accounts for the total of 100 million metres instead 
of 80. But the first excavations, according to the engineers, would 
have cost 10f. a metre, whereas the new work will only cost on an 
average a-third of thissum. The 100 millions of cubic metres to 
—in short, wit ———- included, may be expected to cost in 
all 500,000,000f. With 100,000,000f. for meeting the unforeseen, a 
total of 600,000,000f. is the nditure indicated by M. de Lesseps 
for the completion of the yang provided, of course, there is no new 
miscalculation. In was believed at the outset that the canal might 
be ready in 1888, viz., five years. Last year this calculation 
became a certainty. The — fact is reported that at some 
sections whither machines had been brought to perform the excava- 
—_ the negro workmen hired in great numbers merely as hodmen, 
asked to be allowed to do the excavating themselves, and have, in 
fact, succeeded in doing it cheaper, The machines were, therefore, 
conveyed to another yard, 
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‘THE “GLADSTONE” EXPRESS LOCOMOTIVE— 
L. B. & 8. C. RAILWAY. 
No. IL 

In our last im ion we described the Gladstone in 
general terms. We have now to call attention to certain 
characteristics of the engine which deserve particular 
attention. 

The boiler contains a great deal of heating surface in 
proportion to its weight and its size. The tubes being 
very smail, numerous, and closely set, it would not be 
possible to work such a boiler satisfactorily unless certain 
precautions were taken to supply it with very clean and 

feed-water. It is well-known that if water is heated 
it throws down lime salts, and the use of hot feed-water 
economises fuel and spares the boiler many strains due to 
the forcing in of cold water. Mr. Stroudley has for several 
years heated his feed-water by carrying a portion of the 
exhaust steam back into the tender. This system also 
allows the exhaust of the Westinghouse pump to be uti- 


that the tubes are all bent upwards i amount equal 
to their own diameter, namely, 1}in. is permits expan- 
sion and contraction to take a without starting the 
tube ends in the plates, the tubes hogging up or 
straightening themselves as the case may be. This bend- 
ing is done very quickly and accurately across a horse by 
the boiler makers. The tubes so bent never leak or give 
trouble in any way. 

The crown of the fire-box is supported by solid roof 
stays ; these are forged, and the water spaces cut out, the 
bosses being afterwards rounded in a drilling machine and 
tapped. This admits of the stay being reduced in thick- 
ness and kept well above the crown plate, the space 
being actually 2in. These stays lap well-over the ends of . 
the vertical plates on which they rest, and are provided at 
the back ends with bosses into which copper stays are 
tapped in the same manner as in the other parts of the 
fire-box. There are no longitudinal or through stays. The 
stays are attached to the crown of the outer shell by heavy 
angle bars which are carried well down into the water 

space and thinned off towards the ends, to. 

prevent local action by the deflection of the 

crown. The holes are made ;';in. oval to 

permit the fire-box to rise when the steam 

is being got up. It is now more than 
twenty-five years since Mr. Stroudley first 
adopted this We may mention 

here that he has for some time past been 

using the direct stay introduced by Mr. 
Stirling, of the Great Northern Railway. 

pak This was first applied in the small “Terrier” 
Ff engines, where it works admirably, giving 
no trouble whatever ; but it is found that 


CROSS SECTION OF TENDER. 


lised, as this is turned into the bottom of the tank through 
a check or non-return valve ; it also softens the blast and 
rmits the waste cock from the steam chest to di 
into the water instead of blowing all over the station—a 
very serious matter in crowded London stations in the 
winter. To use hot water, however, 2 pump must be em- 
ployed ; and if our readers will turn to the supplement we 
published last week they will see that the = is of 


peculiar construction. It has three inlet and three outlet 


Ne 


MILES 


' the expansion in a large fire-box is so great 
; that it does not answer, causing the tube 
' plates to crack and the top to bend down ; 
and the stays also sometimes break. Fora 
long time past Mr. Stroudley has not built 
any engines other than on the present sys- 
tem introduced some sixteen years ago. 
Roof stays have been generally made flat 
on the underside, anda ame ut between 
the stay and the crown of the box ; but as 
thisis not in metallic contact with the stay 
~-% bolt, the latter becomes heated and the head 

i} burns off and gives trouble. This does not 
take place when the stay bolt is screwed 
into the roof stay close down. to the plate, 
as the cooling surface of the stay is so great 
as to protect the stay bolt. 

The fire-door was designed by Mr. Stroud- 
ley many years ago. Its construction is 
clearly shown in our supplement ; it con- 
sists of two parts, the upper worked by a 
lever, and a lower, which is merely a light 
iron flap. This door is very satisfactory in 
its action and easy to maintain. The cast 
iron deflector, which forms the door, is 
separate from the hinge, and can be re- 

laced in a few minutes; they generally 

t from three to four years without re- 
newal. The old wrought iron deflectors 
formerly employed were very costly, wearing 
out in ashort time, especially if not carefully 
used. The advantage of this form of fire-door is that it pre- 
vents the cold air Saleing access to the tubes, and it allows 
the driver to work the door when firing is going on, without 
taking his eyes off the signals and without looking into the 
fire ; which, of course, has a bad effect upon the eyes at 
night time. 

The whistle was designed some twenty years ago by 
Mr. Stroudley. He tried a number of experiments before 
adopting the proportions now used, so as to obtain a power- 
ful note, and at the same 
time one that would give 
as little offence to the ear 
as possible. He found 
that the particular di- 
mensions adopted give a 
soft note, which carries 
much better than the 
shrill whistle, which, 
though ear-piercing when 
close to, cannot be heard 
at a distance; indeed, 
it cannot be heard so far 
as a signalman can see 
thesteam. It waspointed 
out to him by a signal- 
man many years 
that he could see the 
engines whistle without 
hearing them; but, of 
course, this was only 


useful in the daytime, 


Cut off, 27 cent.; boiler pressure, 
hour ; gations, 1 in 264 up; number of carriages, 13; 3) 


valves, and an air chamber quite close over the out- 
let valves ; the pump ram is a steel tube with an internal 
rod welded to it at the back end, so that it is elastic, and 
free to follow the spring of the frames and twist of the 
engine. Such pumps give less trouble and cost less to 
maintain than injectors. In the suction pipe two small 
snifting valves are fitted; these take in air at every 
stroke, and so soften the working of the pumps, and keep 
the air vessels supplied. When the water, however, gets 
very low in the tender and very hot, these valves do not 
work ; and a small cock is provided on the Westinghouse 
main pipe, which allows a little air to escape into the 
pump, keeping it perfectly quiet, as when the water is 
colder. By using this system, in preference to injectors, 
the boiler is also kept cleaner, and of course makes steam 
better. The large s engines on the Brighton Railway 
ran 300,000 miles before the tubes were taken out, and 
they were then quite clean. A point well worth notice is 


125-140 1b.; steam chest pressure, 120-130 Ib.; speed, 25 to 50 miles per 
; approximate w 


hence the alteration. The 
valve is so arranged that 
the driver, by taking 
hold of the handle, causes 
the whistle to k instantly, no matter which way he 
moves the handle, and this quickness is of value in the case 
of platelayers and others, who are frequently on the line 
in front of the engine, and require ‘very prompt notice. 
The arrangement of the reversing gear is extremely 
ingenious, and in sofaras we know, almost the only success- 
fal antomatic reversing gear in use in this country. The 
reversing wheel and screw can be worked by hand, but 
the compressed air from the Westinghouse brake reservoir 
is employed to do all the heavy work. Mr. Stroudley, in 
designing a large goods engine in 1870, made an arrange- 
ment of steam and hydraulic gear for reversing, providing 
a by-pass cock, however, to the hydraulic arrangement, so 
that the usual hand lever could be used should anything 
go wrong with the steam apparatus. Fearing, however, to 
introduce any complication at the time, he let this stand 
over, but steam and hydraulic gear has, on exactly the 
same plan, but without the hand lever, been since applied 


eight of train and passengers, 
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4 Sociedad de los Altos Hornos y Fabricas de Hierro y - 
Acero de Bilbao—Sores Ybana y Cia. The first of the 
above-named companies exhibit a id and 
> several large masses of their magnifi| plans of 
4 their mines and inclined plan and an 
very castings. We have it on the best authority that aid 
‘ . this enterprising firm. are about to increase largely their fi 
blast furnace —— and to lay down a complete blast bow 
furnace plant, which will be the first of its kind in Spain. bie 
The Compania de Mines y fundiciones de Santander y Kone 
8 Quiros show in a large wooden structure a number of bars P re 
and beams of iron of various sections; also samples of 
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on many railways. It, however, has this disadvantage— | and rod attached to the nut of the reversing screw, and a| of the Westinghouse fittings by Mr. Stroudley. Engines 
that the engine cannot be reversed unless steam is put on, | small three-way cock allows the air from the Westinghouse | fitted with pumps alone will get into trouble if they: 
and should anything fail in the apparatus it could not be | main reservoir to pass in behind the piston. This forces | are com to stop for any time with a heavy fire on, 
reversed at all. In 1873 he introduced the direct screw | the engine into back gear, and the screw has merely to| no means existing oF getting water into the boiler. To 
to the reversing rod, doing away with the quadrant lever | be to regulate the movement. By allowing the air} obviate this difficulty Mr. Stroudley puts an auxiliary 

i very simple arrangement, | to escape, the weight of the valve motion will put the | feed-pump under the air cylinder of the Westinghouse 


and multiple joints, ga 
and fitted to the “ D” class engines: on the Brighton line. | engine into for gear. There are no balance-weights, | engine, and he provides a valve by which air is permitted - 


f 
AP. = 88.00 
BACK GEAR 

¥ t-off 75 cent.; boiler pressure, 1101b.; steam chest pressure, 1'01b.; speed, 9 miles per hour = 89 revolu- : 

“tone gradient, Lin 818 up; number of carriages, 14 ; approximate weight ot train passen- - 

Seri gers, 118 tons 18 ewt.; total indicated horse-power = 238°4. Cut-off, 17 to 50 per cent.; boiler pressure, 135 Ib ; steam chest pressure, 130 to 110 Ib.; speed, 50 to 51 miles per 
; gradient, 1 in 264 up; number of eae weight of train and passengers, 


; boiler pressure, 1251b; steam chest pressurc, 100 Ib.; speed, 56 miles hour = 242°66 
passen| 


gers, 178 tons 12 owt.; total indica aid aie C:+-off, 62 per cent.; boiler pressure, 1301b ; steam chest pressure, 1901b.; speed, 58 miles per hour = 220°6 
; revolutions per minute; gradient, 1 in 264 down; number of carri: ges, 16; appr ximate weigit of train and 
passengers, 146 tons 6 cwt.; total indicated hucse-power = 933 6, : 


AP=53'3 


Cut-off, 50 per cent.; boiler pressure, 1101b.; steam chest pressure, 1101b.; s 65 miles hour = 281 
revolutions per minute; gradient, 1 in 660 down ; number of carriages, be ne ome Naa weight of train and sd 


passengers, 148 tons 8 cwt.; total power = 738°04. 
Cut-off. 6’ per cent : toiler pressure, 1151b; steam chest ure, 1001b.; speed, 60 miles hour = 260 
revolutioas minute; grediont, 964 dawn ; musber of 8, 25; a xitaate weight of train aud 


Cut-off, 50 per cent.; boiler pressure, 125lb.; steam chest pressure, 125 1b.: speed, ‘5 mil 
revolutions per minute; gradient, 1 in 264 down ; number of 16; approximate w. of train ani 
ers, 148 tons 8 cwt.; total indicated power = 906, 


Cut-off, 50 per cent.; boiler pressure, 1251b.; steam chest pressure, 1201b.; speed, 65 miles hour = 281, 
, 145 tons 5cwt. total indicated horse-power = 787°2. 


AP =25-7 


Cut-off, 75 to 88 per cent.; boller pressure, 115 1b.; steam chest pressure, 105 Ib.; from 0 to 30 miles per 
hour; 1 in 818 down; num! of Bs mat Cu! -off 88 per cent; bviler pressure, 1101b,; steam chest pressure, 105 1b.; speed, 67 miles hour = 290°3 
64 tons 8 cwt. . : revolutions per minuce; gradient, 1 in 264 down ; number of : imate ¥ t of train 
passengers, 805 tohs 11 ewt.; total indicated horse-power = 5124. 


and 
He was, however, obliged to retain the reversing lever | This tus leaves all the hand gear exactly the eame | to circulate in the air-pump instead of g forced into 
for the goods gad eveneped oo to the great amount of | as belore, but takes away the whole of the labour re- | the receiver. The Westinghouse phB yo. 2 then put 
shunting which they had to do, and as this reversing lever | quired for reversing. A child could reverse the iargest | in motion will feed the boiler with water at a sufficient 
demands very severe labour on’ the part of the driver, he | engine when running at full poe with its full load. | rate to avoid all risk while the locomotive is standing. 
has since contrived the screw gear adopted for the Glad-| This reversing is simple, elegant, and satisfactory | The auxi i one- 
stone. A cylinder 4}in. diameter is fitted with a piston a ha highank degree This is not the only use silo half as much water as one of the normal feed-pumps. The 
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arrangement for applying the brakes to the engine is| is greatest. The back pressure 
i eylind small for a locomotive, and it may be mentioned here that the | i 


clearly shown in our supplement. Two small ers 
with pistons are fitted at the lower ends of the brake 


hangers, and receive the air through small flexible copper 


Will bé the are in a, lime With, 
and not opposite to, the inside cranks, as is usually the case. 
This plan has been adopted by Mr. Stroudley for many 
years, with the most satisfactory results. The strain on 
the crank shaft bearings being that due to the difference 
between the resistance offered by the coupling rods and the 
impelling force of the steam on the piston, instead of bei 
the sum of these two forces, the saving in the wear 
tear of crank axle brasses effected in this way is remarkable, 
The opposite method of placing cranks is adopted with the 
intention of using the outer cranks as balance — but 
for this they are badly adapted. Mr. Stroudley uses 
balance weights in the ordinary way, counterweighting 
about two-thirds of the reciprocating mass, There are 
several otner features about this engine worth notice, 
which have, however, been alluded to before in our pages 
—such as the gauges with duplicate action and two hands, 
one showing the boiler and the other the steam chest pres- 
sure; the speed indicator, and an electric bell in communi- 


cation with the guard. The piston-rod and crosshead are 


— 


is in nearly all cases v 


engines on the London and Brighton Railway do not throw 
sparks, and the amoke-box temperature is so low that a 
remain unconsumed for a considerable period, This ex- 
periment has actually been tried. The result is due, no 

oubt, to the large calorimeter of the tubes, and to the 
peculiar method adopted for working the fire, which is 
really more a gas furnace than an Ze else. We give on 
page316 avery instructive diagram, whi 
various speeds, The throttle valve, link motion, and boiler 
pressure remaining unchanged, we see that as the speed is 
augmented the average pressure continually falls in the 
cylinder. We have here a beautiful experimental demon- 
stration of Pambour’s theorem that the impelling force of 
the steam on a — is always precisely equal to the 
resistance offered by the piston. 

As to the consumption of fuel and water we give the 
following i :—On Monday, the 8th , the 


Gladstone left Brighton at 8.45 am. with twenty-five vd 


distance run, 50 chains ; one hour 
and nine minutes; gross weight of train, includi ine 
and tender, 350 tons; wader used, 1400 gun The 
engine returned to Brighton on the same day with the 
5. p.m, express, fourteen 
coaches, Started totime, but 
arrived seven minutes late 
being stopped ten minutes: 
by si ; running time, 
one hour and seven minutes; 
gross weight of train, 225 
tons; water used, 1250 
— Average load for 

's work, 19°5 vehicles; 
miles run, 101 18¢.; vehicle 
miles, 1973 71c.; coal con- 
sumed, 28 cwt.; consump- 
tion per train mile, 30°98 Ib.; 
> vehicle mile, 1°58 lb. 

10lb. per train mile be 
allowed for engine, the con- 
sumption per vehicle mile 
would be 1°08 lb. Water 
used, 2650 gallons ; pounds 


of water to pounds of coal, 


Cutoff, 73 to 17 Per cent.; boiler pressure, 140 1b.; steam chest pressure, 90 to 120Ib.; speed, 15 to 20 miles per 8°45; average temperature 
our; gradient, 


in 264 up; number of carriages, 12; approximate weight of train and passengers, 


112 tons 10 cwt. 


AP= 631 


of feed-water, 152'5; average 
boiler pressure, 132°5 Ib.; 
weather, fine. No allow- 
ance is made here for coal 
consumed while standing 
under steam and shunting. 
In considering the evapora- 
tion, allowance must be 
ms made for the water returned 
to the tender in the shape 
of steam. If the perform- 
ance of this engine be 
compared with that of the 
compound locomotive of 
Mr. Webb, it will be 
found that the advantage 
claimed for the latter doesnot 


come out very prominently. 
Want of space has pre- 
vented us. from referring 


SCALE 07 INDICATOR 


Cut-off. 66 per cent ; boiler pressure, 135lb.; steam chest per = 
gradient, 1 in 1328 down ; of carriages, 16; ximate weight of train 
and passengers, 170 tons ; total indicated horse-power = 1089 0. 


in one forging of steel. The motion plate is also of cast 
steel. The safety valves are modified “ Pops.” 

On page 321 will be found illustrations of the tender, 
the design of which is extremely satisfactory. It is fitted 
with inside frames, so as to be uniform in appearance with 
the engine, and to utilise the same wheels and axle-boxes. 
These last are oiled down through the tank from boxes on 
the top of the coping, to which access can be obtained b 
walking along the foot-plate. There is therefore no ris 
of men losing their lives in reaching over to oil the boxes 
while running, should they have occasion to doso. The 
great advantage, however, is that all the wheels are inter- 
changeable, the trailing wheels of the engine and those of 
the tender being alike, and these are also the standard 
wheels of the tank and single express engines, so that 
when the leading wheels of the single express engines, 
which run over very crooked lines, are at all thin in the 
flanges, they can be removed to the trailing end or tender 
of this class of engine, and wheels with full-sized flanges 
put in their place. This is a very great advantage in 
every-day practice. Wehave now to consider what the 
actual performance of this fine engine is, and on this point 
there is no room for doubt, because experiments have 
been very carefully carried out to test the consumption of 
coal and water, and the power exerted. We publish a 
series of indicator ee ge which are fac-similes of 
those actually obtained from the engine. The scale 
is 48 Ib. to the inch. As it would have been extremely diffi- 
cult with this type of engine to get diagrams from the 
back ends of the cylinders without the use of long pipes 
which at high speeds would have rendered the diagrams 
quite worthless, the indicator was fitted only to the 
forward cover of one cylinder. The engine beats quite 
true in all positions of the link motion; the setting of the 
valves is accurately known, and it has therefore been 
assumed. that the ai from all four ends of the 
cylinders will be sensibly alike, and the differences, if any, 
in the power exerted small. Itis just as likely that the 
diagrams we give are too small as that they are too large. 
But it is as — as anything can be that er! very 
accurately show the. average power exerted in the two 
cylinders. The indicator drum was worked by a small 
return crank, secured to the crank pin of one of the lead- 
ing wheels, and great pains were taken to avoid the usual 
errors made in rigging indicators, These diagrams will 
well repay careful examination. It will be seen that there 


isa certain speed at which the power exerted, 1080 horses, 


icularly to many thin, 

ae vith Mr. Stroud- 
dley’s practice as embodied 
in the Gladstone which are well worth notice. What we 
have written, however, and our illustrations, will suffice to 
give our readers an excellent idea of the peculiarities of 
the engine, and they will suffice to prove that Mr. 
Stroudley has succeeded in designing and building an 
engine of sufficient merit to place him in the first rank 
as a locomotive engineer. 


A REMARKABLE ERROR IN THE COMMON 
THEORY OF THE TURBINE WATER-WHEEL. 


Tu following paper is contributed to the ‘‘ Journal” of the 
Franklin Institute by J. P. Frizell. It will interest some of our 
readers. 

All writers who have attempted a theoretical discussion of the 
turbine water-wheel, have agreed in wention the centrifugal 
force operating to increase or diminish discharge of the wheel 
by acertain head. The diff , namely, bet 
to the rotary velocity of the wheel at: the point where the water 
enters the wheel, and the head due to the rotary velocity of the 
wheel at the point where the water leaves the wheel. Among 
those who have done so to my certain knowlege are Weisbach, 
Redtenbacber, Rankine, Morin, and Bresse. To all these 

hilosophers the very careful and complete experiments of Mr. 

cis on turbine wheels have been accessible for the last thirty 
years; giving them, had t so desired, abundant means of 
comparing their theories with facts. They appear to have ignored 
these experiments entirely, and to have contented themselves with 
exhibiting the results of mathematical reasoning. Even in the late 
valuable and carefully considered treatise of Weisbach, no attempt 
is made to reconcile his conclusions with the results of these 
experiments or to —— the discrepancies that must have been 
knewn to exist. 'o the engineer who attempts to compare 
theoretical results with those of experiment, nothing becomes 
a t sooner than that the above-mentioned principle wholly 
fails to represent the action of centrifugal force.. Mr. Fransio, i 
his ‘Hydraulic Experiments,” ex- 
the that centrifugal 

oe plays a less = part in 
the turbine wheel t is assigned 
to it by mathematicians, though he 
y does not attempt any inquiry into 
the foundation of the formula by 
which that force is represented; 
being probably, like many others, 
content to regard it as one of those 

‘Scientific truths which are only true 
on paper but not true in practice; 

as a principle which water ought, in 
deference to eminent authority, to 
observe, but which itshabitual wilful- 

Pp ty disregard. Itis always worth while when 

we meet muh apeore e, so called, which does not represent facts, 


to inquire whether it be well founded in . The 


a an Ath 


has been taken at | th 


the head due head. Th 


as 
principle is to be demon- 
path © AB, in which is not 
at rest, but turning about an axis ©, it imparts to the body a 
centrifugal force P, by reason of which the oop been performs: 


5 


cen 
(Art. 13) P = w? Mr, and for the work done by this force while 
the body describes an element M O of its path, and hence, while 
the radius C M = ris increased by an amount NO = dr, dW = 


«Mrdr. Hence for the whole work W = Mire Now the 
Wf eee at the distance risv = w r, and therefore 
W= ay = © G. When we substitute instead of the mass M, 


the weight G = Mg. If the body begins its mo not at O, but 
at any other point, A, at a distance r, peony ah be ity 
of rotation is %, = w 7,, we have for the work done while passing 


m A toM, 
Wa det Met Mn? = M (ot = 4M 


If, then, a body moves in a 
a 


about i 
Ahern ~ ny of the mass (M) and the difference of the of 
velocities (v? and 7”) at the two ends (A and MM) of the path, 


or by the product of the weight (G) and the heights ie and) 
due to these velocities. The increase takes place when t. wile 
is from within outward, and the decrease when the motion is from 
witbout inward.” Now who can fail to perceive that this demon- 
stration is entirely erroneous, assuming as it does that w ts 
the angular velocity of the body M. In other words, that this 
body has the same angular velocity as the revolving disc. The 
body M has a motion along the — C AB independent of its 
imparted by the disc. This movement is partly 
angular and partly radial. The angular element of this motion 
must be added to or subtracted from the motion of the 
disc to find the true angular velocity of the body M on which the 
centrifugal force depends. This would lead to a very complicated 
expression for the centrifugal force, involving the equation of the 
path in which the body moves. The above expressions would be 
true if the body M had merely a radial movement on the revolving 
disc, but are entirely erroneous as soon as an element is 
added to that movement. How entirely a formula deduced from 
such assumptions must fail to represent the action of a 
force in a turbine wheel will appear from this consideration, 

the above-mentioned writers prescribe as a condition of efficiency 
that the water at its exit from the wheel should. have-the- same 
velocity as the latter, in the opposite direction. In other words, 
that the angular velocity of the water at that point must be nil, — 
while a moment’s reflection will show that their formula for the 
centrifugal force can only be true upon the assumption that the - 
water has, here as well as elsewhere, the full an velocity of 
the wheel. I ee the following example of the oe of 
this formula. i lw . a 
effect 


fast by the brake, to that in which it ran —ae free. In the 
table reduced to a 


wheel and that in which it leaves the guides, and, consequently, an 
increasing loss of head. Between these latter limits, therefore, we 
might expect the increase of discharge to be less than that called 
for 7 the formula for centrifugal force. Between the limits O and 


wheel running free, we might expect these two causes of discre| 
to neutralise each ‘other, and the formula for centri force . 
ese limits 


represent the total increase of ——- between 
better than between any other limits. The velocity of the wheel, 
running free, was Expt. 23. Internal circumference 37°766ft, 
per sec. 
Ext. circum, 37766 x 570? — per sec, 
The difference between the heights due to these velocities is 
46°39 — 37°766 _ 31.098, 

The discharge of the wheel, standing still, under a head of 13ft. 
was (Exp. 43) 136°725 cubic feet per see. According to the theorem 
under consideration, the centrifugal force should have the same 
effect in increasing the discharge as an addition of 11°288ft. to the 
e discharge, therefore, should -be 

136725 6/425 = 186°88 cubic feet per sec. 
The actual discharge in Expt. 23 was 16537 cubic feet per sec. 


FELIxsToOwE Docks.—The works in connection with these docks 
in Harwich harbour, which are being carried out by. Colonel 
Tomline, a cost of about £100,000, and which have been sto 
owing to 
and Taylor, are again in operation, the contract havi 


Felixstowe Railway, has been appo 
present work, The plans have been somewhat varied from the 
original form, an alteration being made in the size and shape of 
the dock, with the object of facilitating the swinging of vessels, 
This is secured by the addition of a Saenger piece of on 
the southern side of the dock, so that the dimensions be 600ft. 
long, by from 300ft. wide at the narrowest, to 450ft. wide at the 
broadest part. The basin will be dredged to a depth of 23ft. 
below low water at ordinary spring tides. Quay will run 
the entire length of the southern and western sides, for a length of 
180ft. along the northern side and of 110ft. on each side of the 
entrance channel which connects the basin with Harwich harbour. 
This channel will be 240 yards long, 200ft. wide at the outer end, 
and 120ft. wide at the basin entrance, and will be dredged'to the . 
same depth as the interior of the dock, Theentrance to the basin 
will bé protected by two timber piers, that on the northern side 
being 130ft. long, and that on the southern side 430ft. long. The 
uay embankments will be 112ft. wide, and upon the southern quay 
there are to be two closed iron sheds, each t. long by 60ft. wide, 
and 16ft. high. The sidings on the quays are to be connected by 
a branch with the Felixstowe Railway at a point between the pier 
and the town stations, According to the terms of the contract 
the work is to be finished within two years.—Hast Angli 


Oor. 26, 1883. 
Engineering, &c.,” Coxe’s translation, . 610, and more 
n the introduction to his Inter work Biydraullos and 
‘otors,” by Prof. Du Bois. I reproduce the latter, though both 
proaches the axis of rotation C. M be the mass of the body, w the 
constant angular velocity with which the path turns about OC, andletr 
. denote the variable distance C M of the body which is moving in 
f 
——e 
i\\ 
\ ~ 
NO 
| 
at all from the condition in which the wheel was 
uniform fall y no means follows, however, 
variations in the discharge, under these circumstances, are wholly 
due to changes in the centrifugal force. As the velocity increases 
4 from zero, om is a progressive change in the resultant direction 
$ of the water entering the wheel, and it comes more and more into 
i coincidence with the direction in which the water leaves the guides. 
There is a diminishing loss of head due to 
a p change of direction. Presumably, these two directions coincide, 
and the loss of head ceases, at the velocity corresponding to the 
% maximum efficiency of the wheel. Between these two limits of 
‘ velocity, therefore, viz.,O, and the velocity of maximum efficiency, 
we should expect the discharge to increase faster than is called for 
by the formula. for centrifugal force. The results of experiments 
show nothing of this kind. From the point of maximum efficiency 
to the point where the wheel runs free, there is an increasing 
4 deviation between the direction in which the water enters the 
| 
| 
: 
} by Messrs, H. Lee Son. Mr. John Russell, C.E. 8, Victoria 
; Chambers, Westminster, who was the acting engineer for the ’ 
~ 
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RAILWAY MATTERS. 

A BROKEN rail on the Louisville and Nashville Railroad, near St. 
Louis, wrecked a passe! train on Tuesday, passengers 

Tue Melbourne Legislative Council is favourable to the 
immediate laying of tramways in Melbourne and suburbs, and the 
only question qhent which a difference of opinion exists is as-to 
the powers to be conferred on the company. 

Tuer grant of land for railways continues to occupy attention in 
West Australia, and the report of the Committee on Railways 
upon the land grant ms recommends that negotiations 
opened for a line from York to Eucla and Beverley to Albany: 

CABLE advices announce that the first through special train over 
the New Orleans and North-Eastern Railroad reached New Orleans 
on the night of the 15th inst., and that the service of trains 
will commence on the lst November for freight, and on the 15th 


November for passenger traffic, 
THE second section of the Brazilian Imperial Central Bahiw 
Railway Company’s main line, 97 kilometres in | and 


terminating at Joao Amaro, was opened for traffic on the 15th inst, 
This, with the 129 kilomet including the branch line to Feira 
Santa Anna—previously working, makes a total length in traffic 
of 226 kilometres, leaving only 76 kilometres to complete the 
authorised line, and it is anticipated that this last section will be 
finished and ready for traffic by June next. 

From data just Fue ange it appears that the number of locomo- 
tives running on German railways at the end of 1881 was 10,869, 
only 530 of which were supplied by foreign manufacturers, 
Borsig, of Berlin, supplies 2345 engines; next came the 
Maffei Company, with ; Hannoversche Locomotivfabrik, 939 ; 
Henschel and Sohn, 871; Sachsische Maschinenfabrik, 768; the 
Vulcan Company, Stettin, 755; the Karlsruher Maschinenbau- 
Gesellschaft, 638 ; the Esslingen Company, 634; Wohlert, 629; 
Schwartzkopff, 574; Krauss, 278. The above firms represent the 
principal German locomotive builders. The railway companies 
constructed in their own shops only 241 engines, Of the locomo- 
tives eee, 286 came from Austria, 193 from England, and 51 
were built in Belgium, 

Raitway extension in Warwickshire is now occupying much 
attention. A new branch line has been completed by the London 
and North-Western Railway Company, providing direct communi- 
cation between Birmingham and mington, and it is stated that 
the Great Western Railway Gommpeny is considering the idea of 

moting a branch line from Hatton Junction to Kenilworth, and 
FF this project were now carried out, Kenilworth would be 
made an important railway centre. Another scheme for the 
formation of a railway from Rugby to Cheltenham has also been 
revived, and the committee has the matter in hand. The necessity 
for extended railway communication in the proposed direction is 
a ent, and it has been thought desirable to send a deputation 
along the route, and to visit some of the Gloucester and Bristol 
merchants, to whom the matter is one of great interest. The 
railway accommodation at Coventry, both for passengers and goods, 
has been very nearly doubled within a short period. 

THE directors of the Midland Railway: Company has just com- 
pleted the purchase of all the Pullman drawing-room cars runnin 
on its line from London to Liverpool, Manchester, Glasgow, an: 
Edinburgh. It is understood that the Midland Company takes 

ssion on the Ist of November, and the special car conductors 
ve all had notice to leave the service of the Pullman Car Com- 
pany. The Midland intends to utilise these cars as first-class car- 
riages without any extra charge. It is expected that all first-class 
passengers will travel in the cars, and that this will enable a 
number of first-class ca es which at present run half empty to 
be taken off the trains. h Pullman car weighs about 21 tons, 
and as two are attached to the Scotch express and the 5 p.m. 
express from London to Manchester and Liverpool, a great loss is 
incurred in drawing them when they are frequently nearly empty. 
The change will secure a reduction in the dead weight of the trains, 
and the use of two engines on many trains will be avoided. As a 
second engine costs about 1s, extra per mile run, there will be a 
o— saving in working expenses, The Car Company 
still retains the sleeping cars. 

THE railway accidents in America during August are classed 
by the Railroad Gazette as to their nature and causes as follows:— 
Collisions: Rear collisions, 33; butting collisions, 20; crossing 
collisions, 6; total, 59. Derailments: Broken rail, 2; broken fr 
2; broken switch rod, 2; broken bridge, a) speeding of rails, 7 
broken wheel, 3; broken axle, 6; accidental obstruction, 4; cattle 
on track, 7; wash-out, 1; wind, 1; open draw, 1; misplaced 
switch, 9; rail ly removed, 1; unexplained, 27; total, 75. 
Other accidents: Boiler explosion, 1; broken py or parallel 
rod, 4; broken truck not causing derailment, 1; broken draw-bar 
not causing derailment, 1; broken axle not causing derailment, 1; 
accidental obstruction not causing derailment, 1; car burned while 
running, 1; total, 10, Total number of accidents, 144, Eight 
collisions were causedjby trains breaking in two, eight by misplaced 
switches, three by mistakes in orders or failure to obey them, one 
each by a runaway car, by cars carelessly left on main track, and 
by fog. As usual, a large proportion of all the accidents are unex- 
plained derailments. 

Amonest other in cases recently recorded of the good 
services rendered by the Westinghouse brake two in ng 
may be mentioned. On the Lith inst. an express train from Hull 
to , on the North-Eastern Railway, when running over fifty 
miles an hour was turned:off the main line into a branch at Cross- 
gates, near Leeds, by a blundering signalman. The brake was at 
once applied, and the train was coming to a stand, when in takin, 
another pair of points it was thrown off the line, and separa’ 
into two or three portions ; but, thanks to the automatic nature of 
the brake, each was ire sopeed sae no one was injured. 
The other case comes from the States, and happened on 
the Baltimore and Ohio Railway. The Chicago Tribune says :— 
‘* Yesterday morning at the dawn of day, when the express, which 
is due in Chicago at 5.40 a.m., was about thirty odd miles from 
the city, and running at great speed, the engineer noticed smoke 
in front of him, and feeling a presentiment of danger, instan 
applied the air brakes and stopped the train, loaded with its 
8 eeping freight, just in time to keep it from plunging into the 
Little Calumet River. The bridge was burnt, and not over 30ft. 
separated the locomotive of the train from the yawning abyss.” 
The simplicity claimed for certain brakes would prove but a poor 
substitute for the quickness and certainty of the automatic brake 
in such cases as the above. ’ 

For the year ending with A) the Railroad Gazette’s record 
of American accidents is as follows :—September, 153 accidents, 
34 killed, 136 injured; October, 136 accidents, 47 killed, 132 
injured; November, 125 accidents, 36 killed, 129 injured; Decem- 
ber, 148 accidents, 29 killed, 209 injured; January, 168 acciden: 
55 killed, 199 injured ; February, 184 accidents, 61 killed, 1 
injured!; March, 142 accidents, 13 killed, 137 injured; A) ril, 106 
accidents, 26 killed, 114 injured ; May, 120 accidents, 28 killed, 77 
injured; June, 91 accidents, 38 killed, 95 injured; a Mg 
accidents, 57 killed, 204 injured; August, 144 accidents, 42 killed, 
136 injured; total, 1636 accidents, 466 , 1754 injured. Total, 
same months, 1881-82, 1323 accidents, 407 killed, 1558 injured ; 
total, same months, 1880-81, 1461 accidents, 394 killed, 1518 


injured; total, same months, 1879-80, 891 accidents, 239 killed, } 


injured. The yearly average for the four years was 1.28 
killed, and 1446 injured, which is considerably below 

ear. The averages per day for the month were 
4°65 accidents, 1°35 killed, and 4°39 injured ; for the year they were 
4°48 accidents, 1°28 killed, and 4°81 injured. The average 
casualties per accident were, for the month, 0°292 killed, and 
0°944 injured, for the year, 0°285 killed, and 1°072 injured. The 
averages per ‘month for the year were 196 accidents, 30 killed 
and 146 injured. 


tly | of these bodies can easily be obtained in t 


NOTES AND MEMORANDA. 


ProrgessoR NORDENSKJOLD has presented a meteoric block, 
which he found with others in 1870 at Ovipak, on the Disco "penin- 
sula, Greenland, to the Helsitigfors University, where it has just 
arrived from America, its weight being about 10,000 lb. Nature 
says the block is to be kept out in the open air, as it has been dis- 
cov that these stones waste away in @ room. ; 

Mr. E. P. CuLVERWELL read a j ‘at the Southport meeting 
of the British Association, ‘On the Probable Explanation of the 
Effect of Oil in calming Waves in a\Storm.” He said when the 
surface of the sea had me smooth \after a storm it was very 
common for long rollers to break on a sand bar. If there were no 
wind and the sea was glassy, these would not break until quite 
close to the shore, even though the ord theory pointed to 
their breaking earlier, unless there was a force directed opposite to 
that of their motion. When exerted on the waves such a force 
might be supplied by the wind ; but if it rosé in any direction the 
waves broke much sooner. 


Berors the Physical Section of the British Association at South- 
port, Professor Schuster read a paper ‘‘ On the Internal Constitu- 
tion of the Sun.” He had calculated the volume of the sun from 
its mass, assuming that it consisted of-a gas subject to gaseous laws 
and in the state of convectional equilibrium discussed by Sir Wil- 
liam Thomson, The paper showed that, if the specific heats 
of the gas were less than 1'2, the volume of the sun would be 
immensely larger than at present ; while, if greater than 2°0, the 
sun’s volume would be far smaller than it is, The result that the 
specific heats must lie between 1'2 and 2°0 is so far in agreement 
with received theories of the constitution of the sun. 


Art the recent meeting of the British Association, Prof 
Chandler Roberts read a paper ‘‘On the Rapid Diffusion of M 
Metals.” The two metals chosen were lead and gold enclosed in a 
letter U-shaped tube, the lead occupying the lower portion of the 
tube, and the gold being put in at the topofone limb. Af 
about forty minutes Professor Roberts found that the two me 
had been ge ig | mixed. The experiments were repeated in 
several ways. Sir W. Thomson called attention to the extreme 
importance of this with reference to metallic alloys, and 
remarked that it resembled the diffusion of or of heat in 
ee than of a solid in a liquid. t will take years to 

iffuse in a similar manner through water. 

In a report on the earthquake felt at Ischia on July 28th last, 
with remarks on the le causes of seismic disturbances, 
recently read before the Paris Academy of Sciences by M. Daubrée, the 
author rejects Professor Palmieri’s absurd view that the catastrophe 
was connected with the presence of old quarries and other cavities 
whose ey gave way and thus caused a sudden subsidence of 
the ground at Casamicciola. He holds, on the contrary, that it 
was due to the volcanic forces, by which the island has often been 
wasted, and notably in the years 1828, 1867, and 1881. On the 
general question of the nature and cause of these disturbances he 
holds with Dolomicu that they must be regarded as suppressed 
volcanic eruptions, Gaseous bodies formed in underground cavities, 
the vapour of water penetrating from the upper ¢rust, subjected to 
great pressure, sufficiently superheated, and set in motion from 
time to time by a simple natural process, suffice, M. Daubrée 
thinks, though he assumes a good deal about gases and pressure 
which he does not quantitate, to account for all the essential pheno- 
mena associated with earthqua 


A'rarecent meeting of the Paris Academy of Sciences, a paper was 
read ‘*On the Force of Explosive Substances,” by M. Berthelot. In 
reference to the work in two volumes just published by him on this 
subject—‘‘Sur la Force des Matiires Explosives d’aprés la Thermo- 
chimie,” Gauthier-Villars, 1883—the author explains that the 
theory there advanced is the result of thirteen years’ experimental 
researches reported from time to time in the Comptes Rendus of the 
Academy. ‘Lhe first part is devoted to general notions, and in 
particular to the development of bis theory on the progseation of 
explosive phenomena and on the explosive wave, the discovery of 
which throws quite-a new light on the whole subject. In the 
second part are recorded the various experiments and researches 
made by the author on the electric fixity of nitrogen. In the third 
part the principles and numerical data thus determined are applied 
to define in particular the force of detonating gases, nitro-glycerine, 
nitromannite, dynamite, gun-cotton, picrates, and other powerful 
——- substances. The history-of the-origin of gunpowder and 
other explosives is consigned to an poze and the work is 
enriched with full analytical tables and alphabetical indexes, 


THE final statistics of the last census of France, just published, 
show that there were no fewer than 1,001,090 foreigners in France 
in 1881—that is, 2°68 per cent, of the total population of the 
country. The proportion has been steadily on the increase for a 
number of years. Thirty years ago it did not exceed 1°06 
cent., and in 1876 it amounted to 2°17 per cent. 
foreignersnearly half, viz., 432,000, are Belgians, 62 per cent. of 
whom inhabit the department adjoining Belgium —the Nord. 
After the Belgians rank the ‘Italians,-who number 240,700. These 
are followed by 81,900 Germans, 73,700 Spaniards, 66,200 Swiss, 
and 37,000 English’ In the department of the Seine there were 
35,900 Germans, 55,900 Wr ene 26,300 Italians, 23,400 Swiss, and 
12,600 English. Of the different nationalities, those who are in- 
creasing the most rapidly are the Italians, whose number since 
1876 has risen by 45 per cent. Nextin rank come the Germans, 
with an increase of 38°9 per cent.; the Swiss, with 32 per cent.; 
the English, with 23 per cent.; the Spaniards, with 18 per cent.; 
and the Belgians with 15 per cent. ‘Thus, the foreigner is slowly 
supplanting the native French on their own soil. 


M, W. Sprine, of Belgium, whose interesting paper on the for- 
mation of alloys by pressure was noticed in TH ENGINEER, has 
published a note on copper sulphide ina colloid condition. He points 
out that H. Schulze has recently published in the Journal fiir 
Prakt Chemie an ——— memoir on soluble antimony trisul- 
phide, in which it is pointed out that perhaps other sulphides will 
also prove to be soluble. M. Spring, having to prepare pure sul- 
phides and oxides which were needful in an investigation with 
which he was engaged, had the a to observe that several 

e colloidal state. The 
observations of Schulze concerning the solubility of antimony and 
arsenic trisulphide in pure water oe agree with the author’s 
results, He finds further that copper sulphide is readily and com- 
pletely soluble in pure water on p ing a8 follows:—A dilute 
solution of pyr sulphate in ammonia is treated with a current of 
sulphuretted hydrogen until all the copper is thrown down as sul- 
phide. The black precipitate is then washed by decantation with 
sulphuretted hydrogen water. As soon as ammonia sulphate or 
hplvo-aulpheth is no longer present in the washings the sulphide 
ome gradually into solution, and there is ultimately obtained a 

lack liquid with a slight greenish fluorescence. This black liquid 
passes like water through a filter. On examining it in a stratum 
of 2 centimetres in depth the colours appear brown and the pre- 
senee of suspended co; sulphide cannot be admitted ; the solu- 
tion is clear. This solution can be boiled without decomposition, 
and if gently evaporated on the water bath, the sulphide is left as 
cause the iquid to coagulate, especially when the liquid is 
hot. Precipitated copper sulphide, which’is then readily taken up 
by water in the colloidal state, loses this‘property, even if dried in 
e author adds that the 


viour of antimony trioxide, .tin oxide, 
and tin sulphide is similar. The author has obtained more 

50 grammes of this body as a reddish 

maas by evaporation ina vacuum of sulphuric acid, 


MISCELLANEA. 

TuE report of Colonel Frank Bolton, the official metropolis’ 
water examiner, for September, again draws attention to the way 
in which the water purified and filtered with every care by the 
water companies is polluted all over London by the receptacles 


“which are employed under the intermittent supply system. Dr. 


Frankland’s report shows and states the water supply to be good, 
and ‘“‘again unusually free from organic’ matter. 
“unusually free” now, we are glad to see. 

A NEw steamship, the Claxton, was launched frort thd shipyard’ 
of Messrs, R, Craggs and Sons, Middlesbrough, on Wednesday, the 
17th inst. The dimensions of the vessel are 230ft, by 32ft. by 
15}ft., and she is fitted with all the latest improvements, her carry- 
ing capacity being 1580 tons dead weight. Her engines, which are 
26in, and 48in. by 36in. to indicate 550-horse power, are supplied 
by Messrs. Westgarth, English, and Co., of Middlesbrough. The 
ship has been built for Messrs, C. 8S. Todd and Co., of West 
Hartlepool, 

CoLonEL Boton says in his September report on the London 
water :—‘‘It has heen suggested that the question of a practical 
‘standard of quality ’—including both the organic and inorganic 
matter contained in water—should be considered and determined 
by the highest authorities connected with the medical and chemical 
professions, and when such standard has been settled by these 
authorities, it will then become the duties of engineers connected 
with the water companies to work up to such standard, so that 
the — of supply of water to the metropolis may be thereby 


A synpIcaTE of New York, Philadelphia and Boston capitalists 
has been organised to pipe, if practical, the brine of the new. salt 
field of Western New York to the coal fields on the Lehigh Valley, 
and utilising the large banks of ceal dust, now practically useless, 
in evaporating the brine into salt. ‘I'he proposed works will be 
built on a large scale, and by doing away with the expense of coal 
the company expects to secure a monopoly in salt by low prices. 
The directors are in New York investigating the feasibility of 
the project. The Lehigh Valley road has offered its lands if the 
scheine 1s feasible. Salt men think it is not. 


THE city of New York seems to have been exceptionally healthy 
during the past summer. In the month of June, 1882, the total 
number of deaths in the city was 2880, but during June of this 
year it was only 2704, with a population considerably larger. 
During July, 1882, the number of deaths was 4948; in July, 1883, 
it was 4050. - During four weeks of August, 1882, the number was 
3222; during four weeks of August this year it was only 2739. 
The totals for the two seasons of 1882 and 1883 are respectively 
10,600 and 9494, showing an average decrease this summer, ascom- 
pared with last, of about 100 deaths per week. 


THE new ss. Plantagenet, classed twenty years in Red and 100 
Al Lloyd’s, with boilers to Board of Trade requirements for 
90 1b. working pressure, hull and machinery constructed by. Mr. 
William Allsup and Sons, of Preston, for Mr. John Bacon, of 


On Wednesday, 17th inst., Messrs. Edward Finch and Co., 
Limited, Chepstow, ran a successful trial trip of the steamship 
Rovigo, built of Landore-Siemens steel. The following are her 
dimensions and particulars :—Length over ail, 208ft.; 

am extreme, 30ft.; and depth of hold, 15ft.; having a carrying 
capacity of somewhat over 1100 tons. She is constructed in 
five watertight compartments, having water ballast throughout 
both holds and after peak. ‘he engines, of 10U-horse ~power 
nominal, were made by the Northern Marine Engineering Com- 
pany of Gateshead. ‘Lhe boiler is of steel for a working pressure 
of. 


On Saturday, the 6th inst., Messrs, Earle’s Shipbuilding and 
Engineering Company, Limited, launched from their — at Hull 
@ fine steel screw steamer, built for Messrs. Thos. Wilson, Sons, 
and Co., of the same port. The dimensions are as follows :— 
Length, 275ft.; breadth, 34ft.; depth of hold, 19ft. 3in, The 
vessel is classed 100 A 1, and is built on the longitudinal system 
with double bottom all fore and aft for water ballast, and divided 
into seven water-tight compartments. The stem, stern frame, and 
rudder are of cast steel, made by Messrs. Jessop and fons, 


Limited, of Sheffield. ‘The ship will be schooner rigged, with three . 


pole masts, and vill be propelled by compound eget 
engines of 140 nominal horse-power. Steam will be supplied by 
= steel boilers made for a working pressure of 150 lb. per square 
inch. 

In Dr. Frankland’s to the Registrar-General, on the quality 
of the water supplied to the metropolis during the month of 
August, it is stated that the so-called *‘ organic impurity” of the 
river-derived water was from 24 to 2} times as great as that of a 
a well-water adopted by himself asa standard. As usual, 

owever, Messrs. William Crookes, William Odling, and C. 
Meymott Tidy say itis not pointed out, per contra, that the so-called 
“* previous sewage contamination ” of the standard well-water is 
more than twice as great as that of the Thames and Lea 
derived waters. Neither is it pointed out, though shown by Dr. 
Frankland’s own figures, that the so-called ‘‘ organic impurity ” of 
the river supply of London is appreciably below that of the Cor- 
poration of Birmingham's supply, and also, as we have on several 
occasions shown, of the highly reputed Loch Katrine water supplied 
by the Corporation of Glasgow. It is not for us to ish an 
explanation of these omissions from an official and presumedly 
impartial report. 

Tue annual rate of mortality for the week ending Saturday, 
October 20th, in twen cys. ye great towns of England and Wales, 
averaged 19°6 per 1 of their aggregate population, which is 
estimated at 8,620,975 persons in the middle of this year. The 
six healthiest towns were—Norwich, Halifax, Oldham, Bristol, 
Portsmouth, and Derby. The highest annual death rates from 
scarlet fever were 1°8 in Manchester, and 2°4 in Leeds; from 
measles, 0°9 in Brighton and in Liverpool, and 1°6 in Salford; 
from whooping-cough, 1°0 in Newcastle-upon-Tyne ; from fever, 
1°4 in Newcastle-upon-Tyne, and 2°0 in Portsmouth; and from 


diarrhoea, 3‘2in Preston. In London 2370 birthsand 1408 deaths were 
registered. The annual rate of mortality from all causes, which 
had been 16°5 and 19°0 in the two preceding weeks, declined last 


Durine the tides of the 17th and 18th inst. the railway which 
is being made for the South and Cheshire Lines Company at 
Southport sustained serious damage, and as a breach was made in 
the embankment, more daneginn consequences are expected. The 
Mane Courier says the line at the most important part of its 
construction, namely, o' te the Winter Gardens, has been 
swept away, and a breach made about 150 yards in length. It is 
completely levelled down, and great anxiety exists as to that por- 
tion which still remains intact. It is estimated that the damage 
done to the line by the tide of the 18th will not be covered by 
£1000. Great damage has also been done to the new extension of the 


of | Promenade, and on that portion leading towards the Hesketh Park. 


Those who during their recent stay at Southport with the British 
Association had -ysually to look over a wide expanse of sand with 


a glass to get a glimpse of the will hardly understand the sea 
undermining the northern end of the potas works, and getting 
than | complete ‘possession of it, making large 


holes in it, some of them 


It always is’ 


Salled On her trial trip irom Preston to Liverpoo 
week. The principal dimensions are :—Length, between perpen- 
diculars. 176ft. by 25}ft. by 134ft. ‘The ship is fitted with 
powerful steam winches, three ballast tanks containing 200 tons of 1 
water, with Ly to discharge 100 tons per hour. The hull and 
machinery were designed by Mr. Joseph kK, Oldham, of Liverpool. $ : 
week to 18°6. uring the three weeks of the current quarter, the 4 
death-rate averaged 18°0 per 1000, against 20°0 and 19°8 in the 
corresponding periods of 1881 and 1882. 
pure dry copper sulphide thus obtained is not black, as generally Sos 
asserted, but of a fine dark green. If submitted to —_— : 
6500 atmospheres it forms blocks of a deep blue metallic lustre. | 
Manganese — obtained = treating manganous hydroxide 
with hypochlorous acid, passes when perfectly washed into a ra 
4it. deep, The were broken in several places, and the 
ween nearly ail Inid bare, 
+ 
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LETTERS TO THE EDITOR. 
We do not hold ourselves the ions of 
[We opinions of our 


THK TREATMENT OF SEWAGE. 


Sir,—The treatment of sewage is a subject which has for many 
years engrossed the attention of sanitary engineers, chemists, and 
others ; their aim being to extract the manurial values in solution 
as well as in suspension, contained in the se as it flows 
the sewers, and to obtain a chemically pure effluent. Numerous 
plans have from time to time been tried, and all that has been 
accomplished has been to precipitate the matter in suspension. If 
the various chemicals have caused the solid matters in the 
sewage to be deposited, they have increased their bulk and 
deteriorated their value, whilst the effluent has been rendered 
still more liable to putrefactive action. The mistake seems to have 
been in aiming at too much. The cost of ne the matters 
in solution would far exceed their actual value, and it would be 
better to turn attention to those matters which can be obtained at 
small cost, and which can be afterwards profitably utilised, viz., 
the matters in suspension. 

At present the idea seems to be to wait until some plan is dis- 
covered, which will accomplish all that is to be desired, and in the 
meantime to waste that which might be utilised. Of the various 
a of ~eers the matters in suspension, that of quiescence 

ids fair to rival all others, because the sludge is obtained without 
increase of bulk or deterioration in value, and the effluent is as 
pure, if not purer than the effluent obtained by the use of precipi- 
tation agents, and the cost and waste of these materials is avoided. 
Filtration of the incoming sewage through coke, charcoal, and 
other materials is costly and all but impracticable, besides which 
its action is merely mechanical ; it will not purify water from the 
Various modes of adopting this plan have 
been tried, only to be abandoned. If chemicals are requisite, or a 
system of filtration, it would be more economical to try their effect 
upon the effluent, and net upon theincoming sewage. No chemical 
treatment of sewage in tanks can ever effect its purification as 
land and plant life effect it. The effluent water from sewage 
deprived of its solid matters by natural subsi would, i 
over a few acres of fine sandy loam or gravel, be fit to pass into 
any watercourse. 

As regards the disposal of sewage in the solid form, it has been 
stated on the authority of an eminent chemist, that sewage deposits, 
or sludge as 1t is en!led, has never been dried ata less cost than 
double that of its 1 ..::usic value, or 30s. per ton. This statement 
may have been tru» at the time, but since then sludge has been 
dried, mixed, and bagged ready for the market at less than one- 
fourth of that amount. There is no difficulty in treating sewage 
deposits to develope their value, and turn them into a source of 


another equally imperfect. In examining the two scales 
we ow we find that the Board of Trade gauge has 57 numbers, 
6 below zero and 50 above, or 57 in all, ranging from “500th inch 
for 7/0 to 0010th for No. 50. The has 3 below 
zero and 36 above, or 40 in al), extendi m * inch for 4/0 
to ‘004th for No. 36. are trying to do some- 
thing better. The Ohio Auxili iety of the International 
Institute for Preserving and Perfecting Weights and Measures has 
had the subject of wire gauges under discussion, and one of its 
members, Mr. Geo. C. Davies, of this city, has an en’ 
revolution in the construction and numbering of wire gauges— 
namely, by numbering up from the smallest to the highest instead 
of from the largest to the smallest, as in the Birmingham and all 
its descendants. And what is more, making the number of the 
uge give the hundredths of an inch included in its measure. 
c all the old gauges the numbers are arbitrary, and convey 
not the remotest idea of the dimensions of the gauge. For 
example, in the Davies gauge each number is ‘01th of an inch wider 
than the one below it, No. 1 being “Olth of an inch, and No. 50 
‘0th, or jin. By a subdivision of the numbers, as 3, }$, &c., 
gradations of th of an inch can be obtained. Closer - 
tions than this would be of no use in this class of instruments, the 


Oot.” 26,1888, 
— 
tesy of Mr. Webster’s adjective. I must assure him, how- 
ever, that I have too much respect for the body of which I have 
the honour to be a member, too much respect for the profession ta 
which I belong, and too much respect for myself to make public 
anything that i have not observed in actual practice; and I repeat 
that I have again and again had great trouble in getting such joint 
covers fitted, from the two causes adverted to in my paper. He 
next accuses me of inconsistency because whereas I object to bend- 
ing angle irons, Loney Saas or planing the backs of these 


covers. I must say Mr, 


As to special sections for these joint covers, I have never seen a 
word in specifications demanding their use. I have been visiting 
various important girder yards periodically for months together, 
and enjoyed ample opportunities of observing work, and I cannot 

to mind seeing ial sections of iron for joint covers, Any 
one experienced in these things knows that it is easier to obtain 
one hundred tons of iron than two or three tons, When a firm 


finer gauges being determined with certainty only by a nicely con- | secure a contract they usually make a contract with their own 
structed micrometer gauge. The Davies gauge is represented | merchant for the whole of the iron. Well, unless the millowner 
by the following engraving :— happens to have either a special section in stock, or happens to have 


A slight examination of this scale will show the method of con- 
struction. Two straight edges of any desired length, say 5in., are 
placed in contact at one end and separated }in. at the other. Then 
if graduated into fifty parts, each division will be one one-hundredth 
of an inch larger or smaller than the next on the right or left. The 
value of this method of construction is apparent in the facility 
with which it can be duplicated with the utmost exactness. 
Another advantage may be found in the ease with which its 


revenue to the reduction of the rates. This can be d trated 
and seen at any time. How long, therefore, will the present 
extravagance and waste continue? To what extent it may be 
carried is shown by a report which has appeared in the papers re 
the Lower Thames Valley Sewerage, where at immense cost a 
large district is to be drained to one point. Everything is made 
_—_ for utilisation, but what is pro; ? Simply destruction at 

ill further cost; injurious materials are added to the sludge ; the 


bulk is increased and its value destroyed, and then the proposal is | decimals. 


to spend more money to get rid of it. This stuff properly utilised 

would produce a revenue which would go far to pay interest upon 

the cost of the drainage scheme. J. Howarp Kipp, 
October 18th. 


GAUGE OF TRAMWAYS, 


S1r,—The want of uniformity of gauge in tramways is much to 
be regretted. There are we know circumstances not within the 
control of the engineer which determine the gauge in many 
instances, and compel a departure from the accepted railway gauge 
of 4ft. 8hin. Tramway extensions are taking place so rapidly that 
in time one system will connect with and overlap the other, and 
then the want of uniformity of gauge will be felt and regretted. 
The tramway system of this country is only a tithe or, indeed, a 
hundredth part of what it will be in years to come, its future 
development being in the direction of goods conveyance as well as 

ngers along every principal line of roadway throughout the 
ingdom. As a means of traction the iron ~ | must supersede 
every kind of ordinary road formation ; and when the time comes, 
as it is sure to come, that tramways will be connected with and 
work into the great railway systems, our inland meaus of trans- 
port will be what it should be, and the cost of carrying be reduced 
very greatly wherever necessity does not compel another course. 
I say that, having regard to the future, the railway gauge should 
be adapted for all tramways. As the time for preparing plans and 
making usual deposits for the ensuing session is now so near, I 
commend these remarks very respectfully to tramway engineers 
and promoters. LB. 
October 23rd. 


THE NEW WIRE GAUGE, 


S1r,—I find in your issue of the 7th September a notice, with 
scale of decimal ne of the new wire gauge as proposed by the 
English Board of Trade to take effect on the 1st of March, 1884. 
As the subject of wire gauges is one of great vexation and perplexity 
to the users of those instruments, it is a matter of surprise that the 
Board of Trade should have added to instead of diminished the 
irregularities attending the whole system of metal gauges. It is 
doubtless known to most of your readers that the question of wire 
and metal gauges is in a very chaotic state, there being in daily use 
among manufacturers and dealers half-a-dozen or more gauges, no 
two of which agree with one another, and what is worse, not 
one agrees with itself in regularity of graduations, that is to say, in 
none of the wire gauges in present use do the numbers b 

increments from one to another, differing frequently by 
several hundredths of aninch. For example, the following table 
will illustrate these irregularities as shown in the “ Birmingham,” 
the gauge most used in this country for gauging wire :— 


No. of gauge. Decimals of an inch. re ~ wens 


4/0 “454 
8/0 *425 *029 
/0 “380 "045 
0 "340 *040 
1 “300 040 
"284 “016 
8 *250 025 
“238 “021 
“018 

3 "208 “O01 
7 “180 
8 “165 “015 


In the construction of this scale there appears to be no system of 
graduation, each successive number having been appareatly fixed at 

dom, the gradat in the forty numbers running from °454 of 
an inch for No. 4down to ‘004th inch for No. 36, by irregular steps, 
as shown in the table. I also fail to find that the weight of wire 
by these gauges bears any more systematic relation to each other 
than do the measures themselves. I am at a loss, therefore, in 
determining by what system, if any were used in the construction 
of this gauge, which, nevertheless, seems to be the basis or model on 
which all others have been constructed. The proposed new e 
is somewhat more uniform than the Birmingham, though pad ow y 
taken from that. They, however, coincide in but seven nambers, 
viz., 1, 15, 21, 22, 24, 25, and 26, the others differing but little, but 
just enough to uce endless confusion. 

Now, while having no desire to criticise the action of the Board 
of Trade, I must leave to a my astonishment that so 
intelligent a body of experi siness men should have made 
euch a mistake in trying to remedy a grievous annoyance by 


y can be tested by any one having a scale graduated in 
hundredths of aninch. The advantages in the use of this gauge 
arealso apparent. Anyone making or receiving an order will know 
the exact diameter of wire or thickness of sheet by the number 
iven. For example, No. 15, 18, 23, &c., means 15, 18, 23 one- 
undredths of an inch, whereas by the old gauges, or that pro 
vy the Board of Trade, reference must be made to tables to learn 
the diameters of any gauge, and as most of them are of broken 
i , resort must be had to micrometer gauges to know with 
certainty the precise diameter. 

The writer is fully aware of the difficulty of introducing any 
new gauge, or weight, or measure, especially if the new implement 
bears any resemblance to the old. The best method—where a 
change is contemplated—is to drop the old altogether and make the 
change as radical as possible. In this case I am satisfied that a 
— constructed on the plan here proposed would stand a much 

tter chance of receiving public favour than = d — modifi- 
cation of the old gauge that could be recommended. 

There are some difficulties attending the construction of gauges 
not generally considered. If made of untempered metal a few 
months’ use will destroy their accuracy. If tempered the operation 
of hardening will almost certainly change their dimensions, and I 
very much question whether any gauge now in use in this country 
or Europe, constructed in the ordinary manner of es | so pea 
is mathematically correct, unless it be those with drill oles— 
and those would hardly do to swear by. 

‘ Before closing this letter, I would state that the Cleveland 
Board of Trade have encountered a difficulty recently in a change 
in the form of certain measures of we oy ord by our City 
Couneil, and it—the Board of Trade—has cut the knot by recom- 
mending that hereafter all articles heretofore sold by measure 
be sold by weight, and an ordinance to that effect is now before the 
City Council, and will undoubtedly be passed. This, of course, 
will include all fruits, vegetables, roots, &c., as well as seeds, grain, 
&c., which are now sold by weight. Had our Board of Trade gone 
still further and included all dities, whether fluid or A. 2 
they would have come up to the recommendations long since le 


1879. ANTI-METRIC, 
Cleveland, Ohio, October 8th. 


Srr,—I have read Mr. Webster’s criticisms upon my paper, 
recently read before the Society of Engineers, and am now, as 
always, glad to have anything I ay or write honestly discussed— 
discussion of the right kind does all concerned good. At the same 
time I am sorry that anything in m paper should cause the feel- 

of irritation apparent in Mr. Webster 8 letter. 

r. Webster begins his letter by stating that he thinks I have 
assumed an amount of ignorance on the part of engineers and 
contractors that does not exist. I made no attempt to specify the 
exact amount—it would be impossible. Each person who Ss my 

per will read it, I hope, as it was intended to be read; that is 

y the light of his own experience, I could only lay down general 
principles by the light of my own. , 

_ Next, Mr. Webster takes exception to my remarks about angle 
irons and bending them. Doctors differ, and I suppose engineers 
do the same; and I must differ from Mr. Webster on this point. 
No matter how skilled the smith may be, let any person look at a 
piece of — iron after a smith has hammered and swaged it, 
after it has been heated two or three times, and say if the “fibre 
and nature” of the stuff is as good as it was when it left the rolls. 
Then again, where an - iron end is double cranked and brought 
on to lap on the inside of two other angle irons, themselves taper- 
ing and with rounded corners, I ask how can a nice butt joint or 
anin any way neat, sound job be made of it, save at a huge 
expense of regularly filing and chipping and fitter’s work? And 
even sup this is done, it is next to impossible to get a clear 
rivet hole through all the yd After this is done, how is the 
rivet to be flogged down? Men cannot get at the rivet to strike it 
cramped down in a corner, ~ = is just coarsely battered over 
somehow ing is out of the question. I have repeated] 
countermanded the crank in these angles, and substituted the 
packing strip just as shown in my diagram, and it made a neat, 
sound job every way. 

Mr. Webster next comments on what I have said about the non- 
utility of joint covers in compression. I must ask him to read the 
whole passage in my paper. I added, ‘‘ where otherwise su 

rted.” For —— suppose a web plate and pair of angle 
irons, the joint of the web ‘‘breaking joint ” with the joints of 
the angle irons. In rivetted work, compression members sen the 
gross section of the plate, no deduction being needful for loss of 
section by rivet holes, as is the case in tension members, and this, 
I submit, strengthens my argument. I cannot, I repeat, see that 
practice weakens it. If Mr. Webster likes, I willisay custom does. 

Mr. Webster says I give a sketch of an e-iron joint cover 
that existed only in my imagination, and I to cook a ‘sketch 
to make it appear possible, forbear comment on the~cour- 


a set of rolls in work suitable, he will not change them to roll a few 
tons of a special section, and the remedy I suggest for this is that the 
engineer should distinctly specify that the contractor shall obtain 
sufficient iron of the oot as from some firm making such 
section habitually. . 
Mr. Webster asks, what do I mean by tensile or lateral strain? 
Why I attach the meaning always attached. Next Mr. 
Webster comments on my remarks anent the demand that all rivet 
holes shall be drilled while the plates, &c., are in the position t 
will finally occupy in the structure. Mr. Webster says, “ This” 
an admirable plan,” and one often adopted where many thicknesses 
of plates have to be drilled. In the name of common sense will 
he kindly tell us what connection exists between laying some 
plates over each other, and the clause to which I take exception. 
Iam a plain man, and have been always taught that specifications 
are to be literally adhered to, and if I see a stipulation that all the 
parts of a structure are to be drilled while in the position they 
will finally occupy, I take it to mean that the whole structure is to 
be put aie, every in its final position, and then the whole 
to be drilled. If the clause does not mean this, what does it mean ? 
Mr. Webster next criticises my remarks about the delivery of 
iron in certain quantities. Well I repeat what I have said; once 
the first delivery of iron is passed, I am of opinion that there is no 
le firm of contractors who will smuggle in inferior iron 
afterwards. My own experience at least forbids such a thought, 
and I am inclined to think that over-suspicious and tyrann 
inspectors are the persons most generally imposed. upon. I also 
repeat what I said in my paper, and I have the authority of mén 
far older and infinitely more experienced than I am in rolling mill 
work, that very large plates cannot be rolled out of poor bad iron. 
Mr. Webster says, ‘‘I must be easily satisfied, because — the 
first lot of plates to be perfectly clean'and capable of withstanding 
the tests, the remainder of the iron may be of the same quality; 
but ‘how is he to be sure of the absence of blisters, dirt, an 
cinders pressed into the rolls (sic)?” Mr. W. means plates evidently 
‘‘laminations and other defects.” Why my reply to this is, the 
engineer or his resident periodically visits the yard, and having 
eyes in his head, can see the outside of the plates and bars during 
the progress of the work, and if he finds an objectionable one can 
turn it out of the je, unless indeed the foreman or maeger has 
done it beforehand, as has been my own experience. I would also 
ask Mr. Webster if he is aware that the price of plates increases 


| with their size, and that one of the reasons is that better and better 


| 


| 0) 
DESIGNS, SPECIFICATIONS, AND INSPECTION OF IRONWORK. | t 


iron must be put in them? Is Mr. Webster aware also that many 
firms will positively refuse to spoil a very large and valuable plate 


spoil 
by the Ohio Auxiliary Society, as proposed by Mr. G. C. Davies in | by having a testing sample cut from it, and, I think, reasonably 


refuse, 

Mr. Webster says he should like to see me test o jin. plate -by 
bending a corner of it when cold. Well, if ever occasion and 
portunity offer, I will be very glad to invite him to see it done ; 
ere is no difficulty about it. He also asks where I am to get the 
buttons? Why, from the punching machine of course, The first 
lot of iron having been , the millowner will keep on rolling 
and delivering just as it suits his convenience, and it is the know- 


| ledge of this that elicited the comment contained in my paper. 


Mr. Webster next comments on what I say as to leaving the 
method of work to the contractor, and proceeds to say that the 
engineer not being altogether theoretical, and knowing some pecu- 
liarity in his design, wisely gives the contractor the benefit of his 
experience, &c. "By all means, I cordially assent. I have always 
advocated joint action, and it is the want of this joint. action I 
deprecate ; but when all consultation is done, and the engineer has 
fully explained the object he has in view, I maintain that in nine 


cases out of ten the man engaged in making iron structures is most 
likely to be the best judge of how a partic we his special line 
can best be done. Mr. Webster objects that the plan I mentiot of 


first punching and then drilling the holes is very expensive, on 
account of the handling of the P ates. I should have thought that 
such a firm as Messrs. Cockerell, of Lidge, would know their busi- 
ness. Besides, did I not say in my paper that methods of work 
varied in different yards? Circumstances alter cases always. 

Mr. Webster’s next paragraph takes exception to my objection 
to resting cross girders on one side only of main girders, as it tends 
to tilt the latter out of plumb, and says this is more of the theory 
to which I so much object. May I ask him to kindly tell me where 
in my paper I so much, or indeed at all, object to theory in its own 
wr province? The tilting of which I speak, let me assure Mr. 

ebster, is not theory; it is hard fact. Were I inclined to be 
humorous in this matter I might ask him to put a small iron cask 
hoop on the ground and tread on one edge of it and see will it tilt. 
I can tell him I have myself seen large girders in work I was 
myself supervi tilted as much as jin. out of plumb in a girder 
about 11ft. deep when the cross girders were laid in place, although 
before they were so the main girder was plumb to a hair and its 
bearing plate dead level. J am not writing theory, but hard, stern 
practical experience. Neither is there anything either elaborate 
or impracticable in seeing the cast iron bearing plate, when being 
on the crown of the a slight = 
or incline outwards; it only means a it level and a mason 
his mailet and chisel. =“ 

As to headway, of course I am ay well aware as Mr. Webster is 
that his method of fastening cross ers sometimes mes 
necessary ; but that does not make it less objectionable and desir- 
able to be avoided where possible. For the rest, I imagine all cross 
girders are simply’ gitders fixed at both ends. 

Mr. Webster next:says I give a sketch of a very ugly attach- 
ment of ¢ross to main girders. He asks if the drawing correct, 


giv 


; here. In the first place, will he tell apie pe else how a square 
cornered thing is to be made to fit a round corner, except in the 
| way I have said. In thesecond place, what on earth connection is 
| there between heating and hammering a bar, and simply planing 
| off an arras? 
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Ocr. 26, 1883. THE ENGINEER. = 823 : 
‘Well, Sir, is a little obscure ; but if Mr. Webster | ha performed the in four a instead of | one knowledge from.so Jong as the information is sound and 
would admit the arrangement makes a very good and sound | 10 a.m. St. Pancras also orms the in four and We have given a good deal of attention to the question of sing 
job. a-helf hours and ruse eves the Jong (inte ct , but | corrugated iron and various other forms of iron for bridge floors, i 

Mr, Webster remarks that I object to fishbellied girders, and it has the advantage of better ts on this route, is a much | and more than twen' ears ago used light corrugated iron in rail- 
proceeds to say that such shape is toe bpomug d lighter train than Scotch express above referred to. way bridge floors. They were not so satisfactory as flat plates 
as distance road and bottom of main girder has to 40, Saxe-Coburg-street, Oxement E. Sraerton. | properly supported by cross girders and wifiened by tee ive 
reduced to » minimum. Well, in reply, I quite assent to this.| Leicester, October 20th. Live fared panels of moderate size upon which a few inches 
Circumstances alter cases, but many cases of t sort exist where _— thickness of concrete is laid. Mr. Parkinson, in a letter appearing 

cen compensated for creased flange arees—as, for e proposed floor and says he wi use stronger ‘ 
example, girders. to an account in | than in Mr. dodgn. We do not, however, quite agree 

Mr. Webster proceeds to accuse me of approvi of drifting, with his calculation of the strain on the plates in the floor of Bed- 
Will ihe, again ask, point out where, I do 20 T said, and say bridge, there stated. Perhaps he has not taken into 
again, that neither he nor any other man on earth con pet any tte eA reer 4 ¢ furth — I eee oh so account the weakening of the sections for tension, &c., by rivet 
structure of moderate size together or rivetted up without some | yy Poth the , Aes pik os he a — holes, as we arrive at very different results when dealing with the 
amount of it, The drift isan essential tool to shift or draw the to ob by plates os girders having ipelined 
various parts through those This inva was observed to I ‘usion, we ask, Will the bridge as now designed fulfil the 
up butt ints, and bring rivet holes concentric. ‘This is an invalu- | conditions required by the advertisements and the circulars which 

function that only a properly adapted drift can perform, and —, ee pg ase: dla oy of copper and zinc, | were afterwards supplied from the surveyor’s office at Bedford to 
Tam quite certain any engineer, works manager, or other experi- | *"y. Vhet, the ery thas sn ot i sataans | the different competitors ? ‘We say certainly not; neither is the 
enced person will agree with me. Of course it is a tool thatis often | “" MY fprndn a cone ata teres ool clear waterway what was required, nor is the bridge adapted to 
much abused in its use, and this should not be permitted. wee ve bre Rowabctrpe pence: Spee the moving load of 20 tons, as required. 

Mr, Webster says:—*The author reminds us that if the girders | of | “Westminster, Catober 22nd. ALPHA AND OMEGA. 
are not in their place, the holes for the ane quien ns Of Copper 
not come in,” and then nial in a somewhat uncalled-for sneer. —e ortunately, samples of the brass operated on, and the 
Abuse is not argument, and Mr. Webster might at least quote me pipe t th e, arein oe If 20 it bees gies noeey interest- HOLLOW CARBONS. 
truly square with each other, all the rivet holes of the flooring—to the 10" only too glad to see the ow Ped & that m 
the extent it might be of several thousands—would be thrown’ out, samples, and make the analysis myself. tradicted my statemen’ s | ae percentage of 

and a very onal difference or error in the setting of the main| Broughton og a Works, Davip Watson, D.Se, | can be lighted per horse-power than any other existing system of 

would do it; and in adverting to the point, I had no inten- Manchester, 20th. Biggs 

ion of insulting the intelligence of my hearers or readers. I errived ates Mumon. 

COMPOUND ENGINE DIAGRAMS, figures before, but I based my statement upon very much later, and 

wrote my paper for the benefit of all whom it hy a concern, and I think more exhaustive tests, mado in tos were of one of the 

some of my readers, perhaps, are not 80 well- ‘ormed as Mr. Srr,—In a@ number of treatises on steam and the steam engine, I largest electric ligh . firma ia London as late rome, this year. 
Webster. notice that where diagrams from the high-pressure and low-pressure | 7¢ ired I can eee name of that firm. — : 

I now come to Mr. Webster’s strictures on my comments about — of a compound engine are comilana in order to compare hh Cruto lampa were chiefly compared with Swan lam 

rivetting and heating rivets. Here he gets a little vague and | the curve of total Lr mpper continued in both cylinders, with the | which Mr. Bi a ms to think are the best in the market, The 

beyond me; he mixes up my remark about rivet boys with | theoretical curve, the authors usually instruct us to make the | rogults poe y were as follows :—Nineteen Cruto lam ave Of 

engineers in strange confusion. I said, rivets ought to be heated | length of the low-pressure the length of the high-pressure hem, ee an av 470 candles hanes wer: eight Swan ‘eee pa 

throughout Shelr whole length, but that rivet boys would not do | the ares of the large that of the small cylinder, and to place them | 256 candles power ; eight great 

it, and Mr, Webster says my idea is certainly original, and “that | as shown in Fig. 1. Then they concoct a delusive and unintel- | power of the Oreo 

I may be very sure engineers have had very good reasons up to | ligible story to fill up spaces and explain away discrepancies in the a the see of the carbons is pa i important point 

now for heating only the ends of rivets.” I honestly confess I | low-pressure diagram as compared with the adiabatic or isothermal it increases the lifetime of the lamp. During th = ate 

do not quite understand Mr. Webster. As long as my experience | curve. Let us assume, for the present, for the sake of simple | ments some of the lamps were Bbw i fee bey nd th rm jo ’ 

extends I have always been taught, seen, and held the opinion | calculation, that the hyperbolic curve is correct, then, if steam is lighting power, and it at und that th Gruto pe tood se 

myself, that rivets should be put in at a good heat all over, and I ee 

have mixed with and spoken to engineers and practical men of all with ‘the 

classes, and I never heard Mr. Webster’s theory broached before. pte ing. Another advantage of the Sma Mes : 

A “ , g carbons is the facility with which carbons of any prefixed 

Mr. Webster says, too, that if a rivet fill a hole when white hot FIG.1. voristence may be obtained without the slightest variation, a thin 

it will not fill it when cold. Is he aware that the rule with rivet hich is not A all with th rr wee 8 

work is that the rivet is one-sixteenth of an inch smaller than the 

mathematical precision that the difference o' eter between a Wren. 

cold rivet and a hot one is taken any more account of than to make aan THE DEFINITION OF FORCE, , 

sure that the rivet can ~ into the hole. Mr. Webster's S1z,—I was rather disappointed with ‘‘®, 11,” letter, excepting 

logic is weak here too, He tells us that the reason engineers only the first line. My views are precisely the same as I stated in my 

heat the ends of rivets is because if the rivet was put in white-hot ‘ last letter. I maintained that force should not be defined as 

in a hole able to receive it, that when the rivet cooled it would motion, because there are certain species of force which we have ‘ 

shrink, and not fill up the hole, But may I ask Mr. Webster ey FIG.2. no right to call motion. I was acquainted with “‘®. II.” opinion 

kindly to tell us all, if the rivet fills the hole cold, or only mode- : of force from his previous letters, and I hoped he would state his 

rately hot, how does he get the white-hot end of the rivet through reasons for believing the kind of force I mentioned to be motion. 

the hole? If the colder shank of the rivet, being smaller than the . Let us resort to the locomotive ; its motion is caused by the pres- 

hot end, fills the hole, how is the hotter, and therefore bigger end, i sure of the steam, and that particular pressure is caused by the 

got ass pa It seems to me like the -in-the-bottle trick. As impact of the molecules of the steam, and is, therefore, motion. 

to the contraction endangering ihe bead, no such risk exists. This motion is caused by the heat, but heat is motion. Very well. 

‘With good rivets the heads will and do very well bear the contrac- But let us go a little further. What is the cause of the force heat? 

tion strain. , ¥ x i Just this—atoms of — and atoms of carbon are placed within 

Mr. Webster also gives a sketch of the sort of action that would | cut off in the high proat"s cylinder at half stroke, the terminal | a certain distance of other, and motion is at once generated 

take place with a rivet heated throughout its full length, and tries pressure will equal half the initial pressure, the steam being | in the atoms and they approach each other, and so produce heat. 

to make out that the rivet would bulge into the plate seams, and a to two volumes. Let it be further expanded into ®| Now, what is the nature of this force which has been called 

prevent them coming together. Did Mr. Webster ever see or | °Ylinder of same length, of diameter wt sey to twice the area, or, | chemical affinity, and which has generated such a velocity in the 

study the action of a Tweddell or other good rivetting machine? which is the same ting. into bt jes er of same diameter but | stoms?—that is thewhole question. What reason have we for assert- 

If so, he would have seen that the closing dies, when they seal twice the length, then the termina) pressure here will be half the ings to be motion when the atoms were at rest relatively to each 

down the rivet end, bear on the plates, oe force home the work terminal pressure of the first cylinder, or one-fourth of the initial | other before the action ? 

close and tight ; and if Mr. Webster will read my again, he oye as the steam now oe four times the original space. | Again, a body exerts a pressure on its support. Am I to under- 

will see where I —_ of a set of plates badly Po ely and the e diagrams should therefore posed end to end, as in Fig. 2, | stand there is no attraction between the earth and the body, but 

first chain of machine rivets did what the bolts should have done, | seeing that the terminal pressure of the high-pressure diagram is | that its weight  petens entirely by the momentum of the j 

and the next chain bringing the work age home, loosened the the initial pee the Ll em diagram; and whatever be | molecules of the body on those of the support? If then the sup- 

first set, which had to be cut out. These rivets were about four the ratio of the cylinders, the length of the low-pressure diagram | port be withdrawn from under it, why Mould the body move in 

inches long between head and snap. They were heated Wshpetting should be the length of high ees diagram x (ratio — 1). | one direction more than another? and on the same assumption an 

heat all over. Now if the bulging between the seams spoken of | Students in steam are much misled by the loose and unthoughtful | increase in temperature of the body ought to cause an increase in 

by Mr. Webster was easy to take place, it would have done so remarks which some authors devote to this part of the subject. its weight. Henoé my opinion that force is of two classes—attrac- 

here, yet there was no difficulty experienced about knocking out 9, Glasgow-street, Hillhead, JOHN WHITEHEAD. | tion and impact; statical energy or energy of position, and 

the rivets, which would not have been the case had they bulged. Glasgow, October 22nd. kinetic energy; the former the original cause of the latter, and 

I next come to Mr. Webster’s criticism on my remark that “The | [We publish Mr. Whitehead’s letter because it forms a neat little | only known as some mysterious agent with which matter has 
ogee should never be cut round the rivet h by the snap,” and | example of a misapprehension, the detection of which will serve as been endowed. 
e asks, “Is this theory again, or is it practice?” and says it is | an exercise to our younger readers,—Ep. E.] ‘A definition of force framed on the assumption of an ethereal 

almost — to avoid cutting the plate. I can assure Mr, medium pervading space would be extremely inconvenient, and 

Webster that I have got rivetting done often without the plate would teach us nothing positive on account of its being pure 

being cut. I just told the rivetters to leave the “fraising” on the COMPETITION. theory. If a student was to ask, What is force? and he was told 

rivets. It is — this off with the snap that cuts the plate, Srr,—We beg to apologise for troubling you with our reply to | it was motion, he would immediately ask, Where is it? 

and it can be rapidly and easily removed afterwards with little | Mr. Webster’s letter, dated 17th inst., appearing in your impres-| The very reason I wrote thy last letter was to know more, and as Fr 

expense, But it is a sort of custom allowed by ineers, and | sion of 19th. Although that gentleman says he shall not enter | “ ®. II. ” plainly asserts that motion is the sole cause of motion, he 

having nothing but common usage to justify it. “= of the | into -~ further correspondence on the subject, we shall feel | will no doubt be able to explain his reasons for such an assertion. ‘ 

advantages of machine rivetting is that the = Me is not cut into —— wf your allowing this to appear, as it is insinuated that we| Handsworth, October 22nd. SrePHEN Eppy. 

or defaced. published statements which cannot be supported by facts, to which _ : 

Mr. Webster takes a different view from mine about lugs on cast | we feel it our duty to reply. 
iron columns. Well, let us agree to differ. The lugs on the Tay He stated that the bri ge was required to have a width of 200ft. THE GLADSTONE, 

. Bridge columns evidently were not well designed. Iam glad he | between north and south abutments, which statement does not} S1z,—In your impression of last week, October 20th, you havean 
likes at least one part of my paper, viz., describing my method of | appear to us to be correct, on the face of the we extract | article upon the London and Brighton Railway express engine Glad- 
bolting cast ironwork together; but I have seen water tanks which | from the printed conditions laid before the competitors, viz., ‘The | stone, designed y Mr. Stroudley, and in making reference to Mr, 

I suppose their capes thought Cg work, and they were made | waterways must have @ clear width of 200ft.” Stroudley’s four 6ft. 6in. wheels coupled, 17}in. cylinders and 26in. ak 
after the fashion of which I complain, and I may say the same of If Mr. Webster is experienced in such work, he could not have | stroke, designed in 1878, you say that these cylinders are the 
other cast ironwork. lost sight of the fact that two large piers placed in the river | largest that can be got into an inside-cylinder engine with the 
say, let me assure Mr. Webster that I would no more trust obstruct the clear waterway. He has not allowed in his design for a wee between them. 
a theodolite to a ‘mere plater” than I would trust the laying the width of these obstructions, which reduce it by about 10 per This is not correct, and for your information, as far back as 1873 
down of a bottom boom to him. Nor would a mere plater have cent. less than the conditions of competition, shortening the spans | Mr. James Stirling coteatneel on the pom oa and South-Western 
anything to do with the instrument; but I apprehend that it is the einey- Railway his 18in, cylinders by 26in. stroke in an inside-cylinder 
resident engineer’s and the contractor's representative's business to It is well known that the weight of metal in girders increases an with the slide valves between them. 
see to little matters of this sort. at og | as the square of the span. Therefore, it sper be readily believe Mr. James Stirling was the first to introduce these 
Like Mr. Webster, I too apologise for this very long letter; but | seen how such shortening of the spans produces a much less costly large 4} linders between narrow gauge frames. 
Hamitton W. PENDRED. e nature of theexamination Mr. | [Our correspondent would add to the interest of his communica- 
tes Webster's drawings have been submitted to in Westminster,-and it a if he sent a tracing of Mr. Stirling’s arrangements.—Ep. E.] 
RAILWAY SPRED. might be pyietg: om hag the competitors to know why it was necessary 
: 7’ to submit this to such examination, and what reply was OOO 
S1p,—I beg to call the attention of your correspondent ‘‘ M. M.” | obtained from the engineer to whom it was submitted, and whose 
to some inaccuracies in his table of speeds which unfortunately | report, he says, is most meee: This, we think, in fairness} A SCHEME FOR THE CANALISATION OF THE DEE was propounded 
render the conclusion at which he arrives incorrect. In the first | to other competitors, should be publie, in the Chester Town Hall on the 18th inst. Briefly, the nature 
gines be bed et Oe Peele Cmper 5.15 a.m. train from | The arrangement of corrugated iron as applied to railway bridge | of the pro is to make one long dock from Oheshire to 
t. Pancras to Leeds; this train is practically a Manchester express, | floors cannot be properly compared with that of the bridge in ques- | Connah’s y, & distance of eight miles, Dock gates are to be 
and the connecting train from Trent to Leeds is only of secondary | tion, because the rails and sleepers distribute the load in such a | placed at the latter pe and the river to Chester will thus be 
importance. There are nine stops made instead of eight, and the | way that no one point has to support so much as the weight the | converted into a cana: which will at, all times contain a minimum 
distance as run by this train is given as 204 miles mstead of 197 wheel of a traction engine or roller P oary on the points of contact | depth of 15ft. of water. In this way ample facilities will be 
miles 68 chains. It may be mentioned that this 5.15 a.m. news- | with the floor of the road bridge. e of the principal railways | afforded for con < nnge to come to Chester, the dock gatesat | 
— runs at a high — over Pt of the journey; for|in the North of England is using the corrugations 12in. deep, Cont g opened to them at high water. The river 
tance, from St. Pancras to Leicester, miles 9 chains, is run in ~~ thickness of plates. The weight is so distributed as to put will be widened where necessary, so that ships may have full 
two hours three minutes, out of which it stops three minutes at | less weight on them than the 20-ton roller does on the bridge now opportunities of turning. Mr. Robertson, M.P., who is interested 
Bedford, The Midland Company has three routes between London | being made for Bedford, with its Sin, depth of currmgetions and | in the North Wales mineral trade, accompanied by Mr. Bell, 
and Leeds: (1) vid Leicester, the Erewash Valley line, and | din. plates, whilst the leverage is nearly the same in either case. engineer, and Mr. Henry Taylor, engineer of Chester, met at the 
Staveley, and the distance is 195 miles 73 chains (this ls the | The results of experiments made on corrugated iron floor plates | Town Hall the River Dee Commissioner and the River Dee Com- 
shortest, pan money see by the up and down “7 Scotch expresses); | are readily obtained and easily compared. The span or leverage | mittee, and discussed the question. Half-a-million sterling will 
(2) frewash Sheffield, the beled must be taken into account the same way as in comparing tests of | be uired, and this, it was said, could readily be taised. The pro- 
97 miles 68 chains; (3) vid Kettering, and Nottingham, an agri wag There is no wonderful ong of erudition posed docks will be brought into direct communication with the 
Sheffield. If your correspondent will refer to the time-table he will | in this; and if Mr. Webster is unacquainted with the everyday on and North-Western and Great Western trunk lines to 
find that the 10.35 a.m. from St. Pancras runs to Normanton, | work of engineers who have to compare materials in ce re J out | London, Liverpool, Manchester, Birmingham and Midlands, and 
185 miles 6 chains, in four hours five minutes, having made stops | designs for ironwork, &c., we can direct his attention to a series of South Wales, and the Cheshire lines railway, which is worked in 
at Leicester and Trent which amount to seven minutes. The Leeds eo ome map oo wherein he will see the principles upon which | connection with the Midland and the Lancashire and Yorkshire 
portion of the train arrives at the Wellington Statign at 3.5 p.m., | such ing may be conducted, It appears unimportant where ' Railway Companies, ; etal 
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TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, legiblu directed by the 

if, and bearing a 1d. postage stamp, in order that 
by us may be forwarded to their destination. 

No notice will be taken of communications which do not comply 
with these instructions. 

must ‘ore request to ies. 

*,* All letters intended for insertion in THE dren, or con- 
hg oy questions, must be accompanied by the name and address 


communications. 
A. Scutecet (Milan).— The address of Mr. P. H. Diderich is Albany, New 
York State. 


FRICTION. OF PIPE BENDS. 
(To the Bditor of The Bngineer.) 
Str,—Will any of F god readers answer the following question? What 
, and with in, 


head of water when passin ben erent angles? A si 
rule is much wanted. W. W. 


TEMPERING CIRCULAR SAWS. 
(To the Bditor of The Bngineer.) 


it bent a great eal and was 
very crooked. I be gi any reader would give me some infor. 
mation as to how these small circular saws tem: for cu’ 


iron or steel so that they will not warp or fly. 
- Hebden Bridge, October 22nd. % 
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Remittance Post-ofice order. — Australia, 

Columbia, ‘British Guiana, Canada, Cape of 
, Gibraltar, Italy, Mal 


France, 
itaten, 
West Uoast of Africa, West Indies, Cyprus, £1 16s. China, : 


Remittance by Bill in London. — Austria, Buenos Ayres and 
Obilt 16s, Sova, ond ng 
ion, Java, 

Mauritius, Sandwich Isles, £2 5s. 


Algeria, 
Sweden, 
Manilla, 


from the country must be accompanied oro 
tical regula but regula: not be guaranteed in such 


Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 


MEETING NEXT WEEE. 
ON OF MECHANICAL ENGINEERS.—The next meeting will take 
ie at B ham on Thursday, November ist; the chair will be 
en at 4p.m. by the President, Mr. Percy G. B. Westmacott. The 
ballot will take place at the ting for the electi 


London, Past-President. ‘'On Fue! 
M. Marié, of Paris. ‘Experiments on Friction;” Report of the 
Research Committee. 


DEATH. 
On the 29th ult., during his vo; from In Eowarp Joun Jonza, 
M,1.E., Indian Civil Service, 42 years, 
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NEW AMERICAN MEN-OF-WAR. 

In another place we give the first portion of a b 
Mr. F. T. Bowles, secretary of the United States Naval 
Advisory Board, which describes the additions which the 
United States Government are about to make to the 
— Navy. We presume that the three vessels 


= that something much more important would have 
n produced. The United States are in a very i 


, | originality. 
riginality. 
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t on ironclads is 


commonly assumed that money spen 
money wasted as true in only 
A m the positive utility su 
ee, wi ve the fact that the money expended on 
men-of-war, in England at all events, goes into the 
pockets of English workmen and employers. There 
ought to be no reason why the same should not 
hold good of the United States. But at present, 
Americans none of the appliances necessary to 
the production of such ships, and this is one reason 
why they have not been built. Another reason is to be 
found in the circumstance that Brother Jonathan has no 
mercantile marine to protect—the advent of iron ship- 
building ruined the sea carrying trade of the States, It 
is a remarkable fact that for many years, almost, indeed, 
ever since the War of Independence, Americans have 
regarded the sea, and all that belongs to it, with in- 
difference, if not dislike. They have turned out no great 
sailors, nor does the modern American make a good sea- 
man. Thus they have suffered the vast carrying trade of 
the world to fall almost altogether into other hands, and 
they have made no effort to keep even a small portion of 
it. This has been attributed to the operations of the 
tariffs, which rendered it impossible to build ships in the 
States, It is open to question, however, if this cause has 
really done much to check the development of a national 
mercantile marine, If the wa ad liked to build 
ships, the tariffs. would have modified ; but no one 
has cared much about the thing, and so the United States 
have few ships to defend, and next to no navy to defend 
a 
t does: not appear the country possesses the re- 
quisite experience and skill required to ¢ erage satisfactory 
men-of-war. Some men-of-war she does and a 
many have been schemed and even laid down; but 
they have almost all been conspicuous failures, and this 
seems to have been the result of a continued seeking after 
Thus, for example, the Wampanoag was 
intended to be the first of a of cruisers faster than 
any other afloat. She was a total failure in every. respect, 
and the same may be said of many other United States 
ships. It seems that the bent of the natioral genius is in 
another direction; and that the power to combine in a satis- 
factory way the multitude of conditions pressing for conside- 
ration in the designing of a modern man-of-war is lacking. 
No engineers and shipbuilderson earth can compete with the 
American in the design and construction of river steamers 
in which they delight; but they are simply nowhere when 
t seagoing ships have to be built andengined, In the 
esign of the Chicago the English engineer and naval archi- 
tect will find at almost every turn something which is defec- 
tive. There is, we admit with pleasure, much that is:com- 
mendable, and the ship will no doubt be stout and service- 
able; but it is not quite easy to see for what purpose she is 
intended. Against an ironclad she would be helpless, 
Her heavy guns are four 8in. breech-loaders of 12 tons, 
each firing a 250 Ib. shot. There is'no manner of protec- 
tion provided for the men save trumpery shields on the 
guns, and any vessel fitted with a sufficient amount of 
odgkiss or Nordenfelt guns would prevent the 8in. guns 
from being fired. It would not have been at all difficult 
to provide steel armour, which would have made the crews 


; | of these guns safe from all the smaller class of missiles, It 


is very difficult to understand what purpose the lin. steel 


,| deck is to serve. It is too thick for a deck, too thin to 


serve as a defence. “It is not expected,” we are told, 
that this deck “ will resist a 6in. shot at even so small 
inclinations as 6 deg. to 8 deg., but the protection afforded 
by such a deck is of great value in preventing the direct 
access of shot and water to the main compartments, in 
resisting machine gun fire, and from the fact that an enemy’s 
shell probably — among the coal without injury 
to the machinery.” e do not quite understand what 
Mr. Bowles intends to convey by this Looking at 


‘the design as a whole, however, it seems to us that the 


ship would have been better if she had had fewer guns and 
a little better protection. A man-of-war must be a com- 
romise more or less, but in the Chicago too much has 
m conceded to give power of attack, while too little has 
been done to provide defence. Heavy guns are useless 


by | unless they can be fought. The introduction of machine 


ns has greatly modified the conditions of warfare at sea, 
y detracting from the value of unprotected a fact to 
which we fancy Mr. Bowles at all events is fully alive. 

In a ship of this kind speed is everything, but when we 
come to look at the designs which have been prepared for 
the machinery of the Ehicago we find reason for 
doubting that she can ever be a fast vessel. All the vices 
of American marine aes manifest themselves. No 
English engineer in full possession of his mental faculties 
would dream of ay in compound beam engines to 
drive twin screws, r. Bowles apologises for them. 
“Beam engines,” he says, “have long been successfully 
employed.in paddle steamers, but only occasionally used 
for screw vessels. One well-known instance, however, is 
the Louisiana, the fastest vessel on the lines from 
New York to New Orleans, Their application to the pro- 
pulsion of a twin-screw d cruiser is novel, if not 
unique; but their adoption is not in the nature of an 
experiment, and was only after careful comparison with 

ial designs of both vertical, direct-acting, and hori- 


Mr. | zontal types. It was found impossible to get a vertical 


inverted cylinder engine beneath the water-line, and, if 
used, it would certainly have exposed the vessel to vital 
injury from guns of small calibre. On comparison with 
horizontal pepe advantage of vertical cylinders in 
wear, and less work lost in friction, the longer stroke and 
connecting rod, the _ accessibility of the biovacs | parts 
of the beam engine, led to its adoption. We generally find 


poppet valves employed on beam engines, and it has been 
proposed to use them on the Chicago. eir advan 
of small power required to work them and definite action 


are undoubted; but it has been the general opinion that 
their success would be doubtful when used upon an engine 
of this size, making as many as eighty turns a minute.” 
We can hardly realise the mental condition of a man who 
can argue that because beams go well with cylinders with 


a stroke of 12ft. to 15ft., and paddle-wheels some 40ft, in 
diameter, making fifteen revolutions or so per minute, they 
must also suit compound twin-screw engines running at 
eighty revolutions minute. It is, at all events, 
matter for ccneaieiies that poppet valves were not 
adopted. We need not proceed to criticise the engines 
throughout, but we cannot resist calling attention to 
the use of a single combined air and ci i 
pump for each condenser. This is a wretched arrange- 
ment. It has been tried and rejected in this country. 
So, we may add, has the beam marine engine. In- 
deed, the engines of the Chicago are simply re- 
vivals of devices long since obsolete in: this country, 
and if they ever give satisfaction we shall be greatly 
surprised. Defective in design as the engines are 
in many respects, they are admirable as compared with the 
boilers, “The type of boiler,” we are told, “is new to the 
naval service, but is in successful operation in merchant 
steamers,” We should very much like to be told in what 
merchant steamers, Certainly not in any British ship. 
The Chicago will have no fewer than fourteen boilers, each 
Oft. in diameter by 9ft. 10in. long, set over ay furnace, 
with one grate 7ft. sin. wide and 7ft. Gin. long. The 
shells are to be gin. thick, and the pressure is to be 100 1b. 
To go to sea with such boilers is simply to court destruc- 
tion. If the fires are ever urged such boilers will prime 
furiously. If from any cause the plates over the furnaces 
become overheated they will crack, and the result may be 
anticipated. Nothing could be more injudicious than the 
use of furnaces made up with plates and fire-bricks in a 
sea-going man-of-war. We can hardly think it possible 
that even at the last moment a change will not be made, 
and proper boilers used. 

e see in the boilers and machinery of the ships, to say 
nothing of the hull, a manifestation of that desire to be 
original at any cost which has done so much harm already 
to the United States Navy. The experience of the gentle- 
men who have prepared these designs can be as rege 
compared with that of British engineers, If no sue 
engines are t> be found in a British ship, the United States 
Naval Advisory Board may rest assured that there is good 
reason for the fact; if no boilers of the type were ever 
made and sent to sea at this side of the Atlantic, the 
circumstance bears its lesson. Those entrusted with the 
design of the Chicago have not availed themselves of the 
experience acquired in this country at a great expense, and 
they will regret the fact. 


REPORTS ON GUNNERY EXPERIMENTS, 

A aoop deal of discussion has arisen lately on the ques- 
tion of reporting the results of gunnery experiments in the 
press. It is a subject on which opposite opinions may 
very reasonably be held, and it is doubtless an important 
question. We will endeavour to put the matter as fairly as 
we can before our readers, and to give ourown conclusions on 
it. Those who hold that experiments should be conducted 
as secretly and confidentially as practicable, may naturally 
urge the following reasons:—Our object in undertaking 
expensive experiments with re to war material is not 
the abstract furtherance of science, but the improvement 
of England’s armaments com with those of foreign 
Powers, It may be generally desirable that all great 
Powers should have efficient weapons of war, because such 
weapons are, on the whole, exercised in the interests of 
civilisation and order; but we spend our money for no 
such general purpose, but the more immediate and practical 
one of being prepared to fight our owy battles successfully; 
and as these must be fought against other Powers, it is 
contrary to our interests that they should benefit nearly as 
much as ourselves by the money we spend and the efforts 
we make, Nay, we may add that, leaving the general 
and coming to the particular, we have heard it urged that 
the reports on our recent plate trials in Taz EncinEsn, 
with drawings, &c, are worth thousands of pounds to 
foreign Powers, as they practically give them most of the 
information supplied by the trials. If this is to be the 
case, it has been asked, why not have international experi- 
ments, and let us all bear a share of the expense? To this 
we should reply, that the advantage of keeping secret 
individual resulta is not to be compared to the great de- 
velopment and actual increase of efficiency which England 
gains by the system of publishing them. The money spent 
on such individual experiments is a drop in a bucket to 
the saving effected by allowing foreign Powers to act on 
the information they obtain. We can, we think, easily 
make this plain. , 

The whole question hangs on our manufacture of war 
material, There are but a few places where guns and 
armour are made on a really large scale. France manu- 


factures for herself. Other Powers, speaking generally, 


go to Krupp, Griison, or Schneider, or else come to 
England. Ton: it is clearly to the advantage of England 
that she should manufacture as much war material as 
possible for other Powers; and when we say that it is to 
the advantage of England, we are not a of the 
trade of the country only, but of the direct advantage 
obtained by our Government war establishments. It is 
usually considered a t+ thing in war to capture an 
enemy’s arsenal, but it is a still greater one to start by 
having bis arsenal in our own country in perfect working 
order, and able to give the whole of the powers usually 
devoted to the armaments of foreign countries to our own 
pressing needs, This is the case if our enemy has hitherto 
obtained his supplies from us. Under any circumstances, we 
are keeping up an establishment on a war footing atthe price 
of areduced one; and this barely puts the case as it stands. 
A great increase in Se. and experience in manufac- 
ture, and in the number of skilled men, belongs to us in the 
measure in which we manufacture for foreign Powers, Why 
is it that we are content to rest without a second arsenal? 
The question has often been raised. Because in Elswick we 
have one kept up mainly at the cost of foreign Powers 
a serve as an admirable second arsenal in time 
of war, 
The case for armour is almost stronger than that for 

We have no Government factory for armour, but we have 


Brown's and Cammell’s works at Sheffield, supported partly 


s 
rs. GEROLD and Booksellers 
good fa Vo notice whatever will be ta of anonymous : 
Sr1r,—Our foreman has been trying to temper a small circular saw 
about 6in. diameter and }in. thick, which we want to use for cutting 04 
Bessemer steel or iron. He made it rather thicker at the hole, which is 
. S. 
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nomination officers for election at the next annual general 
meeting. The following papers wiil be read and discussed at the 4 
meeting :—‘‘ On the Inventions of James Watt, and his Models preserved : 
at Handsworth and south Kensington,” by Mr. Edward A. Cowper, 5 : 

one of each will be built, but this is not certain. , 
Bowles has so clearly stated how and why these three 
ships have been ordered, that we need say no more on the 
subject here. After all the fuss and turmoil which have 
attended the proceedings of the Board, it was to be ex- 
to a very large extent, at the mercy of any third- ate naval ; 
Power. A couple of small ironclads could do frightful 
damage to the leading seaport towns of the country, as, : 
for example, New York; and the States could in no wise ; 
retaliate, because they could not get at the foe. The policy 
which leaves a country so enormously ade so entirely : 
defenceless is not, we think, wise; and its adoption is the 
result of complex causes well worth investigation. It is ( 
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our own demands, but partly by the money of Italy 
—<——~ Denmark, and other Powers. The develop- 


ment of a great industry like the manufacture of armour 
requires enormous sums of money. Can any one suppose 
that we should be in the position we are if all the money 
poured by foreign Powers into Sheffield had gone to Griison 
or Schneider? Surely we should have suffered in efficiency 
and in actual money. If the few thousand pounds spent 
on a single plate is an object, is it not ifest that even 
@ comparatively small difference in price on the large 
quantities of plates delivered to cover our ships would be a 
much greater amount? Now this question is very inti- 
mately connected with that of the publication of our 
experiments, Foreign Powers naturally wish to know 
what they are purchasing. Krupp prints and publishes 
mes on every occasion of a great trial. We write now 
with full illustrated reports lying at our hand containing 
photographs, drawings, tables of data as to velocities and 
stored-up work, and every conceivable detail. Except 
sections showing the building up of his guns, and 
manufacturing details, we hardly can imagine any 
kind of information that is not supplied to us in these 
reports. We have also books and bundles of oneness of 
Griison’s experiments and manufactures, it to be sup- 
that with these before them foreign Powers will 
come to England if no information is furnished them as to 
results obtained? To take the particular case of the 
recent experiment at Shoeburyness. Suppose that some 
Government authorities abroad accept our report as sub- 
stantially correct and sufficient. Suppose, for the sake of 
argument, they contemplated making a somewhat similar 
trial, and conclude to save their mone}. This must be 
because they arrive at the conclusion their experiment was 
intended to furnish. Surely in this case this would be to 
purchase steel-faced plates; in other words, to spend, not 
the money necessary to buy one plate for experiment, but 
many plates for some fort or ship—in other words, to give 
a large order on what we maintain is practically our own 
arsenal, In short, it appears to us as clear as daylight that 
to develope a large steel manufacture of armour in our 
country with the maximum efficiency and minimum cost, 
we ought to publish our experimental results generally. 
We can admit, of course, that exceptions might arise. We 
might meet with some notable failure, the publication of 
which might be open to question, although in saying so we 
may observe that we know of no such instance in our experi- 
ence. Strange to say, it is publication of very successful 
results that seems to produce most discontent. Yet if the 
view we submit be understood, we maintain that Germany 
might as well take fright at the report of any t success 
obtained by Krupp at Meppen as England at the report of 
great successes obtained at Shoeburyness or Portsmouth. 
Possibly the rejoinder may now be made to us, “Then 
by your own showing, you are doing harm by now exhibit- 
ing to foreign Powers that they are playing into our hands 
and spending money to keep up arsenals for England.” 
No; we believe it is one of those many cases when truth 
does no harm. Would not any foreign Power prefer to 
keep up an arsenal for England rather than for France or 
Germany? Political reasons may prevent orders being 
given or executed, but is not this clearly less likely 
to be the case with England than any continental Power ! 
Politics, however, are not the special province of Tux 
EncIneer, and we think we might here safely leave the 
general question to our readers’ common sense, There yet 
remains, however, much to be said in particular to those 
who understand the system of our Government depart- 
ments and the employment of officers. Some twenty years 
ago was introduced what is termed the five years’ system. 
On thissystem an officer's appointment even tothe most special 
scientific duties only dates for five years. This is true almost 
without exception. This —_— undoubtedly possesses 
certain disadvantages. We do not here propose to discuss 
them; they are apparent. Should any one doubt it, let 
him suggest to Elswick, or any large manufacturing firm, 
the same system of appointing manufacturing super- 
intendents, and see what reply he would receive. The sup 
sition, however, is that such disadvantages are counter 
lanced by still greater advantages ; for example, that manu- 
facturing science is extended to a larger number of officers 
who carry it into the service generally ; that officers have 
broader views and a more general grasp of what is required 
by filling appointments of different kinds, and that, gene- 
rally speaking, stagnation is prevented and things are kept 
alive. The managers can supply the details which specially 
belong to each department, and they have over them a 
superintendent who combines an extended knowledge of 
the working of more than one department with a practical 
military experience which enables him to keep the ultimate 
object of the stores he makes vividly before him. We are 
taking the most favourable view we can of a system which 
we may remark we do not think by any means the best 
that could be followed, but which has something to be said 
for it. As we understand it, however, its recommendation 
depends much on the extension of information to the com- 


batant branches of the service, and it becomes an anomaly 


to couple with it any system of close secrecy. Thus it 
happens that the members of committees are found in the 
course of five years drafted off to remote parts of the globe. 
This is no mere possibility, it is a fact. Anyone who 
takes the trouble may trace the fate of members and 
secretaries of committees, and he will find them scattered, 
almost without exception. Does it seem desirable, then, that 
the valuable results of many thousand pounds’ worth of money 
and years of experience should be impressed exclusively 
on the minds of a few individuals who are keeping them 
confidentially on colonial stations, for example, in camp, 
in the North of India, in the West Indies, or on board ships 
in distant parts of the world! Members of committees and 
manufacturing officers have been thus sent abroad with 
very few exceptions. In the measure in which informa- 


tion is confined to members of committees and heads of | Viz, at the 


light which is confined to the interior of their office into the 
darkness outside. This, atall events, has not been the line 
taken by the authorities of this country. They have given 

publicity to representative experiments, and we 
think we have shown on sound grounds. Briefly we may 
repeat that such a course is in the interest of the develop- 
ment of our armaments, in the interest of trade, and in 
the interests of economy, and itis consistent with the system 
on which we appoint and train our scientific officers. 


DESIGNING ARCHED ROOFS. 

Iv may be taken as a fact that most architects of iron- 
work for roofs would prefer clear arches to trusses or 
arches with ties wherever circumstances are favourable, 
and also that many structures are put on paper, and some 
are brought into existence, where this is not the case. 
An arch presses upon its supports in an inclined direc- 
tion; there is, consequently, besides the vertical com- 

nent of the pressure also a horizontal one, and this must 
be rovided for as well as the vertical pressures of a simple 
giles which nobody ever expected to float in the air, or 
it ceases to be an arch. Cases of an entire neglect of this 

rovision are rare ; it is said that the arched ribs in the 
hibition building of 1851—now the Crystal Palace 
—were first put up without the necessary abutments, and 
that the bracings between the columns which here and 
there block the were introduced after the hori- 
zontal thrust of the ribs had manifested itself ; but on the 
other hand, the thickness of these ribs is so great—8ft.— 
that they might have been intended to act as girders; and 
we have no right to find fault with an architect for wishing 
to ascertain, by experiment, how much such a girder 
would spring outwardly under the action of the load, 
especially if we remember that something equivalent to 
the bracings would have been required in any case. 

More frequent are cases where the provision for the 
horizontal thrust is insufficient, whether it be that the 
abutments are formed by buildings not specially designed 
to resist the thrust, or if there are aisles on each side made 
of iron framework, that this is insufficiently braced ; or 
again that the thrust of a second roof is made to bear on 
the first ; in which case a change of the load upon one of 
them disturbs the equilibrium in both. In such cases the 
fact that the materials are much stronger, and the forces 
much weaker, than what bas been calculated upon, com- 
pensates for the deficiency of the designs. If that were 
not so, it would often be impossible to explain why some 
roofs in exposed localities, resting on cast iron stilts, with 
nothing but a few thin anchor bolts at the bottom, still 
brave the pressure of the wind, or why in some cases the 
abutmentsof clear arches are notdestroyed by a heavysnow- 
fall. We therefore regard with particular satisfaction struc- 
tures such as the great roof over the Midland Railway 
terminus in London, which are based upon generally 
sound principles of construction. In that structure the 
ribs spring from the firm grownd, and their — 
independent of the stability of the side walls. 
rationality and simplicity of the idea, together with the 
thoroughly workmanlike manner in which the structural 
details have been composed, has had the natural conse- 
quence that several structures in and out of England have 
since been erected on the same principle. ‘[his principle 
being that of a firmly fixed arch, also deals successfully 
with the question of wind pressure. Assuming the wind 
pressure to act horizontally, or nearly so, the bendin 
moment at the windward springiuy is one bending outw: 
convex, 2.¢., lengthening the outer boom, and is often more 
than double as large as that at the leeward springing, 
which bends outward concave. The moments from the 
vertical loads at the springing are generally bending 
outward concave, because the ribs do not sprin 
from the ground in the direction of the inclined thrust, but 
vertically. The moments from the wind pressure are 

nerally larger than those due to the load, and we 

ave therefore at the windward springing the difference 
between a large and a small moment, and on the leeward 

ringing the sum of two small moments. - Those points, 
the most important in that class of structure, are therefore 
in a particularly favourable condition. 

If the importance of this advan was recognised in 
the design of abutments, it is difficult at the same 
time to account for the very artificial contours of some 
arches, by which the designers apparently endeavoured 
to approach the form of the catenary for the vertical loads, 
for whoever has calculated the moments from the wind 
pressure on such arches must have come to the conclusion 
that simple circular or elliptical outlines would have been 
quite as good or perhaps better than those based upon asu- 
perficial application of the theory of stresses. In any case 
the difference would be too small to justify the deviation 
from the simple outlines, But we question whether the 
methods of calculating the strains in arched roofs as usually 
applied by architects are very sound, and whether the 
determination of the acting forces and the coefficient of 
safety is based upon real conditions, When we hear that 
one architect assumes 40 1b. per superficial foot, including 
dead weight, snow and wind, with a strain of 6 tons per 
square inch of wrought iron, or another 56 Ib. with 8 tons, 
we suspect that these figures are treated as vertical forces. 
The result of such treatment cannot agree with the actual 
conditions, since the greater portions of those amounts are 
horizontal forces. e have stated that at the springing of 
the arches referred tothe bending moments from the vertical 
loads are much smaller than those from the wind pressure ; 
but this condition depends on their form, and if an arch 
is placed on the top of two high columns or walls, the con- 
dition is reversed, especially if the arch is not rigidly fixed, 
and the bending moments from the vertical loads at the 
bottom of the columns or walls—now the real springing of 
the structure—are generally much the larger. It is then 
necessary to introduce a tie at the most convenient place, 
of the columms or walls, This is known by 


ts, their successors would come in at a disadvan- every novice in designing, and recognised as an axiom ; and 
tage to take their places. They would have to learn past ex- | if, nevertheless, an arechitect—for instance, the architect of 


perience from records stowed away confidentially, and have 
to perform duties requiring this special knowledge, knowing 


the new terminus of the London, Brighton, and South 


| Coast Railway at Brighton—is led by his objection to tied 


that at the end of five years they would, in turn, fly from the | arches to ignore such axioms, we are bound to amert in 
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defence .of the profession that such perversity of mind is 
quite exceptional. 

Is, then, a tied arch esthetically so very objectionable? 
We readily admit that the common arch roof, with curved 
ties and radiating stays, or ties, when viewed in 


perspective, has a confused and restless appearance, 


especially if the eye meets with clumsy 
such as cottars, forked eyes, and pins with heads 
washers, as if the structure were intended to oscillate in all 
its joints; but we do not see why this should .always. be 
so, Why cannot the ties be made straight and horizontal, 
supported once in the centre, or, if very long, twice more, 
by means of thin vertical rods? and why cannot the con- 
nections be designed in an idealised manner, as is customary 
in architectural ornamentation, showing, for example, the 
tie-rod as growing out of an ornament, from which also 
springs the rib, or otherwise? Such a structure could 
probably be made with the same quantity of material as 
an ordinary truss, and being free from the confused 
ai nee of diagonal ties and struts, it would also have 
e advantage of offering some resistance to an upward 
lift. Moreover, the educated eye instinctively tries to find 
a clear’ demonstration of the broad principle which = 
vades a design. Obscurity or sk 
the latter may be, are faults in designing, and should be 
avoided if possible. 


MUNIFICENT EMPLOYERS, 


E1cHTEEN months have now passed since the great firm of Tangye 
Brothers was converted into Tangyes, Limited. The brothers 
Tangye still hold nine-tenths of the business, and the other 
gentlemen who have joined the firm had, with a single exception, 
been associated with Messrs, Tangye in the management of the 
business for many years before they became partners. The first 
annual meeting of the company was held at the Cornwall Works 
on Tuesday, and was constituted the occasion for the making of 
two important arrangements affecting the relations of the firms 
with their employés. It is well known that the firm have long 
desired to give some of the oldest foremen and workmen some. 
slight interest in the business, but how this was to be done with- 
out conceding them all the rights and privileges of a large share- 
holder—a course which might be attended with serious incon- 
veniences—was a difficult problem to solve. Messrs. Tangye, 
have, however, at length initiated and adopted a scheme which 
is likely to work. It is this—a certificate of indebtedness or bond 
of £50 is issued, setting forth that the holder is entitled to 
interest upon it at the same rate as the ordinary dividend 
declared by the company. The bonds have to be renewed at the 
end of each year, and in case the holder dies before the end of 
the year for which it is good his family is entitled to the value 
of the bond. Thus the bondholders enjoy all the pecuniary 
advantages of shareholders, except that they cannot sell their 
shares ; and they will be free from liability in event of bad 
times overtaking the concern, The families of bondholders 
coming under the foremen’s trust fund. will receive £150 
at the death of the holder, without having to contribute 
one penny towards it. An excellent provident scheme has also 
‘yeen formed for the benefit of all the workpeople. At the con- 
clusion of the meeting of the company on Tuesday, Mr. R. 
Tangye delivered an address to about 1300 of the operatives in 
explanation of the scheme. He remarked upon the amicable 
relations which existed between the company and their hands, 
and pointed out that for the past twenty-five years constantly 
increasing numbers of men, now aggregating thousands, had 
found regular and profitable employment at Cornwall Works. 
Rarely indeed had any workman been able to say that he left 
the works through slackness of trade. He hoped that at no 
distant date they would be able to extend their proposals for the 
workmen's benefit. If every man and boy would look at the 
property lying about the works as though it were his own, and 
resolutely set his face against its waste, the saving would enable 
the firm to give £50 to the family of every man dying in their em- 
ployment from natural or any other cause. We do not often meet 


& | with a firm taking more care of their operatives, Mr. Tangye, in 


his address, stated that special precautions have been taken for 
dealing with accidents. “After this date the family or friends 
of anyone who may unfortunately meet with a fatal accident 
whilst working for us, or who from injuries received while work- 
ing for us shall be unable to work, will, in the former case, 
receive a sum of rg | and, in the latter case, a weekly sum, 
upon the following scale, without contributing a penny to 

it :—In case of death, the friends of youths receiving weekly 
wages of 17s. or under will receive £25. Men with weekly 
between 17s. and 24s., £50; between 24s. and 30s., £75; 
and above 30s, per week, £100. In case of disablement, 
youths with weekly wages of 17s. a week or under, 5s. 
per week; men with weekly wages between 17s. and 
3Cs., 10s. per week; and those above 30s., 15s. per week. 
I need hardly remind you that under the eye yr Liability 
Act, in case of an accident, a workman has no claim for compen- 
sation when it can be shown that he has contributed to the acci- 
dent by his own fault; but we shall make no difference in that 
respect. The money will be paid in any case, but if you accept 
our proposal it will be only reasonable that we shall be exempted 
from any further liability. I want to explain to you that in the 
course of a few days every person on the ground will be asked 
whether he agrees to these proposals. He will have to sign in 
the same way as you sign now for pe:mitting the office to deduct 
the dispensary money from your wages. If he accepts them, we 
shall be exempted from any further demand, because, obviously, 
it will not be fair for the same person to pay twice for the same 
thing. It will be in no degree obligatory on anyone to sign his 
acceptance of those proposals. I hope the first result of these 
proposals will be to cause every man who is not in a club to at 
once join one.” Finally Mr. Tangye announced that the firm 
were going to give £1000 to buy a piece of land on which to 
build ba and washhouses, and a similar donation to Mr. 
Jaffrey’s hospital. 


.LITERATURB. 

Minutes of Proceedings of the Institution of Civil Engi with 
Edited by James Forrest, E., Secretary. London : 
the Institution. 1883. 

Tne list of members and associates of the Institution of 

Civil Engineers, published in June last, gives the total 

number as 3573, and the total number of all grades, in- 

cluding students, as 4338. With such a roll as this the 

“ Proceedings” ought to be rich in all that relates to engi- 

neering and allied sciences, theoretical and applied, : 

ally as they are enriched by well-drawn abstracts of all 
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the valuable periodical technicalliterature of the, world, The 
two volumes before us are fully what might be expected, 


for itis not now the ditticult thing it once »was: td: get’ an: 


engineer to’ write. An erginéér is not now looked upon as 
incapable of what is called piattical work if” he’ has 
written a book or a few papers, It is rather a proof that 
he does’ know something about something, and the cha- 
racter of his book’ or paper gives ani indication of how much 
of that something he is really acquainted’with; A really 
good paper cannot be a mere compilation; and there’ are 
many good papers in thesé volumes ; a poor one does not 
place in they ac wake most 
care. papers: whith are escri 
tive there aré some, but these; when carefully written, 
and full and precise as ‘to salient details, aré of very 
great value to engineers. 

The first of the papers in these two volumes is on 
“Covered ‘Service Reservoirs,’ a subject ‘which is now of 
very considerable considering the criticism 
which is devoted to the quality of the water supplied in 
towns for drinking purposes, Covered reservoirs are 
expensive structures, and the value of this paper consists in 
the completeness of the descriptions of the several methods 
adopted by the author, Mr. W. Morris, and others, in 
their construction, at home and abroad, together with the 
relative costs, failures, and successes, and the effects of the 
nature of the substrata on which they are built. The 
discussion on the paper added very materially to the real 


information given’ in it. The” second paper is’ on 
“Machine Tools and other Labour-saving Appliances 
worked by Hydraulic Pressure,” by Mr. R. H. Tweddell, 


the discussion of which was taken with a paper by Mr. 
A. McDonnell; on “Stamping and Welding under the 
Steam Hammer.” Both these pa aré’ short, arid: not 
mere descriptions of machines. ey are suggestive, and 
consequently gave rise to a lengthy discussion, }oth at the 
meetings by correspondence, and the value of the 
latter feature of the “ Proceedings” is here well illustrated. 
The difference in opinion as to the relative value of hand and 
machine rivetting, which for a longtime prevailed, has, it is 
here shown, given way in favour of machine work, and the 
adoption of machinery has ceased to:be a question of cost of 
work only, but one of quality of work.and economy of time. 
An interestin Lar 5 on the “ Summit Level Tunnel of the 
Bettws and Festiniog Railway,” by Mr. W: Smith, is fol- 
lowed by one of gréat interest and value, by Mr. P. 
O'Meara, on “the Introduction: of Irrigation into New 
Countries,” as illustrated in North Colo: In‘@ perusal 
of this paper American engineers will find that they may 
go abroad to learn something of a grand part of their own 
country. The paper and discussion occtipy nearly a hun- 
dred pages, rich in information on this pei of engineering, 
chiefly as practised inthe country referred to. ‘“ Ditches,” as 
canals are called in the States; are here described, into the 
constraction of which timber entersvery largely, the level of 
the water being above the surrounding ground, and one 
aqueduct is illustrated as constructed entirely of timber, 
though 1000ft. in length, 36ft. in width, and 7ft, in depth. 
The cost of the water supply, as well as of ‘the works and the 
charges for irrigation, aré given in detail; and some valuable 
comparative figures on the same subjects as relating to 
irrigation works in other countries are given in the discus- 
sion, Some very fine woodcuts supplement the usual 
lithographs in the illustration of this’ paper. Of the 
<= po selected but not read at the meetings there are six. 

heseareon**TheCoal and Mineral Deposits of Indo-China,” 
by Mr. E. Fuch and E. Saladin; on“ Air Compressor and 
Turbine for Working Rock Drills ‘and Ventilating Yanagase 
Hew en by Mr. B, F. Wright ; on “ Apparatus for 
Solar Distillation,” by Mr. J. Harding ; on “ A Method of 
Correcting Errors in the Observation of Angles of Plane 
Triangles, and of Calculating the Linear and Surface Dimen- 
sions of a Trigonometrical Survey,” by Mr. R. Manning; on 
Cheap Gas for Motive Power,” by Mr. J. E. Dowson ; and 
on “ Tests of German Coals,” by Dr, H, Bunte. The second 
volume opens with the paper on “ Resistance on Railway 
Curves as an Element of Danger,” by Mr. J. Mackenzie. 
With this paper we have previously dealt at some 
length, and a perusal of the discussion and correspondence 
shows that the views brought forward in the paper are 
deserving of much attention, The paper on “ The Diamond 
Fields and Mines of Kimberley, South Africa,” by Mr. 
James is indicates a new direction for 
engineering activity, although the diamond industry in 
South ‘Africa is at present under a cloud. Three a Mn 
on waterworks follow this, namely, on the “ Edinburgh 
Waterworks,” by Mr. A. Leslie; on the “ Waterworks of 
Port Elizabeth, South Africa,’ by Mr. J. G. Gamble; and 
on the “ Water Supply of Peterborough,” by Mr. J. Addy. 
Nine selected papers not read at meetings, and on as many 
different subjects, ee ninety pages, this volume, like 
that above noticed, concluding with a large number of the 
abstracts already mentioned. Of the value of these 


There are one hundred and thirty- 
two in the two volumes, twenty-six of which aré on elec- 
trical matters, 
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GROYNES FOR PROTECTING FORESHORES. 
Usva xy, in bitilding 'groynés; thé leading listo stop: the 
waves at all times, and to place thé groynes in such a position, 
with reference to the prevailing direction of the wind and set 
of the currents, that the e’ of the waves shall be gradually 
expended, and so far dissipated as to leave the water without that 
initial velocity of teturn.which is given to it by an obstruction 
met ata high velocity. It is;however, so difficult to average 
the effects of winds in unusual directions and of great force, with 
the prevailing winds and set of currents, that groynes are often 
unsuccessful. Littoral currents receive the greatest attention, 
because they are only occasionally interrupted, and therefore 
determine for the greater part of the whole year the direction in 
which the foreshore materials will be carried, and the best posi- 
tion of the groynes for the interception of these materials. In 
a few places, only littoral currents have ever to be considered, 
but in most places the effect of a gale of wind on a foreshore 
will upset all calculations made with reference to tidal currents 
and ordinary weather. 

The currents generated by wave action under a day’s gale will 
at many places work a greater change in a foreshore than a year’s 
ordinary weather. To what extent the removal of and 
shingle during ordinary weather has been prevented by 
ordinary groynes it is not necessary to stop to inquire, but it is 
sufficient to say in many places the groynes have, to say the 
least, effected no good under very heavy weather. The velocity 
of the back wash after the water has hit the groynes is suffi- 
cient to remove any ordinary foreshore material. To reduce 
this velocity without materially obstructing the rush of the sea 
would seem to be the problem to be solved. 

Amongst other models exhibited in the Winter Gardens during 
the recent conversazione of the British Association at Southport, 
was a model of a form of groynes, placed there by Mr, Alfred 
Dowson, of 3, Great Queen-street,S.W. Their leading feature is 
that they are of open construction, so that shingle, &., can be 
trapped without the free passage of the waves being impeded. 
The usual solid groynes not only have to resist the force of the 
waves in all directions, and are consequently liable to serious 
injury, but they frequently produce a back wash which carries 


away as much or more shingle than is thrown up. With open 
groynes of suitable construction, the resistance opposed to the 
waves may be small compared to their energy, but yet suffi- 
cient to make a very marked reduction of the velocity with 
which the return flow or back wash takes place. Shingle and 
sand are thus brought up by the waves and deposited there, 
because the outflowing water has not sufficient velocity to carry 
it away. The first cost of these groynes is much less than that 
of ordinary solid groynes, and experience indicates that the 
repairs are also much less, : 

This system has been tested on a considerable scale on the 
foreshore of St. Anne’s, near Blackpool, Lancashire, aud the 
satisfactory results obtained have been certified by the chairman 
of the St. Anne’s Land and Building Company, who are the 
owners of the sea-wall, pier, and landing stage. At high spring 
tides the sea-wall at St. Anne’s is exposed to the full force of 
the waves from the Irish Sea, and before these open groynes 
were adopted the foreshore was much worn away, and the wall 
itself was frequently damaged. The open groyues have, how- 
ever, produced a marked change, and have now caused a large 
accumulation of shingle to be deposited. 

The rough tide of Tuesday, the 16th inst., washed away the 
foreshore in front of a very considerable length of the St, Anne’s 
sea-wall, so as to lay bare the bottom of the foundation. As it 
was feared the following tide would make a breach in the wall, 
it became necessary at once to adopt some means of protection. 
Mr. Dowson therefore decided to place some of his open groynes, 
so as if possible not only to prevent a further lowering of the 
foreshore, but to trap and retain any shingle which might be 
brought in by succeeding tides. In the course of four hours 
three groynes, about twenty yards in length each, were fixed 
opposite to the imperilled portion of the wall. The succeeding 
rough tides have had the desired effect, as the open groynes have 
continued to cause a deposit of shingle, which, after having 
replaced that just washed away, has left this newly-guarded 
portion of the foreshore at a higher level than when the storm 
commenced. The open groynes above referred to as previously 
fixed opposite a distant portion of the wall continued to collect 
larger quantities of shingle during this as on previous high tides. 
The result of this storm has shown that, whereas a portion of 
-the sea-wall which had been protected by open groynes about 
twelve months previous, derived benefit iu co uence of the 
increased deposit in front of it, a similar portion of the wall about 
200 yards further along, but unprotected, was; undermined so as 
to endanger its stability; and, further, as soon as this latter 
portion was protected by the open groynes, the deposit commenced 
to take place, and therefore the danger to be removed. 

These practical experiments with Mr. Dowson’s open groynes 
are of great interest to engineers and to the authorities of 
hundreds of places round our coasts, and will be watched with 
great interest. 


‘THE USE OF CATECHU IN THE REMOVAL 
AND PREVENTION OF INCRUSTATION IN 
BOILERS. 

Tue above subject has recently been dealt with in the Central 

Blatt fiir Textile Industrie, and the substance in question is 

of as one of the few effective articles for use under the 


would seem that the,opinion 
had been formed that the water of the Berlin Waterworks: was 
as free as possible from substances of ‘orming incrusta- 


each boiler then allowed ‘to be used duringsijgn weeks. 
At the expiration of this time there was no‘ tras oh stony 
deposits, but an easily removed kind of mud inthe Yoillm + lt 
is stated that this application of catechu bas now’ oamty ued 
during four years without-any perceptible injury eitHer to the 
boilers or the machinerydn eonnection with them- In fit, . the 
quantity used is so siia@ll im eomparison with the bullsof wat 
which is evaporated, that any injury could hurdly take pltace, - 
The boilers in question 6 te on an average in a dhyw ot 

thirteen hours about 143 cubic feet of water, and receive 11 1b 

of eatechu after two months’ activity. Thus there is onkyaboutt 
dy of an ounce of catechu employed for each 1054 lb. oi watery, 
according to a caiculation made on the subject. 

The mass of catechu—which assumes a form in’ the*+ 
the plate over the fire, and as the stream 
of frésh water is always directed towards this plate, comes intro 
contact with it. 

The Gewerbebdlatt aus Wurttemberg has publ:shed some more 
details bearing on the same question, containing the results of 
experiments made by Herr Hiller, a practical engineer at Isny. 
He claims for the process referred to a more general application 
than that alluded to in the article previously quoted, which 
refers to one particular instance,, Herr Hiller in his long expe- 
rience has paid special attention to the subject, and remarks 
that the quantity of catechu to be used necessarily varies accord- 
ing to the properties of the feed-water. He considers, however, 
that the placing of the catechu om the plate immediately over 
the fire is neither suitable nor requisite. His experience in 
removing incrustations already formed extends mostly to cases 
where the thickness was jin. to 4in., and by a carefully following 
out of his receipt, he maintains that the imcrustation soon 
becomes detached and floats in the water in pieces about the size: 
of a half-crown. ‘ 

The catechu at first makes the water of a vo Bey colour—as: 
may be noticed by the gauge glass—and if this is not pro-: 
duced a further quantity of catechu must be added. In a few’ 
days the dissolving of the incrustation will have been complete.. 
At this time—or in any case before the water has changed from 
deep red to bright red—the boiler is put out of action and is 
cleansed from the incrustation, now lying in free pieces, as well 
as from dust, &c., and is filled again as usual with water. This 
cleaning out of the boiler some days after the first addition of 
the catechu is absolutely necessary, for as soon as the catechu iss 
saturated with the incrustation the sinking of the floating pieces: 
causes.the recommencement of incrustation in various parts of 
the boiler. It is therefore suggested to me the adding of: 
eatechu until eight or ten days before the cleaning of the beuler.. 
care jo pe that a sufficient quantity of catechu be added: 

i t period, 

According to Herr Hiller’s theory, the introduction of » 
quantity of catechu when the boiler is being filled again is not 
advisable, as the consequent thickening of the water is apt to cause 
stoppage of taps, &c. He considers the catechu ought to be 
atided to the feed-water when it is hot. Some pounds of 
catechu should be placed in a strong drill bag, which should be 
fastened in such a way as to be covered by the feed-water, the 
catechu being thus dissolved. If the sack is empty before the 
water is of a deep red colour, more catechu should be added, 
the bag being cleaned out first. When the required deep red 
tinge is attained, the additinn of catechu ceases, but is resumed 
if the water loses that shade, or else the consequences may be 
serious. Should it be desired to give up the use of catechu, it 
should not be broken off at once, but should be continued until 
the next boiler-cleaning takes place, and then ceased. 

There are some descriptions of water which, though not con- 
taining the substances which usually form incrustations, have 
other kinds of impurities. Against these catechu is of no effect. 

The cleaning of boilers where catechu is used has to be more 
frequent, though less troublesome, than when such is not the 
case, on account of the increasing substance thickening the 
water. The saving of the boiler itself is considered, however, to 
make up for this circumstance, and for the relatively high cost. 
of the substance used. A powder has, it is remarked, been for 
some time in use in which catecbu is employed in union with other 
chemical substances. The opinion is, however, expressed, that. 
this preparation only produces in a weakened form the effects of 
pure catechu, and is really more expensive, as it requires to be 
added every day to the water in the boiler, and thus requires: 
special appliances for its use. 


_ TENDERS. 


FLOOD WORKS.—CONTRACT No. 4.—BOROUGH OF 
WORCESTER. 
WIDENING and deepening the river Soar and the Leicester Navi- 
gation from the Braunstone Gate Bridge and West Bridge to the 
Roadway Bridge and the Railway Lifting Bridge at Messrs, Evans’ 


Mill respectively, including concrete towing path walls, a flood 
arch at Bow Bridge, and a covered outlet under the Midland 
ets also a stone weir 300ft. long, and works in connection 
therewith. é 
8. W. Pilling and Co., Manchester 21,090 
Foster and Barry, Rateliffe, Trent .. .. .. .. 90,78 0 0 
Kellett and Bentley, don 46. 96 
Benton and Woodivias, Derby on he 414 14 2 
Geo, Lawson, Glasgow .. F 


STORM-WATER SEWERS.-—-BOROUGH OF LEICESTER. 
Construction of the following storm-water sewers in the district 
lying between Granby-street and Wellington-street :—21 lineal 
= is of egg-shaped brick sewer, 2ft. 6in. by 1ft. 8in., 44in. work; 
lineal yards of egg-shaped brick sewer, 2ft. 3in. by 1ft. Gin.. 
work; 75 lineal yards 15in. stoneware pipe sewer; 1895 ditto 


1 ditto; 215 ditto 9in. 
together wi -mou junction, 
= manholes, 34 lampholes, 137 gullies, and works in con- 
nection therewith. 
4 
, Bi 1 28 
berts, Bradford .. .. .. 0 
arris, Shrews' is 
Kellett and 1 74 
Jno, ith, Leicester... .. .« 1766 6 
Sleaford .. 2 
Stephenson, Market Harborough 60 
SouTn M ending 
Oct, 20th, 1883 :—-On Monday, Tuesday, and Sa’ , free, from 
10 a.m, to 10 p.m., Museum, 13,910; mereantile marine, Indien 
and collections, (20. On The 


, admission Gd,, from 10 a.m. te 4 p.m., Museum, 1709; 
mercantile marine, Indian section, ether coliretions, 1702. 
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g 
abstracts we have several times spoken highly, and though 
many of these are of much interest, we cannot do more mt 
A brief subject matter index to vols lix. to Ixxiv. has’ 
been sent out with the last volume, thus bringing this ‘ 
index down to date. 
& preparation of which the composition is a secret, and as not 
being dis ionately high in price. From the details given 
rendering cleaning a difficult operation. After several months’ 
it was found that incrustations of 1fin. in thickness 
in same portions, and after every pier of two months ; 3 
the cessation of work was found necessary in grder to remove the : 
ineruetationn, When this state of things had existed for two 
years, the addition of pure catechu to the water was resorted to 
Hochschulen, a. | an experiment. The method of its jntroduction was laying | Total, 
plates. Kiel, verlag von Lipsius and Tischer. 188). ' down 11 Th. an a whole upon the plate immudiately over the fire, ' 15,419, ES 
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THE UNITED STATES TWIN SCREW STEAM CRUISER, CHICAGO. 
\(For description see page 329.) 


BATTERY DIMENSIONS. 
Four B. Length water line ... 325 Feet 
Eight Gin, B.L.R. Beam 468 Feet; Znches 
Two 5-in. B.L.R. Draught 19Feet. 
Six Revolving Cannon/ Diss t 4500 Tons 
Sections £ Elevation of Boders. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


‘ARIS.—Madame Borveav, Rue de la Banque. 
and Dnter den Linden. 
VIENNA.—Mesars, and Co., Booksellers. 


Tw EYER, 
YORK.—Tus Wiiuns and Roosns News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


®,° In order to avoid trouble and confusion, we find it necessary to 

correspondents that letters of inquiry addressed to the 
umn, muat, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himedlf, 


of the writer, not ne t 
good faith. No notice whatever will 
communications. 

A. Scutxor. (Milan).—The address of Mr. P. H. Diderich is Albany, New 
York State. 


FRICTION OF PIPE BENDS. 
(To the Bditor of The Bngineer.) 

Sir,—Will any of your readers answer the following question? What 
is the simple method, and with plain figures, of ascertaiuing the loss of 
head of water when passing through bends of different angles? A simple 
rule is much wanted. W. W. W. 


TEMPERING CIRCULAR SAWS. 
(To the Editor of The Bngineer.) 

Sir,—Our foreman has been trying to temper a small circular saw 
about 6in. diameter and }in. thick, which we want to use for cuttin; 
Bessemer steel or iron. He made it rather thicker at the hole, which is 
lin, diameter, and formed a sort of boss or through. He heated it, 
and then cooled it down, and found that it bent a great deal and was 
very crooked. I shall be glad if any reader would give me some infor- 
mation as to how these small circular saws should be tempered for cutting 
iron or steel so that they will not warp or fly. . ee 

Hebden Bridge, October 22nd. 
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DEATH. 
On the 29th ult., during his voyage from India, Eowarp Joun Jonzs, 
ears, 
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NEW AMERICAN MEN-OF-WAR, 


In another place we give the first portion of a paper by 
Mr. F. T. Bowles, secretary of the United States Naval 
Advisory Board, which describes the additions which the 
United States Government are about to make to the 
American Navy. We presume that the three vessels 
described are to be supe as types, and that more than 
one of each will be built, but this is not certain. Mr. 
Bowles has so clearly stated how and why these three 
ships have been ordered, that we need say no more on the 
subject here. After all the fuss and turmoil which have 
attended the proceedings of the Board, it was to be ex- 
pees that something much more important would have 

n produced. The United States are in a very peculiar 
position. They have practically no fleet, and are really, and 
to a very large extent, at the mercy of any third--ate naval 
Power. A couple of small ironclads could do frightful 
damage to the leading seaport towns of the country, as, 
for example, New York; and the States could in no wise 
retaliate, because they could not get at the foe. The policy 
which leaves a country so enormously wealthy so entirely 
defenceless is not, we think, wise; and its option is the 
result of complex causes well worth investigation, It is 


commonly assumed that spent on ironclads is 
money wasted; but this is true in only a limited sense. 
Apart oo from the positive utility of such 
ships, we have the fact that the money expended on 


men-of-war, in England at all events, into the 


pockets of English workmen and po mt There | ad 


ought to be no reason why the same should not 
hold of the United State. But at present, 
Americans none of the appliances necessary to 
the production of such ships, and this is one reason 
why they have not been built. Another reason is to be 
found in the circumstance that Brother Jonathan has no 
mercantile marine to protect—the advent of iron shi 
building ruined the sea carrying trade of the States. fe 
is a remarkable fact that for many years, almost, indeed, 
ever since the War of Independence, Americans have 
regarded the sea, and all that belongs to it, with in- 
difference, if not dislike. They have turned out no great 
sailors, nor does the modern American make a good sea- 
man. Thus they have suffered the vast carrying trade of 
the world to fall almost altogether into other hands, and 
they have made no effort to keep even a small portion of 
it. This has been attributed to the operations of the 
tariffs, which rendered it impossible to build ships in the 
States, It is open to question, however, if this cause has 
really done much to check the development of a national 
mercantile marine. If the ple liked to build 
ships, the tariffs would have been modified; but no one 
has cared much about the thing, and so the United States 
have few ships to defend, and next to no navy to defend 

t does not appear that the country possesses the re- 
quisite experience and skill required to | sagae satisfactory 

oes 


men-of-war. Some men-of-war she ’ 


possess a 
£ | good many have been schemed and even laid down; but 


they have almost all been conspicuous failures, and this 
seems to have been = result of Ne ——— seeking after 
originality. Thus, for example, the Wam was 
be the first of a of 
any other afloat. She was a total failure in every respect, 
and the same may be said of many other United States 
ships. It seems that the bent of the natioral genius is in 


direct | another direction; and that the power to combine in a satis- 


factory way the multitude of conditions pressing for conside- 
ration in the designing of a modern man-of-war is lacking. 
No engineers and shipbuilderson earth can compete with the 
American in the design and construction of river steamers 
in which they delight; but they are simply nowhere when 
seagoing ships have to be built and engined. In the 
esign of the Chicago the English engineer and naval archi- 
tect will find at almost every turn something which is defec- 
tive. There is, we admit with pleasure, much that is com- 
mendable, and the ship will no doubt be stout and service- 
able ; but it is not quite easy to see for what purpose she is 
intended. Against an ironclad she would be helpless. 
Her heavy guns are four 8in. breech-loaders of 12 tons, 
each firing a 250 Ib. shot. There isno manner of protec- 
tion provided for the men save trumpery shields on the 
ns, and any vessel fitted with a sufficient amount of 
Fodgkiss or Nordenfelt guns would prevent the 8in. guns 
from being fired. It would not have been at all difficult 
to provide steel armour, which would have made the crews 


: | of these guns safe from all the smaller class of missiles. It 


is very difficult to understand what purpose the lin. steel 
deck is to serve. It is too thick for a deck, too thin to 
serve as a defence. “It is not expected,” we are told, 
that this deck “will resist a Gin. shot at even so small 
inclinations as 6 deg. to 8 deg., but the protection afforded 
by such a deck is of great value in preventing the direct 
access of shot and water to the main compartments, in 
epee mee gun fire, and from the fact that an enemy’s 
shell probably — among the coal without injury 
to the machinery.” e do not quite understand what 
Mr. Bowles intends to convey by this passage. Looking at 
the design as a whole, however, it seems to us that the 


be | Ship would have been better if she had had fewer guns and 
®| a little better protection. A man-of-war must be a com- 


romise more or less, but in the Chicago too much has 

n conceded to give power of attack, while too little has 

been done to provide defence. Heavy guns are useless 

unless they can be fought. The introduction of machine 

ns has greatly modified the conditions of warfare at sea, 

y detracting from the value of unprotected a fact to 
which we fancy Mr. Bowles at all events is fully alive. 

In a ship of this kind speed is everything, but when we 
come to look at the designs which have been prepared for 
the machinery of the Chicago we find reason for 
doubting that she can ever be a fast vessel. All the vices 
of American marine engineering manifest themselves. No 
English engineer in full possession of his mental faculties 
would dream of putting in compound beam engines to 
drive twin screws. Mr. Bowles apologises for them. 
“ Beam engines,” he says, “have long been successfully 
employed in paddle steamers, but only occasionally used 
for screw vessels. One well-known instance, however, is 
the Louisiana, the fastest vessel on the regular lines from 
New York to New Orleans, Their application to the pro- 
pulsion of a twin-screw protected cruiser is novel, if not 
unique; but their adoption is not in the nature of an 
experiment, and was only after careful comparison with 
special designs of both vertical, direct-acting, and hori- 
zontal types. It was found impossible to get a vertical 
inverted cylinder engine beneath the water-line, and, if 
used, it would certainly have exposed the vessel to vital 
injury from guns of small calibre. On comparison with 
horizontal engines, the advantage of vertical cylinders in 
wear, and less work lost in friction, the longer stroke and 
connecting rod, the easy accessibility of the —— parts 
of the beam engine, led to its adoption. We generally find 
poppet valves ve on beam engines, and it has been 
proposed to use them on the Chicago. Their advantages 


of small power required to work them and definite action 
are undoubted; but it has been the general opinion that 
their success would be doubtful when used upon an engine 
of this size, making as many as eighty turns a minute.” 
We can hardly realise the mental condition of a man who 
can argue that because beams go well with cylinders with 


| 


a stroke of 12ft. to 15ft., and paddle-wheels some 40ft. in 
diameter, making fifteen revolutions or so per minute, they 
must also suit compound twin-screw en running at 
eighty revolutions minute. It is, at all events, 
matter for congratulation that poppet valves were not 

opted. We need not to criticize the engines 
throughout, but we cannot resist calling attention to 
the use of a single combined air and circulating 
pump for each enser, This is a wretched arrange- 
ment. It has been tried and rejected in this country. 
So, we may add, has the beam marine engine. In- 
deed, the engines of the Chicago are simply re- 
vivals of devices long since obsolete in this country, 
and if they ever give satisfaction we shall be y 
surprised. Defective in design as the engines are 
in many respects, they are admirable as com | with the 
boilers, “The type of boiler,” we are told, “is new to the 
naval service, but is in successful operation in merchant 
steamers.” We should very much like to be told in what 
merchant steamers, Certainly not in any British ship. 
The Chicago will have no fewer than fourteen boilers, each 
Oft. in diameter by 9ft. 10in. long, set over a single furnace, 
with one grate 7ft. sin. wide and 7ft. 6in. long. The 
shells are to be A ioe thick, and the pressure is to be 100 lb. 
To go to sea with such boilers is simply to court destruc- 
tion. If the fires are ever such boilers will prime 
furiously. If from any cause the plates over the furnaces 
become overheated they will crack, and the result may be 
anticipated. Nothing could be more injudicious than the 
use of furnaces made up with plates and fire-bricks in a 
sea-going man-of-war. We can hardly think it possible 
that even at the last moment a change will not be made, 
and proper boilers used. 

e see in the boilers and machinery of the ships, to say 
nothing of the hull, a manifestation of that desire to be 
original at any cost which has done so much harm already 
to the United States Navy. The experience of the gentle- 
men who have pre these designs can be as oop 
compared with that of British engineers. If no su 
engines are t> be found in a British ship, the United States 
Naval Advisory Board may rest assured that there is good 
reason for the fact; if no boilers of the were ever 
made and sent to sea at this side of the Atlantic, the 
circumstance bears its lesson. Those entrusted with the 
design of the Chicago have not availed themselves of the 
experience acquired in this country at a great expense, and 
they will regret the fact. 


REPORTS ON GUNNERY EXPERIMENTS. 

A aoop deal of discussion has arisen lately on the ques- 
tion of reporting the results of gunnery experiments in the 
press. It is a subject on which opposite opinions may 
very reasonably be held, and it is doubtless an important 
question. We will endeavour to put the matter as fairly as 
we can before our readers, and to give ourown conclusions on 
it. Those who hold that experiments should be conducted 
as secretly and confidentially as practicable, may naturally 
urge the following reasons:—Our object in undertaking 
expensive experiments with regard to war material is not 
the abstract furtherance of science, but the improvement 
of England’s armaments com with those of foreign 
Powers. It may be generally desirable that all great 
Powers should have efficient weapons of war, because such 
weapons are, on the whole, exercised in the interests of 
civilisation and order; but we spend our money for no 
such general purpose, but the more immediate and practical 
one of being prepared to fight our own battles successfully; 
and as these must be fought against other Powers, it is 
contrary to our interests that they should benefit nearly as 
much as ourselves by the money we spend and the efforts 
we make. Nay, we may add that, leaving the general 
and coming to the particular, we have heard it urged that 
the reports on our recent plate trials in Taz ENGINEER, 
with » eee &c., are worth thousands of pounds to 
foreign Powers, as they practically give them most of the 
information supplied by the trials. If this is to be the 
case, it has been asked, why not have international experi- 
ments, and let us all bear a share of the expense? To this 
we should reply, that the advantage of keeping secret 
individual results is not to be compared to the great de- 
velopment and actual increase of efficiency which England 
gains by the system of publishing them. The money spent 
on such individual experiments is a drop in a bucket to 
the saving effected by allowing foreign Powers to act on 
the information they obtain. We can, we think, easily 
make this plain. 

The whole question hangs on our manufacture of war 
material. There are but a few places where guns and 
armour are made on a really large scale. France manu- 
factures for herself. Other Powers, speaking generally, 

to Krupp, Griison, or Schneider, or else come to 
England. ow, it is clearly to the advantage of England 
that she should manufacture as much war material as 
possible for other Powers; and when we say that it is to 
the advantage of England, we are not ge of the 
trade of the country only, but of the direct advantage 
obtained by our Government war establishments. It is 
usually considered a great thing in war to capture an 
enemy’s arsenal, but it is a still greater one to start by 
having his arsenal in our own country in perfect working 
order, and able to give the whole of the powers usually 
devoted to the armaments of foreign countries to our own 
pressing needs, This is the case if our enemy has hitherto 
obtained his supplies from us. Under any circumstances, we 
are keeping up an establishment on a war footing atthe price 
of areduced one; and this barely puts the case as it stands. 
A great increase in ms and experience in manufac- 
ture, and in the number of skilled men, belongs to us in the 
measure in which we manufacture for foreign Powers. Why 
is it that we are content to rest without a second arsenal? 
The question has often been raised. Because in Elswick we 
have one kept up mainly at the cost of foreign Powers 
— would serve as an admirable second arsenal in time 

war, 

The case for armour is almost stronger than that for 
We have no Government factory for armour, but we have 
Brown's and Cammell’s works at Sheffield, supported partly 
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our own demands, but partly by the money of Italy, 
ce, Russia, Denmark, and other Powers. The develop- 
ment of a great industry like the manufacture of armour 
requires enormous sums of money. Can any one suppose 
that we should be in the position we are if all the money 
poured by foreign Powers into Sheffield had gone to Griison 
or Schneider? Surely we should have suffered in efficiency 
and in actual money. If the few thousand a spent 
on a single plate is an object, is it not ifest that even 
a comparatively small difference in price on the large 
quantities of plates delivered to cover our ships would be a 
much greater amount? Now this question is very inti- 
mately connected with that of the publication of our 
experiments. Foreign Powers scaeie wish to know 
what they are purchasing. Krupp prints and publishes 
volumes on every occasion of a great trial. We write now 
with full illustrated reports lying at our hand containing 
photographs, drawings, tables of data as to velocities and 
stored-up work, and every conceivable detail. Except 
sections showing the building up of his guns, and 
manufacturing details, we hardly can imagine any 
kind of information that is not supplied to us in these 
reports. We have also books and bundles of photographs of 
Griison’s experiments and manufactures. it to be sup- 
posed that with these before them foreign Powers will 
come to England if no information is furnished them as to 
results obtained? To take the particular case of the 
recent experiment at Shoeburyness. Suppose that some 
Government authorities abroad accept our report as sub- 
stantially correct and sufficient. Suppose, for the sake of 
argument, they contemplated making a somewhat similar 
trial, and conclude to save their money. This must be 
because they arrive at the conclusion their experiment was 
intended to furnish. Surely in this case this would be to 
purchase steel-faced plates; in other words, to spend, not 
the money necessary to buy one plate for experiment, but 
many plates for some fort or ship—in other words, to give 
a large order on what we maintain is practically our own 
arsenal. In short, it appears to us as clear as daylight that 
to develope a large steel manufacture of armour in our 
country with the maximum efficiency and minimum cost, 
we ought to publish our experimental results generally. 
We can admit, of course, that exceptions might arise. We 
might meet with some notable failure, the publication of 
which might be open to question, although in saying so we 
may observe that we know of no such instance in our experi- 
ence. Strange to say, it is publication of very successful 
results that seems to produce most discontent. Yet if the 
view we submit be understood, we maintain that Germany 
might as well take fright at the report of any great success 
obtained by ys at Meppen as England at the report of 
great successes obtained at Shoeburyness or Portsmouth. 
Possibly the rejoinder may now be made to us, “Then 
by your own showing, you are doing harm by now exhibit- 
ing to foreign Powers that they are playing into our hands 
and spending money to keep up arsenals for England.” 
No; we believe it is one of those many cases when truth 
does no harm. Would not any foreign Power prefer to 
keep up an arsenal for England rather than for France or 
Germany? Political reasons may prevent orders being 
given or executed, but is not this clearly less likely 
to be the case with England than any continental Power ? 
Politics, however, are not the special province of THE 
EnGIvEER, and we think we might here safely leave the 
general question to our readers’ common sense. There yet 
remains, however, much to be said in particular to those 
who understand the system of our Government depart- 
ments and the employment of officers. Some twenty years 
ago was introduced what is termed the five years’ system. 
Onthissystem an officer’s appointment even tothe most special 
scientific duties only dates for five years. This is true almost 
without exception. This system undoubtedly possesses 
certain disadvantages. We do not here propose to discuss 
them; they are apparent. Should any one doubt it, let 
him suggest to Elswick, or any large manufacturing firm, 
the same system of appointing manufacturing super- 
intendents, and see what reply he would receive. The sup 
sition, however, is that such disadvantages are counterba- 
lanced by still greater advantages ; for example, that manu- 
facturing science is extended to a larger number of officers 
who carry it into the service generally ; that officers have 
broader views and a more general grasp of what is required 
by filling appointments of different kinds, and that, gene- 
rally speaking, stagnation is prevented and things are kept 
alive. The managers can supply the details which specially 
belong to each department, and they have over them a 
superintendent who combines an extended knowledge of 
the working of more than one department with a practical 
military experience which enables him to keep the ultimate 
object of the stores he makes vividly before him. We are 
taking the most favourable view we can of a system which 
we may remark we do not think by any means the best 
that could be followed, but which has something to be said 
for it. As we understand it, however, its recommendation 
depends much on the extension of information to the com- 
batant branches of the service, and it becomes an anomaly 
to couple with it any system of close secrecy. Thus it 
happens that the members of committees are found in the 
course of five years drafted off to remote parts of the globe. 
This is no mere possibility, it is a fact. Anyone who 
takes the trouble may trace the fate of members and 
secretaries of committees, and he will find them scattered, 
almost without exception. Does it seem desirable, then, that 
thevaluable results of many thousand pounds’ worth of money 
and years of experience should be im exclusively 
on the minds of a few individuals who are keeping them 
confidentially on colonial stations, for example, in camp, 
in the North of India, in the West Indies, or on board ships 
in distant parts of the world? Members of committees and 
manufacturing officers have been thus sent abroad with 
very few exceptions. In the measure in which informa- 
tion is confined to members of committees and heads of 
departments, their successors would come in at a disadvan- 
tage to take their places. They would have to learn past ex- 
perience from records stowed away confidentially, and have 
to perform duties requiring this special knowledge, knowing 
that at the end of five years they would, in turn, fly from the 


light which is confined to the interior of their office into the 
darkness outside. This, at all events, has not been the line 
taken by the authorities of this country. They have given 
reasonable publicity to representative experiments, and we 
think we have shown on sound grounds. Briefly we may 
repeat that such a course is in the interest of the develop- 
ment of our armaments, in the interest of trade, and in 
the interests of economy, and it is consistent with the system 
on which we appoint and train our scientific officers. 


DESIGNING ARCHED ROOFS, 


Ir may be taken as a fact that most architects of iron- 
work for roofs would prefer clear arches to trusses or 
arches with ties wherever circumstances are favourable, 
and also that many structures are put on paper, and some 
are brought into existence, where this is not the case. 
An arch presses upon its supports in an inclined direc- 
tion; there is, consequently, besides the vertical com- 
gerne of the pressure also a horizontal one, and this must 

rovided for as well as the vertical pressures of a simple 
er which nobody ever expected to float in the air, or 
it ceases to be an arch. Cases of an entire neglect of this 
provision are rare ; it is said that the arched ribs in the 
Exhibition building of 185l—now the Crystal Palace 
—were first put up without the 'y abutments, and 
that the bracings between the columns which here and 
there block the were introduced after the hori- 
zontal thrust of the ribs had manifested itself ; but on the 
other hand, the thickness of these ribs is so great—8ft.— 
that they might have been intended to act as girders; and 
we have no right to find fault with an architect for wishing 
to ascertain, ty experiment, how much such a girder 
would spring outwardly under the action of the load, 
especially if we remember that something equivalent to 
the bracings would have been required in any case. 

More frequent are cases where the provision for the 
horizontal thrust is insufficient, whether it be that the 
abutments are formed by buildings not specially designed 
to resist the thrust, or if there are aisles on each side made 
of iron framework, that this is insufficiently braced ; or 
again that the thrust of a second roof is made to oear on 
the first ; in which case a change of the load upon one of 
them disturbs the equilibrium in both. In such cases the 
fact that the materials are much stronger, and the forces 
much weaker, than what bas been calculated upon, com- 
pensates for the deficiency of the designs. If that were 
not so, it would often be impossible to explain why some 
roofs in e: localities, resting on cast iron stilts, with 
nothing but a few thin anchor bolts at the bottom, still 
brave the pressure of the wind, or why in some cases the 
abutmentsof clear arches are notdestroyed by a heavysnow- 
fall. We therefore regard with particular satisfaction struc- 
tures such as the great roof over the Midland Railway 
terminus in London, which are based upon generally 
sound principles of construction. In that structure the 
ribs spring from the firm ground, and their stability is 
independent of the stability of the side walls. The 
rationality and simplicity of the idea, together with the 
thoroughly workmanlike manner in which the structural 
details have been composed, has had the natural conse- 
quence that several structures in and out of England have 
since been erected on the same principle. ‘This principle 
being that of a firmly fixed arch, also deals successfully 
with the question of wind pressure. Assuming the wind 
pressure to act horizontally, or nearly so, the bendi 
moment at the windward springin s is one bending outw 
convex, 2.¢., lengthening the outer boom, and is often more 
than double as large as that at the leeward springing, 
which bends outward concave. The moments from the 
vertical loads at the springing are generally bending 
outward concave, because the ribs do not spring 
from the ground in the direction of the inclined thrust, but 
vertically. The moments from the wind pressure are 
generally larger than those due to the load, and we 
have therefore at the windward springing the difference 
between a large and a small moment, and on the leeward 
springing the sum of two small moments. Those points, 

e most important in that class of structure, are therefore 
in a particularly favourable condition. 

If the importance of this advantage was ised in 
the design of abutments, it is difficult at the same 
time to account for the very artificial contours of some 
arches, by which the designers apparently endeavoured 
to approach the form of the catenary for the vertical loads, 
for whoever has calculated the moments from the wind 
pressure on such arches must have come to the conclusion 
that simple circular or elliptical outlines would have been 
quite as good or perhaps better than those based upon asu- 
perficial application of the theory of stresses. In any case 
the difference would be too small to justify the deviation 
from the simple outlines. But we question whether the 
methods of calculating the strains in arched roofs as usually 
applied by architects are very sound, and whether the 
determination of the acting forces and the coefficient of 
safety is based upon real conditions. When we hear that 
one architect assumes 40 lb. per superficial foot, including 
dead weight, snow and wind, with a strain of 6 tons per 
square inch of wrought iron, or another 56 Ib. with 8 tons, 
we suspect that these figures are treated as vertical forces. 
The result of such treatment cannot agree with the actual 
conditions, since the greater portions of those amounts are 
horizontal forces. We have stated that at the springing of 
the arches referred tothe bending moments from the vertical 
loads are much smaller than those from the wind pressure ; 
but this condition depends on their form, and if an arch 
is placed on the top of two high columns or walls, the con- 
dition is reversed, especially if the arch is not rigidly fixed, 
and the bending moments from the vertical loads at the 
bottom of the columns or walls—now the real springing of 
the structure—are generally much the larger. It is then 
necessary to introduce a tie at the most convenient place, 
viz., at the top of the columns or walls. This is known by 
every novice in designing, and ised as an axiom ; and 
if, nevertheless, an architect—for instance, the architect of 
the new terminus of the London, Brighton, and South 
Coast Railway at Brighton—is led by his objection to tied 
arches tq ignore such axioms, we are bound to assert in 


defence of the profession that such perversity of mind is 
quite exceptional. 

Is, then, a tied arch ssthetically so very objectionable? 
We readily admit that the common arch roof, with curved 
ties and radiating stays,.or secondary ties, when viewed in 
perspective, has a confused and restless appearance, 
especially if the eye meets with clumsy machinery details, 
such as cottars, forked eyes, and pins with heads and 
washers, as if the structure were intended to oscillate in all 
its joints; but we do not see why this should always be 
so. Why cannot the ties be made straight and horizontal, 
supported once in the centre, or, if very long, twice more, 
by means of thin vertical rods? and why cannot the con- 
nections be designed in an idealised manner, as is customary 
in architectural ornamentation, showing, for example, the 
tie-rod as growing out of an ornament, from which also 
springs the rib, or otherwise? Such a structure could 
probably be made with the same quantity of material as 
an ordinary truss, and being free from the confused 
appearance of diagonal ‘ties and struts, it would also have 

e advantage of offering some resistance to an upward 
lift. Moreover, the educated eye instinctively tries to find 
a clear demonstration of the broad principle which per- 
vades a design. Obscurity or concealment, however skilful 
the latter may be, are faults in designing, and should be 
avoided if possible. 


MUNIFICENT EMPLOYERS, 


EIGHTEEN months have now passed since the great firm of Tangye 
Brothers was converted into Tangyes, Limited. The brothers 
Tangye still hold nine-tenths of the business, and the other 
gentlemen who have joined the firm had, with a single exception, 
been associated with Messrs. Tangye in the management of the 
business for many years before they became ers, The first 
annual meeting of the company was held at the Cornwall Works 
on Tuesday, and was constituted the occasion for the making of 
two important arrangements affecting the relations of the firms 
with their employés. It is well known that the firm have long 
desired to give some of the oldest foremen and workmen some 
slight interest in the business, but how this was to be done with- 
out conceding them all the rights and privileges of a large share- 
holder—a course which might be attended with serious incon- 
veniences—was a difficult problem to solve. Messrs. Tangye, 
have, however, at length initiated and adopted a scheme which 
is likely to work. It is this—a certificate of indebtedness or bond 
of £50 is issued, setting forth that the holder is entitled to 
interest upon it at the same rate as the ordi dividend 
declared by the company. The bonds have to be renewed at the 
end of each year, and in case the holder dies before the end of 
the year for which it is good his family is entitled to the value 
of the bond. Thus the bondholders enjoy all the pecuniary 
advantages of shareholders, except that they cannot sell their 
shares ; and they will be free from liability in event of bad 
times overtaking the concern. The families of bondholders 
coming under the foremen’s trust fund will receive £150 
at the death of the holder, without having to contribute 
one penny towards it. An excellent provident scheme has also 
been formed for the benefit of all the workpeople. At the con- 
clusion of the meeting of the company on Tuesday, Mr. R. 
Tangye delivered an address to about 1300 of the operatives in 
explanation of the scheme. He remarked upon the amicable 
relations which existed between the company and their hands, 
and pointed out that for the past twenty-five years constantly 
increasing numbers of men, now ating thousands, had 
found regular and profitable employment at Cornwall Works. 
Rarely indeed had any workman been able to say that he left 
the works through slackness of trade. He hoped that at no 
distant date they would be able to extend their proposals for the 
workmen's benefit. If every man and boy would look at the 
property lying about the works as though it were his own, and 
resolutely set his face against its waste, the saving would enable 
the firm to give £50 to the family of every man dying in their em- 
ployment from natural or any other cause. We do not often meet 
with a firm taking more care of their operatives. Mr. Tangye, in 
his address, stated that ial precautions have been taken for 
dealing with accidents. “ After this date the family or friends 
of anyone who may unfortunately meet with a fatal accident 
whilst working for us, or who from injuries received while work- 
ing for us shall be unable to work, will, in the former case, 
receive a sum of money, and, in the latter case, a weekly sum, 
upon the following scale, without contributing a penny towards 
it :—In case of death, the friends of youths receiving weekly 
wages of 17s. or under will receive £25. Men with weekly wages 
between 17s. and 24s, £50; between 248. and 30s. £75; 
and above 30s. per week, £100. In case of disablement, 
youths with weekly wages of 17s. a week or under, 5s. 
per week; men with weekly wages between 17s. and 
3Cs., 10s. per week ; and those above 30s. 15s. per week. 
I need hardly remind you that under the aa ws al Liability 
Act, in case of an accident, a workman has no claim for compen- 
sation when it can be shown that he has contributed to the acci- 
dent by his own fault; but we shall make no difference in that 

The money will be paid in any case, but if you accept 
our proposal it will be only reasonable that we shall be exempted 
from any further liability. I want to explain to you that in the 
course of a few days every person on the ground will be asked 
whether he agrees to these proposals. He will have to sign in 
the same way as you sign now for permitting the office to deduct 
the dispensary money from your wages. If he accepts them, we 
shall be exempted from any further demand, because, obviously, 
it will not be fair for the same person to pay twice for the same 
thing. It will be in no degree obligatory on anyone to sign his 
acceptance of those proposals. I hope the first result of these 
proposals will be to cause every man who is not in a club to at 
once join one.” Finally Mr. Tangye announced that the firm 
were going to give £1000 to buy a piece of land on which to 
build baths and washhouses, and a similar donation to Mr. 


Jaffrey’s hospital. 


LITERATURE, 


Minutes of Proceedings of the Institution of Oivil Engineers, with 
other selected and abstracted papers. Vols. \xxiv. and Ixxiii. 
Edited by James Forrest, A.I.C E., Secretary. London : 
the Institution. 1883. 

Tue list of members and associates of the Institution of 

Civil Engineers, published in June last, gives the total 

number as 3573, and the total number of all grades, in- 

cluding students, as 4338. With such a roll as this the 

“ Proceedings” ought to be rich in all that relates to engi- 

neering and allied sciences, theoretical and applied, especi- 

ally as they are enriched by well-drawn abstracts of all 
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the valuable periodical technical literature of the world. The 
two volumes before us are fully what might be expected, 
for it is not now the difficult thing it once was to get an 
engineer to write. An engineer is not now looked upon as 
incapable of what is ed practical work if he has 
written a book or a few papers, It is rather a proof that 
he does know something about something, and the cha- 
racter of his book or paper gives an indication of how much 
of that something he is really acquainted with. A really 
good paper cannot be a mere compilation; and there are 
many good papers in these volumes ; a poor one does not 
find a place in them, for they are edited with the most 
painstaking care, Of papers which are only descrip- 
tive there are some, but these, when carefully written, 
and full and precise as to salient details, are of very 
value to engineers. 
The first of the papers in these two volumes is on 
“Covered Service Reservoirs,” a subject which is now of 
considerable considering the criticism 
which is devoted to the quality of the water supplied in 
towns for drinking p' Cove: reservoirs are 
expensive structures, and the value of this paper consists in 
the completeness of the descriptions of the several methods 
adopted by the author, Mr. W. Morris, and others, in 
their construction, at home and abroad, together with the 
relative costs, failures, and successes, and the effects of the 
nature of the substrata on which they are built. The 
discussion on the paper added very materially to the real 
information given in it. The second paper is on 
“Machine Tools and other 
worked by Hydraulic Pressure,” by Mr. R. weddell, 
the discussion of which was taken with a paper by Mr. 
A. McDonnell, on “Stamping and Welding under the 
Steam Hammer.” Both these papers are short, and not 
mere descriptions of machines. They are suggestive, and 
consequently gave rise to a lengthy discussion, loth at the 
meetings and by correspondence, and the value of the 
latter feature of the “ Proceedings” is here well illustrated. 
The difference in opinion as to the relative value of hand and 
machine rivetting, which for a long time prevailed, has, it is 
here shown, given way in favour of machine work, and the 
adoption of machinery has 
work only, but one of quality of work and economy of time. 
An interesting paper on the “Summit Level Tunnel of the 
Bettws and Festiniog Railway,” by Mr. W. Smith, is fol- 
lowed by one of great interest and value, by Mr. P. 
O'Meara, on “the Introduction of Irrigation into New 
Countries,” as illustrated in North Colorado, In a perusal 
of this paper American engineers will find that they may 
go abroad to learn something of a grand part of their own 
country. The paper and discussion occupy nearly a hun- 
dred rich in information on this pea of engineering, 
chiefly as practised in the country referred to. “ Ditches,” as 
canals are called in the States, are here described, into the 
construction of which timber enters very largely, the level of 
the water being above the surrounding ground, and one 
aqueduct is illustrated as constructed entirely of timber, 
though 1000ft. in length, 36ft. in width, and 7ft. in depth. 
The cost of the water supply, as well as of the works and the 
charges for irrigation, are given in detail, and some valuable 
comparative figures on the same subjects as relating to 
irrigation works in other countries are given in the discus- 
sion. Some very fine woodcuts supplement the usual 
lithographs in the illustration of this paper. Of the 
a selected but not read at the meetings there are six. 
hese areon “The Coal and Mineral Deposits of Indo-China,” 
by Mr. E. Fuch and E. Saladin; on“ Air Compressor and 
bine for Working Rock Drills and Ventilating Yanagase 
Beg To ol Mr. B. F. Wright ; on “ Apparatus for 
Solar Distillation,” by Mr. J. ing ; on “ A Method of 
Correcting Errors in the Observation of Angles of Plane 
Triangles, and of Calculating the Linearand Surface Dimen- 
sions of a Trigonometrical Survey,” by Mr. R. Manning; on 
Cheap Gas for Motive Power,” by Mr. J. E. Dowson ; and 
on “ Tests of German Coals,” by Dr. H. Bunte. The second 
volume opens with the on “ Resistance on Railway 
Curves as an Element of Danger,” by Mr. J. Mackenzie. 
With this paper we have previously dealt at some 
length, and a perusal of the discussion and correspondence 
shows that the views brought forward in the paper are 
deserving of much attention. The paper on “ The Diamond 
Fields and Mines of Kimberley, South Africa,” by Mr. 
James Paxman, is — a a new direction for 
engineering activity, although the diamond indu in 
South Africa is at present Sadr a cloud. elenien 
on waterworks follow this, namely, on the “ Edinburgh 
Waterworks,” by Mr. A. Leslie ; on the “ Waterworks of 
Port Elizabeth, South Africa,” by Mr. J. G. Gamble ; and 
on the “ Water Supply of Peterborough,” by Mr. J. Addy. 
Nine selected papers not read at meetings, and on as many 
different subjects, —— ninety pages, this volume, like 
that above noticed, concluding with a large number of the 
abstracts already mentioned. Of the value of these 
abstracts we have several times spoken highly, and though 
many of these are of much interest, we cannot do more 
than refer tothem. There are one hundred and thirty- 
two in the two volumes, twenty-six of which are on elec- 
trical matters. 
A brief subject matter index to vols lix. to lxxiv. has 
been sent out with the last volume, thus bringing this 
index down to date. 
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GROYNES FOR PROTECTING FORESHORES. 
Usvat1y, in building groynes, the leading idea is to stop the 
waves at all times, and to place the groynes in such a position, 
with reference to the prevailing direction of the wind and set 
of the currents, that the energy of the waves shall be gradually 
expended, and so far dissipated as to leave the water without that 
initial velocity of return which is given to it by an obstruction 
met at a high velocity. It is, however, so difficult to average 
the effects of winds in unusual directions and of great force, with 
the prevailing winds and set of currents, that groynes are often 
unsuccessful. Littoral currents receive the greatest attention, 
because they are only occasionally interrupted, and therefore 
determine for the greater part of the whole year the direction in 
which the foreshore materials will be carried, and the best posi- 
tion of the groynes for the interception of these materials. In 
a few places, only littoral currents have ever to be idered, 


each boiler being then allowed to be used during eight weeks. 
At the expiration of this time there was no trace of stony 
deposits, but an easily removed kind of mud in the boilers. 1t 
is stated that this application of catechu has now continued 
during four years without any perceptible - either to the 
boilers or the machinery’in connection with them. In fact, the 
quantity used is so small in comparison with the bulk of water 
which is evaporated, that’ any injury could hardly take place. 
The boilers in question evaporate on an average in a day of 
thirteen hours about 148 cubic feet of water, and receive 11 Ib. 
of catechu after two months’ activity. Thus there is only about 
ds of an ounce of catechu auglaipek for each 1054 Ib. of water, 
according to a calculation made on the subject. 

The mass of catechu—which assumes a pasty form in the 
boiling water—rests on the plate over the fire, and as the stream 
of fresh water is always directed towards this plate, comes into 


but in most places the effect of a gale of wind on a foreshore 
will upset all calculations made with reference to tidal currents 
and ordinary weather, 

The currents generated by wave action under a day’s gale will 
at many places work a greater change in a foreshore than a year’s 
ordinary weather. To what extent the removal of sand and 
shingle during ordinary weather has been prevented by 
ordinary groynes it is not necessary to stop to inquire, but it is 
sufficient to say in many places the groynes have, to say the 
least, effected no good under very heavy weather. The velocity 
of the back wash after the water has hit the groynes is suffi- 
cient to remove any ordi foreshore material. To reduce 
this velocity without materially obstructing the rush of the sea 
would seem to be the problem to be solved. 

Amongst other models exhibited in the Winter Gardens during 
the recent conversazione of the British Association at Southport, 
was a model of a form of groynes, placed there by Mr. Alfred 
Dowson, of 3, Great Queen-street,S.W. Their leading feature is 
that they are of open construction, so that shingle, &€., can be 
trapped without the free e of the waves being impeded. 
The usual solid groynes not only have to resist the force of the 
waves in all directions, and are consequently liable to serious 
injury, but they frequently produce a back wash which carries 


away as much or more shingle than is thrown up. With open 
groynes of suitable construction, the resistance opposed to the 
waves may be small compared to their energy, but yet suffi- 
cient to make a very marked reduction of the velocity with 


which the return flow or back wash takes place. Shingle and 

sand are thus brought up by the waves and deposited there, 

because the outflowing water has not sufficient velocity to earry 

it away. The first cost of these groynes is much less than that 

vf ordinary solid groynes, and experience indicates that the 
irs are also much less, 

This system has been tested on a considerable scale on the 
foreshore of St. Anne’s, near Blackpool, Lancashire, and the 
satisfactory results obtained have been certified by the chairman 
of the St. Anne’s Land and Building Company, who are the 
owners of the sea-wall, pier, and landing stage. At high spring 
tides the sea-wall at St. Anne’s is exposed to the tull force of 
the waves from the Irish Sea, and before these open groynes 
were adopted the foreshore was much worn away, and the wall 
itself was frequently damaged. The open groynes have, how- 
ever, produced a marked change, and have now caused a large 
accumulation of shingle to be deposited. 

The rough tide of Tuesday, the 16th inst., washed away the 
foreshore in front of a very considerable length of the St. Anne’s 
sea-wall, so as to lay bare the bottom of the foundation. As it 
was feared the following tide would make a breach in the wall, 
it became necessary at once to adopt some means of protection. 
Mr. Dowson therefore decided to place some of his open groynes, 
so as if possible not only to prevent a further lowering of the 
foreshore, but to trap and retain any shingle which might be 
brought in by succeeding tides. In the course of four hours 
three groynes, about twenty yards in length each, were fixed 
opposite to the imperilled portion of the wall. The succeeding 
rough tides have had the desired effect, as the open groynes have 
continued to cause a deposit of shingle, which, after having 
replaced that just washed away, has left this newly-guarded 
portion of the foreshore at a higher level than when the storm 
commenced. The open groynes above referred to as previously 
fixed opposite a distant portion of the wall continued to collect 
larger quantities of shingle during this as on previous high tides. 
The result of this storm has shown that, whereas a portion of 
the sea-wall which had been protected by open groynes about 
twelve months previous, derived benefit in consequence of the 
in deposit in front of it, a similar portion of the wall about 
200 yards further along, but unprotected, was undermined so as 
to endanger its stability; and, further, as soon as this latter 
portion was protected by the open groynes, the deposit commenced 
to take place, and therefore the danger to be removed. 

These practical experiments with Mr. Dowson’s open groynes 
are of great interest to engineers and to the authorities of 
hundreds of places round our coasts, and will be watched with 
great interest. 


THE USE OF CATECHU IN THE REMOVAL 
AND PREVENTION OF INCRUSTATION IN 
BOILERS. 

THE above subject has recently been dealt with in the Central 

Blatt fiir Textile Industrie, and the substance in question is 

spoken of as one of the few effective articles for use under the 

circumstances indicated. It is further commended as not being 

a preparation of which the composition is a secret, and as not 

being disproportionately high in price. From the details given 

as to its employment at Berlin, it would seem that the opinion 
had been formed that the water of the Berlin Waterworks was 
as free as possible from substances capable of forming incrusta- 
tions ; the closeness of the boiler tubes to each other, moreover, 
rendering cleaning a difficult operation. After several months’ 
experience it was found that incrustations of 1gin. in thickness 
existed in some portions, and after every period of two months 
the cessation of work was found n in order to remove the 
incrustations, When this state of things had existed for two 
years, the addition of purg gatechu to the water was resorted to 
as an experiment. The method of its introduction was laying 


down 11 Ib. asa whole upon the plate immediately eyer the re, 


tact with it. 

The Gewerbeblatt aus Wurttemberg has published some more 
details bearing on the same question, containing the results of 
experiments made by Herr Hiller, a practical engineer at Isny. 
He claims for the process referred to a more general application 
than that alluded to in the article previously quoted, which 
refers to one particular instance. Herr Hiller in his long expe- 
rience has paid special attention to the subject, and remarks 
that the quantity of catechu to be used necessarily varies accord- 
ing to the properties of the feed-water. He considers, however, 
that the placing of the catechu on the plate immediately over 
the fire is neither suitable nor requisite. His experience in 
removing incrustations already formed extends mostly to cases 
where the thickness was jin. to 4in., and by a carefully following 
out of his receipt, he maintains that the incrustation soon 
becomes detached and floats in the water in pieces about the size 
of a half-crown. 

The catechu at first makes the water of a deep red colour—as. 
may be noticed by the gauge glass—and if this shade is not pro- 
duced a further quantity of catechu must be added. In a few 
days the dissolving of the incrustation will have been complete. 
At this time—or in any case before the water has changed from 
deep red to bright red—the boiler is put out of action and is. 
cleansed from the incrustation, now lying in free pieces, as well 
as from dust, &c., and is filled again as usual with water. This: 
cleaning out of the boiler some days after the first addition of 
the catechu is absolutely necessary, for as soon as the catechu is 
saturated with the incrustation the sinking of the floating pieces 
causes the recommencement of incrustation in various parts of 
the boiler. It is therefore suggested to postpone the adding of 
catechu until eight or ten days before the cleaning of the boiler, 
care being taken that a sufficient quantity of catechu be added 
during that period. 

According to Herr Hiller’s theory, the introduction of a 
quantity of catechu when the boiler is being filled again is not 
advisable, as the consequent thickening of the water is apt to cause 
stoppage of taps, &c. He considers the catechu ought to be 
added to the feed-water when it is hot. Some pounds of 
eatechu should be placed in a strong drill bag, which should be 
fastened in such a way as to be covered by the feed-water, the 
eatechu being thus dissolved. If the sack is empty before the 
water is of a deep red colour, more catechu should be added, 
the bag being cleaned out first. When the required deep red 
tinge is attained, the addition of catechu ceases, but is resumed 
if the water loses that shade, or else the consequences may be 
serious. Should it be desired to give up the use of catechu, it 
should not be broken off at once, but should be continued until 
the next boiler-cleaning takes place, and then ceased. 

There are some descriptions of water which, though not con- 
taining the substances which usually form incrustations, have 
other kinds of impurities. Against these catechu is of no effect. 

The cleaning of boilers where catechu is used has to be more 
frequent, though less troublesome, than when such is not the 
case, on account of the increasing substance thickening the 
The saving of the boiler itself is considered, however, to 
make up for this circumstance, and for the relatively high cost 
of the substance used. A powder has, it is remarked, been for 
some time in use in which catechu is employed in union with other 
chemical substances. The opinion is, however, expressed, that 
this preparation only produces in a weakened form the effects of 
pure catechu, and is really more expensive, as it requires to be 
added every day to the water in the boiler, and thus requires 
special appliances for its use. 


TENDERS. 


FLOOD WORKS.—CONTRACT No. 4.—BOROUGH OF 
WORCESTER. 


‘WIDENING and deepening the river Soar and the Leicester Navi- 
gation from the Braunstone Gate Bridge and West Bridge to the 
Roadway Bridge and the Railway Lifting Bridge at Messrs. Evans’ 
Mill —— a including concrete towing path walls, a flood 
arch at Bow Bridge, and a covered outlet under the Midland 
seen 3 also a stone weir 300ft. long, and works in connection 
therewith. 


£ 84, 
8. W. Pilling and Co., Manchester- «+ «+ 27,990 8 0 
Whitaker Bros., Leeds .. .. .. .. 30,200 0 0 
Foster and Barry, Ratcliffe, Trent .. 80,785 0 0 
Kellett and Bentley, London 0 0 
Benton and Woodiwiss, Derby .. .. .. .. 34,414 14 2 
Geo. Lawson, Glasgow .. .. .. .. «+ 40,145 9 7 


STORM-WATER SEWERS.—BOROUGH OF LEICESTER. 
Construction of the following storm-water sewers in the district 
lying between Granby-street and Wellingtor-street :—21 lineal 
— of egg-shaped brick sewer, 2ft. 6in. by 1ft. 8in., 44in. work; 
lineal yards of egg-shaped brick sewer, 2ft. 3in: by 1ft. 6in., 
fin. work; 75 lineal yards 15in. stoneware pipe sewer; 1895 ditto 
in. ditto; 215 ditto 9in. ditto; 544 lineal yards 6in. stoneware 
pipe gully drains, together with 1 bell-mouthed junction, 25 cir- 
> manholes, 34 lampholes, 137 gullies, and other works in con- 
nection therewith. ; 


£ sd, 
Palmer, Birmingham—accepted 1595 2 8 

B. Robe: Bradford .. 1610 0 
T. Smart, Nottingham «tee Vs 1672 6 10 
C. Harris, é 690 0 0 
Kellett and Bentley, don wins 1752 7 4 
8, and W. Pattinson, Sleaford .. .. .. .. .. 188415 2 
Geo. Stephenson, Market Harborough .. .. .. 2350 0 0 


SouTH KENSINGTON MusEUM.—Visitors during the week ending 
Oct. 20th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,910; mercantile marine, Indian 
section, and other collections, 6420, On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1799 ; 

‘o . Average of corresponding week in former years, 
15,419, Patal from the opening of the Museum, 23,493,608. ; 
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PROFESSOR HELE SHAW’S CURRENT METER. 


IMPROVED CURRENT METERS AND MODE*OF 
TAKING SUB-SURFACE OBSERVATIONS.* 
By Prorgessor H. S. Herz SHaw. 


Tue difficulties in the way of taking current-meter observations 
on “sub-surface velocities in a river channel or tidal estuary are 
well known, and have led to the abandonment of that method by 
one or two of the highest authorities and most extensive experi- 
menters. These difficulties fall under two heads :—(1) The con- 
struction of a suitable meter and the determination of its con- 
stants. (2) The mode of using it to obtain sub-surface velocities. 
The meters which are by far the most generally used havea 
revolving screw or fan, the number of turns of which in a given 
time affords a measure of the speed of the current. Instruments 
of this class have been brought to a tolerable state of perfection, 
and by means of various devices by which electric communication 
is established between the screw and the observer at the surface 
very satisfactory results have been attained. The mode of using 
this kind of meter at comparatively small depths and moderate 
velocities is to employ a rod of wood or metal, or an iron 
tube, by which it is held in the required position. Where the 
channel is deep and the current swift this method requires 
either elaborate raft or other arrangements, or the assistance 
of several men. If, as is vi often the case, the channel 
is a tidal and navigable one, and interruptions are frequent, the 
taking of a series of observations by these means is a toilsome and 
laborious task. It is under the latter conditions that the author 
is at present en; in taking a series of observations, and this 
paper contains a brief account of certain instruments employed, 
and the mode of using them. One object of the experiments was 
to obtain velocities at one point near the bottom during the whole 
rise and fall of the tide. To avoid the labour of frequent observa- 
tions and the continued attendance above the point with a boat, 
which would have been otherwise necessary, the plan was tried of 
supporting the meter at the bottom of the channel instead of sus- 

ding it from above. This was done by driving an iron bar 
os the river bed at low water, and screwing the meter to it 
in its right position, and at such a depth as to avoid all 
danger to or from passing shipping. A self-recording meter 
was necessary, and the one illustrated was employed. The 
instrument in its original form has been elsewhere di , 
by the author,+ but the present form has a most important modifi- 
cation in the recording apparatus. Into the watertight barrel a 


* Paper read before the British Association at Southport, 
“ Min.{Proe. Inst. C.E.,” vol. lxix. p. 399, 
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spindle passes, which is turned once for fifty revolutions of the 
screw. At every revolution of the spindle a needle is raised which 
flies back under the action of ra punctures a tinfoil sheet, 
a specimen of which was shown. is sheet is wrapped round a 
drum, which is turned uniformly by clockwork once in an hour, so 
that not only can the velocity be determined by the number of dots 
in a given s , but also the time at which the particular velocity 
occurred. In order to use the whole surface of the foil, the piece 
which carries the marking needle and spring moves a by a slow 
screw, so that the instrument will record continuously for as long 
as twelve hours. There is yet another point, viz., that in order to 
record the time when the tide turns another needle is used, which 
records the motion in the opposite direction, and the marks on the 
foil slant the opposite way. The special objection which was 
found to hold with this arrangement is the fact that weeds and 
drift moving along near the bottom get — in the 
fan. In this case there is nothing in the record to enable 
the cause of the consequent alteration to be detected with cer- 
tainty. Moreover, the ings of the fan need frequent exami- 
nation in the muddy waters in which the instrument 
employed, and this it was, of course, impossible to secure. 
For this reason the author afterwards employed at all depths the 
method, which has recently been used by Professor Unwin and 
other observers, of suspending the meter with a weight. A suit- 
able tail causes the meter to take its proper position in the current, 
and it can be easily hauled up for inspection. The author was led 
to conclude that for the above reasons no meter with a revolving 
screw co left to work by itself at any rate under these con- 
ditions. Also that the method of suspension by a rope is by far 
the easiest and most rapid mode of experimenting. 

There are, however, at least three serious objections inherent in 


resent 
velocities, the ordinates give the different distances oval tsents 


sents the same 
vertical scale. These curves are difficult to obtain. 
show that with the kind of meter in question it is im 

determine from the number of revolutions in a given 


exact speed of the current, should that speed meanwhile 

any extent. The curves also show clearly the force of the third 
objection, the meter stopping altogether when the current velocity 
is as much as one-third of a foot per second. The second objec- 
tion is one which is often overlooked in tolerably clean water, but 
which nevertheless exists, while in muddy water it very soon 
becomes felt. Mr. R. Gordon has recently drawn attention to it* 
as occurring in his experiments in the Irrawaddy. In the Severn 
and confluent waters the futility of elaborate previous testing has 
been made painfully apparent to the author, 

It was with a view of overcoming the corning celaetions that the 
author contrived the meter shown in Figs. land 2. This belongs to 
the class of instruments in which the statical effect of the current is 
made to record its velocity. Hitherto these instruments have neces- 
sitated some direct mode of communication with the surface, since 
with the constant fluctuations in velocity an average record 
extending over some period of time, however short, must be 
obtained. In other words, a mere instantaneous observation— 

iving, of course, the maximum effect—would not be reliable. 

uch instruments are the Pitot tube and the Darcy gauge, or the 

torsion meter of M. Perodil, but these are not suitable under the 
conditions in question, The instrument shown in Figs. 1 and 2 
may be described as a flat plate of steel A A, to which is rigidly 
attached a weight B of 45 lb. of lead. The edge of the plate 
meets the current, while the lead is shaped to present as little 
resistance to the flow as ible. Behind the plate, and in the 
position usually occupied the tail or vane of a screw meter, 
there are hinged two nearly flat plates or wings OO. These 
plates tend to open under the action of —~ > are kept more 
or less shut by the current | in the direction shown in the 
by means of a style D, which 


re. Their position is record 
scratches a sheet of white ne paper having a blackened sur- 
face. It is thus unaffected by the water, and a clear white line is 
produced. The paraffine paper is fixed to a plate which is moved 
at right angles to the direction of the style by clockwork E, and 
thus a continuous record of the rate of motion of the water is 
obtained. The clockwork is to start when the meter 
passes beneath the surface of the water by means of a float F, 
which acts on the escapement, and to stop automatically at any 
required time in the travel of the plate. The mode of 
observations is as follows:--The meter is lowered from a 
boat to the required depth, and the time noted. If required 
it may remain simply suspended there, and a record may be 
obtained for as long as five minutes, when it is raised to the 
surface, the paper removed, and a fresh piece inserted. It is clear 
that a series of observations may rapidly be taken at different 
depths without raising the meter to the surface by merely no’ 

the time at which the changes in position are made, and for whic 
the meter remains at each point. A curve of vertical velocities 
may be directly obtained by lowering the meter from the surface 
to the bottom. There are no doubt certain points of superiority 
in the screw meter, and one is in the delicacy of observation to be 
obtained by taking, with a very light and quickly turning fan, the 
number of revolutions in very short ods of time. The follow- 
ing most important advantages may, however, be fairly claimed for 
the new instrument :—(1) A direct record of actual current speeds. 
(2) Capability of obtaining records down to a velocity of zero. This 
is what no screw meter can possibly give. (3) No appreciable 
liability to alteration of constants either by ang be bearings or 
by fe states of lubrication. (4) Reduced liability to the 
entanglements of weeds or floating matter by the flat plates— 
which are presented in a slanting direction—as compared with 
that in the case of a revolving screw. (5) A simple and ready 
means of verifying constants by merely hanging weights from a 
suitable point in the wings. (6) Recmeine resistance with increase 
of velocity by reason of the closing together of the i or wings. 
This is a point of great importance with a suspended or swinging 
meter. (7) Continuous historical record giving the velocity at 
every instant without communication with the surface. It should 
be stated in conclusion that the meter is not the subject of a patent, 
and may be made at comparatively small cost. 


NEW AMERICAN MEN-OF-WAR. 


Tue “‘ Proceedings” of the United States Naval Institute con 
tains a paper on the new cruisers about to be constructed by the 
United States Government, by Assistant Naval Constructor F. T. 
Bowles, U.S.N., secretary to the Naval Advisory Board, which 
=a we reproduce because it contains much that cannot fail to 

terest our readers. We have commented on some features in his 
report in another e. Mr. Bowles ins by recalling briefly 
the events which led to the construction of the new cruisers. 

In June, 1881, the Hon. William H. Hunt, secretary of the 
Navy, recognising ‘the pressing need of appropriate vessels in the 
service,” appointed an A: any Dens’, consisting of fifteen officers 
selected with care from the constructing and executive corps of the 
Navy, and presided over by the late Rear Admiral John gerr. 
Four months’ time was allotted to the board to consider and re 
upon the number of vessels which should now be built, their c 
and size, material and form of construction, nature and size of 
machinery for each, ord and ar it, appropriate equip- 
ment and internal arrangements. This would have been a tre- 
mendous undertaking for a body of experts accustomed to working 
in concert, but doubly difficult for such a board. The report, 
which was incorporated by he Secretary in his annual report to 
Congress, passed over the subject of ironclads as not a present 
necessity, and requiring more careful consideration and more inti- 
mate knowledge of modern practice than time would permit them 
to enter into or acquire, The necessity of reconstructing the 
cruising fleet was forcibly presented, and the general opinion of 
the Navy and the country, well represented by the recom- 
mendation that thirty-eight unarmoured cruisers of different 
classes should be built, which would have provided at the end of 
eight years a — navy of seventy cruisers, of which about twenty 
would have been fair commerce destroyers in time of war. The 
war navy was for defence only, and was to consist of five 
rams, five torpedo gunboats, and twenty fast torpedo boats. The 
details of the report formed a rich field for criticism, both as to 
fact and opinion, and was the subject of much discussion in the 
_ and in naval circles during the following session of Congress. 

e Naval Committee, led by the Hon. W. B. Harris, of Massa- 
chusetts, sifted the matter carefully, in ted the members of 
the board individually, and examined the shipbuilders and steel 
makers of the country and many naval officers. In March, 1882, 
the committee reported to Congress, setting forth more clearly 
even than had been their custom for the preceding six years, the 
humiliating condition of the Navy, and recommended that six of 
the larger cruisers, one ram, and eight torpedo boats be built. The 
Bill presented therewith unfortunately contained measures making 
radical changes in the personnel and administration of the Navy, 
which prevented it from obtaining a hearing. Finally, owing to a 
political difference between two committees of the House, no 
a. was made for the increase of the Navy; but the 

avy Bill authorised the construction of one each of the two 
larger classes of cruisers recommended by the late Advisory Board, 
from any unexpended balance of the appropriation for the Bureau 
of Construction and Repair. This act created the Tce Naval 
Advisory , consisting of five officers of the Navy and two 
civilian experts. It requires the board to advise and assist the 
Secretary of the Navy in all matters referred to them relative to 
the designs, plans, &c., of the vessels authorised to be built, makes 
the approval of the board necessary for all such plans before work 
can be commenced, and gives the board general supervision of the 
construction and trial when complete, under direction of the 
Secretary of the Navy. This was organised in November 
1882, with Rear Admiral R. W. Shufeldt as president. 

Congress, at the last session, upon the recommendation of this 


board and the Secretary of the Navy, re-authorised the construc 
“Min, Prog. Inst, 0,E.,” vol, 71, 
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screw current meters :—(1) The of the fan at even moderate 
velocities is not proportional to the speed of the water. (2) 
It is impossible to maintain the same conditions of friction 
for more than a very short time of working, especially in 
_ impure water. (3) They stop altogether at low velocities. The 
first is made clear by the curve A A in the a which shows the 
rating of a meter by Mr. R. E. Froude at the Admiralty Experi- 
the vertical scale of A A is a very open one, The curve BB —_ 
i ible to 
the 
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tion of the smaller of the two cruisers provided for in the Act of 
1882, and in addition two cruisers of about 3000 tons displacement, 
and one dispatch-boat, and appropriated 1,300,000 dols. to com- 
mence their construction and proeme the armament. Under the 
direction of the Secretary of the Navy, the Naval Advisory Board 
pared general designs and published circulars giving the general 
pas of the design of each vessel. These were submitted to 
prominent shipbuilders for suggestions, and upon their approval by 
the department, the details were prepared in the appropriate 
bureaus, subject to the examination and approval of the board. 
The Secretary of the Navy having decided to utilise the national 
navy-yards only for the construction of the masts, spars, rigging, 
boats, stores, &c., and ordnance, advertised on May 2nd, 1883, for pro- 
posals for the construction of the four vessels. Sixteen bids were 
received for the vessels eteately, from eight different firms, 
Those of Mr. John Kuach, of Chester, neg ey the lowest in 
each case, his total bid being 2,440,000 dols., 774,000 dols, less than 
the board’s estimates, and 315,000 dols, less than the next lowest 
bidder. These great variations were due to the lack of definite 
knowledge of the priceof the high grade of mild steel —— 
statute. About the lst of August, the detail plans of the h 
machinery having been approved by the board and the depart- 
ment, contracts were entered into with Mr. Roach for the vessels 
described, of which we take the twin-screw cruiser Chicago first, 


Length between diculars 815ft. 
of deck port sill from load water line .. 10ft. 
of spar deck port aill from load water line 18ft. 6in. 
Draught of water at load line,mean .. .. .. ..  19ft. 
Area of plainsail.. 14,880 sq. ft. 
Battery, four 8in. long breech-loaders in half turrets 
eight 6in. and two Sin. on gun deck.. .. .. .. 
Indicated horse-power .. .. 5000 
Capacity of coal bunkers!.. .. .. .. . 940 tons. 


Contract price for hull, machinery and fittings, exclusive of mast, 
spars, rigging, sails, &c., 889,000 dols., or £177,800. The Chicago 
is a coal-protected steam cruiser, built of mild steel throughout and 
without wood sheathing, and will contain the latest improvements 
in naval construction and ordnance, The battery will consist of 
four 8in. high-powered breech-loaders, weighing about 12 tonseach, 
mounted in projecting half-turrets on the flush spar deck, the 
centre of the trunnions being 20°25ft. above water. 
are unarmoured, and the guns fight in large open ports. The only 

rotection for the men is afforded by shields on the guns. The 
tak of the forward guns will be 3 deg. across the bow to 60 deg. 
abaft the beam, and similarly aft. Six 6in, B. L. R., weighing 
about 4 tons each, will be mounted in broadside on the gun deck, 
with a train of 60 deg. before and abaft the beam. This deck has 
been arranged and ports will be cut for two additional 6in. guns on 
each broadside, which may be fitted if found desirable at any time. 
One 6in. will be ted in a d gun-deck port on each bow, 
with a train of from 3 deg. across the bow to 52 deg. abaft the 
beam. Two 5in. guns in recessed ports abaft the captain’s cabin 
complete the main battery. The weight of the 8in. projectile is 
250 Ib.; 6in., 100 lb.; din., 60 lb. There will be in addition 
four 47 mm, and two 37 mm. Hotchkiss revolving cannon, 
mounted in fixed bullet-proof towers. Considering that 
these guns fire from sixty to eighty rounds per minute, 
and the shot from the heavier calibre can pierce the side of any 
unarmoured vessel at 2000 yards, we obtain a conception of what a 
formidable element they will form in warfare. e number of 
probable bits from such a machine gun battery along the water line 
emphasises the great importance of minute water-tight subdivision, 
both horizontal and vertical. The Chicago is divided by nine com- 
plete transverse bulkheads ning to the gun deck, into ten 
main water-tight compartments. The four amidship compart- 
ments, extending over 136ft. in length, are occupied by the ma- 
chinery and boilers, An inner bottom extends throughout this 
pers forming a double bottom 3ft. 6in. deep amidships, which is 

vided by the vertical keel and transverse water-tight frames into 
fourteen water-tight cells. The machinery and boilers are 


is 1ft. above the load water line and is nearly flat, 

i round of the beams for about half the 
At about from the side it 
the side at 4ft. below the water line. 
Vertical longitudinal bulkheads extend on each side and through- 
out the length of the machinery and boiler compartments. e 
space between them and the sides of the ship will be filled with 
coal, giving a coal armour of 9ft. in thickness from the water line 
to 8ft. above it, and aft an average thickness of 5ft. from the 
water line to 14ft. below it. These coal bunkers, with the pockets 
in the boiler-rooms, form thirty-four water-tight compartments 
when the doors are shut. The machinery compartments contain 
the vitals of the ship, and demand all available protection. It is 
not expected that the deck which covers them will resist a 6in. 
shot, at even so small inclinations as 6 deg. to 8 deg., but the pro- 
tection afforded by such a deck is of great value in preventing the 

i access of shot and water to the main compartments, in 
resisting machine gun fire, and from the fact that entering shell will 
pee explode among the coal without injury to the machinery. 

magazines, shell rooms, and fixed ammunition rooms are situ- 
ated in the hole amidships, directly before and abaft the machinery 
space, only separated from the forward boiler-room by the cable 
tanks, and from the after engine-room by a handing and light room. 
The flats beneath them are water-tight, and form a virtual double 
bottom extending about 40ft. before and abaft that properly so 

l The deck above them is covered eh gage plating jin. 
thick, the remainder of this deck is of 's din. thick, making a 
complete watertight flat. All hatches leading through it have 
watertight covers, and the magazine hatches are surrounded by coffer 
dams leading to the berth deck. Additional bulkheads of steel 
make other necessary divisions in the hold, and with the shaft alley 
bulkheads and those already mentioned divide the ship into eighty- 
five watertight compartments. A complete system of drainage is 
provided for by which the total pumpin wer of the steam and 
circulating pumps, with capacity o tons per hour, can be 
concentrated on any main compartment. In addition to the steam 
penging oem, there are six continuous acting hand pumps on 
the berth deck which have independent suctions to each main com- 
partment and each compartment of the double bottom; they 
deliver into the fire main or directly overboard as required, and 
can also be used for flooding any compartment or flushing the large 
drain pipes, A fire main extends about three-fourths of the length 
of the vessel amidships on the berth deck, with stand pipes to gun 
and spar decks, and will have cocks, with hose attached at intervals, 
on each deck ; this main is supplied by one of the large steam 
pumps, or any or all the hand pumps. 

Material and scantlings.—The Act of Congress of August 5th 
1882, required these vessels to be ‘‘constructed of steel, o 
domestic manufacture, having as near as may be a tensile stre 
of not less than 60,000lb. to the square inch, and a ducti 
in 8in. of not less than 25 per centum.” The outside plating will 
weigh 23 lb, per square foot, or be about ;%in. in thickness, worked 
. jointed, and double rivetted at edges and butts to the height 
of the protective deck flush jointed, for appearance sake, from 
there up, the flush jointed plates being single rivetted at the edges. 
The sheer strake will be doubled for about 250ft. amidships, and 
a doubling plate will be worked at the water line extending from 
the stem to about 70ft. from the stern, The flat keel is formed 
of two thicknesses of plate each 25 lb. per square foot, the vertical 
keel of plate 201b, per square foot, or din, thick; the continuous 


The turrets 
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angles at its. w edge will be 3in. by 3in. 7 lb. lineal 
foot, those at lower Will be by by Bf Ib. The 
butts of the vertical keel will be double strapped and treble chain 

have a butt strap of 


rivetted. Each butt of the flat keel plates 
lates and treble chain rivetted. The stem 


the same thickness as the 
and stern post will be of mered steel. The watertight inner 
bottom will be of — 124 lb. and 10 lb. per foot, except the 
shovelling flat in the wing coal bunkers, which will be 15 lb: or gin. 
thick, e transverse frames formed as shown on page 320, are 
spaced 4ft. apart throughout the double bottom, and 34ft. else- 
where. The framing throughout the double bottom is on the 
system, the frames being each 5in. by 3in. by 10]b., 
and the brackets 124 lb, per square foot. The outer frame angle is 
continuous from keel to armour deck, and the reverse frame is con- 
tinuous from the second longitudinal to the same height. Above 
the protective deck both frames continue to the deck. 
Before and abaft the double bottom the frames will be of the 
ordi construction, the outer being continuous from keel to 
pI x deck, and the inner bar from the second longitudinal up, 
2 to the run having been 
ept sufficiently fu obtain stren, necessary to carry a 
ae rudder. The longitudinal frames within the double 
ttom are formed of continuous plates gin. thick, slotted over the 
outer frame angle ; the inner continuous angles bei in, by 2hin. 
5 lb. per foot, and the outer intercostal bar 3in. by 3in. by 7 lb. 
e third longitudinal from the keel will form the outer boundary 
of the double 


3in. by 3in. by 71b. each, 30in. apart. 
i will ing additional stiffness and 
to notice here that as the bulk- 


by commanding officers in keeping the ship dry, clean, 

Wi ins will * taken to 

of 1741b. per square 

foot, flush jointed, single rivetted at the | double at the 
butts. Tie plates at side of hatches, 


Gun deck,—S8tri 14ft. wide! amidships, covering the side 
coal bunkers, of 124 lb. 


ble. 
Spar deck.—Stringers 11ft. wide amidshi 


per square foot, Continuous ties at sides of 
hatches, The plating on both these decks will be reduced to 10 lb. 
per square foot at the extremities, 

Berth deck.—Protective plating for 136ft. amidships over the 
engines and boilers, This will be worked in two thicknesses of fin. 
each, forming butt straps and edge strips for each other. Before 
and abaft protective plating there will be a stringer 36in. wide and 
15 lb, per square foot. Watertight flats before and abaft machinery 
spaces, plating 10 lb. per square foot. It will be noticed, from the 
arrangement of deck plating and the comparatively heavy bottom 
plating, that the Chicago will have ample structural strength. In 
‘act, it has been estimated that under the most unfavourable 
circumstances of the vessel resting on the crest of a wave and 
grey to hogging, that the stress on the upper deck platin 

ill not ex three tons per square inch, ‘The rudder an 
steering gear are completely eath the water-line. Additional 
protection is given to the rudder head, false rudder post, and 
tiller, by a horizontal shield or flat 14in. in thickness. A fighting 
hand wheel and the steam steering engine will be situated on the 
watertight flat, to which communication can be made by telegraph 
from the bridges. There will also be a hand-steering wheel aft on 
the spar deck, and a steam-steering wheel in the pilot house on the 
forward bridge. ere will be two bridges, one forward of the 
smoke-pipes, extending over the 8in. gun turrets. On this — a 
roomy chart house and, probably, an armoured pilot tower will be 
poet. The second bridge will be over the after half turrets. The 

hicago will be barque-rigged—the area of plain sail being 14,880 
square feet, or about two-thirds full sail-power. It is intended 
that sail shall be auxili as the coal “ny * ample to supply 
power for long voyages under steam alone. The normal coal supply 
is 800 tons, the bunker capacity is 940 tons, and 300 tons additional 
can be safely and easily stowed on the berth deck. Thus, with a 
total coal supply of about 1240 tons, the Chicago can steam 3000 
miles at 15 knots and 6000 miles at 10 to 11 knots per hour. Passi 
to the structure again, the bow of the vessel will be strengthen 
for ramming; the compartment being carefully subdivided by 
an additional : ead, = ight = and breast — in order 
to insure, as far as possible, that damage incurred in ramming 
shall not extend beyond the collision bulkhead. The vessel will be 
ventilated by an exhaust system similar to that so successfully 
employed on the U.S.S. Richmond. Two large blowers situated 
on the berth deck draw air through large ducts extending fore and 
aft, and with branches to all living spaces and store-rooms, and 
deliver into ducts leading to the open air. A separate system is 
used for engine and boiler compartments, Pipes are fitted. leadi 
from the top sides to supply fresh air to the coal bunkers, an 
another system, delivering into the funnel casing, provides an 
pony spec oa which may escape from the semi-bituminous coal 
to be carri 


Machinery.—The Chicago will have twin screws, actuated by 
two pairs of two-cylinder compound overhead beam engines, as 


shown on page 320. Each engine, with its independent auxiliary 
inery, will be placed in a separate watertight com ent 
22ft. long, and enclosed by the protective deck, which is 12in. above 


the water-line amidships, av a height in clear between the inner 
bottom and the aie e of beams of 15ft, 8in. The high 
and low-pressure cylinders will be located side by side, with 
axes vertical, 8ft. apart and respectively 2ft. lin. and 3ft. 5in. 
from the midship line, the cylinders of the forward engine being 
placed on the port. side. Their diameters will be 45in. and 78in., 
and their piston stroke 52in. Each cylinder will be steam 
jacketted, and fitted with two double-ported main slide valves, 
worked by means of excentrics through arms and rock shafts, each 
fitted with a steam cylinder and piston to balance the weight of the 
valves, Cut-off valves receiving motion from the beam centres, 
and adjustable between the limits of 4 and § of the stroke, will be 
fitted to the back of each main valve. The exhaust steam from the 
high-pressure cylinder will pass directly to the low-pressure steam 
chests ; it will also be arranged with suitable pipes to exhaust the 
steam into the condenser and atmosphere. The low-pressure 
cylinders will be fitted to receive the steam directly from the 
boilers, and also to exhaust into the atmosphere. The condensers 
are to be placed outboard of the low-pressure cylinders, and to rest 
upon them and the frames of the air and circulating pumps. They 
will have tinned brass tubes exposing a cooling surface of about 
5000 square feet each. An independent, double-acting, combined 
air and circulating pump will be placed beside each condenser. 
Two couble-acting feed pumps 5in. in diameter will be worked from 
the crosshead on the piston of each — The crank shafts for 
each engine will be ‘‘ built up” steel forgings in two separate 
interchangeable sections, and secured to each other and the line 
forged on the shafts. The line shaftings will be 
of steel 13in., theafter section being 134in. in diameter, Theoutboard 
ion of the shaft will be eps] by two hangers or A frames. 

e propellers will be made of steel with four adjustable blades, 
to have a diameter of 15ft, 6in., and a mean pitch of 22ft. Gin. 
The beams are to be constructed of two cast steel plates of para- 
bolic form, about 11ft. long between extreme centres; greatest 
depth of beam 48in.; the web of the plates will be I4in. thick, with 
a perimeter 3in. wide and 2in. thick; the bosses for the beam 
centres to be 20in. in diameter and 12in. thick, those for the con- 
necting rods to be 15in. in diameter and 7in. thick. These beams 
may be constructed of rolled — All the pins will be of 
steel. The beam pillow blocks and the ae eee 
the body of frames to be 


rest will be constructed of cast steel, 


16in. wide side flanges 18in. wide and 1}in 
thick ; one foot of each frame rests on and is firmly bolted to the 
crank shaft block, while the other rests on the steam chest, The 
reversing cylinders will be located between the cylinders and crank 
shafts, and will connect coon A with the arms of the 
shafts ; the valves to be operated by floating levers from the work- 
ing platform. This platform is outboard of the crank shaft and 
opposite the space between the cylinders. Beam engines have long 
been successfully employed in paddle steamers, but only occasion- 
ally used for screw vessels, One well-known instance, however, 
is the Louisiana, the fastest vessel on the regular lines from New 
York to New Orleans, Their application to the propulsion of a 
twin screw protected cruiser is novel, if not unique; but their 
adoption is not in the nature of an experiment, and was only after 
careful comparison with special designs of both vertical, direct- 
acting, and horizontal types. It was found impossible to geta 
vertical inverted cylinder engine beneath the water-line, and, if 
used, it would certainly have ex the vessel to vital inj 

from guns of small calibre. On comparison with i 


the accessibility of the workin; 
erally” find Poppet valves em- 


ception, on 
account of the great p ragged subdivision of the agp? for, if 
one engine is broken down, three-fourths speed can be maintained 
with the other. This arrangement admits of more complete water- 
tight subdivision and more convenient stowage—the engines for 
each screw being entirely independent and in ae compart- 
ments, the motive power cannot be disabled ilging a single 
compartment. Again, experienced engineers do not consider it 
safe to the tremendous power now used into a single engine 
unless they are subject to periodical and frequent overhauling, as 
in the case of merchant steamers. The merchant service does not 
use twin screws on account of their greater first cost, larger run- 
ning expenses, the liability to injury alongside docks, and greater 
space occupied ; all of which are good commercial, but not 
mili or scientific, reasons against their employment. It is 
found from experience that twin screw engines do not weigh much 
more than single engines of the same power. Twin screws render 
it possible to place the rudder and steering gear beneath the water 
line, and also furnish additional manceuvring power. With one 
screw going ahead and the other astern, a vessel can turn nearly 
on her own centre, though the time is slightly greater than 
turning under full headway. This economy of space is, however, a 
great tactical advantage. The weight of the machinery forming 
such an important factor in the design, the question of coal has 
demanded attention. It has been the custom to put into our naval 
vessels about 50 per cent. more grate surface for corresponding 
power than is customary in any national or merchant marine, the 
object being to use anthracite instead of soft coal, their rates of 
combustion being in the ratio of 1 to 14-2. According to an 
eminent authority, ‘“‘the advantages of anthracite over semi- 
bituminous coal are freedom from dust and smoke; both 
important in a war vessel, but particularly the latter.” The 
same writer goes on to demonstrate the commercial value of these 
qualities by saying, ‘“‘They have to be paid for in the enormous 
excess of boiler requi So strongly marked is the inferiori 
anthracite in this respect, that none of the Transatlantic steamers 
voyaging to our ports use it for their return trips, although its cost 
per ton is fully one-third less (?) They prefer to pay this greater 
ice rather than submit to the disadvantage of loss of speed or 
oer boiler.” It is well known to naval officers that our vessels on 
foreign cruises never obtain or try to obtain anthracite coal after 
leaving home. The factis that the neatness and cleanliness of our 
fine frigates has been obtained ata tr dous sacrifice of efficiency 
as war vessels, The question of smoke is more a bugbear than 
anything else in a high-speed ship ; for, in the first place, the best 
quality of Cumberland coal makes little or no smoke with pro- 
perly designed furnaces and careful firing. The soft coal used in the 
British and French navies is not objected to on that account. In 
connection with the argument that a smoky fire, lasting even a few 
minutes, reveals the ship’s presence to the enemy, it may be well to 
urning and with the extra s obtain m forcing 
the fires sca in full view ot the blockaders. The 
weight saved in the weight of machinery of the Chicago by 
designing on the basis of soft coal amounts to more than 
the whole weight of the armament or to two days’ coal 
supply at full power, or, other things being the same, it would have 
been impossible to a protective deck. The type of boiler 
intended for the Chicago—shown on 324—is new to the naval 
service, but is in successful operation in merchant steamers. 
There will be fourteen horizontal return-tubular boilers, designed 
to ba | a working gpa of 1001b. per square inch, and con- 
stru of steel, whi 
cruisers,” i 


ch must conform to the “‘ tests of steel for 
% by the Naval Advisory Board. They 
will be contained in two separate watertight com ents. The 
fire-rrooms run fore and aft, and are to be llft. wide, except 
between the two forward boilers, which are cantedinboard. There 
are to be two fixed smoke-pipes, each connecting with an uptake 
common to the boilers of each compartment. Each boiler will be 
9ft. in external diameter, 9ft.10in. in length on the bottom, and 
set inclining downwards from front to back, over a single furnace 
below the shell, being supported by girders of boiler plate lined 
and 7ft. 6in. long, making about square feet, an egating 
802 square feet in the fourteen boilers. The shells wall be gin., 
and the hcads jin. and gin. The tubes will be of lap-welded iron. 
There is to be a steam drum in each smoke-pipe, concentric with it, 
and 9ft. in diameter, 9ft. long, gin. thick in shell; it is to have 
eight 18in. and four 15in. lap welded flues passing through it. The 
fire-rooms will be made airtight, and will be fitted with two large 
blowers each, which it is expected will be capable of roars oe 
pressure of about an inch of water above the atmosphere. By thi 
means the rate of combustion can be readily doubled when great 
— is required for a short period. The following advantages are 
claimed for these boilers over cylindrical marine boilers of ordinary 
construction having the same amount of grate and heating surface, 
viz., they occupy less space in the vessel, as a boiler 9ft. in diameter 
contains nearly the same grate surface as an ordinary boiler 12ft. 
in diameter. They are stronger, and particularly well fitted for 
high pressures, as with the sume thickness of shell, the strength is 
in the inverse proportion of the diameter; and the large furnace 
flues, the weakest and least reliable portion of the ordi boiler, 
are wanting here. The flat stayed surfaces, which are likewise a 
source of weakness, are of relatively small extent here. As the 
steam is generated to a great extent at the very bottom of the 
boiler, and escapes readily from the furnace crown, no mass of 
water can exist in it; the temperatures at top and bottom are 
nearly equal, and consequently the boiler is not liable to the 
destructive strains due to these differences of hoe rapper arisin; 
with internal furnaces. The boilers are accessible for cleaning 
repairs; the furnace crown can be scaled with ease, as there are no 
seams or rivets in it. They are efficient steam generators and well 
adapted to high rates of combustion and forced draught, as the 


furnace is larger and higher than can be obtained in an ordinary 
cylindrical boiler. In consequence of the brick lining a high furnace 
temperature is maintained, favouring not only a perfect combustion 


of fuel, but increasing the efficiency of the heating surfaces. The 
weight of the boiler, with its supports, furnaces, fittings, and water, 


% i Steam Cruiser Chicago. to work them and definite action are undow 3 but it n 
the general opinion that their success would be doubtful when 
15 1b. per square foot and stapled angles 2hin. by 2hin. of 5b, | used upon an engine of this size, making as many as eighty turns a 4 
This is made carefully watertight, The fourth longitudinal from | minute. In regard to the use of twin screws, it seems hardly 
the keel stiffens the framing in the wing coal bunkers, and is con- | necessary to repeat the lines of argument concerning them. There 
tinued right fore and aft. The longitudinal is also continued fore | seems to be little doubt they are equally if not more efficient as 
and aft as the berth deck stringer. The main bulkheads are formed | propellers than single screws. A war vessel now building of over 
heads and inner bottom are comparatively light—mainly jin. and 
in.—the durability of these ts will mainly depend upon the 
covered by a protective steel dec in. in thickness. The top 
: 
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is about the same as an ordinary boiler, but the amount of water 
carried is much less, and hence permits steam to be raised much 
quicker. Moreover, these boilers are cheaper to construct and keep 
in repair than ordinary boilers, on account of the — of the 
casings and linings of the furnaces, which can be ily removed. 
The question of the speed of these cruisers is one of the greatest 
importance and interest; but, on the other hand, an exceedingly 
delicate one to consider. The most, or, we may say, the only, satis- 
factory method of approaching it is by comparison with reliable trials 
and careful experiments upon similar v The absence of any 
such data in the Navy makes it n to be very cautious. 
Ample power has been provided to obtain the designed speed, and 
if the machinery proves efficient and the screws suitable, it will 
not be a surprise if the Chicago makes nearly 16 knots on the 
measured a When these vessels are finished and elaborate 
trials made of their speed and the efficiency of their machinery 
upon a meas’ distance, which is now the ised standard of 

‘ormance, then it will be possible to more carefully analyse the 
‘design, and, by giving to one part and ing from another, 
endeavour to improve in vessels which may follow. With this 
view the contracts have been carefully drawn, making it necessary 
to weigh each piece of material and every article or fitting that 
goes on board, both for the hull and mse Faso In the case of 
the Chicago the contractors guarantee, under penalty, that the 
weight of the machinery shall not exceed 937 tons. 


(To be continued.) 


THE BENTINCK DOCK, LYNN. 


Ox Thereday, the 18th inst., afternoon, in the ce of a 
large number of spectators, the Duke of Portland laid a 
memorial stene at the new dock, which henceforth is to be known 
as the Bentinck dock, and constitutes an extension of the Alex- 
andra sot, egnnel by the Prince and Princess of Wales, on the 


«close upon 10,000 tons of Portland cement; the wing walls 
are of blue Staffordshire bricks, backed with concrete. At 
the to allow of an easy 

‘cost, i of having an upright quay , there is a 

:slope, at an inclination of 1 to t faced with concrete 
‘in blocks 2lin. thick. There are twenty-four cast iron 

Tbollards or mooring posts, built into the walls at convenient dis- 

ttances ; and there is also to be a coal drop, for which, however, 
tthe machinery is sgt be ordered, but which, when complete, will 
ttransfer coal from railway tru cks direct into ships at a trifling cost. 

‘The area of the basin is 94 acres, and the area of the quays, which 
are all level with the coping, is 40 acres. The construction of the 
lock, or rather channel, which connects the old and the new docks, 
formed perhaps the most difficult part of the undertaking. At the 

pt aaa it was to join the basin of the Alexandra dock a coffer- 
had to be formed, and it necessitated the employment of 
divers for several months in cutting away the concrete slopes to 
enable the piles to be driven into the ground. This dam has had 
to keep out a body of water varying from 20ft. to 30ft. deep, and even 
during the high tide of March » when many of the low-lying 

-districts of Lynn were inundated, the dam stood the enormous pres- 
-sure which it tobear. The lock is about 300ft. long by 50ft. wide, 
.and has one pair of gates made of greenheart and pitch pine. Its 
concrete are faced with blue brickwork, of which also the 
‘masonry of the invert entirely consists. Bramley Fall stone has 
‘been used in the quoins of the caisson grooves and in the skew- 
backs, and ish granite for the hollow quoins, pointing sill, 
roller paths, and coping. The stones used are of the same massive 


ing a collection of old “boot soles of peculiar shapes; a flint arrow 
head, flint implements, stone cannon balls, human and animal 
bones—principally the latter—ancient pottery, &c. 

To celebrate the event, the dock directors had invited about 300 
persons interested in the dock, the town, and the trade, to partake 
of a dejedner in the assembly room at the Guildhall, whither they 
now proceeded.—Lynn Advertiser. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’Change in Wolverhampton yesterday and in Birmingham this 
—Thursday—afternoon manufactured ironmasters reported in- 
creased sales. Inquiries reaching them from merchants for export 
and from consumers at home more generally result in actual 
business than was the case a while ago. too are more 
willing to give makers’ own terms than previously. In short, there 
is less ‘‘ caviling ” over the are oe orders, All this points to a 
more ay tone of trae, and to a lessening in the severity of 
competition. 

But it would be a mistake to suppose that this better state of 
things is universal throughout the trade. ere are still many 
firms who are unable to report an improvement in the prices 
realised, though nearly all are well off for orders. 

There were hoop, strip, and bar makers this afternoon who 
stated, with truth, that they were getting higher rates than two 
months ago by 5s. per ton. And a believe that prices will con- 
tinue to gradually 8 hen. Such people quoted £6 15s. for 
hoops, and £6 7s. 6d. to £6 10s. for bars. 

_ Marked bars of the B.B.H., Netherton, S.H. Crown, Mitre, and 
similar brands were — priced at £7 10s.; and sheets and plates 
of the same houses, £9. Bars of the Round Oak brand were 
£8 2s. 6d. These best makers are credited with having more orders 
than of late, and the requirements of the Admiralty for a supply 
of bars under a standing contract, which are just now being 

, are likely to result in a further accession of business to 
one or more of our chief houses. 

Common strip iron is selling well, alike for nail making and gas 
tube making. Canada is buying freely for the former purpose. 
Stocks in the district of this iron, and of common bars it hoops, 
are low, having been cleared out during the late strike of iron. 
workers, which lasted for five weeks; and it is this circumstance 
which in much part accounts for the somewhat better prices now 
being realised. An evidence of the lowness of stocks is the neces- 
sity which buyers still press on manufacturers for prompt delivery. 


ity | The current price for strips is £6 5s. for 6jin. widths, £6 15s. for 


7in. to 84in., and £7 5s. for 8jin. to 124in. singles. 

Makers of angles and tees of large sections are well off for orders, 
and some of them consider their order books for the present as full. 
This is the outcome of the activity amongst the sp. builders and 
such-like constructive engi s. © angles of 14in. to 44in. 
are quoted £6 10s. to £7, and tees of fin. to 2}in. 10s. to £8, 
Best angles of 1}in. to 3in. are pay £8 10s. to £9, and double 

in sheet ers again report themselves v 8 on 
Transatlantic and other export account. They coe 
prices from merchants, who are less indisposed than formerly to 
a the £11 per ton which is demanded for singles. 

mmon sheets keep very active, and afew makers who are well 
known to have been ——- minimum prices have scored an 
advance on the month of about 5s. per ton. Yet it is a fact that 
there are firms who arc still willing to accept £8 for doubles. Pur- 
chases on that basis have been made this week. They are excep- 
tional, however, and makers still mostly quote £8 1 ton. 
Others A a a £8 5s. Lattens are £9 1 The 
ap! of the close of the navigation season is causing export 
sae Northern of Europe ports and for Northern p He ne 
ports to be pressed forward. 

There are no heavy sales of pig iron going on at date, but the 
steady consumption by finished iron makers and ironfounders, with 
the probability of an increased demand by-and-bye, tends to keep 
prices from falling to much extent. Foreign sorts, indeed, may be 
said to be strong. Hematites are 58s. 6d. for Blaina sorts, 60s. for 
Tredegar, and for Barrow forge. Native all-mine pigs .are 
62s. 6d. for hot blasts, and 82s. for cold blast. Part-mines 
are 50s., and common 40s. to 37s. 6d. 

Pig iron made by the New British Iron Company is offered in 
increased quantities this week. The quotations are:—‘‘ Con- 

ves,” No. 1, 85s.; No. 2, 80s.; Nos. 4 and 5, 83s., all cold blast. 

e firm’s “‘ Lion,” Nos. 1 and 2, hot blast, are 70s.; and Nos. 3. 
4, and 5, 67s. 6d. New British Iron Company’s “ M,” Nos. land 
2, eon] “ Forge,” 47s.; “‘C,” No. 1, 43s.; and grey forge, 40s. 


character as the other portions of the work, some of them weighing | per 


as much as 18 tons. Two plate girder swing bridges will cross the 
lock, each being sufficiently wide to accommodate at the same time 
any amount of ordinary traffic, whether by rail or road. This will 
be found exceedingly convenient, as the traffic which these bridges 
will have to accommodate will, in all probability, be very consider- 
able. Hydraulic power is being supplied to various parts of the old 
and new docks, and will be used for swinging the bridges over the 
new lock, opening and closing the gates, working the capstans and 
the penstocks attached to the 4ft. sluice, which is to be utilised for 
scouring Fisher fleet from the lock. There is little reason to doubt 
that the fixing of the hydraulic apparatus—of which a full detailed 
account appeared in the Advertiser on 2nd June last—will have a 
material effect upon the economical working of the dock, and thus 
prove a matter to the shareholders, 

Two years ago the site on which the dock has been constructed 
was occupied by agricultural land, reclaimed from the old bed of 
the river Ouse, the level of which was something like 5ft. below 
‘high-water mark of an 7 spring tide. e lock has been 
‘built across the bed of the old Fisher fleet, the harbour for many 
years of the fishing craft of Lynn; and the locality altogether has 
undergone such an entire transformation that very few of its 
original features remain. To a e extent the excavation has 
been effected by the judicious use of two of Ruston and Dunbar’s 


steam navvies, one of Priestman’s excavators, four locomotives, and | occupy 


an endless variety and quantity of other plant. These, when 
energetically used, will soon alter the aspect of almost any district, 
.and that which a few months ago appeared to be chaos is now 
-serenely waiting for thatinfiux of trade which the directors, so ably 
ouiiel by Mr. A. G. Russell, the courteous manager, have 
-obtained, but have not been able as yet to accommodate. There 
‘have been no grave engi ing prob , although there might 
‘have been plenty of contractors’ difficulties had not careful arrange- 
ments characterised the work from onans toend. The ground, 
‘on being first opened out, seemed likely to cause endless difficul 
cin its removal. It consisted of raw silt, full of water and of suc! 
‘an avaricious character as to swallow up almost anything that was 
placed upon it; but by degrees the incessant pum ing told its tale, 
‘and the nd became firm and dry. At the level of the dock 
floor the blue boulder clay was reached, and upon this fine founda- 
‘tion the whole of the superstructure has been reared in the most 
‘solid and substantial manner. 


being their 
i . The swing bridges are being made the Cleveland 
Bridge Engi The Portland 


Messrs. Francis and agree , and Messrs. Burge and m, 
both of London. Messrs. Abbott and of 


. Dennis, 
Lynn, has been clerk of the whole of the works. During the 
teresting curiosities were discovered, includ- 


Coal is‘ over-abundant and 
10s. to 9s.; mill qualities, 7s. 


per ton. 

At the meeting of the Coal Trade Wages Board in Wolverham: 
ton on Monday the men’s representatives asked the umpire—Mr. 
Haden Corser, barrister—to decree an immediate advance of 1s. 
per ton in coal, and an advance in wages of 4d. “ de or shift, 
in thick coal seams, and 2d. “‘per day” in the thin seams. This 
means a 10 per cent. rise, and would bring wages up to 4s. per day, 
or “‘ stint,” in the thick seams. The men based their claim on an 
alleged improvement in trade. The masters urged that there was 
no improvement in the coal trade, and that the iron trade could 
not bear the burden of higher prices for They therefore 
asked for a reduction of 4d. per day in wages, bringing them down 
from the present 3s. 8d. to 3s. 4d. “‘per day.” The basis of a new 
sliding scale was also argued by the board, but neither side could 
agree. The umpire has promised his award in a few days. 

Manufacturers dep t on the production of railway carriage 
fittings and ent way accessories are moderately brisk. 

Continued activity prevails amongst the constructive ironwork 
manufacturers, in consequence of good contracts being placed for 
bridges, piers, girder work for structural purposes, and other erec- 
tions, both for home and abroad. The orders on the books will 

ttention in some inst, for many months to come. 

The bright nut and bolt makers continue busy. The association 
in this trade is very successful in keeping prices at a remunera- 
tive level. Shipping tackle is in ly demand from the home 
yards and for export. The safe makers are well engaged, and 
remark with satisfaction upon the high Ree A of the goods 
ordered for Bulgaria and Roumania. The Colonies and India are 
a but is are not of a superior character. 

e Wi Town Council have this week determined to con- 
struct a 12in. hydraulic pumping main at their sewage farm, and 
also a girder bridge to replace the one over Walsall Brook, which 
was partially carried away by the late floods. 

The Dudley, Sedgley, and Wolverhampton Tramways Company 
have determined to again apply to the Board of Trade for permis- 
sion to use a steam or other motor in lieu of the animal power now 
employed upon their lines. In order to meet the objections of the 
department narrower carriages will be constructed, thus giving 
more room for road traffic. The necessity for motive power is 
daily becoming more urgent, and it is believed that the application 
will be strongly 

——— an explosion of gas, which occurred on Sunday at the 
Fair ly Pit at Leycett, North Staffordshire, belonging to the 
Madeley Coal and Iron Company, five colliers and Mr. James 
Kirkwood, mining engineer, have lost their lives. Several days 
before the explosion a fire was discovered in the Bullhurst seam, 
which is 2 eens, gaseous one, and strenuous efforts were 
made to stifle it, On Sunday the seam 
were being built up when a slight explosion occurred. Operations 
were suspended for a time, but soon after they were resumed a 
second explosion occurred, and five colliers and Mr, Kirkwood, 


of a band numbering fourteen in all, were killed. Three others 
were seriously hurt. Exploring ies descended, but it was 
found im ble to recover any of the bodies. Under the direc- 
tion of the ‘Government ins rs, the upceast and the downcast 
shafts have this week been filled up, and it is hoped that in course 
of several weeks the fire will burn itself out. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A fairly steady tone is still kept ow the iron 
trade of this district, and there is omar A very little material 
change to report in the general condition of the market. There is 
still no animation in business; but this would seem to be the result 
more of want of confidence in the future than of any actual absence 
of trade at present. Both furnace and forge proprietors are in 
most cases well supplied with work, and show no anxiety to ~— 
sales. The large engineering firms are also doing fairly well; loco- 
motive builders, re they are not getting many new contracts, 
have sufficient work to keep them going for some time to come, and 
heavy tool makers are tolerably well off for orders. In other 
branches, although there is unquestionably a slackening down of 
activity, there is no general absolute scarcity of work as yet, and 
employment in the district continues —_, as shown by the 
returns from which I quoted last week. ere appears, however, 
to be a prevailing impression that trade is going to be quiet, and 
this Pad sat consumers to buy very cautiously beyond their known 
requirements; but, in the meantime, what e there is doing 

oes on very steadily, and it can scarcely be said that there is any 
eeling of actual uneasiness with regard to forward pros 

The Manchester iron market on Tuesday was sr well 
attended, and if =~ there were rather more inquiries for pig 
iron stirring. Local ers have during the last week or so been 
in receipt ot fair inquiries from several of the leading forge pro- 
prietors in the district, but these have been chiefly for next year, 
and on a basis of prices which sellers have not i to: 
accept. Lancashire makers wd | iron are so well sold over the 
year that they are not inclined to entertain any offers at under 
their present full rates, and they are even a ightly over the 

ice at which orders have been taken recently, 4 6d. less 24 

elivered equal to Manchester being the basis of their quota- 
tions for both forge and foundry qualities. At this figure they are 
being undersold by some of the outside brands which have come 
into the district at as much as 1s. = ton under the price asked 
by local makers. Good brands of district iron, such as Lincoln- 
ire, are without material change, but the comparatively low 
prices at which Middlesbrough and Scotch irons are now being sold 
are causing buyers to hold back. The leading makers are, however, 
so fully sold for the present that they are indifferent about orders, 
except at their fullrates and minimum quoted Dyes which remain 
at 6d. to 44s. 10d. for forge, up to 45s, and 45s, 10d. for 
foundry Lincolnshire less 24 delivered here. 

Hematites are still difficult to sell, except at low prices. Bu 
on Tuesday were offering er last week’s prices, and oaies 
showed a little disposition to give way a little to secure orders. 
For good foundry brands, delivered equal to Manchester, about 58s, 
to Baa. 6d., less 24, was asked. 

A fair amount of trade is coming forward in finished iron, and 
the principal makers have plenty of work in hand for early 
delivery. Activity, however, is not being maintained all through, 
and some of the Wigan forges have not been kept on fall time 
recently. Delivered into the Manchester distriet prices remain at 
£6 2s. to £6 5s. for bars; £6 12s. 6d. to £6 15s, for hoops; and 
oor f the trade depend engi 

The manufacturing ches of the e lent upon - 
neers for their business are getting quiet. Nut and bolt makers 
report orders scarce and difficult to get, even at minimum rates; 
brassfounders also report a lessening inquiry for engineers’ fittings, 
but in coppersmith work there is a fair amount doing for locomo- 
tive construction. 

A couple of weeks back I referred to the feeling of dissatisfaction 
pote x amongst the wetieg hoop and sheet iron makers in 

cashire with reference to the new standard gauge. So far, 
with one or two exceptions, makers have gone on working with 
their old gauges, and there is a oat a disposition to peng. 
ignore the new standard, which is looked upon as having been 

wn simply with the view of meeting the requirements of the 
iron trade, without taking into consideration the interests of the 
hoop and sheet iron makers. The Lancashire makers have been 
asked to co-operate with the Staffordshire houses in taking some 
action with regard to the matter ; unless, however, the Board of 
Trade showed a disposition to reopen the matter, the Lancashire 
makers are indifferent about initiating any definite action, and any 
steps they may take at present will Do reny not. go beyond com- 
municating their views upon the subject to the manufacturers in 


in pri Furnace qualities are | Staff 
forge, 6s. 6d. to 6s. 


‘0 

An omety powerful lathe has just been completed 
Messrs. William Muir and Co., of Manchester, for the Bri 
Government Dockyard at Malta, and a formal test of the tool was. 
made with very satisfactory results before two Admiralty officers a 
few days back, when a cut lin. deep, at the rate of two and a-half 
cuts per inch, was taken off a cylinder 2ft. diameter, and this. 
work was done under what were necessarily unfavourable conditions, 
owing to the lathe being fixed on a temporary wood foundation. 
The lathe, which altogether weighs 95 tons, has a bed 64ft. long,. 
a 60in. centre, and is with a maximum 
speed of 2900ft. minute. ere are three tool carriages, 
self-acting, and independent both in longitudinal and transverse: 
traverse. One of the tool carriages has an additional ment: 
for cutting screws on any part of a shaft which the lathe will 
admit, and the movable headstock is fitted with a radial drill on. 
one side, by which bolt holes can be drilled in couplings of crank: 
shafts or other objects. The feed motions are conveniently 

to admit of instant variation, not only in the amount,. 

but in the direction of the traverse. In the place of the ordi- 
nary V strips to the bed and slides of the curls and compound 
rest, right-angled strips have been introduced, which, whilst being: 
stronger than the V strips, bring the pressure to act direct and not: 
like a wedge as in the V strips. The great length of the side shafts, 
which feed to ray: pte age an: 
exceptional arrangement of coupling for the facility o Leapay 
and this has been eff in an ingenious manner by a d 
of lock coupling specially introduced and patented by Mr, Alfred: 
Muir, the managing partner of the firm, which, whilst‘it secures a. 
perfectly smooth surface throughout, enables the shaft to be con-- 
stru in three sections, 

5 ang of other special work was also in hand when I 
visited Messrs. Muir’s works. Of this the most noticeable was the: 
on development effected in the production of milling machines. 
or marine cranks, connectin ends, and other general engi-: 
neering work. Some time ago I referred to these machines, and with 
regard to their construction I need only here state that the special 
feature is Mr. Alfred Muir’s patented arrangement of the rye) 
tool, by which the longitudinal cutting teeth are divided at hm or 
angles to the central line, thus allowing a clearance to be eff 
on each side whilst they cut into the work without friction. These 
only quite as efficiently, but at a far grea’ t e slo 
or shaping machine. Out ofa ber of these hines of various 
sizes which I saw either at work or in course of construction, there 
was one specially attracting attention. This was at work on a- 
wrought iron crank 4ft. 6in. centre and 9}in. deep, and this great 
depth of cut was being taken off, leaving a finished smooth surface 
throughout. 

The coal trade is without material change. For the time of the 
year business continues dull, and there are ample supplies of 
descriptions of round coal in the market, whilst continues. 


outladrug. Prices are unaltered, and remain at 9s, 6d. to 10s, for best: 


Marsh Cut some thirty years since considerably a7 are the com- 
munication between the harbour of Lynn and the Wash, and since 
the opening of the Alexandra dock in 1869 trade has greatly 
revived. Some idea of the advance of trade during recent years 
may be gathered from the fact that in the first half-year of the 
opening of the Alexandra dock, thirty-seven vessels, of a total 
tonnage of 8049, were admitted, with 11,691 tons of goods. There 
has been a steady annual increase, and the returns for the year 
ending December 31st, 1882, showed a total of 752 vessels, the 
aggregate amount of their cargoes being 255,977 tons. 

The dock extension was commenced in the autumn of 1881, by 
the contractors, Messrs. S. Pearson and Son, of Bradford, and in 
about six weeks from the present date it will in all probabili 
be completed and ready for use. It is a fine substantial piece o 
work, capable of easily accommodating 1,000,000 tons of mis- 

: cellaneous shipping per annum, and its construction reflects the 
greatest credit upon the engineers and the contractors. The basin 
—in the formation of which about 500,000 cubic yards of earth were 
: excavated—is 1000ft. long by 400ft. wide woe | 32ft. deep. The 
depth of water at ordinary spring tides will be 27ft. 6in. The 
side walls are formed entirely of concrete, and have consumed 

The engineers are Messrs. J. 8S. and F. Valentine, of Queen 
Anne’s-gate, Westminster, of whom the latter has been resident 
engineer, assisted by Mr. Hy. Stockman; the contractors are 
was al eXxce . was SU 
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coals, 78. 6d. to 8s. for seconds, 5s. 6d. to 6s. for common round 
$s, 6d. to 4s, for good slack, and about 3s, for common sorts. 
shipping trade being done at about 


7s, 6d. to 8s, for good cashire steam coal delivered at Liverpool 


d | decidedly flat. 


1 held being 67, 


entrance to the new dock was severely tested by the hea 
ainst it last week, but, fortunately, it withstood 
water, and sustained no damage, consequently 
the contractors are enabled to proceed with the construction of the 
new dock without being at all impeded in the work. 

The large new steel works of Messrs. Cammell and Co., at 
Workington, were started at the end of last week. It is only 
something like two years since Messrs. Cammell first men- 
tioned their project of removing from Dronfield to Workington. 
The first sod of the new works was cut twelve months ago, but in 
that time these immense works have been erected, machinery put 
put into proper working order. The com- 


ere are six converters, capable of ucing from three to four 
thousand tons of steel rails 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Tue largest colliery meeting ever held in Sheffield or the district 
owners of South and West Yorkshire, 
rtion of Leicestershire, met 
by the president, secretaries, 

and treasurer of the Yorkshire Miners’ Association. 
Pickard, one of the miners’ secretaries, stated the case 
and was followed by other speakers on the same side. | 4. 

. Ellis, chairman of John Brown and Co., Limited, who 

own Aldwarke Main and Car House Collieries, presided, and 
mted the views of the coalowners very clearly and 
e reviewed the condition of trade in the country, 
it not only did not justify 
in wages, but that any attempt to force up the 
ve a most detrimental effect 
» and woollen indus- 
le returns for the nine 
30th, in iron and steel, showed a de- 
sterling. The price of Scotch 
iron in 1882 was £2 11s. ; now it was £26s. 9d. Thesteel rails, 
10s., are now £4 16s, The number 
ed as a very good criterion, 
The North-Eastern Rail- 


was on Tuesday, when the 


parti 
months ending September 


which in 1882 were quoted £5 
of furnaces in blast, which was 
was twenty-six less now than in 
weekly report showed for the last three weeks a decrease of 
per week, and that line was a very good index of the state 
of the coal and iron trade. Puddlers’ wages were 6d. less than in 
1882, and the ironworkers’ wages in the North had been reduced 
74 per cent., and in Wales 10 per cent. In the face of all these 
facts, he could not see how it could be said the general trade of the 


ion of several of the 
hout the district. He 


country had improved. 

Mr. Pickard’s reply was sim 
statements he has made in g 
referred to Messrs. Charles Cammell and Co. having made 5 per 
cent., but was immediately told by Mr. George Wilson, the chair- 
man of the company, that the 


ividend had been 74 per cent. 
ilson added, however, that the Oaks Collieries, which they 
owned, had not paid its shareholders 2 per cent. The profit of 
74 per cent, was on the ordinary iron and steel productions of the 
company. After a long discussion the deputation retired, and 
in their absence the coalowners held a brief conference in private. 
The result was the unanimous decision to refuse the request for an 
1 Mr, Pickard, on being told their decision, asked if the 
prietors would accept a pithead notice, or would require a notice 
individual miner. This is the usual 

general strike. The chairman replied that each 
would be left to deal with his own employés. 

At the adjourned conference of the miners’ delegates, held at 
Rotherham on the 23rd inst., the refusal of the coal 
cede the advance was consid The report of the ballot table 
at the various collieries was considered sufficiently strong in favour 
of the advance to warrant the delegates in pushing the claim, and 
arrangements were made for notice to be handed in. We are thus 
on the eve of a great strike, unless more moderate counsels prevail 
at the last moment. 

The Yorkshire British Electric Light Company has 
accept terms of amalgamation offered by the Hammond 
Light Company. Both concerns have their shares largely held in 

e shares, on which at present £3 been 

paid, were quoted recently at 34 per cent. A further call of 25s. 
share has to be paid before the end of the 

e paid-up amount to £5, 
£4 15s., which the chairman regarded as an arrangement 

1 ve them 16s, per share. 

Ra Company has taken another im t 
in the acquisition of the Pullman dra -room cars, which on 
after the 1st of November they intend to utilise as first-class 
carriages. Each car is about 21 tons in weight, and as Pullman 
cars are frequently run half empty, there is a t waste of haul- 
age power. The company ho e present first-class 
thus shorten the trains as well as 
diminish the weight to be drawn. The Pullman Company are 
retaining their sleeping cars for the 
} mmell and Co.’s new rail mills at Workington, 
which were started within the time announced by the chairman— 
six months—are now producing 3000 tons of rails per week, but 

ble of an output of 4000 tons per week. The share- 
ne eve, will have an opportunity of seeing their property 
opera‘ 

Another deplorable disaster occurred in the Barnsley Seam. 
at the Wharneliffe Carlton Colliery aw 


Wharncliffe—where twenty lives have been sacrificed. A second 
explosion risked the lives of thirty to forty explorers, five of whom 
were seriously burnt. It has been necessary to flood the colliery, 
leaving three bodies unrecovered, The Government 
intimated its intention to send down an official 

make an investigation, as was done at Claycross, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was but a scanty attendance at the Cleveland iron 
market, held at Middlesbrough on Tuesday last, and the tone was 
The demand for No. 3 g.m.b. is less than it was, 
and prices are again weaker. Some merchants have made sales for 
delivery next month at as low a figure as 38s. 6d. per ton, but quo- 
tations are more often 38s, 9d. Several makers have accepted the 
latter price, but for special brands 3d. to 6d. per ton extra is 
obtainable. Consumers are holding back their orders as far as 


No, 3 for forward eared: Grey forge iron is still 37s. per ton for 
both prompt and for Ai 

Warrants are freely offered at 38s. 6d. per ton, and it is reported 
that some holders have sold at 38s. 

Messrs. Connal and Co,’s stock of Cleveland pig iron decreased 
510 tons during the week ending Monday last, the quantity then 
tons. In their Glasgow store on the same day 
there were 489,324 tons of pig iron in stock. : 

The exports of pig iron from the Tees up to Monday night 
amounted to 66,425 tons, being about 6000 tons less than shipped 
during the corresponding seg of last month, 

There is great pressure for prompt delivery of finished iron, and 
producers still obtain orders for immediate delivery at the prices 
which have ruled for some time past. For forward delivery lower 
rates are now accepted, Ship py are £6 5s. for prompt, and £6 
for forward delivery; angles, 12s, 6d. prompt and £5 10s. for- 
ward; and common bars, £5 17s. 6d. prompt and £5 15s. forward, 
all free on trucks at makers’ works, less per cent, discount. 
Puddled bars are £3 12s, 6d. per ton net, and steel rails £4 12s. 6d. 
per ton at works. 

Owing to the depression in the steel rail trade, Messrs. Bolckow, 
Vaughan, and Co., Limited, have given notice to about 400 of the 
men employed at Eston to terminate their engagements on Satur- 
day, the 27th inst. It is said the directors find they cannot compete 
successfully with firms in other parts of the country, who are 
paying their workmen lower wages. Messrs. Bolckow, Vaughan, 
and Co,, say they are paying almost as high a rate of wages as they 


were when rails were £6 10s. per ton. 

At a recent ting of the engi apprentices on strike at Sun- 
derland the following resolution was passed :—‘‘ We, the appren- 
tices of the engineering trade of Sunderland, pledge ourselves not 
to resume work until the strangers engaged in the various shops 
are removed, as we do not consider them qualified to teach us our 
trade.” The masters have taken out a great number of summonses 


against the apprentices, and the question will be considered by the 
magistrates on Tuesday next. An a is being e to 
arrange a conference between the masters and the men. 


The boring operations which were being carried on by Messrs. 
Allhusen and Co., Limited, on the Durham side of the Tees, have 
been temporarily suspended, Two bore holes, each 10in. diamet 


declined considerably since 
Lanarkshire an advance of 6d. a day in their wages, it is f 
expected that it will be given, even although it might be f 
necessary to withdraw it a short time afterwards. 


Caradon Co 


pos- 
ds: sible, and cannot be induced to offer more than 38s. to 38s, for has just 
ers 


works, and not chapels, are the proper thing for representation in 
Parliament. The coalfield in its great flush of prosperity is to 
be the scene of stirring local work in a little time. 


busy proportionately. 
shi; 
off in demand, and no slackening in price. Prices are very stiff; 
and this is due to coalowners having literally their hands full of 
business. Prices are now regarded as css pron | for the next three 
months. 

sea, where the result of the audit of the Coalowners’ Association 
of South Wales and Monmou' 


that the house coal trad 
were more. This is a good opportunity for 
Cardiff, the Dry Dock and Engineering Company. 
hear that good things are being done there, 
repairs carried out. 


ment reduced, the plea bein; 
The tion is hel 


will date from Monday last, but it does not yet appear quite 
certain that this proposal will be generally carried out. There is 
an active demand 


for steam coal, and the cold weather now being 
will quicken the inquiry from the domestic consumers. 


experienced 
to | Inthe Lothiansa good business in the various sorts of coal is reported. 
The Fife coalmasters are finding it no easy matter to obtain a rise 
in the price of coal, although the home trade there is described as 
brisk and the orders plentiful. At Grangemouth the exports of 
coal during the week were 8811 tons. 


Despite the fact that the onions of pig iron warrants have 
the 


masters promised the colliers in 


At a meeting held in Glasgow a few days ago the directors of the 


pper Company obtained from the shareholders the 


requisite authority to increase the present capital by the issue of 
preference shares, bearing interest at 7 per cent. 


In a convenient position for working, the Uphall Oil Com: 
proved the existence of a v: uable seam of shale, rx 


depth of 17 fathoms. The seam is known as the Straiton seam, 
and is of the unusual thickness of 7ft. 4in. 


Some of the Clyde shipbuilders have booked good orders within 


the past few days, but the trade as a whole does not promise so 
well as of late. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
SocIALLY the collier has made a great advance of late, and 


educational institutions promise to make the next generation a very 
much improved type. The establishment of a sliding scale began 
the good work by tranquilising labour; the next pon, Ma - the 
establishment of a permanent fund, whi 

members. The last is the starting of a farthing rate amongst 
them, so as tv found a scholarship; and there are indications 


which now num 50,000 


ianing to think that collieries and iron- 


Cardiff was never so prosperous, and Swansea and Ne are 
The gales, it is true, have not enabled 
rs to show so good a list of exports; but there is no falling 


At all events, that is the current e opinion at Swan- 


thshire has been somewhat anticipated. 


The belief there is that there will be no advance of wages, and no 
advance in the price of coal. 


I hear complaints of deficient coasting vessels, and it is alleged 
e might be considerably improved if there 
e new ind at 

I am glad to 
some elaborate 


—— last week to have its assess- 
the stoppage of the tin-plate branch. 


The Dowlais Company 


+ is 


have been sunk. One of these has penetrated 1200ft. below the 
surface without reaching a salt-bearing stratum. The other hole is 
about 1050ft. down, and has been et ee through the a of 
the drill rod. Messrs. Bolckow, Vaughan, and Oo. first reached 
salt at a depth of about 1050ft. Messrs. Bell Brothers’ borings are 
1127ft. and 1043ft. respectively. Messrs. Allhusen and Co.’s 
difficulties have caused great disappointment to those who had in- 
ulged in ine ex tions as to the new industry ; but on 
the other hand, those who own land and buildingsin the neighbour- 
hood, which might eventually have been undermined and let down, 
are experiencing a sense of relief, and taking fresh en 
It is stated that Mr. E. Withy, iron shipbuilder of Hartlepool, 
is about to retire from business, of 
intends to proceed on a voyage to the Antipodes, and hopes 
recover it thereby. His place will in part be supplied by Mr. Fur- 
ness, the well-known shipowner of the same town, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE throwing of a a 4 quantity of warrants upon the market 
at the close of last week had a most depressing effect, and by 
Tuesday forenoon the quotati had declined to 45s, 14d. per 
ton. Subsequent buying slightly improved this backward condi- 
tion of matters; but considering that the shipments were much 
larger than usual in the past week, and that the home demand is 
good, it is not easy to account for the present lethargic condition 
of the market. The addition to stocks are very small in the 
warrant stores, and it is not believed that makers’ private holdings 
have materially increased during the past three weeks. The past 
week’s shipments of pig iron from Scotch ports amoun’ to 
16,440 tons, as compared with 11,787 in the preceding week, and 
15,058 in the corresponding week of last year. 
Business was done in the warrant market on Friday at 45s. 8d. to 
45s. 54d. ton cash. On Monday forenoon transactions took 
place at tbe. bd. to 45s. 3d., and in the afternoon at 45s, 34d. to 
45s. 14d. cash. Tuesday’s market was flat in the forenoon at 
45s. 14d. to 45s. 34d. cash, and somewhat firmer in the afternoon 
at 45s. 3d. to 45s. 44d. cash. On Wednesday forenoon, business 
was done at 45s, 5d., 45s, 34d., and 45s. 44d. cash ; the quotations 
in the afternoon being 45s. 4d. to 45s. 2d. cash; closing sellers, 
45s. 3d. cash, and 45s. 5d. one month, buyers near. 'o-day— 
mere tee a church holiday in Glasgow, the market was 
ose: 
The values of makers’ iron are easier, as follow :—Gartsherrie, 
f.o.b, at Glasgow, 
57s, 6d. and 51s. 6d.; 
56s. and aD 
49s.; Carnbroe, 54s. and 48s. 6d.; 


53s.; Carron, at G: mouth, 49s, (specially selected, 56s, 6d.) and 
47s. 6d.; Kinneil, at Bo’ness, 48s. 6d. and 47s. 6d.; Glen ock, 
54s. and 47s.; Eglinton, 47s. 6d. and 45s.; el- 
i mn, 48s. and 47s. 

ere cppenas to be rather less buoyancy in the malleable iron 
trade, although most of the works are still well supplied with 
orders. A reduction of wages has been intimated to the workmen 
throughout Lanarkshire, in accordance with the decision lately 
arrived at in the North of England, it having been the practice 
here for a series of years to regulate by the rates prevalent 
across the Border. The reduction, which takes effect as from the 
15th current, will be at the rate of 9d. per ton on puddlers, 
shinglers, and forgemen, and 7} per cent. on millmen and rollers, 
Signs of dissatisfaction have been manifested in some places by the 
Sh think that as trade is busy here, they should not be 


ie employed, and in the course of the past week there has been 
1p 
machines, £7500 steel manufactures, and £70, 
exclusive of the exports of pig iron. 


There has been considerable pressure in the shipping department 
» While the past week’s 
Coal merchants are making an effort to 
ximo, upon which date 


of the coal trade at Glasgow this week 
shipments were good. 
obtain an increase of prices before the 1st 


chiefly 0: elly men. e current prices for I.C. co 

are 16s, 3d. to 16s. 6d. Lae brands 
selling at 17s., but this was where the quality was unmistakeable. 
Some offers at 16s. 3d. have been refused this week, not, perhaps, 
so much on account of price as quality. It is a good sign when 
buyers are i 


at present, but the likelihood is that they will submit to 
the reduction quietly, The engineering and foundry trades are 


from Glasgow £55,320 worth of sewing 
iron 


the advance of miners’ wages has been to take place. 
number of cases notices have been given that the Ls 


Ina 
price 


over. hat the iron trade is bad; 


q t 

some of the works have not felt much relief by the last reducti 
and it is possible another may be necessary. The iron and stee 
trade is unmistakeably bad, and advices from the Colonies and 
States are not assuring. I do not like an evidence of bad times 
that is occurring in some districts—raising fresh 
evident that it is not represented by value. 
tem: 


capital, when it is 
This will only give a 

rary relief and then increase the burdens. 
e tin-plate trade is in better form. Foxhole Works, near 
i ied on by a firm com- 


, and I have now heard of good 


making quality a special feature and price secondary. 
ennech Works are ala, and will shortly be tented. 
College Works, Llandaff, are idle again. 4 theory works by the 


seashore, saving rate for Spanish iron and in conveyance of manu- 
factured iron, are feasible, yet singularly every ironworks in and 
around Cardiff seem to have a short life. This is owi 
ness of labour and house rent. The puddlers at 

1s. 6d. per turn more than others are getting. Hence the 


sto) 
The Forest of Dean colliers are moving for two objects— 
weekly payment of wages and the establishment of a permanent 


to dear- 
wanted 


fund on the lines of that of Wales. 
Mr. W. T. Lewis has several new dredgers at work at Car 
diff during the last few days. Every effort is being made to pro- 


mote safety and despatch in the treatment of the enormous coa 


ic. 
The Taff Vale Company is progressing well with its Roath sidings 
accommodation. 


Lay cg too, is making with the Severn tunnel, but the lines 
have been flooded by the storms, and the Great Western in par- 
ticular has had its difficulties. 


Society or Encingers.—The ordi meetings of this society 
will be held in future at the Westminster Town Caxton- 
street, Westminster. The offices and reading-room will, for the 
present, be at 6, Westminster-chambers. 

NAVAL ENGINEER APPOINTMENTS.—The tments 
have been made at the Admiralty :—William Nicklin, chief i- 
neer, to the Pembroke, for service in the Turquoise ; Richard 
Hamm, engineer, to the Asia, for service in the ile, vice 
Balcomb; Fred. A. Hillyer and James Ryan, assistant engi 
to the Northampton, additional ; and Charles A. Moore, mere 4 


4 | engineer, additional, to the Swiftsure. 


Tue Larcest Rick MILL IN THE WORLD.—Mersrs. Douglas and 
Grant, of Kirkcaldy, whose name has been well-known for many 
years as makers of Corliss engines and rice mills, have just com> 
pleted an installation for Rangoon which throws other construc: 
tions into the shade. The practice in former times was to send the 
rice partially hucked to England and Germany to be finished for 
the market; but in such ag hay mills as that now referred to, 
the process is completed in India, and the white rice shipped here 
for use, 

GREEN Sun LicHT.—The alleged green sunlight, recently described 
in daily papers, as observed in India, was, it appears, observed in Cey- 
lon from September 9th to 12th. One correspondent writes to the 
Ceylon Observer :—‘‘ Puleadierakam, September 12th.—I write this 
from theaboveplace on my way to Trincomalee, being much interested 
to learn whether the same phenomena exist throughout the island. 
The sun for the last four days rises in splendid green when visible, 
i.¢., about 10 deg. from the horizon. As he advances, he assumes 
a beautiful blue, and as he comes further on looks a brilliant blue, 
resembling org ee When about 45 deg., it is not possible 
to look at it with the naked eye, but, even when at the zenith, the 
light is blue, varying from a pale blue early to a bright blue inter 
on, almost similar to moonlight even at midday. Then, as he 
declines, the sun assumes the same changes, but vice versd. The 
heat is greatly modified, and there is nothing like the usual hot 
days of September. The moon now visible in the afternoons looks 
also tinged with blue after sunset, and as she declines, assumes a 
most fiery colour 30 deg. from the zenith. The people are in terror 
at these phenomena, some even expecting the end.” The corre- 


| 
or Garston. 
The men have sent in notices for an advance in wages of 15 per 
cent.; but until the coalowners can establish better prices than are 
now ruling, it is altogether improbable that they will entertain 
Barrow,—I notice that the quiet demand for hematite pig iron 
still continues. No change has taken place in the state of the 
market, and the business being done both on home and continental ally 
account is inextensive, and there are no signs of a change for the ond 
better quickly taking place. Makers hove few orders in oe 5 an : 
the deliveries are very small, so that the stocks are now becoming 
very heavy, as the a of metal up to the present has been we 
maintained. It will be necessary for makers if a change 
does not soon take place, to reduce the opip or prices are 
now below the point at which there is 2 
4 and it cannot expected that they 
encourage the depression by accepting ordi : 
Neither spirit or enterprise is being shown by purchasers, who seem 
to be buying for their immediate wants more than for speculation. 
A few firms in the district have taken the opetenity, trade being 
so very slack of putting down new and improved machinery, which 
if is now at a low value, so as to be able to take advantage of any ee 
brisk trade that may spring up. The value of pig iron is we 
maintained, although there is an easier tone all round. No. ee 
Bessemer is sor at 49s. per ton net at works; No. 2, 48s.; 
No, 3, 47s.; while No. 3 forge is in quiet demand at 47s. per ton. 
Steel rails of ordinary heavy sections are selling at from dy 10s, to 
£5 per ton net prompt delivery. Iron ore is in limited request at 
from 9s. to 12s. per ton at mines according to quality. Coal and 
coke steady. Shipping quiet as freights are low. / 
The Whitehaven Shipbuilding Company on Monday launched 
from its yard a new iron vessel, named the Benicia, built for é 
Messrs. Lowden, Edgar, and Co., of Liverpool, which is intended 
to trade between that port and Melbourne. She is 275ft. long, 
394ft. beam, with a gross tonnage of 1870 tons. 
The substantial coffer dam which is in course of erection at the 
} 
T 
} 
‘ 
land, 47s. 6d. and 45s. 6d.; Quarter, 46s. 6d. and 44s. 6d.; Govan, 
at Broomielaw, 47s. 6d. and 45s, 6d.; Shotts, at Leith, 57s. and ‘ 
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4913. and Drawine H. J. Haddan. 
—({K. Weisflog, Freiberg, 


4915. C. Boult.—(8. B. Ryder, 
|ARPET LEANERS, ‘ 3 
Plizabeth, U.8.) 


6. J. Boult.—B. Gerry, 


Hanson, M 
AJ. bout . Manning and W. 
Baltimore, 0.8. 


4919. Mopgrator Lamps, W. P. Thompson.—({A. J. 
D 
ESTROYING DISEASE-BACTERIA or Mi 
ENDERING FasRics, F. 
Wirth.— (Gademann and Co., 
4922. WwW. R. — &. 
Ormsby, Brooklyn, U.8.) 
4923. TresLe Warp Lacs, T. Butler, Nottingham 
4924. Bakers’ Ovens, A. F. Link.—(H. Grunwald ,Ger- 
Bocas Lamps, J. I. Coates, Headingley. 
TraNsMITTING ELectRicaL Impuises, A. W. L. 
Reddie.—(La Socicté Universelle d’Blectricité Tom- 
ans Paris. 
Pavine , &c., J. 8. London. 
pre AtracHinc Buttons to 8. Pitt.—(F. A. 
Smith, jun., Providence, U 8.) 
4929. Carriaces for Cuiprex, W. Singer 
and F. Hinterleitner, Berlin. 
4930. ALUMUNIUM from its &c., H. A. 
Gadsden.—(E. Foote. New York, U.8.) 
&c., . Alexander. —(W. R. Clough 
nd B. an, New York, v0.8.) 
4932. OBralNING from J. H. 
Johnson.—(H. de M. de Lyons. 
4933. T. D. Kichardson, North 


4934. Puospuate of Sopa, &c., C. Humfrey, 
Chester. 


17th October, 1888. 
4935. Stuppine, &c., Fisrous Mareriats, W. Tatham, 
Rochdale. 
4936. Draw-sBars, &c., 8. Keeton, Lenton. 
4987. Baromerers, H. F. Alexander, 
Courtines, T. L. Ellis and C. Leonard, 


. Bripgzs, W. Morris, London. 
4940. Nuppers, A. M. Clark.—(8. Lee, U.8.) 


4941. SxPaRaTING Ammonia from GasEs, &., G. Chap- 
man, Glasgow. 
4942. Macazive RIFLEs, &c., O. Jones, London. 


4943. CoupLine for SHaFTiNG, P. London. 
4944. Heatinc Srove, A. C. Kennard, Falkirk. 
4945. Conpuctors for ELECTRICAL RaiLways, &c., W. 
‘acuUM Pumps, 
4947. Mgasurinc Enercy, W. Siemens.— 
M F. H. 
Mavic MALTING APPARA’ F. 
LTIVATING D, & ‘owler, Leeds. 
4950. Prerarine As: "De London. 


4956. ie, &., 

4957. mg | Wirth. rth.—(Kaufmann & Co. Germany. 

4958. DecornaTinc Grass, H. J. 
, Liege, Belgium.) 


an.) 
4963. 
18th October, 1888. 
4964 TransmitTTine, &c., Sounps, A. G. Brookes.—(7. 
N. Vail, Boston, U.8&.) 
4965. Apparatus, R. Jac!son, Leeds. 
oo. Fite, &c., InTzRNaLLy STOPPERED BorTrEs, 
F. Foster, London. 
4967. &c., Sicwat Licuts, W. B. Rick- 
man.—(R. and 0. Pintsch, Berlin.) 
4968. Heatine Apparatus, H. Defty, London. 
4969. — Hinrichsen and 8. Whitlow, Man- 


4970. Unpercrounp Execrric Wires, W. P. 
Thompson.—(J. F. Martin, Chicago, 

4971. Corrine Fisrovus ts, &c.. R. Lake.— 
U. A. Canfield, Middletown, U.8.) 

4972. Preparixc Foon, E. Wylam, London. 

and VENTILATING, W. R. Cornell, East 

4974. Braces, W. Varney. London 

4975. Feepine Borters, W. Beck.—(B. Varlet, 

4976. Extractinc Precious Merats from their Orgs, 
&c., A. P. Price, London. 


4977. 'BREECH-LoaDING Frre-arms, E. Bled, Paris. 
4978. Curtain Houpers, F.Wirth.—(J. Vaas, Germany.) 


19th October, 1883. 
4979. Castors, E. French, 
4980. AwHYyDROovs SutpHipe of Zinc, E. 
Macfarlane, M 
498: » E. W. Bell and W. Fearen- 


erpooL 

4982. Dyzina, &., J. C. Mewburn.—(J. Stoltz, France.) 

4988. Drivine Tricycies, &€., W. P. Thompson.—(¥. 

ECKING, APPARATUS, 

4985. WINDLasses, J. and T. Reid, 

4986. Borne, &c., J. Ruscoe, Hyde. 

4987. &c., Suerts of Parzr and 
Lasets, J. J. Allen, Halifax 

4988. GUKPOWDER, T. Nordenfelt, London. 

4989. Preventine Down Draveut in Cumeys, &c., 
J. Baker, Penge. 

4990. GaLvawic G. C. V. Holmes, 8. H. 
Emmens, and F. E. Burke, London. 


20th Octoder, 1883. 5 
4991. Gas, J. Somerville, London. 
4992. Looms, W. W. Melville, Roebank. 
4998. Grips for CaBLE Raiiways, B. J. B. Mills.—(W. 
H. Paine, Brookiyn, U.8&. 
4994. Rartway Bourrers, J. W. K: 
4995. VeLocrpepss, W. Parkin and 
4996. Lawn Mowine Macuinegs, T. 
4997. Fotpinc CenTre-BoaRDs, H. F. Martens 0. 
sons. P. V. Gelder, Sowerby Bridge, 
ust COLLECTORS, ler, Sow 
. Fastenines for the Lips of Packine Caszs, 
Ollard, Handsw: 
5000. C. D. Abel.—(J. Brandt, 


Berlin.) 
5001. TeLxcrapa Insvtators, H. J. Allison.—(C. C. 
Hinsdale, 


Cc. A Manchester. 
of F. 


5006. VeocirEpes, A. J Eli, London. 
5007. Penci Caszs, W. R. Lake.—(A. T. Cross, U.8&) 
5008. TeLEPHonic Apparatus, W. R. Lake.—(H. 7. 


and L. M. 
5009. HypRavLic 
Major, Battersea. 


Lirts, &c., and C.G. 


22nd October, 1888, 
D. Appleton, Man- 


5010. Sotprrrxe Irons, J. O. 
5012. Lerrers and Devices to CLoru, 


5011. RoLLERs 
chester. 
&c., J. H. urst, Lond: 


jon, 
Dovsurne Corton, &c., W. Leach 


5014. W. almsley, Salford, 
P. ensen.—{J. Frangois and G. Dubois, 
ium.) 

5016. J. MacCallum, Manchester. 
5017. say &c., Lamp Wicks, G. W. Smiley. 
—(T. J. L. Smiley and C. H. Stombs, San Francisco.) 
5018. REVOLVING or Expvess or PortaB_e Ral_ways, 

&c., M London. 
5019. Securine Giass in GreEnnovusss, &c., E. New- 
ton, Hitchin. 


5020. Gas Moron Enauves, W. Briscall and A. Black- 
well, Liverpool. 

5021. CRaDLes, &c , L. Micciullo, London. 

5022. Hinoss, F. and W. Parker, London. 

5023. SHEAVES and J. Howard.—(J. 
W. Twentyman, Christchuich, New Zealand.) 


Inventions for Six Months on 
Deposit of Complete Specifications. 
4891. &c., W. J. Kinder, Har- 

purhey.—13th Octoder, 1 
4915. Carpet CL: A. rw) Boult, London.—A com- 
munication from 8. B. Ryder, Elizabeth, U.8.—16th 


October, 1883. 

4916. Woop-rurNING Macurnes, A. J. Boult, London. 
—A communication from E. Gerry, jun., and F. 
Hansen, Maine, U.S.—16th October, 1883. 

4962. Bearinc Biocks, M. el, Berlin.—A com- 
. W. Ulffers, Berlin.—17th October, 


wee &c., Sounps, A. G. 
London.—A communication from T. N. Vail: Boston 
U.8.—18th October, 1888. 


Exp.osive Compounns, P. M. Justice, London.— 
8S. J. V. Day, Glasgow. 
12. CooKING APPARATUS, 
16th October, 1880. ‘ 
4219. 19, PLANOPORTES, H. R. Schreiber, London.—16th 


42%. Thompson, Larkfield.—16th October, 


4628. Srep-py-step Pristine TzLecrapns, F. H. 
W. Higgins, London.—10th November, 1880. 
Horsham. — 16th 


4707. VELOCIPEDES, E. Burstow, 
November, 1 


4733. Coxine and DisT1LLINe Coat, L. V. Semet and 
E. Solvay, Brussels.—17th November, 1880. 

4885. Drivinc ScrEw Maw, London. 
—24th November, 1880. 

4263. Exve.orsgs, E. Hely, Dublin.—19th October, 1880. 

4230. EXPLosive 8. J. Mackie, Peccham. 
— 18th October, 1 

PIANOFORTES, G. Brewer, London.—18th Octo- 


4244. &c., Macuinery, R. Cook, Sheffield. 
—18th October, 1 

4248. OBTAINING Corrs of Writines, &c., O. Lelm, 
Paris.—18th October, 1 

4299. Fotpincand E. A. Pallister, 
Leeds.—2lst October, 1880. 

4830. WasHina, MACHINERY, T. Bradford, London. 


—23rd October, 

4555. CENTRIFUGAL Macuings, C. D. Abel, London.— 
6th November, 1880. 

4556. Dryme ‘APPARATUS, C. D. Abel, London.—6th 
November, 1880. 


4256. REGISTERING Apparatus, J. H. Betteley, Lon- 
don.—19th October, 1880. 

4277. Rotters and Beams for Looms, T. Reeder, 
Preston. —20th 


4288. Srzam GENERATORS, J. Windle, Moston.—2lst 

4298. P: N. Vesszis, J. Gibbons, 
ROPELLING NAVIGABLE 
Liverpool.—2lst October, 1880. 


4302. Locks for Firr-akos, M. Kaufmann, London.— 
2lst October, 1880. 

-* TemPLes for Looms, J. Parkinson, Bradford.— 
22nd October, 1880. 


4286. PREPARATORY STOP-MOTION DOUBLING Frames, 
Briggs, jun., Wakefield.—2lst October, 1880. 

4292. PortLanp Cement, D. 8. W. Dawe, Bracing.— 
2lst Octoder, 1880. 

4304. Locks, W. White, London.—2lst October, 1880. 

4310. MaGNetic Apparatus, W. R. Lake, London. 
22nd October, 


4004. W. Fessey, London.— 

Lace A. Mosley, Nottingham. 
ist Lace MacHINEs, 

18th October, 1876. 


4024. ELEVATED RAILways, A. H. Wildy, London. — 
18th October, 1876. 
4039. Pickers for Looms, A. 8. Wild, Wardle, and G. 
A. ond 3. 3 
EASURING, ABA’ 


Paris. —16th 
=> GRAPNELS, A. Jamieson, Aberdeen.—27th October, 


4478. VeLociprpgs, &c., J. and J. K. Starley, Coven’ 
18th November, 1876. 


Notices of Intention to Proceed with 
Applications 


(Last day for fling opposition, 9th November, 1888.) 
2948. Fotpinc Pacxine Caszs, H. Green, London.— 
18th June, 1888. 


London.—A 


2058. Srzam, &c., Motors, T. M 
from and Huet.— 


communication Messrs. 


18th June, 1883. 

Traps, J. E. Manock, Heywood.—l4th 
une, 

2969. Warer-cLoseT Basins, R. McCombie and W. 

“Bir J N. Douglass, Dulwich. —14th 
Un 


1883. 

for Srups, H. Owen, Birmingham.— 
‘une, 1 

Buttons, &c., W. B. Fitch, London.—15th June, 


Sotvtrions for Extincuissine Fires, A. F. 
Oakfield, U.S. —15th June, 1883. 
HEAT-RETAININO, &c., Dressxs, A. W. Ward, 
London.—16th June, 1883, 
8008. Gatvanic Barrerigs, J. Oliphant, E. B Burr, 
and J. W. H. R. Gowan, .— 16th June, 1883. 
8011. Markrne the Grounp for Lawn Tennis, J. G. 
‘Howard, Biddenham.—18th June 
8034. Levene Instruments, B. Mills, London. 
on.—. 


G. Brewer, 
Mignot and J. B, Fran- 
inom’. and J. Robinson, Widnes.—2lst 


June, 1 
Svuear from Moxassss, J. H. John- 
- communication from J. E. Boivin 

ont MM D. Loiseau.—2lst June, 1883. 

$103. Rermine Jore, E. T. Hughes, London.—A com- 
munication from W. Lukacs.— 22nd June, 1883. 

$109. Construction of Pavements, &c., E. G. Banner, 

on.—22nd June, 1883. 

$116. ARRANGING CrrcuITs for TELEPHONIC ComMUNI- 
cation, S. Pitt, Sutton.—A communication from C. 
E. Scribner. .— 22nd June, 1883. 

$124. BorrLe-FILLING C. A. Day, London.-— 
A communication from E, C. Joly. 
—23rd June, 1883. 

Vienna.— 23rd June, 1883. 

8132. Mixers’ Sarery Lamps, J. New Wands- 

$150. Tawwic Extracts, J. H. Johnson, 
London,—A communication from E. L. P. and G. C. 

ms for wer” 

J. Wrigley, Bury.—27th June, 

$201. Heatine WaTer or Ar Johnson, London. 
—A communica’ from Messrs. Guillot, Pelletier, 
and Co.—27th June, 1883. 

$238. Carrnipezs, H. E Newton, London.—A commu- 
nication from La Société Anonyme Dynamite Nobel. 
—29th June, 1883. 

8281. Mouitps for Propvucinc Castinos, J. McLaren, 
Stenhousemuir.—3rd July, 1883. 

8282. Transportinc Boxes of from 
J Granton.—3rd July, 1883. 

4022. Uriuisixe the Bye Propucrs in the Coxine of 
Coat, C.andJ. Thomson, w.—20th August, 1883, 

4265. CHILDREN’s Corts, éc., W . F. and W. H. Keep, 
London.—5th September, 

4314. Vatvep Dir lor Hyprav.ic Mains, J. H. 

on, Cosham.—8th 1883. 

4328. "Sresase Looms, C. D. Abel, London.—A com- 

munication from L. Laeserson and H. Wilke.—10th 


, 1883. 

4408. Treatino Hops, G. F. Redfern, London.—A com- 
munication from Messrs. F. Slama and F. Felix.— 
14th September, 1883. 

4420. Srarxinc Worx for Crocks, A. G. Hovde, Nor- 

way.—L5th , 1883. 
4480. Insecrors for Raistno, &c., Liquips, R. G. 
Maxchester. th Septem- 


eng and T. H. White, —lith 
4439. Router J. A. A. Buchholz, London.—17th 


1 
4467. SoLuTions used in GaLvanrc R. 


Lake, London.—A comm’ 
ham. jun.—18th September, 1883. 

4523. Bags or Sacks after Stircuine, &c., W. 
R. Lake, London.—A communication from 8. T. 
Lockwood.—2lst September, 1883. 

4740. Apparatus, L. Schmiers, Leipzig, 
—5th October, 1 

4808. ScHOOL hon 2 . J. Haddan, London. 

from G. and R. Gray, G. W. Berrey, and 
G. O. Clarke.—9th October, 1883. 

4804. Nats, H. J. Haddan, London.—Com. 
from A. E. Tenney.—9th October, 1 

4891. &c., MATERIALS, W. J. Kin- 
der, Manchester. —18th October, 1888. 

4915. ‘Camper Cieaners, A. J. Boult, London.---Com. 
from 8. B. Ryder.—16th October, 1883. 

4916. Woop-TURNING Macuines, A. J. Boult, London. 
—Com. from E. Gerry, jun.—1l6th October, 1883. 


(Last day for fling opposition, 13th November, 1888.) 
8012. Prorecrine Corns, &c., E. Holliday, London.— 
18th June, 1883, 
Sream Enorvzs, C. Baumgarten, Berlin.—18th 


som, Ra1zs into Sections, H. Britten, Shef- 
field. —19th June, 1883. 
8031. Propucine Licut hy Execrricity, W. P. Thomp- 
unication from R. 


son, London.—A comm J. Sheehy. 
—19th June, 1883. 

8082. DisrrisuTinG Sanp, &c., C. D. Abel, London.— 
Com. from E. lune, 18 

8086. Boots and Sxozs, H. Magen, Frome.—19th 
June, 1883. 

8038. AnweaLine Iron Castinos, W. R. Lake, 


London. 

—A communication from E. Jenkins and A. Law.— 
19th June, 1883. 

8055. PERMANENT Ww. Thompson, 

nication from L. Harty, sen., 


and L. Hart as. June, 1888. 
8057. Sprinc &c F. Ellisdon, Liverpool.—20th 
June, 1883. 


3071. Hearep Arr Motors, L. P. Martin, Vienna, and 
F. W. Gilles, hy —20th June, 1883. 

3075. Looms for Weavino, W. H. 

well, near Bolton.—2lst June, 1883. 

3082. Wasnina Macuine, A. I. Denny, 
Com. from F, Yahnel.— aise June, 1883. 

3085. Hyprocarson Heatinc Stoves, C. Butler, Bir- 

ham.—2lst June, 1883. 
3089. AmmonzacaL Propucts, L. Q. and A. Brin, Parls. 


—2lst June, 1883. 
8100. Incawpescent ELECTRIC R. Harrison, 
Newcastle-on 1883, 


—22nd June, 
8104 A Dufrené, Paris.—A communica- 
June, 1883. 


Société Anonyme de Produits Chi- 
8105. GeweraTor or WATER 
n.—A communication from J. M. x 


June, 1883. 
a8. 8 Srop Motions of Drawine Frames, J. Macqueen, 
-—28rd June, 1883. 

4! 


LLING for Mera, W. H. Ellis, 

—25th June, 18838. 
$161. Horses, J. B. E, T. Lacombe, France.— 
8167. INCANDESCENT ELECTRIC H. J. Haddan, 
London. unication from -Thomp- 


&., T. Bevington, 
anley.—27th Jui 


Hi 
8190. ind ‘basta Bascers, Brunner, Widnes.— 
Com. from 27 1883, 
3229. of E. P. 
sus. Bolton.—29th June 
or Dicester for Errecrina CHEMICAL, 
i , Operations, G. Knowles, London.—8rd July, 


8812. Vevocrpepgs, J. White and J. Asbury, Coventry, 
and F. F. Francis, Folkestone.—4th July, 1888. 
8865. &., Stays Corsets, A. 
horn, Bristol.—6th July 1883. 


8470. Casu, &c., bet the © 
an Orrice, H. J. Haddaa, London —A communica. 
tion from H. H. Hayden. — 18th July. 1888. 

8477. Fasreninos for Purses, A. M. Clark, London.— 
Com from Alexandre and Co.— 14th July, 1883. 

Uriuisine the Rise ard Fat of the Tinr, &,, 

C. M. Walker, London.—19ih July, 1883, 

8576. Water Murer, J. Imray, London.—A commu- 

nication . Frager and V. Michel.—20th July, 


8580. Purrrvinc Minera W. R. Lake, London, 
m. from A. André, jun.—20th July, 1883, 
8593. CiGAR-MaKING Macuines, W. Clark, 
Com, from F. Haehnel.. 2ist July, 
8808. Winpine Yarys Tureaps, W. 
—A communication from La Société Ryo 


August, 1883, 
&c., T. Briggs, Darwen.—25th 

ugust 
ane. F. H. Atkins, London.—30 
Looms for Weavina, R. and P. Bond 


Macclesfield. —12th 
4874. CLeaNinc Grain, Ritchie, Livorpool.—12th 


Gas, G. Jarmay, Winnington.. 

44 ARBONIO Acip Gas, 

14th September, 1883. 

4428. CoLournina Matreas, A. P. 
Com. from H. Caro.—l5th 

Benzor, &., G. Davis, Man- 

4485. Carriages, M. M. Ben-Oliel, London.—19th 


September, 1888. 
or R. I. Urqubart, Edin- 
20th tember, 1 


2lst September, 188 
4528. WHEELS of Srock, J. Holden, 
Swindon —22nd September, 1: 
Batrerigs, A, Warden, London.— 
3. 


188; 
4806. PULVERISING Macuwes, W. R. Lake, London.— 
Com. from R. D. Gates.—9th October, 1883, 


Patents Sealed. 
List of Letters Patent which passed the Great Seal on the 
é v 12th October, 1883.) 
2017. hp eves, G. G. Tandy, Clapham. — 20th 


ae. 

2033. Detivertnc Preparp Goons, J. G. Sandeman 
and P. Everitt, London.—2lst April, 1883, 

for A. Figge, London.—2lst 

2055. Meratiic Oxtpes or Bases, H. A. Bonneville, 
London.—238rd April, 1883. 

2059. &c., J. Young and E. 
Furniss, Mellor.—24th April, 1 

2062, THERMO-ELECTRO H. Woodward 
London —24th April, 1883. 

Macuings, H. M. Nicholls, London.— 
4th Ap 

2069. Lockie Arranatce, W. P. Thompson, London. 
—24th April, 1 


Manchester. — 
2112. PURIFYING Water, EM M. Dixon, Glasgow.—26th 


2151. Looms for Weavina, J. and J. 
Langton Gregson, 

2189. TELEPHONES, H. J. Allison, London.— 
let May, 1883. 

2207. Paeventinc Horszs from Gerrixe Say, G. W 
von Nawrocki, Berlin.—lst May, _ 

2227. MALLeaBLe Iron and . M. Murdock, 
Gilwern —2nd May, 1883. 

2239. Courtine Burvyeas for Rar.way Venicies, H. H. 

A. M. Clark, 

EPOLARISING ELECTROLYTIC BaTus, 

London.—4th May, 1883. 

2300. ALpHa and Brera Napuruot, I. Levinstein, Man- 
chester.—7th May, 1883. 

2736. Fasrics for SurcicaL, &. 8. Gamgee, 


Birmingham.—lst June, 
Raerixep Svaar, J. London.—2nd June, 


, Biocks, &c., L. A. Groth, London.—20th 

8711. Breaxine, &c., Grars, H. Springmann, Berlin. 
—30th July, 1883.” ‘ 

8787. Macuines, L. J. and 
H. dlay, Battersea.—2nd 


20th October, 1888.) 


1497. Mawvracrure of Svaar, A. J. Boult, London.— 
2lst March, 1883. 

Preventine Excessive Heat in Dywamo-ELEo- 

TRIc Macuines, H. Roberts, Pittsburgh.—24th April, 


1883. 

2098. Warps, J. P. Binns, Halifax.—25th 
April, 1883. 

2100. Heaters or Borers, C. D. Yates, London.—25th 


April, 1883. 

2103. Borries and Srorrsrs, A. J. T. Wild, London.— 
25th April, 1883. 

2115. Insutators, J. 8. Lewis, Birkenhead.—26th 


April, 1883. 
2116. BLock CaLenpars, &., G. F, Redfern, London. 
26th April, 1883 


2120. RETAINING, &e., Sream in its AppiicaTion to 
Excine Power, RB. M. Marchant, London. —26th 


April, 1883. 

2123, LUBRICATING Om, N. C. de Kroeber, London.— 
26th April, 1883. 

2124. Mowine and Reapinc Macutnes, W. M. Cran- 

ston, London.—26th April, 1 

Sream Borer Figs, &c., E. G. Colton, London. 
--26th April, 1888. 

2130. Coverrnes for BottLes, O. Wolff, Dresden.—27ts 


April, 1883. 
2131. Capsuces for Borries, E. P. Alexander, London. 
—27th April, 1883. 
Wasuino Macuines, E. K. Heaps, Ferrybridge, 
27th A , 1883. 


ear Normanton. — 
tH of Wuee.s, H. H. 
April, 


2138. Curtise, &, the 
erson and T. O’Maher, Manchester.—27th 


1883. 

2140. VeLocrrepes, G. J. Stevens and J. 8. Smith, 
London.—27th April, 1883. 

2147. GENERATING, &e., a J. 8. Williams, 
Riverton, U.S.—27th A 

2148. Generatine, &., 
Riverton, U.8.—27th April, 1 

2158. Sream Cooxine Apparatus, E. A. Brydges, Ber- 
lin,—28th April, 1888. 

2168, Routers of Macuines for 
Fasrics, W. R. Lake, London.—28th April, ig 


—B80th A: 1888. 

2195. fe ate Ways or Conpuctors, B. J. B. Mills 
London.—1st May, 1 

Topacco Pires, H. Emery, Burslem.— 

2248. Ho.pers, P. Ruffani, Dresden. 
—8rd May, 1883. 

Currine Metate, W. W. Hulse, Manchester.—5th 


1888. 
2008. y Bars, J. W. Clarke, Guisborough.—7th 
2888. Tramways, H. H. Lake, London.—8sth 
H. H. Lake, London.—l4th May, 


2480. yo Gear, C. H. Murray, Newcastle-upon- 
—17th May, 1883. 

2512. Stoppers for Borries, A. B. Vanes, Cape of Good 
Hope.—19th May, 1883. 

2518. Sream C. Pieper, Berlin.— 
May, 1883. 

2562. MaNoracture of Gas, A. M. Clark, London.— 
—22nd May, 1888. 


*,* It kas come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specyications 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
ef giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
e Anding the numbers of the Specification. 
Applications for Letters Patent. . EXHAUSTING AIR, @C., J. 5 
*,* When patents have been ‘‘ communicated.” the Watertown, U8.) 
name nal alte of the communicating party are | 5003. Rerps for og 
printed in italics. 5004. CLEANING the 
16th October, 1888. Geiler.—(0. Wirth, Germany. 
4908. Frat Wire Ropsgs, F. W. Scott, Reddish. 
4909. Skates, A. G. Brookes.—{J. A. Dodge and R. 
Marble, Massachusetts, 0.8.) 
Motive Power Apparatus, W. Fletcher, Faver- 
m. 
4911. Exvastic Rops, &c., A. M. Clarke.—(&. KE. Warren, 
Michigan, U.S.) 
4912. Pips Wrencuss, A. M. Clarke —{J. ZL. Taylor, 
Ishpeming, U.8.) 
4915. REDUCING Woop iBRES, Ad. 
(8. André, | 
Patents on which the "4 Duty of £50 
has been pai 
Beal on the 
UBTAINING GASES SEFUL PRODUCTS from 
Coat, &c., H. Kenyon, Altrincham. 
4952. Enve.opes or Guarps for Carpisc MacHINEs, 
O. Schimmel, Chemnitz, Saxony. 
4953. Spzep Inpicators,E J. P. Gallwey, Thirsk. 
4954. APPLYING CHEMICAL AGENTs to Stongs and Srvc- 
cozs to DiuinisH their Porosrry, &c., W. Spence.— 
(Faure and Kessler, 
4955. Bris, F. J. E. 
4959. MoisTEentne Postace Stamps, &c., H. J. Haddan. 
—(8achs and Howorka, Berlin.) 
4960. Gauce Gtasses or Tuses, A. M. Clark.—(A. 
Guilbert-Martin, France ) 
4961. Etzcrricat Heatine, J. 8. Sellons 
4301. Printinc Macuingery, F. Payne, Otley.—2lst 
Coons, 2. and J. Maines, 2186. PROTECTING FRAUDULENT INTERFERENCE 
5006. ‘actoxG Stzam Pumps, J. H. Heck, Lon- 3106. C. Thompson, London.—22nd the Contents of Borr E. P. Alexander, London. 
don.—27th December, 1876. 
4098. Musica, C. Pieper, Dresden.— 


Ocr. 26, 1883. 
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2615. CaNDLEs in W. R. Lake, 


London.—25th May, 1883. 
=, Warcnes, W. H. Spence, London.—26th May, 
8 


2669. Coat Gas, W. J. 
Cooper, London —29 lay, 18-3, 

2672, Canpixa A. M. Clark, London.—200h 

883. 

2701. TRANSMITTING for bg 

w . Higginson, Liverpool — 318 
ther A. MacLaine, Belfast. 

—6th June, 1883. 


Heat in LarorrR QUANTITIES from 

d , Edinburgh. —2lst June, 1838. 

$244, Gas-BuRNERS, H, H. Lake, London.—209th June, 
1883. 


42, Exrractine Ferrocyanipes from Sopstances 

the Same, Dr. H. Kunheim, Germany, 
and H. Zimmermaun, Wesseling, near Cologne.— 5th 
July, 1883. 

$561. Motive power Excisxs, H E. Newton, London. 
—10th July, 1883. 

$620, ANnTi-FRICTION RoLLER Devices for Beanies, 
&c., J. H Johnson, London —2ith July, 1883. 

$704. for Ret ers and Puririers, R. 8. Piercy, 
Blackburn.—28th July, 1883. 

4181. Inowino Macnungs, C. A. Allison, London.—27th 
August, 1 


List pecifications ublisbed during the 
Ses ending Ocvober 20th, 1883. 


658, 8d.; 796, 10d.; 968, 6d.; 989, 6d.; 996, 2d.; 998, 4d.; 


999, 1s. 6d.; 1021, 6d.; 1089, 2d.; 1048, 2d.; 1052, 64.; 
1054, 2d; 1056, 2d.; 1057, 2d.; 1062, 2d.; 1063, 6d.; 
1065, 4d.; 1068, 2d.; 1071, 18.; 1072, 2d.; 1074, 2d.; 
1075, 2d.; 1076, 6d.; 1077, 24; 1080, 2d.; 1083, 8d.; 
10%, 6d.; 1086, 6d.; 1087, 8d.; 1038, 2d.; 1089, 2d.; 
1090, 6d.; 1002, 6d.; 1094, 2d.; 1095, 2d.; 1096, 4d.; 
1097, 6d.; , 6d.; 1099, 2d.; 1100, 6d.; 1101, 6d.; 
1108, 2d.; 1104, 2d.; 1105, 2d.: 1106, 6d.; 1107, 6d; 
1108, 2d.; 1109, 2d.; 1110, 2d.; 1111, 2d; 1112, 4d.; 
1113, 6d.; 1114, 24.; 1115, 4d.; 1116, 6d.; 1118, 8d.; 
1119, 6d.; 112), 4d.; 1122, 6d.; 1123, 2d.; 1124, 6d.; 
1295, 6d.; 1127, 2d.; 1128, 6d; 1129, 6d; 1180, 2d.; 
1181, 64.; 1182, 6d.; 1183, 6d.; 1134, 2d; 1136, 18.; 
1187, 6d.; 1188, ; 1189, 6d; 1140, 10d.; 1141, 6d.; 
1142, 6d.; 1148, 2d.; 1144, 4d.; 1145, 6d.; 1147, 2d.; 
1148, 4d.; 1151, 6d; 1152, 6d.; 1153, 4d.; 1154, 6d.; 
1155, 6d.; 1156, 2d.; 1157, 6d.; 1158, 6d.; 1159, 2d.; 
1160, 6d.; 1861, 24; 1163, 6d.; 1164, 6d; 1165, 2d.; 
1172, 8d.; 1178, 6d.; 1174, 2d.; 1176, 2d.; 1177, 6d.; 
1179, 6d.; 1180, 2d.; 1182, 8d.; 1183, 6d.; 1184, 6d.; 
4187, 6d.; 1188, 4d; 1189, 6d; 1191, 6d.; 1199, 2d.; 
200, 2d.; 1402, 1s.; 1206, 6d.; 160%, 4d.; 1509, 2d.; 

1211, &d ; 1212, 6d.; 1218, 1219, 6d.; 1223, 4d.; 
1224, 6d.; 1226, 4d; 1227, 2d.; 1228, 24; 1230, 2d.; 
1982, 2d.; 1285, 8d.; 1241, 6d; 1254, 6d.; 1261, 4d; 
1262, 8d.; 1822, 4d.; 1834, 6d.; 1362, 4d; 1400, 4d.; 
1481, 6d.; 1488, 6d.; 1464, 6d.; 1477, 6d.; 1612, 4d; 
6d 0 1937, 6d.; 2878, 6d.; 


1819, : 1860, 4d; 1936, 6d.; 
2928, 18.; 3191, 8d.; 8299, 6d.; 3401, 4d. 


*,* cif cations will be forward«d from the 


ce order, made payable at the Post-office, 5, 

Mr. H. Reader Lack, ber Majesty's 

t-office, pton-building y-lane, 
London, 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves 'y for Tux Encineer at the 
office of Her M ‘3 Commissioners of Patents. 
658. Coystruction or BepsTEaps Sprinc Mat- 

G. Lowry, —6th February, 1883. 


The objects are to provide means of mounting and 
stretching the laths of metallic and other 

and to form the laths in such a manner that they act 

as or form partially or wholly the spring materials. 

‘706. ConsTRUCTION AND ARRANGEMENTS OF Parts oF 
Ve.ocipgpgs, &c., W. J. Spurrier, Birmingham.— 
13th February, 1883. 10d. 

This relates to several improvements in the general 
and arrangement of parts. 

968. APPARATUS FoR Measurino, Con- 
TROLLING, INDICATING, AND RxOISTERING THE 
Movements, Speeps, aND QuanTiTIE£s OF LiquiDs 
OR FLuIps Passinc IN OR BETWEEN GIVEN Times, 
&ec., J. J. Tylor, London.— 22nd February, 1883. 


This relates to improvements in the construction of 
piston meters, 

989. MaruematicaL Divipinc anp Measuring In- 
STRUMENTS, A. Leo and P. 8. Marks, London.—23rd 
February, 188 

The instrument is constructed upon the principle of 
the “lazy tongs,” forming a number of connected cells 
of equal size, and each capable of receiving correspond- 
ing angular motion. 

996. Apparatus TO Be EMPLOYED IN Srxxina SHarts 
or Pits, A. J. Boult, London.— 28rd February, 1883. 

—(4 communication from I. Quinet and A, Denis, 
Denain, France )—(Not proceeded with.) 

This relates to improvements in the means or a) 
mines, &c., an cul ‘or removing thi terial 
that is broken down in sinking shafts, 
998. Manvuracturs or Boots anp Suors, W. R. Lake, 

London.—23rd February, 1883.—(A communication 

from B. J. Le Gay, Paris. Not proceeded with.) 4d. 

united to the by effecting the con- 
nection of the two in such a manner tha‘ 
cannot be 

999. Gas anp Enarnes, A. M. Clark, London. 
~ 28rd February, 1883.—(A communication from N. 

e engine consists essentially of a cylinder of t 
diameters fitted with a Gouble phten, 
of which one part is the working piston, and the other 
is for pumping the gases out of the working cylinder. 


W. R. Lake, 


held by the pressure of within the bot 
A gas tle, when the 


1039. Apparatus ror Horses, &., W. R. 
Lake, London.—27th 1883.—(4 communi- 
from G. Lettstrim, holm.)—(Not proceeded 


2d. 
This rates to a tether which is epee transport, 
occupies a small space, and is capable of being 
attac! to a tree or the like. 
1088. or Roap Locomorives, R. 
5 4 sbury.—27th Februa 1 
proceeded with.) 2d 
This relates particularly to the construction of a 
frame plate. 
1052. Macuinzs, W. P. Th i 
—27th February, 1888. 4 
Fi. Backett, Morristown, U.8.) 6d. 
This relates to a class of tilting appliances which are 
ed to perform simultaneously the several opera- 
tions involved in the preparation of soil for seed. The 
object is to perfect each of the several processes exe- 
cuted by such an implement, viz , clearing, reversing, 
ploughing, aerating, and distributing the earth. 
1054. Barkers, Boxes, &c., ¥. H. White, Liverpool.— 
mn February, 1883.—(Not proceeded with.) 2d. 


they can be folded flat when not in use, yet when in 
use be stiff and strong. 


1056. Locks anp Latones, H. and T. Vaughan, 
February, 1883.—(Not proceeded 
with. 

This relates to the method of operating the latch 
bvlt cf a latch or the latch bolt of a lock, such as draw 
back locks, rim locks, rim and night latches; and to 
the means of fixing either when the latch is to be made 
fixed to act as fastened or locked Jatch, or when the 
bolt has been shot with a key to fix it in the inside ; 
and also to the kind of latch called a drop latch used 
either as right or left locks, also to the opening of the 
latch lock from the outside. 


1057. Gas Vatves, H. Coley, London.—27th February, 
1883.—(Not proceeded with.) 2d. 

The object is to effect in a gas valve the closing of 

the valve against its seat in an efficient way by simple 

means not liable to derangement, and such as will 
offer no obstruction in the passage for gas when the 
valve is open. 

1062. on OR EaRTHENWARE, G. 
Bte'lanus (Count Holtz ndorff), Derby.—27th Febru- 
ary, 1883 —(Not proceeded with.) 2d. 

This consists in a process by which an adhesive 

stencil plate of gelatine or other similar substance is 

formed on the surface of each article required to be 
ecorated. 

1068. Warenixc tHe Roapways or COLLIERIES, 
Singers, Lawns, &c., W. Smethurst, near Wigan, 
and T. T. Crook, Bolton. —27th February, 1883. 6d. 

This relates to the construction of a centrifugal 

machine. 

1065. Minine A. C. Bagot, Rugely.—27th 

February, 1883.—(Not proceeded with.) 4d. 

This relates to several improvements in electrical 

signalling apparatus. 

1068. Ruppers, W. Blokel 27th 


principally applicable for small craft, but also a - 
able to ships, and has for its object to render the a 
flexible in a fore and aft ion, and thereby to 
ageramsate its action to the natural action of the tail 
of a 


1071. Privrinc Macuives on Presses, W. R. Lake, 
London.—27th February, 1883.—(A communication 
from J. T. Hawkins, Taunton, U.8) 1s. 
The object is to dispense with the curved amventape 
= heretofore generally used upon the type cylin- 
ers of presses, and to print perfected 
sheets from a continuous web of paper on the original 
type formes. 


1072. Apparatcs ror Bastina Meat, 7. 8. Kirk- 


b 27th February, 1883.—(Not pro- 
ceeded with. 

This consists eseentially in the combination with the 
common bottle-jack of a pump attached to and 
actuated directly by the mechanism of the jack itself, 
sv that the operations of rotating and basting the meat 
are effected concurrently by one and the same piece of 
mechanism. 

1074. Apparatus ror Heatinc Arn anp 
AGRICULTURAL Propucr, &., W. A. and D. H. 
Gibbs, Chingford.—27th February, 1883.—(Not pro- 


with.) 
This relates to improvements in the general con- 
struction of the 
1075. Writixc anp Darawina Pencits, F. Clouth 
near Coli —27th February, 1883.—(Not proceeded 


with. 
The inventor mixes plumbago or other black, 
red, or blue pigment with india-rubber and with sul- 
phur. The mixture is moulded into sheets and vul- 
canised, when it is cut into strips and used to form 
the cores of the pencils. 
1076. Arparatos For CouPLING AND UNCOUPLING 
Raitway Carriaces, &c., J. 
Greenwood, Harrogate.—27th February, 1883. 6d. 


enclosing the sides of the material to be fastened or 
secured together. 

1005. Apparatus ror WasHina Protocrapns, J. W. 
February, 1883.—(Not 


2d. 
by relates to the employment of a fine spray of 
water. 


1096 Manvracture oF HypDRATEs OF ALKALIES 
ALKaLine Earns, &c., C. F. Claus, London.—28th 
Fevruary, 1888. 4d. 

The inventor claims, Firat, the production of 

hydrate of strontia by the action of caustic soda or 

caustic potash upon a sulphide of stronti ; Secondly, 

a process for recovering the caustic alkalies used in the 

uction of hydrate of strontia or of hydrate of 

ta; Thirdly, the production of hydrate of strontia 

by the action of hydrate of baryta upon e 

Sram or upon a sulphide of strontium ; Fourthly, 


the uction of carbonate of strontia by the action 
of chloride of magnesium and carbonic acid u the 
solution of a sulphide of strontium ; Fifthly, pro- 


cess of manufacturing carbonate of strontia by 
cipitating the same from a solution of a sulphide of 
strontium by means of gas liquor. 

1007. Pires ror Smoxine Toxpacco, 0. Ber, Wierzbo- 
lowa, Russian Poland.—23th February, 1883. 6d. 


The object is to obtain a long efor the smoke 
in passing from the bowl of the pipe before it reaches 
the smoker. 


1098. Gas Enoines, G. Wastfleld, Liverpool.—1st 
March, 1883. 6d. 

This relates to several improvements in the general 

construction of the engine. 

1099. CaLcinixc Cement anv KILNS THEREFOR, G. 

Simpson, Edinburgh.—lst March, 18838.—(Not pio- 

ceeded with.) 2d. 


This consists in the application of combustible gas, 
produced in a separate apparatus, to the calcination of 
natural cement stone, or of a mixture of cement form- 
. material in intermittent or continuous working 


1100. Wearuer Bir ror Exciuston or aT THE 
Foor on SiLt or Doors, &., C. A. Wheeler, 
Swindon.—1st March, 1883. 

This relates to the form of the weather bar. 


1101. Appiication or Motive Power 10 Pyevumatic 


AND OTHER Railways, “ae A . Rammell, 
London.—1st March, 1883. 

The inventor claims, First, the arrangement or com- 

binati f 1 ted cylinder and guide tube, with 


an 

special piston and other parts, whereby motive power 
may be applied by direct thrust for the movement of 
railway trains from station to station ; Secondly, the 
application of this arrangement or combina‘ or a 
modification thereof for arresting the motion of railway 
trains at stations ; Thirdly, the general application of 
the arrangement or combinations with such modifi- 
cations as may be found necessary to other purpoees 
for which it may prove suitable; and in particular, 
its application to guns, engines, or apparatus for the 
launching of missiles. 

1108. Meat Sars,” 7. Wrig- 
ley, London.—lst March, 1883.—(Not proceeded 


with.) 2d. 

This relates to mechanism to be employed for manu- 
facturing that class of article called a “ portable meat 
safe,” which consists of a leno or gauze tube or 
covering distended by two or more hoop canes, the 
said gauze being closed in at top permanently by a 
meat hook, and the bottoms by ee or an 
elastic, which enables the cage-like tube to be readily 
opened for the reception of food and again closed. 
1104. Hanp Paintine on Enporsine Stames, G. EK. 

—lst March, 1888.—(Not proceeded 
with. 


This relates more particularly to those stamps 
which have semi-rotating die plates alternately inking 
and stamping. It also relates to adapting to fixed die 
plates in combination with the removable die plates a 


dating or numbering appliance arranged to print ae 


sists in making such piston A of a hollow cylindrical 
form and closed at its outer end. Ordinary piston 
gs may be employed thereon, so as to ensure @ per- 
fect fit within the cylinder. The piston in its outward 
movement draws into the cylinder the explosive mix- 
ture of gas and air, and on its inward stroke the whole 
of the mixture passes from the cylinder into the 
hollow piston and is there com Wher the 


has arrived at the bottom of its stroke and the 
of the cylinder, sufficient pressi is 
> 
iP 

thereby obtained, and the is then allowed to 
take place. The invention relates to the applica- 


tion of a pipe or tube for conveying a portion 
compressed mixture out of the hollow piston to 
igniter for increasing the igni power thereof. 
further relates to a catch motion for opening 
exhaust valve for the purpose of getting rid of the pro- 
ducts of combustion. 


1118. Rorary Excives anp Governors, &&., A. 
Hearson, Blackheath.—\st March, 1883. 8d. 

This partly to an engine in which the cylinder 

or chamber rotates with two or more sectors, whilst 


1119. Decoration or Woop aNxpD APPARATUS TO BE 
USED FoR THIS PurposE, Saunders and &. Comber, 
Brighton.—1st March, 1883. 6d. 

The object is to facilitate the prod 
desired design or device ng the surface 
means of heated metallic dies. 


1121. Ostansmnc MaTeRiALs AND ELEMENTS TO BE 
USED ConsTRUCTING AND WorKiIne PRIMARY 
Bairerizs, D. G. FitzGerald and 7. J. 

mdon —\st March, 1883. 4d. 

This invention relates to the electrolytic production 
of peroxide of lead, either in bulk or in situ, simul- 
taneously with the reduction of a metal from an in- 
soluble salt, and to their application in 4 
and working primary batteries. 


of any 
of wood by 


To prevent the the 
made as described in patent 5338, of 1#81, and more 


This relates to the general construction of apparatus 

whereby an attendant performs the operati of 

coupling or uncoupling, tightening or slackening the 

couplings from either side of a train in safety, 4 

clear from the buffers or rails. 

1077. Prastic Compounn To BE ROLLED 
INTO SHEETS AND USED aS A SUBSTITUTE FOR 
Eponite, &., W. Smith, London.—27th February, 


1883. 2d, 

This consists of gutta-percha and finely powdered 
bituminous coal which is suitable te be rolled into 
sheets and used as a substitute for ebonite and also to 
make battery cells and other articles, 


1080. Construction or SHips oR VESSELS AND APPA- 


ith.) 2d. 

One of the main objects is to make.use of the pres- 
sure of the water against the bows of a ship as a 
motive power to assist the ship in its progressive 
motion or advance. 

1088. Apparatus ror Separatina Sreps, Grain, 
MIDDLINGS, OR OTHER SUBSTANCES, AND PuRIFYING 
AIR FROM Dost, P. Van Gelder, Sowerby Bridge.— 
28th February, 1883. 8d. 

This relates to in the general 
construe+- 

3st. MACHINERY FOR THE MANUFACTURE OF 
L. Zeyen, Ragnhn, Germany.—28th February, 1883. 
(A fiom C. Bitter, Oberwesel, 


Prussia.) 
In order to obviate the 7 to the paper from 
irregularities in the speed of the same when being 
drawn through the machine wherever the paper is 
exposed to them, and with a view to te the 
drawing of the paper, the inventor provides the feed 
or guide rollers with yielding bearings, and arran 
when practicable the said rollers between the damp’ 
presses, between the last damping press and the first 
——. roller, in front and at the back of the damp 
smoothing rollers, and behind the last drying roller. 


1086. Manvracrure or Enve.orss, &c., E. Sturge, 
London.—28th February, 1883. 6d. 

This relates to improvements in the general con- 
struction of the machine. 

108'7. oF Coat, SHaLe, IRonsTONE, AND 
Oroantc Sunstances, J. Barrow, near Manchester. 
—28th Fe! , 1883. 8d. 

This refers to the arrangement of retorts and the 
application of heating substances, so that variation and 
gradual increase of temperature may be easily obtained. 


1088. PortaBLe orHerR Easy or Louncs Cuairs, 
Serrers, aND Covcurs, 4. B. Barna: 
February, 1888.—(Not proceeded with.) 2d. 

This relates to the construction of the framework. 

1089. Maxrnc-up tHe Lecs or Trousers Com- 
BINING THE LININGS THEREWITH AT ONE OPERA- 
TION, C. Wills, Bristol.—28th February, 1888. 2d. 

This relates to the particular method of making-up 
the legs and linings of trousers and the like at one 
sewing operation. 

1090. Apparatus For Rarstne Forcine Liquips, 
J. H, Kidd, Wrexham —28th February, 1883. 6d. 

This relates ularly to the peculiar construction 
of the steam admission valve. 

1092. ApPPaRATUS FOR THE PREPARATION OF Dgcoc- 
TIoNs OR Extracts From Tea, Corrse, &c., B. G. 
Brewer, London.—28th February, 1888.—(4 commu- 
nication from Messieurs Malen and Deglise, Paris.) 


This relates to the production of a new kind of mul- 
tiple circulating apparatus, 


1094. Grove Fasteners, &c., P. M. Justice, London, 
—28th February, 1883.—(A communication from R. 


consists in a method of or arrangement for 
making folding boxes, baskets, and the like, by which 


or in combination with a printing die att 

ble interchangeable die plate. 

1105. Carp Raisinc MacHINES, EMPLOYED IN Fin- 
I8HING BuaNnKeETs, &c., H. Morton, Yorkshire.—lst 
March, 1883.—(Not proceeded with.) 2d. 

The object is to give a steady oscillating to-and-fro 
motion to the raising card cylinder and brush. 

1106. Tasvt, Cuarr, anp CLotH Ralt, 
G. Burklein, Munich.—lst March, 1883. 6d. 

The object is the construction of a combination 
furniture serving as a bed, as a table and chair, and as 
a cloth rail. 

1107. Praxorortss, H. J. Haddan, Kensington.— 
lst March, 1883.—(4 communication from A. Biese, 
Berlin, and G. Zierold, Leipzig.) 6d. 

This relates to the pianoforte actions and to the 
method of attaching the sound-board. 

1108. Portaste Jip CRANE TO BE USED AS A FiRE- 
KEscaps, &&., G. Powell, Cheltenham.—1st March, 1883. 


—(Not proceeded with.) 2d. 
The object is to construct and a portable and 
inexpensive crane specially ada} for use in connec- 


tion with windows or other openings in buildings, and 
which when not in use can be folded up into a small 
compass 
1109. Cigars anp CicaretTEs, J. McGovern, Liverpool, 
—Ist March, 1883.—( Not ed with.) 2d. 
This relates to a means of flavouring cigars, &c. 
1110. or Boots anp Saogs, B. Goad, London.— 
lst March, 1888 —(A communication from B. Colis, 
Periguan, France.)—(Not with.) 2d. 
This relates to the means of making the soles from a 
series of folded strips. 


1111. Apparatus FoR Printing MAarTCHEs, 
SPLINTS, SPILLS, AND CiGAR OR OTHER 

B. Goad a Taylor, London.—lst March, 1883.— 

This tes to the arrangemen splin' 
in series for the purpose of printing on the surface 
thereby presented. 

1112. Manuracrure or Ferrocyanipes, G. De Vigne, 
Lille March, 1883. 4d. 

‘The object is to extract from coal gas or smoke or 
from any other kind of gas or smoke which may con- 
tain them, the cyanogen and hydrocyanic acid, and at 
the same time to convert these substances into ferro- 
cyanides. 


1118.Execrric Generators, &. D. Bowman, J. B. L.and 
W. J. K. Clark, London.—1st March, 1883. 6d. 
Iron cores, wound longitudinally with coils of in- 
sulated copper wire, are built up in several detachable 
sections to form the armaty e extremities of the 
pole pieces of the field magnets are formed with round 
extended surfaces, the inner surfaces having channels 
running in a direction parallel to the direction of 
rotation of the armature. 
114. Eao-curs, W. Cook, Worcestershire.—lst March, 
1888.—( Not proceeded with.) 2d. 
A ve is made inside the egg-cup, into which is 
inserted a ring of india-rubber or ther elastic material, 
so as to grip various sizes of eggs. 


1115. Apparatus, A. R. Bennett, Glasgow. 
—Ist March, 1883. 4d. 

When induction coils are used, a third wire is 
wound on, and its ends joined directly together, or 
through a resistance. If condensers are , they are 
provided with four or more plates. To overcome 
eletro-static induction in | lines, the line is divided 
into convenient sections, section being provided 
with translating apparatus. To destroy the inductive 
influence on a single wire, induction coils or con- 
densers are placed in with the line at each end, or a 
portion is shunted to earth before 
hing the ins a 


Derooster, Brussels )—(Not proceeded with.) 2d. 
This relates to two sets of upper and lower plates 


1116. Gas Enotes, R. Steel and H. W. Whitehead, 
Leeds —1st March, 1883. 6d. 


a g 

ue, 
furated 
electro- 


its surface as hitherto. 


1128. Mawuracrore or Maize J. M. Harley 
Paisley.—2nd March, 1888.—(Not proceeded with.) 


2d. 

This consists in taking the starch after it has been 
drained of moisture and cut up or divided, and placing 
it in a stove wherein it is dried in an atmosphere 
charged with steam. 

1124. Mecuanism ror CoNTROLLING THE STEERING 
GEAR OF, AND APPLYING BRAKE Power To VEvoci- 
PgepEs, A. Burdess, Coventry.—2nd March, 1883. 6d. 

The steering is trolled a d spindle 
instead of a rack and pinion. 

1125. Macuixery ror Sramprnc, Empo3sinc, 
“Rewer” Envevopss, &&., £. 
Sturge, Lambeth.—2nd March, 1883. 6d. 

This relates to improvements in the general con- 
struction of the machine. 

11277. Insucatine Wires For 

W. A. Phillips, London.—2nd March, 


PURPOSES, 
1883.— (Not 


by braiding. A final protecting covering of jute is 

used, 

1128. Devices on APPARATUS FOR SHARPENING OR 
Porntinc Pencis, B. Cohen, 
March, 1883 6d. 

This relates to a pencil ‘sharpener’ provided with 


springs. 
1129. Vexocipepes, J. D. Ellson, Coveniry.—2nd 
March, 1883. 6d. 

The object is to enable the rider to obtain at will 
different rates of speed, thereby increasing or diminish- 
ing the power required for propelling a velocipede. 
1180. Merat ror Printixe Fasrios, C. J. 

larch, 1883. 2d. ‘ 


1181. Apparatus For BaLancinc, SEcuRING, AND 
Fastentne Siipinc Winpow Sasues, J. B. Adams 
and J. Telford, Liverpool.—2nd Mi 1883. 6d. 

relates to an arrangement in w a rack and 
pinion and weights are employed. : 

1182. Toots anp Macuines ror ScREWING AND 
Currine orF Mera Pipss anp Toses, &c., W. and 
J. Maiden and B. F. Cowley, Hyde, Chester.—2nd 
March, 1883. 6d. I 

The object is the construction of an improved steel 
tool or cutter in a continuous length and width, which 
shall be capable of being sbe:pened on the grindstore 
without recourse to wi.” is known as the drawing out 


process. 
1188. Apparatus FoR THE MaNUFACTURE OF SPOOLS OR 
Bossins, F. Wi Frankfort-on-the- Main.—2nd 


made of paper and also to the apparatus. 
1184. Verocirgepes, H. 7. Davey, Putney.—2nd March 
1883.—( Not proceeded with.) 2d. 
This relates to means for increasing the speed. 
1186. Steam Encivgs anp Borers ror THe Same, 
Perkins, London.—2nd March, 1883. 1s. 


This relates to the pistons of gas engines, and con- 


This relates to several improvements in the general 
construction of the engine and boiler. 


* 
the piston sectors also rotating make an angular oacil- 
1122. Secospary Batrerizs on AccuMULATORS, D. 
G. Fitz-Gerald, London.—1st March, 1883. 6d. 
especially the anode, they are cove! wii as 
of insulating material, preferably ‘ Prou 
which is made adhesive by heat, and is so 
as to allow of the metal being attacked by 
lyte only in the — of the “be instead of at every 
point of 
RATUS FOR UTILIsine Resistance or DisPLACEMENT, 
R. H. Branden, Paris.—28th February, 1883.—(A 
communication from B, Lavarenne, Paris. Not 
proceeded with.) 2d. 
A strip of insulating material is laid on longitudi- 
nally, the seam being secured by heat. The coated 
1021. Borris Stoppers anp Toots oR APPARATUS FOR } 
0 — ebruary, 3.—(A communication relates to the production of metal prin 
from &. A. Bull, London ) 6d. rollers by engraving, etching, or otherwise pope | ~ 
The invention comprises an improved tool or appa- the so-termed engraved design upon an iron or sti 
ratus whereby glass bottles can be made with a recess roller, and rendering such rollers suitable to be used 
in the neck to receive a ring of cork or other suitable in printing by coating the engraved surface with a 
material, against which an internal sto’ w thin deposit of nickel or of copper, or other metal 
al suitable for the purpuse. 
Laufenburg, Germany.) 6d. 
This relates to the manufacture of spools or bobbins 


834 THE ENGINEER. Ocr. 26, 1883. 
Construction or BreaK-pown GuNS AND 1164 | Sucuee Aig &c., R. B. Cox, London.— | of the upper carbon is controlled by a lever, the short | common with itself two rota om may Pale 


Sarery APPARATUS TO BE APPLIED TO GUNS GENE- 


retaining the unexploded cartridge in its gtd “ 
Secondly, to means for locking cho hammer 
and the sear of break-down or other guns, Sacnl 

aber their discharge otherwise than the pull. 
trigger. 


1188. Apparatos For Grvme or 
é A. M. Gibson, Westmoreland.—3nd March, 1883. 


for alarms or signals 
by means of compressed air. eiving 
1189. Apparatus ror CoNTROLLING, AND 
LATING THE Fiow oF 
ror Licurive, &., P. BR. Allen, London.—2nd 
March, 1883. 6d. 


iter m 
number of “lamp hours” the current has been 


1140. Macumeny son SLOTTING, OR 
wisE Workine &c., P. R. Allen, pee 
This consists partly in the exaployment of 
em} ent of screws or 
of a screw with threads in reverse tn tn coe 


bination with nuts arranged and o for 
variable adjustable stroke and of pode or 
operating part. 


1141. Fastexmes ror Brace.ers, &., J. Hirst, Lon- 
don.—3rd March, 1883. 6d. 
This relates to a coiled spring fastening. 
1142. or Groovep Tirzs For WHEELS, 
@. Davies, Manchester.—8rd March, 1883. 6d. 


1148. Betts, A. 
to constructing lea’ 


ot fiat metallic links. 
1144 Preparation or 


ant clay have been used; Thirdly, 
the use in the treatment of sewage of the product 
resulting from the treatment with sulphuric acid or 
te both, of the mud precipitate pro- 


salts of lumina of clay or ania ef sae 


lumina and clay 

1145. Apparatus ror Uritisixc THE Exnavst Stream 
1x Encrines, H. J. Haddan, Kensington.—3rd March, 
tas communication from A. Zalm, Rotterdam.) 


Srirr Net. &c., G. 
Mawritz, Penge.—3rd March, 1883.—(A communi- 
tes to improvements in the means of 
ailing and in the apparatus employed therein. 
1151. Horsts or Lirts, J., J., Fig and D. Barker, Old- 
ham.—srd 1883. 


1152. Arparatos ror GENERATING Motive Power, 
&c., R. Hallewell, Blackburn.—8rd March, 1883. 6d. 
This rr ports of 


prime movers, wherein steam is sudd 

iy space from a small quantity 
of liquid injected for each stroke and admitted to act 
upon a piston or upon pistons by opening a valve or 
valves, which is or are closed or permit to close at 
an early part of the stroke. 


1158. Arracainc Door Knozs To THEIR SPinpiEs, A. 


Thies stoves for burning 
amokeles foe! with or without the combination of gus 
or liquid fuel. 

Twist Lace Maca: Mosley, Nottingham.— 
3rd March, 1883. 

This relates to an arrangement of guide bars. 

1156. Execrric Ixcanpescent Lamps, 4. M. Clark, 
London.—Srd March, 1883.—(4 communication 


p having a pair of fine carbons 
pressed at ty = 4 ends against a block of carbon, 
and to the method of supporting the lamp bulb. 

This relates to the 


of steel making and other Pend gaseous fuel 
with their regenerative chambers. 
1158 Dare Inprcator, H. T. Hawley, Bromley, 
Kent.—5th March, 1883. 6d. 
The object is to enable a to 


1169. Apparatus THE Evaporation oF Liquips 
Exreaction oF SoLip MATTERS THERE- 


C. Pieper, 
Linnenbriigge, H 
This consists in the employment of fa fan blades fixed 
beating pins, or on the 
combination with such blades of a channel leading to 
the machine, or apparatus on which the grist produced 
is to be sifted or purified, or to a collec chamber, 
the object being to convey the grist to Lanes af 
destination by means of the alr current created by the 


1161. Feurep Fasrics, &c., F. Birstall.—5th 
March, 1883.—( Not proceeded with. 

The is manufacture. felted with 
plain or fancy borders erent colour or 
shade to the the other cotien ofthe the felted piece. 

1168. FOR or PULMONARY, 
CUTraNEOUS, AND OTHER AFFECTIONS, J.T. 


‘artmann, Switzerland. 
This relates to an apparatus for producing medicated 
vapour. 
‘ABLE KNIVES AND Forks, wtell, Sheffield. 
—b5th March, 1883. 6d. 
handles are made up of frames adapted to 
receive suitable scales or plates. 
1165. Apparatus ror Harvestine, &c., BE. Cavanagh, 
March, 1883.—(Not proceeded with.) 


This relates to the construction of apparatus for 
passing air through stacks. 

1172. Securnrse anp Finisnisc THE EXcENTRICS ON 

Suarts or LocoMOTIVE OR OTHE ENGINES, 
&c., F. Holt, Derby.—5th March, 1888. 8d. 
The object is to secure excentrics upon crank shafts 
without rising keys or other loose pieces. 

1173. AppLiances ror Heatixc STEAM AND OTHER 
BorLers By THE Combustion oF Gas, W. H. Thomp- 
son, L. Hardaker, . M. Porter, Leeds.—5th 

ten 1883, 6d, 


shows an elevation, partly in section of 
a combined double furnace and multitubular boiler 
with double furnaces, in which furnaces are placed a 


1178. Appiiances ror Heatinc STEAM AND OTHER 
Bouers sy THe Compustion or Gas, W. H. 
Thompson, L. a and J. M. Porter, Leeds.— 


currents and parallel channel fiues. 
1174. Roaps anp wor witH Woop, 
AND OTHER Dulwich-g: 


Mareria_s, Rowley, 
Surrey.—5th March, proceeded with.) 


This relates to the general construction of the 

roadway. 
1176. Apparatus Yor Dryine Skins, Woven Fasrics, 
» BY MEANS OF CURRENTS OF WaRM OR COLD AIR, 


Lire-poats, &., W. M. F. Schneider, 

Tite relates relates to t of 
cons! ion or arrangemen’ 

channels or of life-boats 

the discharge water from within such boats pro- 

bm — self-acting valves to contro} such discharge 
wal 

1179. H. Bimon, Manchester. — 5th 

March. 1883. 


1180. IsstRUMENT FoR Mussvawwo Distances, J. 7. 
Whish, Southsea.—5th March, 1883.—(Not p 


with.) 2d. 

This relates to an instrument for measuring the 
distance of distant 0 objects =. at the apex of a 
triangle, of og Oh very small as com 
with the length of the sii 

162. Ano Las B.L.and W. J. K. Clark, 

R. D. Bowman, London.—5th March, 1883. 8d. 

to Gant chew of in which the descent 


being so placed as to be under 
an coupled in a shunt 
cire’ 
1188. Jomwrs or AND CARRIAGE 
Hoops, J. —, Olton.—5th March, 1883. 
consists in constructing | sod middle joint by 
which the two rods ti of 


parts 

the hood joint are jointed ww Bog of two discs placed 
face to face and turning on a joint pin, the opening 
out of the two rods being limi! by means of a stop 

circular groove in the a nS which circular 
groove the stop pin works. 
1184. Apparatus rok ReGuLatinc THE SPEED oF 

ENGINES USED FoR Drivina Dynamo MACHINES FOR 

ELEcrric &c., P. W. Willans, London. 


—5th March, 1883. 

This relates to the ae t of a solenoid or 
electro-magnet with a valve to control the 
ite ends of a cylinder, in 
to the valve of the steam 
engine. 


saw bench when not in use. 

1188. AprpaRaTus FoR THE MANUFACTURE OF CHLORIDE 
or Lime, F. C. Glaser, Berlin.—6th March, 1883.— 
(4 communication from J. Fehres, near Magdeburg.) 

—(Not with.) 4d. 
This relates to the general construction of the 
apparatus. 

1189. Runners or UMBRELLAS AND senaama, J. 
Imray, London.—6th March, 1883. 
tion from J. Wilson, 

the lever h tha nobel 
runner a ulders or 

Rcabddccthaae fixed on the stick. 

1191. Construction or CHIMNEY OR OTHER FLUEs, 
W. G. Hudson, Manchester.—6th March, 1888. 


This relates to the manufacture or construction of 
chimney or other fiues in which the curve of the 
interior contour of the flue is moulded out of part of 
the side or sides of the bricks themselves. 

1188. Vacuum Boxes ror PaPER-MAKING MACHINES, 
H. Schofield, March, 1883.—{ Not pro- 


with.) 2d. 
copper against the sides of the boxes. 

1208. Gatvanic Bartterigs, &., 7. Slater, London.— 


batteries, and consists in form- 
of  quicklime sla slacked b 


thereo! 

is added To these are led wood saw- 

dust macerated with caustic soda or and 

thorough mixing chloride of sodium is added to the 

whole. One electrode is formed of strips of carbon 

and the other of a metallic plate. 

2868. Raicway Car Couriers, H. J. Haddan, Ken- 


This aioe to car couplers, and — particularly to to 


that class known as 

with the couplers 
the same are ht together without the interposi- 
tion of any m cal device or endangering the life 
or limbs of a brakeman. 

2004. Macurives To ne Usep THE MANUFACTURE 
or Woop Screws, H. H. Lake, London.—11th June, 
1883.—(4 communication from H. A. Harvey, New 
York, U.S)—(Complete.) 4d. 

This consists essentially in giving to the stationary 
die the capacity of yielding in a direction perpen- 
dicular rotating die. 


to the axis of the 


AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gastte ) 


284.618. Too. ror EXpPanpInc THE ENpDs or 
Borter Tunes, John F. Dettmar, Brooklyn.— Filed 
May 17th, 1883. 

Claim,—(1) The combination, substantially as before 
set forth, of the longitudinally -slotted ho! stock, 
the removable ring at one cad of said stock, hw pres- 
sure rollers or a whose axles turn in radial 
slots in the head the stock and removable ring, 


284618 


respectively, and the tapering dis plug. (2) 

The ly as ow ry set forth, of 

the stock supporting the pressure rollers or swages, 

and the bearing piece loosely mounted on the stock 

and adapted to on the tube sheet. 

204, Hanp Truck, James L. Downing, Richmond, 
Ul.—Filed April 21st, 1883. 

Claim (0) The combination, in a hand truck, of 
small rollers D D, arranged at the front end of thi 
truck, the large swivelled wheel E E, arranged chéer- 
neath the rear part of the truck —? the handle 
B, the hinged hook-shaped arm F, and the catch G, 


vertical walls, and a t outwardly. 

connecting the two former at or near their Up rr nm 

so as to form a case open at the side and below for 

resting upon, holding and guiding the helical 

—— cushions the boiler upon the axle, and for 

and guiding said axle while permitting vibra- 

tone of the spring, the top of the case being provided 

with a lug for retaining the top of the spring in posi- 

tion, ont parallel side walls of the case e 

below the top of the axle sufficiently to form suitable 

guides for the latter. 

284,'762. Feep-water ror Sream 
Boiers, George P. Salisbury and Charles W. Foster, 
New Haven, Conn.— Filed Ma: oy § 22nd, 1888. 


Claim.—The feed-water valve L, lever H, and 
float I, in combination with suitable ine for oe 
[284762 


water into the boiler, and with the waste-water My 
held to its seat by the weighted lever J, as described 
whereby the Qn of water in the boiler is kept 
nearly uniform, all arranged as set forth. 


their armatures and field-magnets to pass with a 
rolling motion in close proximity to but outof con- 
tact with each other, substantially as described. 
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the arm or lever B being adapted to receive the hook} THE authorities of » Somerset, having 


of the arm F, substantially as and for the p 

specified. (2) The combination, with the tne le of 

a truck, of the hinged hook F, provided on its hooked 

end with a soft tongue or cushion, substantially as and 

for the purposes specified. 

284,6'76. Traction Encive, William M. Rumely, La 
December §82. 


1 
axle guide shown 
casting the base of which is 


pr of bolted to th 


invited engineers to submit schemes for the pre- 
vention of the flooding to which portions of the 
town are periodically subject, have awarded the 
premium to, and accepted the scheme with report 
colt, civil engineers, 

Epps’ 's CocoA.—GRATEFUL AND COMFORTING. 

wi govern the opera’ f digestion 
nutrition, and a careful app the 
properties of well-selected has 
provided our breakfast tables ie cately 
flavoured beverage which may save us many ae 
doctors’ bills. It is by the judicious use of suc 
articlesof diet that a constitution ma pen 
built up until strong enough to 
dency to disease. Hundreds of subtle m fies 

are floating around us ready to attack — 

there is a weak point. We may escape man: 
fatal shaft by keeping ourselves wall fortified ich 
pure blood and a properly nourished frame.”— 
Civil Service Gazette.—Made si we with boiling 
water or milk, Sold only in P, 

‘James Epps and Co., 
London,”—[ApvT.] 


113 ting 
his relates, First. to a nove ent of parts 
for effecting the ejectment from single or double 
break-down s of exploded cartri and if one 
The extinction of a lamp causes a modified Wheat- Lt y Bs 
stone bridge to insert a resistance into the circuit. Si i 
The switches at the lamps are so arranged as to be wih SSS 
moved by electric ‘impulses from a distance. A clock 
Fro, A. Bell, Manchester, and J. H. Lewis, Widnes. 
This tes to an arrangement of a pan and trough Millia, ZZ a7, 
and an endless chain of buckets. EY 
he object is to manufacture metal tires of a dove- 
tail section in order to secure thereto or therein sur- 6d. 
face rings or bands of india-rubber or other compres- 
sible and elastic material. 285,027. Dyxamo-gLectric Macuing, Joshua Gray, 
> gow. — Srd Medford, Mass.—Filed November 13th, 1882. 
Claim.—The method of operating dynamo or 
ith chains magneto-electric generators, which consists in causing 
BE USED IN THE 
The inventors claim, First, the preparation of crude ki 
muriate of alumina or muriate of alumina and iron for 6th March. 1883. 4d. SSW, Gays g Yi) Vet Ce 
use in the treatment of sewage, by mixing a solution Relates to seconds a (i CH po YZ “> 
of sulphate of alumina, or the lixivium of shales or ine the clestrolybe FAY XZ CWA Atal 
other minerals containing sulphate of alumina alone TINNY IIS AN; 
or sulphate of alumina and sulphate of iron, with s INAS NG 
solution of chloride of calcium; Secondly, the pre- JING 
paration of an agent for use in the purification of Cr? ZO SHH (Fe 
sewage, by adding sulphuric acid or muriatic acid or “NC? his 
=z represents the cylinder of an ordinary steam 
engine provided with a piston. The introduction of 
the live steam as well as the discharge of the exhaust 
steam takes place in the ordinary way, viz., by means of 
— valve of the 
tube or a tube in communication wi! same. nse! 
tube y encloses the cylinder A, the communication of after “the "length ry the 
which with the tube y at Cl may be interrupted by pass down to a parses Non of tubes below the furnaces Se ae ee a recto 
means of the valve D. This valve is arranged in such ’ 
a manner as to be automatically closed by the live livz — 
steam —— boiler. In Fig. 2this valve is shown 
in section. e cylinder A contains a piston B with ———. 
rod B passing through the cover E of a stuffing-box. 2) 
The rod B, which is connected with a counterweight, 
is of sufficient length to permit the piston to descend J 
to the bottom of the tube A. The tube G, which com- 
-- A_ Saar 
= 
( | | | 
: 3 Hf and are thereby brought to the front, from whence they 
a Hus a i pass down underneath the boiler, from whence up 
f Et NA: again on each side through the divisional flues D D into 
1 i A! two flues E E, and pass from thence to the general fiue ; 
J y at the end of the boiler C C are hot air fiues for heating 
the or gas, or both, by means of the spare 
heat. Suitable plates, baffiers (plain or 
sss ss midfeathers A are used to direct the currents the 
iis 
This consists the heating of steam boilers 
i Hn8 by means of gas fuel internally fired, in the use of a 
eee combined double furnace and multitubular boiler with 
= municates with the interior of the slide valve, is mum 
nected with the cylinder A through an —s capable 
of being closed by means of a valve F. When theslide 
valve occupies the — shown in the dra 
two steam ports of the cylinder z are closed, 4 
piston B occupies the position indicated in the 
ing. If the piston B is caused to descend by a | 
the counterweight attached to the rod B, the valve 
closes, while the valve D may remain at rest, because 
‘ the pressure may be the same on both sides of the B. Edwards, London.—5th March, 1883.—({A com- 
valve D. At this moment the steam cylinder will be munication from 0. Lumpp, Lyons, France.)}—(Not 
full of steam, the steam piston will occupy the position proceeded with.) 2d. 
indicated in the drawing and the two sides of the The apparatus consists of a building or chamber in 
piston are exposed to steam of low density. which are suspended from rails the skins or other 
articles which are to be dried. 
Claim.—(1) The sprin, 
and described, being a 
284676 
relates tO HOIsts Or Which pass througs 
several floors or rooms, and the oo is to construct 
hoists, so that the doors to the well may be under the 
control of the attendant in the hoist edge. Part of the invention relates to means of causing the 
cessation of the feed either to stop the mill auto- if rh 
matically or to give an alarm, so that the mill can be | ead | 
arah, Bhefield.—3rd March, 1883. 4d. 


Nov. 2, 1888. 
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ARC LAMPS AT THE VIENNA EXHIBITION, 
No, Il. 

We have mentioned before that the arc lamps of L. E. 
Schwerd, of Carlsruhe, give as steady and pure a light as 
any in the Exhibition, No doubt this is partly owing to 
the excellent workmanship and steady running of his 
dynamo machines, which we will illustrate in a later 
article, but we also consider that much of the efficiency of 
the lamp is due to the good design of the regulating 
mechanism. Electrically the principle of this regulation 
is the same as that of Siemens and Halske, but there is a 
mechanical difference, which is in favour of the Schwerd 
lamp. This is, that in the Schwerd the lower carbon, and 
in the Siemens and Halske the upper carbon, is floated by 
the balance of the attractions of the two electro-magnets, 
The accompanying Fig. 5 shows most of the details, and 
is drawn to scale. The courses of the main and shunt 
currents are indicated by arrows. The itive current 
enters at P and leaves by Q, From P there is a small 
branch leading downwards, and connecting with a short 
upright wire spindle, moving vertically in guide brackets 
attached to the left-hand frame pillar. This wire bears a 
button on its upper end, and is pushed downwards by a 
small spiral spring surrounding its lowerend. When thus 
pushed down, the button touches a flat spring, and thus 
makes contact for a short circuit to Q. This prevents 
the current ing the carbons until all is ready, and the 

lass globe fixed in place, because this wire and button is 
lifted in nr oa to the spiral spring by a little piece of 
wood, attached to the upper rim of the globe. As soon as 
the globe is pushed up into place, the short circuit is 
broken and the current is sent through the carbons. 
There are two electro-magnets, one directly above and in 
line with the other. The main current is passed through 
the upper, and the shunt through the lower, coil. A soft 
iron core hangs in the axis of these two electro-magnets, 
its length stretching from the centre of the one to that of 
the other. At its upper end this core is suspended from 
one end of a horizontal lever, from the other end of which 
hangs a wire that reaches to the bottom of the frame, 
passing down by the right-hand frame pillar. Here the 
wire is attached to the end of a second horizontal lever, 
which has its fulcrum in the left-hand pillar of the frame, 
and which bears at its middle point the lower carbon 
holder. Thus, when the soft iron core of the electro- 
magnets sinks, the lower carbon rises, and vice versa. The 
ratios of the lengths of the lever arms are such that the 
up or down motion of the carbon is half the reverse motion 
of the iron core. The upper carbon holder is fixed to a 
long rack moving in vertical guides, and supported or 
moved downwards by a small pinion, whose teeth gear 
with it. The rack has forty-five teeth, to 100 mm. length, 
and the pinion has sixteen teeth. On the same arbor with 
this pinion is fixed a ratchet escapement wheel having 
fifty teeth, The pawl escapement permitting this to 
turn is like that of a clock, and is simple in construc- 
tion. Its speed of oscillation is regulated by a minia- 
ture fly-wheel attached to the pallet axle. Projecting 
from the lower rim of this whee] hangs a little pendulum. 
This is caught and prevented from oscillating by the 
cup-shaped extremity of the short lever a. This lever 
is Vy at its middle point, and its right-hand 
end is the heavier, so that the cup always catches 
the pendulum, except when the outside end of the 
lever is lifted. This is done by a small wooden 
tappet fastened to the wire connecting-rod previously 
mentioned. This happens when the iron core in the 
electro-magnets reaches its lowest position. Suppose that 
the carbons are far apart when the current is turned on. 
The shunt circuit magnet has all the current passing 
ney it, and draws the iron core to its lowest position. 
This disengages the pendulum of the escapement, and the 
upper carbon-holder falls slowly by its own weight until 
the two carbons touch. Nearly the whole current now 
passes through the carbons and through the upper electro- 
magnet. The core is at once drawn up, the pendulum 
caught so that the upper carbon cannot slide further 
downwards, and the lower carbon is drawn down- 
wards the distance the points require to be se 
to make the desired arc, this length being about 2} mm. 
This amount of separation depends on the rise of the 
iron core—is, in fact, half that rise—and this rise is 
determined, not by any mechanical stop, but by the core 
rising to such a position that the magnetic upward and 
downward attractions of the two coils balance each other. 
At the first instant of lighting the upper coil exerts the 
greater attraction, because the current through the shunt 
is very small. As the core rises—if the two currents 
through the two coils remained the same—each of the two 
magnets would attract the core with varying forces, in 
conseauence of the variation of the distances between their 
centres and that of the core. The attractive force between 
a coil-current and a core placed axially inside the coil 
increases up to a certain limit with the distance between 
the centre of the coil and that of the core. At what 
exact relative position the maximum force is reached has 
not as yet been exactly determined, but it occurs when 
the end of the core is somewhere near the centre of the 
coil. At this position the attractive force does not vary 
tapidly with change of position of the core. In the lamp 
under notice the core stretches from centre to centre of the 
two coils, so that if the two currents remained constant 
while the core moved this latter would move freely through 
a small ops in nearly neutral equilibrium, tbe resultant 
attraction of the two coils upon it varying very little with 
small changes in its position, But as the core rises the 
carbon points separate, the arc resistance increases, and 
the arc-current decreases, while the shunt-current in- 
creases. Thus, as the core rises, the attraction of the 
upper magnet becomes feebler because of the decrease 
of its current, while that of the lower magnet in- 
creases, until a point of equal attraction is reached, 
which point is one of stable equilibrium for the core. 
The equilibrium is thus one between two increasing 
and decreasing currents, and is reached when the two cur- 
rents have attained a certain definite ratio to each other, 


this ratio depending chiefly on the relative number of 
windings in the two ccils, and only very slightly on the 
exact position-—within a small ran the core. The 
carbon points now begin to burn away, and the length of 
the arc would in consequence increase, causing greater arc 
resistance. But this would—and does to a very small 
extent—change the ratio of the two currents, the lower 
magnet increasing in strength. This draws down the iron 
core and raises the lower carbon so as to correct the increase 
of length of the arc due to the burning. If the mechanism 
were quite frictionless this regulation might be absolutely 
continuous and gradual, the ratio of the current remaining 
perfectly steady. But this is not so. The correctin 
movement does not occur until this current ratio has vari 
to such a degree that the excess of the shunt magnet’s 
attraction is sufficient to overcome the frictional resistance 
to movement in the joints of the mechanism. The regula- 
tion thus takes place by small jumps or starts. Also this 
being 20, at the beginning of each start the parts of the 
mechanism have to acquire a certain small velocity and 
momentum. The force n to generate this being 
supplied by the difference of the magnetic attractions, the 
beginning of each start is still further delayed by this 


Fics 


inertia resistance to motion. It is, therefore, of prime 
importance make the as and 
light as ible. Agai ec in the intensity o 
the pe is by self-induction 
toa small extent. This regulating action continues for 
some time, the lower carbon rising and the iron core 
lowering in position, until the long wire connecting- 
rod has risen so high that its wooden tappet has raised 
the little lever an 
engage the ee and allow the upper carbon to 
descend by at least the distance corresponding to the 
passage of one tooth of the escapement wheel. In the 


lamp described this distance i 100, 16_ 7 


10 

current becomes momentarily stronger, and the upper 
magnet, being thus strengthened, the iron core is again 
drawn up, and the lower carbon lowered, so as to correct 
this sudden approach of- the points by the above 7; mm. 
This sudden movement of the suspended parts must pro- 
duce a certain amount of swinging, which, although im- 
perceptible to the eye, is undesirable. It would be less if 
the above dimension, ;7; mm., were diminished. The core 


mm. Thearc 


lowered the catch a, so as to dis-| j 


will not rise now quite so high as it did at the first moment 
of lighting, because, while it starts its upward motion from 
the same position as before—its lowest as regulated by the 
mechanical stop—the are is not now zero in length as 
before, for this lowest position of the core. As the core 
now occupies an equilibriated position slightly nearer the 
lower—shunt—magnet, the lamp burns a little less brightly 
than it did at the first moment of lighting. But owing to 
the approximate equilibrium of the core, so long as the ratio 
between the currents remains the same this dimming of 
the lamp is unappreciable. A second period of slow “float- 
ing” regulation now per which is quite similar to the 
first described above, but not exactly the same, in con- 

uence of the slightly altered position of the core. The 
third similar period is almost exactly the same as the 
second, and the fourth still more exactly the same as the 
third, and so on. A second shunt circuit leads a small 
portion of the current through another electro-magnet. 
This actuates a safety short circuit. When the current 
from any cause rises above a certain limit, an armature is 
attracted, which makes contact for the short circuit, thus 
cutting out the one special lamp in danger without inter- 
fering with the supply of current to other lamps. The 
weight of the swinging system, com of the core, the 
lever gear, the carbon holder and carbon, is balanced in the 
proper position by a small suspending spiral spring, which 
can be adjusted to the required tension by a thumb-screw 
on the top of the frame. The two electro-magnets are 
each about 3in. diameter by 7in. long. The iron core has 
about -7;in. diameter. The length of arc varies from 2 to 
24mm. The electro-motive force used varies from 45 to 
50 volts for the different sizes of lamps. The electrical 
dimensions of three ‘sizes have been furnished us by the 
makers. They are:— 


~| Volt am- 
Dia. of | Resist- | 
Current. EM.F.| Volt- tres per 
Candle-power. Ohms, | Amperes. Volts. | ampres. candle 
| power. 
1000 to 1200 | 10 5 | 360 | 36 
to 3000 | 12 3 14 42 590 “24 
4000 14 25 20 50 1000 | 25 


The differential arc lamp of Siemens and Halske is 
designed on exactly the same principle as that of Schwerd 
described above. 
Nearly all the details 
of its construction are 
shown in Fig. 6 an- 
nexed, The shunt cir- 
cuit magnet T lies 
above that of the 
main circuit R. The 
current from P 
to Q through the two 
branches, the routes 
being clearly indicated 
in the figure. The core 
S hangs on one end of 
the lever c, to the other 
end of which, and to 
the corresponding end 
of the lower parallel 
suspending link C', is 
attached by knife-edge 
joints the frame A. 

his frame is thus free 
to swing vertically 
through a small range, 
in which swing it is 

uided always paral- 


scace /5 


elly to itself. This 
frame has guide sur- 
faces formed in it, up 


and down which ma 
slide the rack Z. This 
rack is in one piece 
with the upper carbon 
holder. The rack is 
prevented fromslipping 
downward by a small 
pinion gearing with it, 
this pinion and the 
ratchet escapement 
wheel r being on one 
arbour which has its 
bearings in the frame 
A. he escapement 
E, when allowed to 
oscillate, permits the 
gradual rotation of r, 
and the downward 
sliding of Z and of 
the upper carbon. The 
8 of 
tion is regula y an 
ordinary pendulum bob. 
This bob, the escape- 
ment E, and the little segment m are all in one piece, oscillat- 
ing on an axle with bearings in A. In A also is hinged at va 
short lever, a notch in which catches in a corresponding pro- 
jecting tooth on the segment m, and prevents the above 
escapement motion until the lever is lifted. This lifting 
is effected by the striking of the end of the lever against a 
peg fixed at a definite level. As the carbon points burn 
away, in order to keep the balancing ratio of the two 
currents constant, or nearly so, the frame A and r E mz 
—all of which have their bearings in A—sink, and con- 
sequently the core S rises, At the higher limiting position 
of S, and the lower of A, in this adjust- 
ing motion, the lever x catches on the above-mentioned 
peg and disengages the escapement. Comparing this 
arrangement with Schwerd’s, it is evident that the parts 
that move up and down are much heavier in the former. 
The advantage of reducipg to the utmost the weight of 


these parts may be readily recognised when it is considered 
that at each escapement feed movement there must be a 
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sudden “recovery” of level of the parts. The carbon, its} decimal scale of tons, It will be observed that the | in the five columns preceding it, and therefore furnishes 
holder, and the rack suddenly drop from the frame and | independent loads at D and E furnish reciprocal diagrams, | the resultant stresses in the various diagonals due to 
gearing attached to it. Immediately afterwards, when the | which are the inverted forms of Figs. 2 and 3; that is to| general static loads. In the next column is given the 
attachment between them is again made fast, the two rise | say, the stresses in bars 14 and 18, derived from Fig. 2, | coefficient of reduction for rolling loads; that is, the 
tegether again until the new equilibriating position is 

reached. Although the range of this “jump” down and | Fig. | 


a 
= 


up may be extremely small, it is not to be forgotten that 
the speed at which it is performed may be 
must throw the parts beyond their eventual positionof{| 
ee, and thus produce a certain amount of un- a 


iness. 
An example of the electrical démensions of these lamps : 
is as follows :— ne 
2 


-4 


*@Ton 
8Tons + 


Carbon | 
Candle-| dia- jtionofcar- arc between | 
power. | meter. 

mm. 


880 | 53 45 1l 495 | 545 “62 


2 

g 

Tons, Toms 
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Mr. O. Frohlich has been experimenting with Messrs 
Siemens and Halke’s lamps for three years, on the relation 2 
between the arc resistance and the length of arc and 
the current. He gives the following formulas as repre- . aa ? ny 
senting as nearly as pessible the results of these experi- ' ‘ . > 


ments— E=39 +18L Fig. 3 RECIPROCAL DIAGRAM 
R= +18 L 


FOR MOVABLE LOAD,6 


REGIPROCAL DIAGRAM 

Here E is the electro-motive force in volts, R the resist- 
ance in ohms, C the current in ampéres, and L the arc FOR MOVABLE LOA0,.S 
length in millimetres, 
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EXAMPLES OF THE GRAPHIC TREATMENT OF 
STRESSES IN FRAMEWORK. 27 : — r 
By Rosrrt Hupson Granax, C.E. = | 
No. III. 
The Neath Bridge-—This example of a lattice girder is ss = 8 Fig. 2 
treated er: for static and rolling loads. The static load a» 
is distributed over the lower boom of the girder by appor- 

tioning a load of 16 tons to each of “the five apices 
ABCDE, Fig. 1. The rolling load is distributed over is 
the same joints, each of which may be called upon tocarry 
when loaded an instantaneous concentrated weight of 

5°6 tons. 

(1) Reciprocal diagram of static !oads.—The general recip- 
rocal diagram for static loads is given in Fig. 5, which is a 
combination of two separate diagrams, corresponding to the 
double system of lattices in the girder. The static load of 
1°6 tons at any apex B is halved, one part being transferred 
to the upper boom and apportioned to one system of 
lattices, whilst the other of the same load is trens- 


mitted through the alternate system of lattices. Diagonals, DECIMAL SCALE OF TONS 

such as 22, 26, &., belong to one system, and __p 
diagonals, such as 22, 26, &c., to the alternate system. 
The compressive stresses induced in the first system are GENERAL RECIPROCAL DIAGRAM 


shown by shaded lines 22’, 26’, &., on the left of the Fig. 5 FOR STATIC LOADS 


4 diagram, Fig. 5; but stresses in the struts 12, 16, 20, y 
&c., are found by taking the graphic sum of the stresses on 
ic both sides of the same diagram. If, moreover, the 
% stresses furnished by opposite sides are of the same nature 
or sign, as occurs in bar 24, the component stresses must 
he added together in order to find the resultant stress, i 
But if the stresses are of different sign, as in bar 12, 142 
where the stress derived from the left-hand diagram is 7 
tensive, and that on the right-hand compressive, the Wy am 
resultant stress will be equal to the algebraic sum, and will GE 5 y 
take the sign of the greater stress, The stresses in the 2 
are cumulative—that is to say, the stress in any oe 
=a member 15 of the lower boom is equal to the arithmetical 
fee sum of the stresses derived from both sides of diagram, 


ig. 5. 

a Reciprocal diagrams of moving loads.—Figs. 2, 3 
and 4 are the reciprocal diagrams for rolling loads. Fig. 2 
is drawn on the supposition that a rolling load of 56 tons 80 
—shown on a reduced scale of Fe expressing the ratio 
between static and rolling loads—is instantaneously con- 7 
centrated at the apex A, Fig. 1, whilst the other apices 
are unloaded. ‘The division of the vertical line of loads, in DECIMAL SCALE OF TONS 
the ratio of the reactions at the abutments, is determined 

hy the ordinary graphic method of drawing the polar or 
funicular Polveon, 9’ 6” 8’, Fig. 1, relatively to the pole 0’, 
off they will be identical in nature and amount with those in bars | number of times the lines 4 
already explained in eunneciion Gith ths general diagram | 26 and 22, taken from the reciprocal diagram correspond- | 2, 3, and 4, must be magni = ." : er . an teed 
of static stresses. Fig. 3 is drawn on the supposition that ing to a moving load at E. On this account it is! stresses due to rolling loads, e following two co 


E a rolling load of 56 tons, shown on a reduced scale of Table of Stresses in Neath Bridge. 
pe. | | | 
; | Resultant sti 
: instantaneously concentrated at the apex B; whilst t strosses due to the Coefiicten itent | | | 
the other apices are free of load. The division of the lente, rolling load. rolling load. strossce 
vertical line of loads, in the ratio of the reactions at the Diagonals. stress | to | Nature 28 | 56+ 16 
abutments, is determined by the ordinary graphic method | | loads, and | 16. 
of drawing the polar or funicular polygon 9” 5” 8”, | | | amount i ae ete 
Fig. 1, relatively to the pole 0”, Fig. 3. Fig. 4 isdrawn| | 45 —| 8°32 - $5 | 6-2 45 14°67 + 
on the load of 5°6 tons, shown on 1’ +| -7354| -975+| 1°24 4] | | 1905+ 1665+ 10 45 
a reduced acale of is instantaneously at | 6-3 s0s- | 608-| 18 45 82°63 
load, the vertical line of loads is halved, and the reactions 18 “175-| *865—| +) “87 - 35 | 6-4 | 45 + 
are equal to each other, and to half the 18 “175+ *875+| °55 +] °475-| °25 *375+ 8°5 | 6—4 885+] 422+) 19 | 45 37°44 — 
ing | 
(3) Table of stresses.—The stresses, induced in the various Flange, 19 | | 
of Bridge outside girder, are tabulated | gsatic stresses 164 9°46 -| 9°96 -| 1-16 8°341- 8°341 - 
In the first column, under the headings W,—W,, are | Belling stresses | 2°87 5:74 8 


iven the stresses brought to bear upon the diagonals, in E ‘ . 
irene of the separate Static loads, = of 16 tons, dis- unnecessary to construct the reciprocal diagrams for rolling | furnish the resultant stresses in the Gngenin, See. se ie 
tributed over the joints A, B, C, D, E, Fig. 1, and derived | loads at D and E. The column headed “ Resultant per- | most unfavourable conditions of — 0 7 a - 
directly from diagrams Figs. 2, 3, 4, by aid of the given! manent stress” includes the algebraic sums of the terms | apices of the girder. In the next column are fo 


| 
el 5 
e vertical line of loads, Fig. 5, whereas the tensive stresses 
of the alternate system are represented by 4 * lines 22, 7" 
26, &c., on the right of the same centre line. Thus, 
diagonal stresses are derived from opposite sides of the ii Pia | 
all 
< 
JP ae 
2 
2; (20 
[24 
29 
46 
| 
| 
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algebraic sums of the resultant diagonal due to 

t column furnishes the cumulative stresses in the 
flanges of the girder, as derived from the general 
reciprocal diagram Fig. 5, in which each line is magnified 
45 times, in order to obtain the combined 
or cumulative effects of rolling and static loads. 
These maxima-stresses can be found in another way, as 
exemplified at the end of the table for member 19 of the 
lower flange. Here, in the first horizontal line, the stresses 
in 19 due to the separate static loads on the joints A BC D 
E are derived directly by measurement off the reciprocal 
diagrams, Figs. 2,3, and 4. Each of these stresses is then 


multiplied by the factor >, in order to find the stresses 


due to the separate rolling loads at the same joints, which 
are given in the second horizontal line. e sum of all 
these stresses, viz., 8°341 + 29°23 = 37°571, represents the 
resultant or maximum stress in bar 19 arising from the 
double system of loads. The difference (37571 — 37°44) = 
0°131 is a measure of the divergence between the results 
of the two methods. Assuming, therefore, that the truth 
lies between these two results, we find the absolute error 


tobe = = 0065 tons; or only 0°17 per cent. of the 
total stress in the member of the flange considered. 


NEW STROKE COUNTER. 


HAVING occasion some sbort time since to record the speed of a 
rather unsteady steam engine, making from 600 to 900 turns per 
minute, at which speed there was some chance of the ordinary 
revolution counter missing some turns by jumping out of the centre 
mark on the main shaft, we ordered a special stroke counter, which 
would serve as a check on the revolution ter, or ind dently, 
and which would record a full minute’s work. We got the instru- 
ment shown in the cut. ' It consists of a stiff bar carrying a 


for a sprin wi. pawl is driven by a lever 
vibrating in front af end te inelastic cord or 


wire to any reciprocating part of the engine, or to the indicator 
rig. A torsion spring returns the vibratory lever when not drawn 
by the cord. This spring may be twisted either way, so that the 
counter can be used either — or left hand, and yet drive the 
dial “‘ watch-wise.” The dial bears a graduated star wheel 
with ten ratchet teeth, and the index pointer at the bottom of the 
central back bar or frame, gives it one-tenth of a revolution for 
each complete rotation of the main or units dial. The pawl 

be thrown in or out of gear by a handle above. The higher the 
speed the stiffer should be the spring of the vibratory lever and the 
pawl.—The American Journal of Railway Appliances. 


To Sir RoBERT 27th Octo- 
the engin inspectors o! e Local vernment Board 
entertained freeing of the department, Sir Robert Rawlinson, 
C.B,.—at the Café Royale—on the occasion of his recent knighthood 


next called attention to the vast national importance of the 
works of sanitation and water supply, &c., carried out under the 
sanction of the Local Government Board inspectors, involving 
annually some 600 inquiries, ss and informal, ge 
out the length and breadth England and Wales. e 
works thus sanctioned affecting, as he ho for good, not —= 


shown. by the decreased death-rate, amoun’ to 44 per cent. of 


districts in Lancashire which carried out relief works during the 
cotton famine of 1863. By these works employment was given to 
many thousands of people who would etheewine have These 
pers. Towns were sewered and supplied with water; road 
provements, paving, flagging, &c:, were carried out to an extent 
that the total mileage of roads so treated amounted to 400, whilst 
the acreage was over 800. The total iture was £1,850,000, 
nearly all of which is now repaid by equal annual instalments, 


PECK’S REVOLVING PISTON PUMP. 


Our engravings illustrate a pump of novel design, the inven- 
tion of Mr. E. Peck, of Old Charlton. It belongs partly to the 
type of pump known as “rotary,” and partly to that of the 
“ ordi plunger ;” it is, in fact, a combination of the two. 
The pump consists of an outer casing of cylindrical form, carry- 
ing suction and delivery branches, at one end of which is 
attached a cover, having an internal crank and pin, see Figs. A, 
and 5; at the other end, a bearing or journal, in which the crank 
shaft revolves. In the above-described cylinder revolves a 
cylindrical drum, with shaft attached, fitting the iphery. 
The drum is pierced by a cylindrical bore at right angles to the 
axis of the shaft, of as a diameter as can conveniently be 
got in. Within this bore a piston is fitted, which again is pierced 
at right es to its length by a cylindrical bore, and into this 
a piston is fitted. This smaller piston has also an opening bored 
in it at right angles to its length, and parallel to the main shaft 
into which the crank pin fits. The action is as follows :—The 
main shaft, with drum attached, revolves on itsown centre. The 
smaller piston revolves on the fixed crank pin centre, which, 
being excentric to the shaft, represents half the stroke of the 
pump piston. These two revolving parts are connected by the 
main piston, which is free to move in one direction in its own 
cylinder, and in the other at right angles to it, on the smaller 
piston, and is hence capable of adjusting its motion to the 
circular path of the crank by revolving around it; in doing 
80 it has a combined revolving and reciprocating motion, that is to 
say, the consequent effect is that at every revolution of the shaft 
and drum the main or larger piston traverses up and down the 
cylindrical bore in the drum, and up and down the smaller 
piston at right angles to its own axis, revolving at the same time 
with the drum, and as, at each revolution, the alternate ends of 
these cylinders are presented to the suction and delivery pipes, 
the contents of the two cylinders are transferred from one to the 
other without disturbing them. 

Suppose the pipe connections to the p egpoaie casing to be 
in a horizontal position, as shown in the accompanying dia- 
grams—Figs. 1, 2, 3, and 4—that at the right hand ie the 
suction, and that at the left the delivery, and the crank pin 
vertically below the centre of the casing, the main piston will be 
at the end of its stroke at the bottom, as shown in Fig. 1. 
Supposing the drum to revolve towards the left, as indicated 


pistons will be as shown by Fig. 2 ; at one-fourth revolution as 
shown by Fig. 3 ; at three-eighths revolution by Fig. 4. 

It will be seen that in Fig. 1 the smaller piston is drawing in 
on one side and discharging on the other ; in Fig. 2 both pistons 
are in action ; in Fig. 3 the larger is in mid-stroke, drawing in 
and di ing, the smaller one having completed its stroke ; in 
Fig. 4 both are in action. The next eighth of a revolution would 
complete one half-turn, and would be represented in Fig. 1, but 
each piston would be reversed in position. Revolved quickly, 
the motion of the pistons much resembles that of an ordinary 
excentric, and as both pistons discharge twice in a revolution, 
the flow of the fluid is nearly constant, and is extremely steady, 
hence the pump is brought forward as well adapted to pumping 


his | Wort, oils, ammoniacal liquors, &. Made on a large scale, and of 


lighter dimensions, it would form a gas exhauster or an air pump 
for light pressures. It would not require a machine of large 
dimensions—about 3ft. by 3ft. by 2ft. stroke—to discharge 
50 cubic feet per revolution, and as the motion is steady and 
easy, and all wheels or ing dispensed with, it could be 
revolved at 100 per minute, or 5000 cubic feet per minute, or 
800,000 cubic feet per hour, and this quantity could with ease be 
doubled. 

In adapting these machines to exhausting purposes, Mr. 
Okes, of Queen Victoria-street, Eo, who is the owner of the 
patent, proposes making them on the original plan as first 
designed, viz., with square pistons with the crank pin fixed in 


also | an excentric position in the cover. For light pressures, such as 


exhausting gases, where absolute tightness is not required, this 
form of construction possesses advantages, as it allows the 
internal working parts to be readily removed by simply taking 
off the front cover, whereas in the case of the circular pistons, as 

for pumps, it is necessary to partly withdraw the 
drum from the casing for purposes of examination. Mr. Okes 
has applied the same principle to a compound high-speed steam 
engine which on a small engine developing about 2-horse 


accom, tracing. 
may | the arrow, at one-eighth of a revolution the position of the nt London. WC., October 27th. 


LETTERS TO THE EDITOR. 
We do not hold ourselves the 
(We opinions of our 


THE “ GLADSTONE.” 

Si,—Allow me to statement wets! by “ Young 
Engineer” in your im nO! week, respecting the diameters 
of cylinders, with ir seemed between them, used in inside frame 
locomotive engines, and to add that several lines have engines so 
constructed, with cylinders from 17}in. to 18in. diameter inclusive, 
among which are the London, C. and Dover Railway, 
Great Northern Railway, Lancashire and Yorkshire Railway, Mid- 


land Railway, South-Eastern Railway, and North British 4 
Besides these are the new ——_ engines on the Glasgow and 
South-Western Railway, with cylinders as much as 18}in. in dia- 
meter, the slide-valves placed between them, = ~~ in the 


TELEPHONES, 


Srr,—Referring to your article on ‘‘The Defects of our Tele- 
_— System ” in yours of the 19th inst., I venture to think you 
ve not 7 stated the facts either as regards the telephone 
companies or the Post-office. You would make it appear that the 
Post-office have (1) the best instruments, (2) the best switchboards, 
8) the best telephonic apparatus, and, in fact, have an almost per- 
ect system, whilst the private telephone companies are held -- as 
the very reverse of this picture, and as being unwilling to ~ x 
any improvement in apparatus or wire, and that their main or only 
object is to get their system taken over by the Government by pur 
ies thus: joying apparatus t is of time, 
1) that does not eee at = (3) that tends to increase outside 
sounds; (4) wires obtrusive to the sight, and in some cases obstruc- 
tive to traffic, (5) and the whole without systematic arrangement, 
whilst the charges are excessive. The only foundation for the 
praise of the one system, on the one hand, or the condemnation on 
the other, is that Mr. Preece stated so in a paper read by him at 
the British Association, and that no one ventured to dispute the 
correctness of the conclusions. 

Not having read the paper, I am not in a position to say whether 
it bears out or not the very sweeping nraise and condemnation of 
the Post-office and the private companies; but I should very much 
doubt it, and I hope to show that neither the one nor the o' are 
at all justified. I feel confident Mr. Preece would not and could 
not claim perfection for the Post-office, and whilst-no deubt he 
believes in the superiority of the system over which he presides, 
and for which he is responsible, I believe he would be the first to 
admit that the companies are not so bad as have printed them, 
and further, that they are not so careless of the interests of their 
customers as you would make out. 4 

First, as to the best instruments—that is, transmitters and 
receivers. If those of the Post-office were the best, it is rather 
curious that they should use Blake transmitters—those of the com- 
pany—in their own offices at St. Martin’s-le-Grand, and still more 


curious that they are so anxious to get power to use the instra- 
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| Robert _ C.B., Mr. Arnold Taylor, ; John Thornhill 
Harrison, Major Hector Tulloch, Captain R. C. T. Hildyard, Mr. 
Stephen H. Terry, Mr. Thomas pny and Mr. Samuel J. Smith. 
The health of Sir Robert and Lady Rawlinson having been gi 
by Mr. Arnold Taylor, Sir Robert briefly replied, thanking 
colleagues for the practical token of SS and esteem. 
He then alluded to the length of his official connection with Mr. 
Arnold - - as it did from the time of the Crimea. Sir 
undoubtedly improving the general health of the community, as is 
e number 0 8 B annum in the e en 
since the adoption of the Public Health Act of 1848. He 
referred to the beneficial results which had been attained | hose 
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ments over which the companies have exclusive control. That 
they are so anxious is shown by the condition—a most unfair and 
ee one it is—that they insist upon inserting in every 
exchange licence which is now granted by them, namely, ‘‘ That 
the Post-office shall have the right of using, R ing, and 
manufacturing the same kind of instrument which the company 
may use in such exchange district.” In fact, they seek to obtain 
from the company use of instruments for which large sums have 

paid for patent rights without any payment whatever by 
them; but the customers are the best judges, and wherever they 
have the opportunity they do not er the Post-office instru- 
ments, but those of the company. 

Then as to apparatus, your statements as to the cmmgnatan tong, 
unwilling to have the best that can be got are wholly incorrect. 
The London and provincial companies are always anxious to have, 
and vie with each other in getting from time to time, the best 
possible apparatus, whether in switchboards or other articles that 
can be obtamed, and this their self-interest compels them to do 
even if they were—which is not the case—actuated by the sole 
motive you attribute to them of being desirous to sell to the 
Government. As to their employing apparatus wasteful of time, 
T am sure that the work of their exchanges will show a much 
larger amount of business done than at the Post-office exchanges. 
The other charges you makeare equally incorrect. As to the wires, 
the companies are in many instances adopting phosphor bronze, 
I have of the doing so. The Post-office, 
just as much as the companies, it nec to run their 
wires overhead, and are at this moment i 
a London vestry to enforce such wires. 

As to the last charge of excessive charges, I venture to say that 
‘it is entirely owing to competition of the private companies that 
the charges are being gradually reduced, and that if the public 
want excessive charges they may go in for a monopoly, but if they 
want moderate charges they must support competition. 

Sunderland, October 24th W. H. Drxon. 


PROFESSIONAL ETIQUETTE, 


Stz,—I have read with much interest an article in THE ENGINEER 
of 19th inst. under the above heading. It is much to be desired 
that some course should be initiated whereby those in the profes- 
sion who are members of the Institution of Civil Engineers, and 
who are guilty of unfair conduct towards their brethren, should be 
brought te book for their-actions. It is no doubt true that com- 

tition for work is more than ever keen, and that, in some 
instances, engineers are forced™into a position they would not 
otherwise have assumed by reason of an ignorance of professional 
etiquette on the part of their clients. Still, this is no excuse for 
the instances of flagrant injustice and the absence of fair dealing 
which not infrequently come to light—and occasionally, too, in 
quarters where one would have looked for better things. 

The Institution has'its hands full, and is beyond question 
doing excellent service. _The Council might, therefore, hesitate to 
add to its multifarious duties by undertaking to investigate in- 
stances of professional sharp practice towards individual members. 
Nevertheless, unless the Institution takes the matter in hand, it is 
difficult to see how the state of things to which reference is made 
im your article can be coped with. Is it not reasonable that, if a 
member is proved to have acted in an unfair manner towards a 
fellow member, that he should be called upon to retract, or to 
withdraw from the Institution? The fear of deprivation of mem- 
bership would alone be sufficient to cure half the offending spirits 
in the profession. 

How often do we find that, when an engineer is employed to 
design a work, after ing a vast amount of thought, % 
and the expenditure of a life-long experience, having finally 
piloted the sch into th water, some local midget, by 
reason of influence or other questionable motive, is employed to 
carry into effect—and not infrequently to make a mess of—what 
his professional brother has fought so hard to attain. In medicine 
an analogous case would be brought before the Society of Phy- 
sicians, but with the engineers there is no such body to fall back 
upon for redress. If your article succeeds even in ventilating this 
subject it will, in my view, have performed a signal service. 

Westminster, October 24th. 


TESTING ENGINES. 


Srrm,—The engineer at the Old Steam Flour Mills, Birmingham, 
has been good enough to publish the result of his trial of the 
engines and boilers under his care, but he must excuse me as an 
inspector and a person of a haggling and suspicious disposition, 
taking exceptions to the correctness of hi The “Old” 
Steam Flour Mills, Birmingham, happens to be a brand new modern 
mill with all the latest improvements, I believe, adopted throughout 
the machinery. Nevertheless, I am still suspicious, and I directly 
challenge the correctness of Mr. Crossley’s trial and data. I will 
do more than challenge and suspect, and hereby offer to Mr. 
Crossley and his employer the following, viz., I will attend at the 
Old Steam Flour Mills, examine and indicate the engines and 
boilers, &c., and if after a four hours’ trial it is proved to the 
satisfaction of Mr. Crossley’s own employer that the data, as 

ublished in THE ENGINEER, is correct, then I will not onl 

umbly ——— to Mr. Crossley, but I will give a donation—suc 
as I can afford—to Mr. Jaffray’s new Suburban Hospital. On the 
other hand, if I ag the incorrectness of the published data, I 
will leave it to Mr. Crossley to make amends for publishing f. 
data, and to his highly respected employer an jase of con- 
tributing to the said benevolent institution. my proposition is 
declined with thanks—as probably it will be—you may perhaps 
allow me just to say that, taking it for granted that the mean 
indicated horse-power is 249°00—why the two last figures are put 
in Iam not sufficiently well learned to know—and the total coal 
burnt, 2128lb.—the coal per horse-power per hour, 2°016, is 
certainly not correctly calculated. I dispute both, however, 
because I know there is not an engine in Birmingham, fairly 
tested, but what is taking double 21b. per horse-power per hour, 
and the great majority of engines working here are consuming 5, 
6, 7, and up to 10 and 12 Ib. = horse-power per hour. 

Ayrfield, Stanmore-road, Edgbaston, JOHN 

October 23rd. 


RICHARD TREVITHICK. 

Stz,—Since reading your notice of the Trevithick memorial 
pamphlet, I have referred to the larger work published by Messrs. 
Spon, and although as you have said, itis ‘“‘ very badly put to- 
gether,” containing much needless repetition, it well repays perusal 
to those who can e the time. No one can read the particulars 
given therein without being convinced that Trevithick was no 
ordinary schemer, but a man of original and brilliant genius as an 
inventor and engineer. When we consider the difficulties he had 
to contend with in the then backward state of mechanical art, his 
achievements appear in a still more favourable light. He had no 
previous store of experience of the accumulated knowledge of years 
to draw upon as engineers now have; all that he accomplished 
was the result of his own native talent and indomitable energy. 
It is not too much to say that as an inventor he ranks far above 
either Watt or Stephenson, although unfortunately he did not 
aes reward of his labours. 

e memorial pamphlet does not mention the Wheal Prosper, or 
Herland mine, pole plunger engines in which a plunger was sub- 
stituted for a piston, pee >” on account of the difficulty in then 
getting a truly bored cylinder. The Wheal Prosper plunger 
engine was 16in. diameter, 8ft. stroke, working at a high pressure; 
it had an air pump and condenser. The Herland engine had a 
plunger 33in. diameter, 10ft. 6in. stroke, using steam on the up 
stroke only ata pressure of from 120 lb. to 150 lb. on the square 
inch, and exhausting into the air ; she made from twelve to eighteen 
strokes per minute. This engine was heard working three miles 


distant, and the steam was said to blow off from the safety valves | called th 


“‘like blue fire,” but these boilers were so badly made that “the 
was in a cloud of steam ”—no wonder, considering the state of 
iler making at that time ; no plates to be had larger that 3ft. by 
2ft., and ed with rope yarn between them to make a tight 
joint. His must have beena daring spirit that ventured on 150 lb. 
pressure in those days. It would indeed be wrong were the name 
of such a man allowed to sink into undeserved oblivion, especially 
when others who never approached him in genius or inventive 
power have been held up to the admiration of the world as the 
inventors of the steam engine and the locomotive. 

Trevithick sowed that others may reap; his high-pressure engines 
were copied by hosts of imitators. It would be interesting to 
know at what date the high-pressure engine was introduced into 
the United States; high-pressure steamboats were used on the 
— early in the present century. 

The life of Richard Trevithick, published by Messrs, Spon, 
would be well worth revising and publishing in a more readable 
shape, which could be done without in any way impairing its value. 

It is to be hoped that the Memorial Committee will find suffi- 
cient funds forthcoming to accomplish a laudable object in a 
manner worthy of British engineers, and of the memory of the 
gifted man whose name it is to preserve. F.N. 

London, October 27th. 


NOTES ON THE VIENNA ELECTRICAL EXHIBITION. 


Srr,—As exhibitions go at the present day, that at Vienna must 
be considered to have been in many ways excellent, jally in 
the matter of adhering closely to its professed object. It professed 
to be an electrical exhibition, and it was so. At most shows we are 
accustomed to see objects displayed for sale which the exercise of 
the highest intelligence fails to connect even remotely with the 
title of the exhibition. How far this was the case at Munich I am 
unable to say, but at Vienna I do not remember to have seen any 
stalls for wall papers or meerschaum pipes, nor more than one or 
two for glass and crockery. I do not attribute this purity to any 
extreme virtue in the management of the exhibition. On the Con- 
tinent the utilisation of exhibitions is thoroughly well understood 
by municipal authorities and others, and local exhibitions are of 
constant occurreuce whose only merit lies in the relief afforded to 
the local ratepayers, arising from the gate money taken and the 
invariable lottery. An ap ce of completion is, of course, con- 
sidered important, and stalls are readily assigned to applicants who 
will cover them with something. But in the matter of electrical 
exhibitions the management can afford to be virtuous. Electricity, 
when unham by departmental shortsightedness, can be applied 
to such a multiplicity of uses that there is little danger in the case 
of a judiciously-conducted show of there being any need of help 
from the highways and hedges. 

The importance of this exhibition at Vienna is said not to have 
been fully appreciated in England at the time it was opened. e 
British section was certainly not at any time among the most inter- 
esting ; it gave one the impression of being too historical. The 
proper place for old-fashioned telegraph apparatus which is of too 
much historical interest to be destroyed is a museum, not an exhi- 
bition building. The sentiment of antiquity is carried too far when 
apparatus, which the owners do not e the trouble to keep in 
decent repair, is introduced as padding, and backed up by flags. 
It would save the-visitor some trouble if it were replaced by a good 
homog' v lish residents in Vienna have expressed 
to me the general feeling of disappointment in the British section. 

Mr. Killingworth Hedges has indeed done something to modify 
this impression by the exhibition of his very ingenious —— foils, 
and apparatus connected with them, with which he has done so 
much to relieve the domestic supply of electricity of the imputation 
of increasing fire risk with which some people have sought to saddle 
it. The simplicity of these foils, and the accuracy with which they 
come into action have caused them to be very largely adopted in the 
Exhibition building itself. 

I do not propose to describe apparatus in detail; that has 
already been done by others. Nor was there so very much that 
was new in the Exhibition. The most striking features are the 
improvement in the workmanship and design of instruments, the 
principles of which have been well known for some time, and the 
attention shown to icular developments of ay The 
celebrated Philadelphia verdict, ‘‘ Billig aber schlecht ”—Cheap 
but bad—applied to German manufactures, has had an excellent 
effect in Germany. The attention now paid to details abroad 
enables foreign manufacturers to beat —— productiens, even 
when working with an inferior material. e care bestowed on a 
particular application is exemplified in the number of instruments 
exhibited, for giving, recording, or controlling the temperature 
from a distance. In many manufactures, notably in those of beer 
and wine, the greatest attention should be paid to temperature in 
order to avoid loss. e German does not the necessary 
attention, nor are his pains thrown away; for his countrymen, in 


whatever other virtues they may fail, have certainly the gift of ee 


taste in matters of drinking, and it is often a surprise to English- 
men how quickly a German will detect when his beer is below the 

roper standard of quality. This he owes to his palate not having 
4 vitiated by the — fluids which pass among us and down 
our throats as malt liquor. 

It is not generally known in England how carefully temperature 
is regulated even in private houses abroad. In some schools it is a 
rule to close if the temperature rises above a certain point ; not- 
withstanding which hiatus in their education the inhabitants 
actually sometimes grow u understanding their business in life 
better than many of the “ -tape Army ” at home. 

Thus there were many instruments in the foreign sections at 
Vienna for giving the temperature at a distance, or for recording 
it at any icular moment, or for raising an alarm automatically 
when it rises above or falls below certain points. Some of these 
are extremely accurate in action, and this subject deserves greater 
attention than has been paid to it in England, when we consider 
how useful such instruments would be in our ships and our mines, and 
also in our hospitals, if in England any two doctors were agreed as 
to the due degree of temperature to be maintained, and how and 
when it should be varied. Abroad they seem to have settled such 
details ; it is at home that we are abroad about them. 

Another apparatus of which one could see several good forms at 
Vienna is the optical s indicator, by which the apparently 
stationary portion of the image of a revolving disc colo’ radially 
gives the speed at once. 

The controlling of systems of clocks by one pendulum through 
the action of an electrical current has received great attention 
abroad, and has met with very general application in public places, 
as at railway stations ; and it is wonderful that this use of electri- 
city has received so little encouragement in England. How 
advantageous it would be if, for instance, the clocks on the under- 
ground railway were under the control of the Westminster 

mdulum; that is to say, if the company consented to refrain 

m that other electrical application, the sheet of the Daily 
Telegraph, which is so often across the clock faces. 

There can be no doubt that before long electricity will find a 
field of work in the actuation of musical instruments. Dr. v. 
Dvorak, of Agram University, showed at Vienna what may be 
called the germs of an electrical organ, in his resonance forks. 

I cannot go through the numerous other ng of electri- 

ia cash-boxes, which were 
i tus 
to 


THE PROBLEM OF FLIGHT, 


S1z,—I have not entered into the question of what might 
philosophy of soaring, for the reason that I mistrust 


be 
e my 


ability to put the matter into the best form of words, and am very 
sure that others are better qualified to do this than myself. Rely- 
ing, however, on the indulgence of the reader for any slips which 
may be made in this somewhat new field, I will state what seems 
to me to be the underlying truth of this subject, hoping that the 
task will be better performed by some more competent hand, 

The facts of soaring as exhibited by the birds, as well as the 
explanatory theory giving significance to those facts, I have else- 
where given, and refer to the letters containing them which have 

Soaring I conceive to @ corollary from the law that fluids 
oe . by mechanical forces exert reactive forces in all direc- 

ons, e flo 


empty boiler, which we 
anair pump, 
steam. e have then the fluid air of the boiler acted on by the 
mechanical force of the air pump. It reacts in all directions, not 
only on the shell of the boiler, but on the piston of the pump, 
which being fastened to secure support, maintains its position, and 
forces or condenses the air into the boiler. This compressed air 
or air acted on by a mechanical force, into the cylinder of 
the engine, against which it reacts in alt directions, and forces the 
epe into action. The pump does work by condensing the air. 

e condensed air does work by moving the piston. So far there 
does not appear to be ~~ hard to understand, and the pre- 
sumption is that everyone would see this part of the matter in the 
same way substantially. 

Let us now take the soaring bird, and what have we? A surface 
of certain weight, shape. and inclination. with a current of hori- 
zontal air moving against it. The bird is the pump compressing 
the air. It is more than the pump, it is the piston of the engine. 
The bird compresses the air by forcing it down an inclined p! 
The"pump pushes it with a piston. e air of the boiler does not 
do work by reacting against the piston of the pump, but the air 
compressed by the bird does do work by reacting against it, and 
very important work—it sustains the weight of the bird. If the 
on were so placed as to be sustained upon the dense air of the 

iler, and if the result of such support were valuable, then the 
two cases would be similar as regards this reaction. 

We have, then, in the case of the bird, the weight sustained in 
air by the reaction of the compressed air, and we still have the 
dense fluid with which todo work. This, in the case of the engine, 
reacts in all directions in the cylinder, driving the piston. In the 
case of the bird it reacts at the rear edge of the wings in all 
directions, and consequently against the edge, driving the bird up- 
wards and forwards, and the facts conclusively prove that this 
force is greater than the whole force of the wind carrying the 
creature to the rear. 

If we suppose that the air of the boiler falls to the pressure of 
the atmosphere in ay work pf moving the piston, then the work 
done by the piston of the cylinder would just equal the work done 
by the pump, less friction ; so that it would take all this ive 
force and a little more to drive the pump. In the case of the bird 
it takes but a trifling part of this reactive force to drive the 
creature upon the air, and it is buoyed — by the original re- 
action, so that there is a great surplus of force not required by 
flight which is wasted in the return of the dense air to the tension 
of the surrounding atmosphere in the rear of the soaring creature. 
If this force could be put to work, it would plainly do an amount 


nearly equal to that of sustaining a weight equal to that of the bird. 
For this work, plus the reaction on the rear edge of the wings, equals 
the original force of compression, which, as action and reaction is 


ual, is the same as the weight of the bird. The original force 
of the pump is the horse-power, or man-power, or steam-power 
which works it. The original force of the bird is that of gravity 
which urges bodies to the centre of the earth at the rate of 16: 
the first second, and so on according to the terms of that law. It 
is abundant, incessant, and it costs nothing. 

The criticism might be made that I have set off the action of 
gravity of the bird against the power of the pump, and that 

vity can only do work by the fall of the body exhibiting it ; and 
that the bird does not fall, but stands, or even rises in a horizon 
blast of wind. But I submit that it does fall, and rapidly, duri 
every instant of time. Not relatively to the earth nor of any fix 
point, as these have nothing to do with the matter, but in relation 
to the moving air it does unquestionably fall. The horizontal force 
is changed to vertical by the inclination of the surface of the 
wings according to the law of the composition of forces, so that the 
fall is as complete as it would be if the air were blowing from the 
surface of the earth directly toward the zenith. There is a portion 
of force lost in making the change, and this is measured by what 
is restored to the rear edge of the wiags by the reacting atmo- 
sphere. Everyone must have noticed the extreme pliability of the 
tips of the large feathers of a bird’s wing. I have repeatedly 
observed the gannet in the act of soaring at the distance of a foot 
from my eyes, and the rear ends of the feathers of the wings were 
curved upwards for at least an inch of their length through the 
entire wing expanse, a distance of nearly 6ft., and the force i 
to bend their feathers in this shape would account completely for 
the impulse holding the creature in the wind, 

If I am in error here, criticism is certainly able to point it out; 
but I am disposed to insist that the soaring bird exhibits no phase 
which does not obey the law of the action and reaction of dastic 
fluids as completely as the atmospheric engine of our —— 

ing is a condition of equilibrium mobile, as a French mathe- 
matician would be likely to term it. Say that the adjustments of 
the surface determining the two reactions are such that it will remain 
in one place relatively to the earth in a breeze of twenty miles an 
hour moving horizontally. Now, if the adjustments of the second 
reaction remain unchanged, while those of the first are changed 
for a breeze of, say, twenty-one miles, the surface would rise verti- 
cally or move away from the wind until a velocity of twenty miles 
was restored; and the upward flight would then continue at the 
same rate as long as those diti ined. If the second 
reaction adjustments continued unchanged, while those of the 
first were made for a current of nineteen miles, the surface would 
fall or move against the air until the twenty-mile rate was 
If both adjustments were for nineteen miles an hour the surface 
would move to the rear; if for twenty-one miles it would pass to 
the front, and so on, for every movement made in every direction. 

Equilibrium is at once sought after any change in the adjust- 
ments. I have not the most remote idea to what velocity of air 
current these adjustments may be carried. It seems reasonable to 
suppose that a limit would be found somewhere, though theoreti- 
cally equilibrium seems as easily established with one rate of —a 
as with another. I believe that I have witnessed a frigate 
adjusted to a wind of 200 miles an hour. If any one should dis- 
pute this, I would not defend it, for the reason that no accurate 
measures were used, and I might be in many ways deceived. It 
would be likely to confuse the objector, however, if he were 
to give a reason for his distrust. I also think an artificial device 
ean be used which will aed better results than is possible with any 
bird. Of course it can be seen that direction of wind relatively to 
the earth’s surface, or whether there be any at all, is indifferent to 
the soaring device. Its aptitude for sliding down the air is some- 


the force of gravity acting through some rightly-constructed 
mechanical device upon the highly-elastic fluid, atmospheric air, 
and soaring follows as a matter of course. 
I believe that there is no phase of this subject which cannot be 
referred to this law, though it must be admitted that there are so 
many seeming contradictions running through the whole matter 
that the task of removing the difficulties is not an easy one. 
As a soaring bird will be found to be an atmospheric engine of 
the most economical character, it will greatly assist this explana- 
tion to take some analogous mechanism of a familiar sort and 
* eS compare the two, standing the unknown by the side of the known, 
so that their likeness and differences may be seen at a single view. 
a I will take then an ordinary high-pressure steam engine with an 
4 
| 
discover, though I made anxious inquiries after it—I mean that of 
an enterprising Frenchman, M. Albert de Balmas, for combatting 
the Phylloxera Vastatrixr. Perhaps the patents are not act 
perfect yet. 
London, October 27th. 
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thing marvellous, and ~ relatively zephyr-like breeze of forty or 
fifty miles an hour is hardly worth counting. 

Strictly speaking, a soaring bird is a weight or gravity engine 
cut loose from all ground supports, and utilising reactions which 
are lost in earth-fixed machines, There must be given it an initial 
momentum, after which the inevitable reactions sustain and 
translate it. It obeys the well-known laws of mechanics as com- 

Jetely through all its phases as do all other familiar machines, and 
fom unable to discover any necessity for even a different interpre- 
tation of those laws to fit the case. 

It has been objected that this theory of flight commits me to the 
statement that a device of proper construction could go on for 
ever after the initial start was given, I admit that it does, 
and am disposed to defend that position, But wherein does any 
machine differ from this—is it not true of a steam engine? As 
long as the conditions of steam engine running are complied with, 
the supply of steam kept “P and the working parts in order, it 
would go for ever. So would the soaring device. It would beat 
the engine by just as much as the force of gravity was more 
economical than steam. Allow me to add for the benefit of those 
who may employ the sailing effigy described elsewhere, what I 
should have mentioned before, that in many conditions of air a 

r tube an inch in diameter, parted along the upper rear edge 
of the surface, is beneficial. It gives a base for the second reaction. 

Chicago, Ill., October 14th, I. LANOASTER. 


ENGINE DRIVING IN AMERICA, 

S1r,—Engine driving heroism has evidently entered on a new 
phase, as the following will testify :—An American contemporary 
says: “John Bull, of Galion, Ohio, ought to have his name recorded 
in an enduring way, for few have ever behaved so nobly as that 
gallant engine driver of the New York, Pennsylvania, and Ohio 
Railroad. As he was driving a nger train last month he found 
that, through somebody’s blunder, a freight train was approaching 
on the same track, and a collision was inevitable. He could have 
saved his own life by leaping from the engine; but, dismissing all 
thought of himself, he resolved to try and save the passengers 
committed.to his care. So he reversed the engine and set the air 
brakes, and then put on full steam, started the locomotive ahead, 
broke the coupling attached to the train, and dashed on to receive 
the shock of the collision. The passengers escaped all injury, 
while the brave engineer was so badly hurt that he died in a few 
hours. Such heroism as this should not go unnoticed. The Cin- 
cinnatti Inquirer says: ‘He remained in the car until the engine 
leaped into the air and was dashed into the ditch, when he attempted 
te spring to the ground, but had his foot caught between the 
fremes of the engines and tender, striking his head on the ground 
and causing the fatal injuries. Railroad men say that the act of 
detaching the engine as he did, not even derailing the e car 
with his engine at the high rate of speed, and all in 150ft., is with- 
out parallel in railroading. A purse of 500 dols. was raised by the 

teful passengers. The ely has been shipped to Galion for 
arial’ ” Why didn’t he jump sooner? 

October 29th, 


THE TREATMENT OF SEWAGE, 

Sir,—Mr,. Howard Kidd, in advocating ‘‘ quiescence” as a means 
of obtaining sewage sludge for manurial purposes, has, I venture 
to think, overlooked one important factor. This is that the 
chemically valuable constituents of sewage are precisely those 
which are held in solution and not in suspension, and that, there- 
fore, quiescence does not as he states render the effluent ‘as 
pure, if not purer, than the effluent obtained by the use of pre- 
cipitation ;” nor is the resulting sludge of any great value. The 
Rivers’ Pollution Commissioners give the value of the con- 
stituents dissolved in 100 tons of town sewage at 15s., and the 
value of the suspended matters at 2s.; so that from each ton of 
sewage manure worth one farthing may possibly be obtained by 
natural deposition. In practice the disposal of sludge is seldom 
remunerative, and where purification by means of filtration 
—- land is adopted, the sludge obtained by deposition is 
usually dug into the land to get rid of it. 

Ropo.ru DE Assoc. M. Inst. C.E. 

1, Westminst bers, Victoria-street, 

London, 8.W., October 29th, 


MACHINE TOOLS, 

S1r,—Kindly allow me a little space in your next issue for the 
following. In your issue of the 26th instant, you give a brief 
description of Re lathe made by the firm of Messrs. W. Muir 
Oo., of for the British ard 

ta, in which this a :—*In the p of the ordi- 
nary V strips to the bed and stiles of the carriage and compound 
slide rest, right angled strips have been introduced, which, whilst 
being stronger than the V strips, bring the pressure to act direct, 
and not like a wedge as in the V strips.” 

I fully endorse this opinion, baving in zy experience in heavy 
lathes, found it an impossibility to prevent ‘‘lift” when V strips are 
used, The method adopted by the above firm is indisputably an 
improvement in the right direction, and I have no doubt so far as 
Manchester is concerned a wise and new departure from the old 

ve. But it is not altogether original, inasmuch as the well- 
nown firm of Messrs. T. Shanks and Co., of Johnstone, near 
Glasgow, have constructed their heavy lathes and other machine 


tools on that sound principle for some years , with the most 
satisfactory results, and I think it but fair to them that this should 
be generally known. W. Noste. 


, High-street, Johnstone, near Glasgow, October 29th. 


RAILWAY SPEEDS, 

S1r,—I think that ‘‘ M. M.” has rather understated the of 
English railways in his letter published in your issue of the 19th 
inst. owing, like him, three minutes for loss of time in stopping 
and starting, and one minute for each stop where the time is not 
stated, it appears from the time-table that the Great Northern, 
Midland, and Great Western, are the fastest lines out of London, 
all having trains which travel fifty miles per hour for 200 miles: for 
—— :—The 10 a.m. from King’s-cross to York, with one stop 
in 188 miles; the 10 a.m. from St. Pancras to Leeds, with three 
3 in 204 miles; the 4.45 og from Paddington to Birkenhead, 
with five stops in 228 miles, This last does the distance to 
Birmingham in three minutes less time than the fastest North- 
Western train, although it goes miles instead of 113, but it 
only stops once to the other three times. Also having to travel 
forty miles further to make one extra stop, it only takes twenty- 
four minutes longer to get to Chester than the 8.25 p.m. Irish mail 
from Euston, e two fastest trains in the world are the 11.45 
and the 3 p.m. from Paddington to Exeter. They average fifty- 
two miles per hour for the whole 194 miles, and fifty-five miles per 
hour for seventy-seven miles, doing seventeen and three-quarter 
miles on-one nearly level portion in eighteen minutes. The South- 
Western get to Exeter in fifteen minutes less time, but then the 
distance is twenty-three miles less, and there are not such long 
stops. Their speed for the whole distance is forty-eight miles per 
hour, RICHD. PARKINSON. 

29, Victoria Park-road, London, E., 

October 29th. 

Sir,—In THE ENGINEER of the 26th inst., your correspondent 
Mr. E. Stretton, complains of ‘‘some inaccuracies” in my table o: 
railway.speed, ‘‘ which,” he says, ‘‘ unfortunately render the con- 
elusion at which I have arrived incorrect,” He says’ that the 
Midland 5.15 a.m. newspaper train is practically a Manchester 
express, and that the connecting train from Trent to Leeds is only 
of secondary importance. He also says that there are by this 
train nine between St. Pancras and Leeds—not eight, as 
stated by me; and that the distance is 197 miles 68 chains, and 
not 204 miles; Now, I have very often travelled by that par- 
ticular train, and know it well as far as Sheffield, and I have 
always arrived’ there with great punctuality, direct from St. 


Pancras, and without any change whatever at Trent. If, how- 
ever, ped correspondent will refer to Bradshaw’s Railway Guide 
he will find the time, distance, and stops as follows :—, 


Miles, | Stops. 
St Pancras... .. .. ..| 5.15am. 
493 Bedford.. 1st 
~ 
152} Chesterfield 4th 
164} co 8.88 | Sth 
17 Masbro | 6th 
183} Cudworth Junction 9.29 7th 
” dep.| 9.57 ,, 
204 Leeds 10.15 5, | 
There is, however, I perceive, a stop of four minutes. at 


Sheffield—not one minute as I took it—and this will account for 
my divisor being 1°24 and not 1'22 minute as it should be, and 
will make the speed of this train 49 miles per hour. 
204 : 1 :: 250 ; 1°22 
~ = 49°18 miles per hour. 

Your correspondent also states that there is a stop of three 
minutes at ford. That, however, I had no means of ascertain- 
ing, as the time-table does not give any ‘departure ” from Bed- 
ford. Your correspondent also pst. the time being five hours, 
but if a train leaves at 5.15 and arrives at 10.15, I think it is 
only reasonable to assume that the journey occupies five hours. 

I may add that the primary object of my letter was to show 
that the speed on our English railways is still in advance of those 
on the Continent, and that, I think, I have sufficiently proved. 

London, October 30th. ; M. M. 


DESIGNS, SPECIFICATIONS, AND INSPECTION OF IRONWORK. 


_ S1z,—Mr. Pendred has asked me such a number of questions 
in his reply to my criticisms of his paper, that I must ask you to 
— grant mea little space for reply, but I will be as brief as 
possible, 

In the first place, Mr. Pendred accuses me of discou ie | 
regret very much that he should have considered any part of my 
letter as discourteous, for nothing was further from my thoughts or 
intentions, and I wished simply to discuss fairly and honestly the 
question raised in his paper. He feels hurt that I should have 
accused him of ‘‘ cooking” his sketch and objects 
strongly to the “adjective.” As he lays the 
blame upon you, Mr. Editor, for the ineorrectness 
of his drawings, I suppose, then, that you are 
responsible for the sketch of the angle iron joint 
cover; and I now ask if the enclosed sketch is 
not more like what the result would be if 
anyone were stupid enough to attempt to put 
the covers, as Mr. Pendred says, ‘‘in the 
manner which such covers are usually put on.” 
I maintain that no sensible man would attempt such a thing. 

I have nothing further to add to - remarks about bending the 
angle irons, and am still of opinion that it makes better work in 
every way than packing, except in small girders. Mr. Pendred 
does not explain his meaning of ‘“‘tensile or lateral strain ;” a 
tensile strain describes the nature of the strain, and a lateral strain 
the direction, so I don’t see how they can be coupled by the con- 
junction or. Mr. Pendred’s interpretation of the clause about 
plates being drilled in their place is certainly literal, but is not 
what is actually meant and generally accepted. Mr. Pendred’s 
burst of virtuous indignation about my doubting the quality of 
plates from respectable firms is amusing. Why have inspectors at 
all? If heis so sure of the quality of the subsequent deliveries 
of plates, why not trust the makers for the first delivery? Ihave 
inspected many hundred tons of plates, and have always found it 
necessary to inspect each delivery. The makers themselves are no 
doubt anxious to supply the best materials, but they cannot answer 
for the action of their servants. Mr. Pendred next makes capital 
out of what he must know was either a clerical or a printer’s error, 
when I spoke of dirt and cinder being pressed in by the rolls. I 
may remind Mr. Pendred that it is not necessary to spoil a large 
plate to obtain test bars, and experienced inspectors never — 
it. I maintain that Mr. Pendred’s test of iron by hammering the 
corner down is perfectly useless, and a report on such a test would 
be interesting. 

Messrs, Cockerill and Co., no doubt, as Mr. Pendred says, know 
their business, but I prefer to quote the practice of British manu- 
facturers, and I maintain that the practice of first punching and 
then drilling holes in plates is very ve, and only adopted 
in rare instances, and not always by Messrs, Cockerell and Co. 
Mr. Pendred’s illustration of the tilting of the hoop is so similar in 
all its conditions to the action of a load on the edge of a main 
girder, that it quite settles the question, and nothing further need 
be said on the matter. Then Mr. Pendred does not approve of 
drifting. I quite thought he said it was absurd to forbid it. For 
drawing plates together in position a long taper-ended spanner 
should be sufficient. 

I come now to the last and very important t of heating 
rivets. In the first place I may mention that I am well aware 
that the holes have to be much larger than the rivets, but I have 
always been accustomed to seeing the clearance vary with the 
diameter of the rivet, and not the universal », mentioned 
by Mr. Pendred. I mentioned in my letter, as a possible objection 
to the heating of the rivet the whole length, that if the plates were 
not bolted together, the powerful action of an hydraulic rivetter 
might squeeze the metal of the rivets between the plates, and so 
prevent a tight joint from being made, andI made a sketch illus- 
trating my meaning. The idea was oe ridiculed by Mr. 
Pendred, and also by Mr. Dornton, who propounded a pretty theory 
about a skin forming on the rivet by contact with the plates. 
Facts, however, are stubborn things, and since writing, I have been 
able to prove practically the truth of what I said, and I have to-day 
forwarded to you the result of the — for the inspection 
of Mr. Pendred, Mr. Dornton, or anybody who takes an interest in 
the matter. I bolted four plates together with a thin packing 
between, and having a ? rivet hole in the centre. The rivet was 
then heated all over and rivetted with a Tweddell’s hydraulic 
rivetter. When cold, I cut the plates in two, through the centre 


facture of a wrought iron shaft from a Bad practice must 
not be allowed to condemn every maker; but those who take the 
extra precaution must, of course, be paid the extra cost it entails 
by those who are wishful to secure good forgi 

I agree with “‘ Ironfounder ” when he says that iron can be over- 
worked in shaft manufacture, and tbat short of the “fifty or a 
hundred heatings” which he states the iron in some shafts is sub- 
jected to. Herein lies much of the skill of one forgeman over an- 
other, in that after he gets his iron prepared as beforenamed, he 
will finish his forging with that amount of heating and hammering 
as will bring out the maximum strength of the iron heis working, 
and only use such as secures this. In all ordinary forgings, straight 
shafts especially, this is easily attained by good workmen with 
appliances proportionate with the various sizes and descriptions of 
work, and what is essentially necessary, sufficiently large and heavy 
for correspondingly heavy forgings. There is more difficulty I 

ant with e throw crank shafts, but these are not refi to 

y “‘Ironfounder,” who after all would hardly have the boldness 
to advocate these for the mail service, being of cast iron. Build- 
ing a throw crank up in the solid with ashaft of 20in. diameter or 
upwards does require more than the ordinary amount of 
repeated heatings, &c., and leads to some deterioration in the 
fibrous quality of the iron, but we need not necessarily give up 
wrought iron on this account. Our substitute is to build up shafts 
of this size in separate shaft pieces, webs and pins, = various 
methods now in vogue, patent and otherwise. ‘‘ lronfounder ” 
seems to overlook the fact that there are other than torsional 
strains to which shafts are subject in actual work. What about 
the ever recurring and alternate bending strains set up through 
uneq i and other causes, especially in screw steamers? 
Even steél has lost some of its boasted superiority over wrought 
iron—as I will presently show in one case only—under such adverse 
circumstances, But even with regard to the torsional tests quoted, 
will “‘ Ironfounder ” for the benefit of your readers be good enough 
to state his authority for the same? Should there not be a differ- 
ence of 50 per cent. in favour of wrought iron, according to other 
good authorities? and which he has omitted giving. 

To revert to cast iron because of the faulty manufacture of 
wrought shafts by those who, ground down to low unremunerative 
prices, go in for what Charles Kingsley styled in relation to 
another trade, ‘‘the cheap and nasty,” is to set back the clock of 
the world by fifty years. If there is to be any change let it be in 
the direction of reliable steel or ingot iron ; but just as there are 
the various gradations in quality of cast iron and wrought iron, so 
there are in steel. As exhibiting this, and bearing in mind the 
bending strains before alluded to, I give you the following :—A 
large ventilating fan shaft, 16in, diameter and 25ft. between 
bearings, repeatedly broke, the two last Bessemer steel ones only 
lasting a few months each—under eighteen months for the two. 
The owners applied to my firm for a wrought iron one, and this we 
made and finished to precisely the same dimensions as the previous 
steel ones. It has now been running three and a-quarter years 
under the same conditions, and is apparently no worse, though 
from the very nature of the strains some change must have taken 
oe in the molecules of the iron, and if it broke, would without 

oubt show some of that crystalline or granular appearance which 
**Tronfounder ” thinks is attributable to the mode of manufacture. 
I would not claim superiority for wrought iron over mild open- 
hearth steel, well wrought, but the reverse. Still I give the abov 
to show that wrought iron shafts are not yet played out. 

Ince Forge, Wigan, October 26th. SAMUEL -MELLING. 


ELECTRICAL CONTACTS, . 

Srr,— Will you permit me to announce in your columns one of 
the results of some electrical experiments on which I have been 
engaged in the Cavendish laboratory during the past summer? 
After endeavouring to measure the electrical resistance of imperfect 
metallic contacts under varying pressures with only indifferent 
success, I determined to multiply the number of contacts by using 
a chain ‘with a pan attached so that different — could be 
suspended by it. In this way I was able to vary at will the pressure 
at the contacts between the adjoining links. The results obtained 
with a small brass chain showed that the resistance of the contacts 
varied inversely as the weight in the pan or the tension of the 
chain. I afterwards tried stronger chains of different makes and 
metals, and obtained a remarkable confirmation of the same law 
through wider ranges. One curious observation was that when an 
additional weight was placed in the pan the resistance of the chain 
did not decrease immediately, but, on the contrary, increased 
suddenly and then decreased gradually for a minute or two until 
the permanent value was attained. This suggests that a sudden 
increase of pressure in a microphone may in some cases increase the 
resistance during the short time it acts. 

Other work prevents my collecting all the results and following 
out the conclusions for the present, but I hope to do so shortly, as 
I believe they may nag Oy illustrate some of the properties of 
metals. I should say that in calculating the resistance of the 
contacts I allow for the resistance of the material of the chain, 
and take into consideration its weight; but these corrections in 
several of the experiments are of little im 


Co an, 


THE DEFINITION OF FORCE, 

S1r,—As Mr. Eddy appears to be familiar with the letters I have 
written on the laws of motion, and kindly published by you in THE 
ENGINEER, I think it will be unnecessary to do more than refer 
him to those letters for further information on the cause of motion. 

If Mr. Eddy will hold a plate in his hand undera tap from 
which water issues with moderate force, or if he will endeavour to 
keep an oar blade in the water while a boat is forging ahead, he 
will | learn that pressure may be caused by motion, a point on which 
he seems to have Ra notions. If we assume with Le — 
that gravity is caused by a rain of ether atoms on the earth, it 
be seen that the pressure of a weight on the earth, or of an engine 
on a railway bridge, and so on, may be due to motion. ®, T. 

don, October 30th. 


JOHN Ryan, 


CATECHU AS A DISINCRUSTANT. 

Smm,—The Disincrustant Marseillais Company, of Knowsley 
Works, Cheetham, Manchester, for whom I act as solicitor, have 
drawn my attention to an article in your issue of the 26th inst., 
page 327, entitled ‘‘The Use of Catechu in the Removal and Pre- 
vention of Incrustation in Boilers.” The right to — and sell 
the catech fe to is the subject matter of letters patent 


of the rivet, and drew out the plates, when J found a distinct 
collar on the rivet, which had been between the: plate— 
just as I had anticipated. The section of the rivet shows the won- 
derful closing power of the hydraulic rivetter, and the evident 
superiority over any hand rivetting. But Mr. Pendred must not 
sup) that this is my first experience of hydraulic rivetters. I 

one of the first that was made, and know their value full 


well. JoHN J. WEBSTER. 
Stephenson-chambers, Liverpool, 
October 30th. 


CAST IRON ¥. WROUGHT IRON SHAFTS, 

Srr,—Your correspondent “Ironfounder,” in last week’s issue, 
judging from the tone of his statements, has been rather unfortu- 
nate in his experience of wrought iron shafts, as also in his know- 
ledge of their manufacture. e practice of the best forges is not 
to mix scrap iron aryencously together in the manner indi- 
cated by ‘‘Ironfounder,” though it may be the case with some. 
By requiring every piece to pass through a man’s hand for exami- 
nation before going into the pile, its nature to a — eye can 
be detected, and some classification of the scrap be made prior to 
its use. This, with efficient supervision by some one 


y inte- 
rested in the results, avoids the danger which “ Ironfounder” 


would have your readers believe attends the first step in the manu- 


referred 

ted in the United Kingdom and several other of the 

pean nations, which are now existing, and is “ee ! vested in 
the company, the patent nang n granted in the United 
Kingdom in 1874. of the article may lead your readers 
to conclude that the right to use and sell the catechu is open to 
any one who chooses to do so, which is not the case, as the right 
is ngs pone by the letters patent, and in order that they may 
not fall into error on this per? een you will kindly give this 
a in your next issue. W. R. Minor. 

Brown-street, Manchester, 
October 30th. 


COMPOUND ENGINE DIAGRAMS. 

S1z,—In my letter on the above subject which you published 
last week, a part, I fear, will be quite unintelligible owing to your 
omission of some proportion brevity signs which would make the 
part read : “‘ The authors usually instruct us to make the length 
of the low-pressure is to the length of the high-pressure diagram 
as the area of the large is to that of the small cylinder.” 

JOHN WHITEHEAD. 

9, Glasgow-street, Hillhead, Glasgow, October 29th. 
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THE ENGINEER. 


THE FERRANTI DYNAMO ELECTRIC MACHINE. 


SEMAN 


Fig. 20.-ARMATURE BOSS. 


On the 17th ult. Messrs. Ferranti, Thompson, and Ince carried 
out a series of tests of a thousand-light Ferranti generator, 
about to be fixed in the First Avenue Hotel, in the 
presence of a number of electricians and electrical engineers, 
at whose disposal the arrangements for the tests were placed, 
with a view of showing the efficiency of this generator. 
ments were made for lighting 960 Swan lamps, almost all of 
which were placed in one large group, only forty being placed 
outside the group. As, however, there was some mechanical 
difficulty in transmitting the power necessary for this number of 
lamps, 120 of the lamps were cut out of the circuit, leaving 
840 in use. The engine, 


shafting, and d lectric machin 


The engine E is a Fowler's semi- com with 
cylinders 13in. and 23in. diameter, The 
machine was set to run at 1400 revolutions per minute. The 
engine fly-wheels F are 9ft. in diameter, the p A 2ft. 7‘5in., 
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large pulleys B 7ft. 6in. diameter, and the generator 
Sin. ore 1552. tn width ond tho 
used was a Siemens’ D 2 


Fig. 23.—COLLECTORS. 


machine, giving a current of 20 ampéres. ing the tests 
numbers Bp ate were taken. Of the former annexed 


are examples. 
i Figs. B and C, the gross indicated horse- 
power is found to be 126°13 horse-power, and from the friction 
i Figs. D and pee 
and the shafting carrying large pulleys B is found to be no 
less than 37°06 indicated horse-power, the net horse-power used 
in driving the generator and its belts being 88°07. These two 
pairs of friction diagrams were, however, taken when the engine 
was regulated by hand and running at 84 revolutions per minute, 
as the governors will not hold the engine at anything like 
normal speed when doing about one-fourth work. To allow for 
this difference in the speed, and for the excess of power used 
when running at 84 revolutions as compared with that at 80, it 
may be taken that the indication should be reduced in proportion 
to the difference in the squares of the relative velocities, which 
will give us a reciprocal of 0°914, reducing the indicated horse- 
wer of the friction diagrams to 33°87. This quantity taken 
the horse-power indicated gives us 9296 indicated 


600-LIGHT SHIP MACHINE. 


horse-power transmitted to the generator and its two large belts. 
Assuming the large link leather belts B C to absorb five horse- 
pes then the net horse-power absorbed by the machine was 
87°26. 

It must, however, be assumed that the consumption of a large 
quantity of power is inseparable from the machinery employed 
in driving a dynamo-electric machine, and that as far as its 
resulta in current are concerned, a machine must be debited with 


this will be. greater when the whole load is on the engine. 
Under better conditions, therefore, there is little doubt that the 
figures would be more favourable than those which follow. The large 
pulleys B are, however, uncovered. They are fitted with a large 
number of double spokes, and without doubt take up a good 
deal of the 33°87-horse power above indicated. For the purpose 
of comparison, it may be assumed that the engine itself, of the 
33°87 indicated frictional horse-power took about 16, and the belts 


the shafting, of which not more than about 6-horse power can be 
assigned to the big pulleys acting as fans. If the machine had 
been one of several re one large engine, the power 
absorbed per machine for ing and straps would probably 


not have been so high; but inasmuch as a machine must 
be driven by some motor and i it must be 


10, leaving 7°87-horse poweras consumed by thelarge pulleys Band | The boss 


341 


i this. We must there- 
840 lamps, 
say 115 indi- 


debited with the losses 
fore 


ps indicated horse-power in the 
generator, and 840 + 115 = 7°217 per gross indicated horse- 
power consumed. The number of lamps per gross horse-power 
are not usually given as thus stated; but if they were, there is 
no doubt that these results would compare well. The conditions, 
moreover, as far as lamp connections are concerned, were not as 
favourable as they would generally be in practice, as owing to the 
temporary nature of the lamp attachments, the resistance in the 
leads was high, and about six times as much current was passed 
through the branch circuit wires as would, under pr nye se 
ing, be considered proper and safe. The following i 
measurements may here be given :— 

The -— resistance of lamps and leads as tested 


ce on 
Resistance of one lamp, as tested cold ‘ ” 
” — ” ” 
exciter 
lor ve “63 am 
motive force oflamp .. .. . 95 volts. 
Total t +. 680 amperes. 
Candle-poweroflamps .. .. .. .. 20 candles. 
From the above data we have— 
The total hot resistance of the lampsalone.. .. “1508 ohms. 
The total resistance of 843 --292 = O51 
The external resistance is *051+°1508= .. 2018 ,, 


After the tests the resistance of the lead was again taken and 
found to have fallen very low indeed, or to about 1 per cent. of 
the resistance of the lamps in the main circuit, while the resist- 
ance of the leads in the lamps in the test circuit was 11 per cent. 
of the resistance of the lamps; these being up to power the lamps 
in the main circuit were probably giving about 23 candles. The 
contacts, which were bad at first, soon became better after the 
passage of an alternating current. 

When the lamps are working this resistance is probably 
higher, but we cannot tell how high, as there is no means of 
measuring it at present. The internal resistance is ‘005, which 
would remain almost constant, for as the resistance of the helix 
rises on account of heating, the resistance due to the oil on the 
collectors would fall, the rotation giving them a better i 
on their rings ; thus we have the ratio of internal to 
resistance as 1 to 40°36. The electro-motive force at the 
terminals is ‘2018 x 630 = 127-134 volts. 

On this page and on pages 344 and 340 we illustrate two forms 
of the generator. Figs. 1 to 13 illustrate a new 500-light machine 
specially designed for ship lighting, and the remaining 
illustrate the 1000-light machine, to which the preceding figures 
relate, and of which we may now give a description. The base 
plate of this machine is 39°5in. by 16in., the pulleys projecting 
over the base plate by about 14in. on each side. The total 
breadth, therefore, is 44in., that is 2 by 14 by 16. The height 
of the machine is 34in. Roughly speaking, the machine 
may be said to be constructed of two similar halves, be- 
tween which the armature revolves. The complete machine 
is shown in Fig. 14. The shaft is of steel, 2°25in. diameter, 
and 42in. in length, with bearings of phosphor bronze, the 
bearings being 9°75in. long. The pulleys are 15in. diameter 
and 12in. face. Fig. 15 shows one half of the cast iron frame 
of the machine. The ends of the magnets C C are faced up, and 
the holes for shaft and bolts bored out. Two rings encircle the 
ring of magnet cores, as shown in Fig. 15 and in section at 
Fig. 16. These latter are of brass, and fastened by screws to 
each core, the latter being cut away slightly to fit the brass ring. 
The use of the brass ring is to keep the magnet cores in position. 
A piece of vulcanised fibre sheet with holes is cut to allow the fibre 
to pass over the cores, and the shaft to pass through. This forms 
an insulation between the coils and sides. Before use it is well var- 
nished with shellac and baked. This process has been found to get 
rid of various difficulties which others have met with in the use 
of the fibre. The coils for the cores are wound separately in 
the lathe. A movable core piece slightly taper is taken, and 
flanged with removable flange pieces at each end. In the 
flange is cut a small groove, the use of which will be seen 
directly. A short connecting piece of tin-covered copper wire 
is soldered to the wire to be used in winding the coil, and 
laid in the flange groove, which it fits exactly. Before the 
winding is commenced, a thin sheet of vulcanised fibre is 
put upon the core. The winding then goes on, each layer 
being shellaced, and the complete coil has also a coat of 
shellac ; the other end of the coil has a connecting piece soldered 
on, and the whole coil is slipped off the core then and put upon 
the cores of the machine. The connections are made so that all 
the magnet coils are in series, and that al‘ernate poles are N and 
S. The total resistance of the field magnets of the machine 
under notice is 7°57 ohms. When the two halves of the machine 
are brought into position opposite poles are opposite in sign, that 
is, a north pole is opposite a south pole, and so on. In this machine 
there are 32 such coils, weighing altogether 6 cwt.3qr. 20lb. They 
are wound with wire 3°5 mm. diameter, or about No. 10 B.W.G. 
Each coil has seven layers of wire, and each layer forty-eight 
convolutions. * Fig. 17 shows three coils. Fig. 18 is an illustra- 
tion of the armature to show the type-form, and assist partly to 
make them the description of the building up of the armature. 
The black lines are to répresent the insulative-vulcanised fibre, 
the white lines represent the copper strips, the shaded portion 
represents the star-shaped piece of brass which forms the centre 
of body and should have a hole through the centre. The middle 
convolution on the right side of the figure shows the beginning 
T of one strip and M the end of a strip. Tracing the white line 
from T to T T T, it will be found to pass from the inside to the 
No. 2 strip; at the second bend from the starting point, and after 
another similar interval it becomes No. 3 strip, and finally 
the outside strip being connected to the rivet M. In this figure 
the phosphor bronze rivets MM are those connected to the 
collecting ring, while those indicated by NWN are insulated. 
HH indicate the bolt holes—see G, Figs. 19 and 20. X X indi- 
cates insulation, which again should be indicated in the bend 
where are the insulated rivets NN. The armature in Fig. 21 is 
shown separately; it is 30in. in diameter. Fig. 20 is a section 
through the whole boss. The top rivet in this corresponds to M 
in Fig. 18, while the lower rivet corresponds to N in Fig. 18. 
A is insulated, as shown at F F by vulcanised 
fibre, and is connected by means of the rivet M to the ferrule at 
the end of the copper strip. A is, however, connected by the 
bolt G to the collector ring R. The collector ring is insulated 
from the shaft by two rings of papier maché, held in position by 
screws encircling the shaft—see Figs. 5 and 9. Looking at the 
lower parte, the other end of the strip is connected tothe star piece 
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- S—Fig. 20--and through the bolt G, which screws into 8, to the 
other collector ring. The inner boss BB slips on toa feather key 
for éase in construction. Fig. 22 shows various important parts 
of the boss in an expanded form. 8 is the star piece upon which 
the armature is wound ; B B the inner boss with rivets N insu- 
lated ; A A the outer boss with rivet. M connected, as explained 
above ; CC, RR, the collector rings and connections ; the whole 
held together by rivets A and B and ;bolts G. Here, as else- 
where, FF shows the vulcanised fibre for insulation. At the 
end of the shaft is a screw pressing insulation against C, and 
keeping the whole in position. The two upper bolts holding 
the machine together are 1‘5in. diameter, the two lower being 
1°75in. diameter. The total weight of the machine is 32 cwt. 
The path of the current generated from the beginning of a copper 
strip to the collector ring may thus be traced. The armature of 
the 1000-light machine is made by three copper strips, two of 
which are °75in. wide and 1°5 mm. thick, while the third is 
1°75in. thick, the total depth of copper thus being 4°75 mm. 
Each slip is separated by “02in. strips of fibre. The length 
of each strip is 13ft. 1@in., and as each strip makes ten 
turns there are altogether thirty layers. The total weight of 
the armature is 3 qr. 12 Ib., of which the star piece weighs 11 Ib. 
The resistance is given at "005 ohm. Fig. 23 shows the collectors. 
The diameter of the collecting rings is 4in. and width 2in. 
They are 2in. wide, and fastened by universal joints, and are 
provided with a spring to allow of automatic adjustment. In 
order to ensure good conduction the collectors are ted 
by strips of copper 38 mm. by 25 mm., forming altogether 
strips 2ft. by gin. to a copper bar 1-5in. diameter, and hence to 
strip V, 2°5in. by ‘Sin. and terminals. 
In the new 500-light machine the armature is 36in. in 
diameter, and is the same size as in the ordinary 2500-light 
Ferranti machine. It is, however, intended to run the machine 
we illustrate at about 300 revolutions per minute, thus making 
it a slow speed machine. The armature helix has sixteen coils 
or loops, as shown at Figs. 10 and 11, the construction of this 
part being clear from the description already given. The loops 
are of copper, 2mm. in thickness and lin. wide, separated by 
in asbestos paint covered paper. Each loop has eighteen 
layers, and the strip is 470ft. in length. The bobbins are shorter 
than in the 1000-light machine, and weigh 3 ewt. 3 qr. 12 lb., and 
are wound with 3°5 mm. wire—No. 10—and have four layers and 
twenty-six convolutions. 
Fig. 3 shows the insulated between the two bobbin 
i Fig. 6 is an enlarged view of the connecting piece 
between the terminal and the collector holder seen at Fig. 5, 
Figs. 7 and 8 being details of the collector and terminals. Fig, 9 
is a section of part of the machine, and shows the completeness 
of the design in devices for oiling and keeping oil away from the 
armature and bobbins. Figs. 1, 2, show parts of the side frames 
carrying the bearings. From our engravings it will be seen that 
it isa most simple machine. The armature is very strong, and 
the manufacturers have some fine special tools for its construction. 


AUTOMATIC AIR RELIEF FOR FUMPS, 

THE accompanying engraving shows a very simple and ingeni- 
ous device for expelling the air from the valve chamber and clear- 
ance space of a pump barrel, described before the Société des 
Jngenieurs Civiles be M. Auguste Normand. In ordinary pumps 
the pet cock serves this purpose; but when the capacity of the 
pump is much larger than the quantity of water usually passed 
through it, as with surface condensing engines, the collected air 
is not so easily expelled, and much trouble is sometimes caused 
by the pumps losing water. To obviate the difficulty and 


pet cocks unnecessary, M. Normand attaches a small 
to the pump, so as to communicate between the highest 
where air accumulates and the tank from which water is 
» the plunger descends, the air is driven through 

, which is very small in diameter, only from in. to ,*,in., 
the plunger rises a small quantity of water enters the 
helps to prime the pump. The position of the 
pe is shown by the dotted lines. It will be seen 
the. pipe must be very small, so that the volume of its 


FARCOTS FANS AT THE CHAMPAGNAC 
COLLIERY. 


TE Farcot fan differs from those more generally known in 
this country chiefly in the form of the blades. These are not 
straight or bent in a regular curve, in such manner as the open- 
ings and exit of the air or gases are of the same sectional area, 
but are of the arrangement and form shown in elevation at Fig. 1. 
The admission of the air by the central orifice is effected at about 
an angle of 45deg., so that the blades will not suddenly strike 

air on entering, but simply divide it. After this curve of 
45 deg., the blade is bent back in the opposite direction, so as to 
coincide with the radius of the fan, the outer ends being 
suddenly bent again in the opposite direction, 20 as to 
cause the escape of the air to take place only in the direction 
opposite to that of the rotation of the fan. The air is, as a rule, 
taken in by the openings on each side of the fan, so as to prevent 
any side thrust ; the leakage between the top of the intake and 
the orifice of the fan is prevented in a simple and effective manner 
by providing grooves of sheet iron in each of the faces which 
interlock without friction. This plan of baffling the air, which 
may be compared to the turned grooves in a piston, is found to 
work very well. The system of construction adopted by M. 
Farcot enables a very much lighter and consequently cheaper fan 
to be employed than that of Guibal or Schiele, casing is 
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FARCOT FANS AT CHAMPAGNAC COLLIERY. 
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made of wrought iron rier and the fan blades of steel, the 
entire weight of an 8ft. fan and shaft being underaton. Figs. | 
1 and 2 show the general arrangement of the ventilating plant at 
the Champagnac Colliery, Cantal, France, the fan having 
pulleys on each end of its shaft, which are driven by means of a 
coun! actuated by a portable engine. Fig. 4 shows a _ 
sketch plan of the mine, the fans placed over the shaft at C, the 
depth of which is about 197ft. The orifices of the air intakes 
are at about the same level, the distance from A to H being 
756ft., B to H 492ft., and H to D1213ft. The diameter of 
the fan is 2mm. 50, or 8°2ft.; number of revolutions per minute, | 
170; horse-power used by the fan (French), 27 ; depression in 
the water gauge at bottom of shaft C, 0°7in. = 0m. 18 ; velocity 
of the air at D, 13ft.; volume of air at D per minute, 20,300 cub. | 
feet = 96m. 3. Duty, useful work, 96m 3 x °018 = | 
kilogrammetres = 2°304 French horse-power. Power taken by | 
the fan, 2°7 horse-power. 2 | 
From the above figures, which are furnished by the directing 
engineer of the mine from actual experiments, the duty is | 
ee H.P. = 85 per cent. Colliery ventilation in France is not | 
always carried out by means of exhaustion. For instance, at the 
Aveyron: Colliery, Decazeville, the workings are put under a | 
ressure which in ordinary work is about 30 millimetres of water, | 
t when the galleries are obstructed sometimes attains a pres- 
sure of 80 millimetres. The engine and fan in this colliery are | 
in duplicate, the former being a vertical compound high-pressure 
engine coupled direct to the fan shaft, whichit drives at the rate | 
of ninety-five turns per minute. The disc of the fan is 6 metres | 
in diameter, and consists of a number of blades similar to those | 
in the exhaust fan, with the exception that they are not curved 
back at the periphery of the fan. The Farcot system is now | 
very generally used throughout the Continent for fans of all | 
sizes, and is being introduced into England by Mr. Killingworth 
Hedges, of Westminster, who has just completed the designs for 
ventilating a large colliery, in which a Farcot exhaust fan will be 
employed. 


TABLE OF DIFFERENT VELOCITIES EXPRESSED | 
IN METRES PER SECOND. 
Tue following table, if cut out and put into the reader’s most- | 
used book of tables or f: found to contain some 
useful data, It has 


ormule, will 

been drawn up by Mr. James Jackson, | 

aoe to the Paris Geographical Society, and published in 
‘ature :— 


Metres | 
secon 
The comet of 3°25 
an hour (9 x 1852 metres) .. .. .. 
A ship going 12 knots an hour (12 x 1852 metres).. .. .. 6°17 
A wave 30 metres in with a of 300 metres 6°81 
A ship going 17 knots an hour (17 x 1852 metres).. .. 8°75 
A torpedo boat going at 21 knots an hour (21 x 1852 metres) 10°80 
A race-horse g an English mile in 2 min. 14sec. .. 12 
loping 900 metresa minute .. .. eo Bb 
An express train running 60 kilometres an hour .. 16°67 
Flight of a falcon, or a carrier pigeon oo ge 
A-waveinatempestatsea .. .. 21°85 


.. oo oe oo we os op from 25 t080 
The transmission of sensation by human nerves.. .. .. 83 

ht of one of the swiftest birds .. .. .. «. 88°90 

Velocity of a point on the equator of Mercury .. .. .. 146°87 
Propagation of the tide caused by the earthquake of Arica 
on August 13th, 1868 (Arica to Honolulu), according to 
Velocity of a point on the equator of Mars .. 244 

a sound in the air(+10°C.) .. .. 837° 

a4 a point on the equator of Venus .. 454°58 

” ” ” the 
A cannon ball 


Propagation of the movement of tides (North Pacific 


wi 


| education, 
| queathed by the will, dated 1 


Ocean); maximum according to Whewell 922 
The moon’s revolution round the Earth .. .. - 1012 
Velocity of a point on the equatorof Mercury .. .. .. 1034 
Concuss! of the ea: uake 25th, 1855); 

Velocity of sound in water (+ C.) 
Revolution of the first satelliteof Mars .. .. .. .. .. 1838 
Vi of a point on the equator of theSun .. .. .. 2028 


> 


Metres 

secon! 

Revolution of the fourth satellite of Uranus .. -. 3300 

hth turn .. 3738 

oe os ird ranus .. 3814 

Velocity of a t on the equator of Uranus .. . 3904 

Revolution of the satelliteof Neptune .. .. « 4505 

os » second satellite of Uranus .. . 4906 

*» of Neptune round the Sun . 5890 

> of the first satellite of Uranus . 5763 

a » seventh ,, Saturn 5794 

” ” ” 6398 

of Uranus round the Sun.. oo 

Proper movement of Vega .. .. 7000 

Displacement of the Sun towards the constellation of Her- 

Revolution of the fourth satellite of Jupiter.. .. .. .. 8359 

of Saturn round the Sun.. .. .. .. .. 9584 

ee of the fifth satellite of Saturn .. 9741 

a a point on the equator of Saturn .. 10 541 

Revolu the third satellite of Jupiter .. 10,869 

» fourth ,, Saturn ... 11,516 

Velocity of a point on the oprates of Jupiter 12,491 

Revolution of Jupiter round the Sun ee 12,924 

of the third satellite of Saturn .. 13,038 

» second ,, 13,999 

” ” ” ” Sai 14,568 

” ” first ” ” ad 6,425 

” ”, ” ” Jupiter 17,687 

of MarsroundtheSun .. .. 

” of the Earth ,, oe 29,516 

Proper of pella : 40°00 

Revolution of orgy Aen the Sun 47,327 

movement of the solar atmosphere 

Proper t of the 61st of Cy; ee 

The comet of Halley in perihelion 893,260 

Tempests of the solaratmosphere .. .. 402,000 

Electricity ; a telegraph submarine wire .. 4,000,000 

atrial 36,000,000 

Velocity of light 800,400,000 


THE Society or Enatnrers.—The Council having had under 
consideration for some time the desirability of removing from the 
present hall and offices of the Society to others of a more suitable 
character, we are happy to be able to announce that arrangements 
have been made for holding the ordinary meetings at the West- 
minster Town Hall. The offices, li , and reading-room of the 
Society will for the present be at 6, tminster-chamb The 
Town Hall is situated in Caxton-street, close to St. James’s Park 
Railway station. 

City AnD GuILDs oF Lonpon INstITUTE.—The Holt scholar- 


| ship, tenable at the Technical College, Finsbury, has been awarded 


for the first time this year. The student who has gained it is 
Charles Priest, aged 15, a pupil of the United Westminster Schools, 
The value of the part Pa is £20 a year for two years, with free 
The fund which provides this scholarship was be- 

, of yey | Ann Holt, for the 
benefit of a school she had established at Genoa, and was trans- 
ferred, by direction of the late Master of the Rolls, to the ‘‘ Official 
Trustees of Charitable Funds,” for the establishment of a scholar- 
ship in connection with the City and Guilds of London Institute. 
The amount of money transferred not being sufficient to provide a 
scholarship of £20 a year for two years, the Council of the Insti- 
tute supplemented it out of their corporate funds. 

THE INSTITUTION oF CrviL ENGINEERS.—The success which 
attended the course of lectures delivered this year has induced the 
council of the Institution of Civil Engineers to make arrangements 
for a similar series next session. Electricity—one of the great - 
sources of power in nature, which, according to the charter, it is 
the object of the civil engineer to direct—was then dealt with. 
Another most important source will now be treated, namely, 
“‘Heat in its Mechanical Applications.” The lectures will 
delivered on Thursday evenings, at 8 p.m., in the months from 
November to April, as under :—(1883) November 15th—‘‘ The 
General Theory of Thermodynamics,” by Professor Osborne 
Reynolds, F.R.8.; December 6th—“*The Generation of Steam, 
ont the Thermodynamic Problems Involved,” by Mr. W. Anderson, 
M. Inst. O.E. (1884), January 17th—‘‘The Steam Engine,” by 
Mr. E. A. Cowper, M. Inst. C.E.; Feb 2ist—‘* Gas and 
Caloric Engines,” by Professor Fleeming Jenkin, F.R.S.S, L. and 
E., M. Inst. C.E.; March 20th—‘‘ Comp: Air. and other 
Refrigerating Machinery,” by Mr. A. C. Kirk, M. Inst. C.E.; 
April 3rd—‘‘ Heat Action of Explosives,” by Captain Andrew 
Noble, F.R.S., M. Inst. C.E. Admission to these lectures will be 
as to the ordinary meetings of the Institution, that is to say 
members, associates and students will have the right of personal 
admission, and every corporate member will have the privilege of 
introducing one friend. 
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RAILWAY MATTERS. 
Government of Queensland is calling for tenders’ for the 
mani of the first section of the railway from Cooktown, 
314 miles. 

Tux tender of Messrs. Garget and Co, for the construction of 
the eighth section of the Western Railway, a distance of forty-one 
miles, including a bridge over the Maranora, New Z » has 
been accepted. The amount of the tender was £86,850. 
THE feljowing Hem of intelligence is from the Anglo-American 
—Nice :—‘‘ On the Paris and illes Railway, sixty: i 
including about 1500 carriages and wagons, have been 
the Westinghouse brake at the cost of 1800f. for each locomotive 
and 500f. for each ‘coach,’” 

A “puNcH,” which had been inaugurated in honour of M. 
Laguerre French railway servants, under the guidance of Le 
Moniteur Employés de Chemins de Fer, came off on the 25th 
October at the Café Central, Place de la Republique, Paris. M. 
Pichon, municipal councillor, presided. 

Tue property necessary for the junction of the Mersey Tunnel 
Railway. sis the Birkenhead and Chester line having been 
acquired, the houses demolished and cleared away, the contractor, 
Mr. John Waddell, is pushing on the works, and this section of 
the work will probably be completed by the end of February. 

Wir reference to the schemes for land-grant railways in 
‘Western Australia, from Beverley to Albany, and from York to 
Eucla, the Legislature, by a majority of eleven to nine, has affirm 
that the latter scheme is of rimary importance. It is understood 
that the subject is now finally disposed of by the House. and that 
the Government is empowered to negotiate 
the two lines. 

In concluding a report on a collision which occurred on the 29th 

tember, at Waverley station, Edinburgh, on the North British 
Railway, Major F, A. Marindin says: ‘‘ The train was not provided 
with sufficient brake power, considering that there were fourteen 
vehicles and only one braked vehicle besides the engine, If the 
driver had had a continuous brake at his command he could cer- 
tainly have stopped his train when he found that he was running 
in too fast.” 

Tue Agent-General for the Cape of Good Hope—Captain Mills— 
has recently been advised that 1U0 miles of new railway have been 
recently opened for traffic—36 miles on the Eastern system, and 64 
on the Midland system, where Colesberg, and practically also the 
border of the Orange Free State, have been reached. By the end 
of the year 1884 the colony will have—including 40 miles of private 
line—1540 miles of railway, costing the Government of the country 
some thirteen millions sterling. 

A report to the Board of Trade has been made by Major 
Marindin on a collision which occurred on the 24th August at 
Retford, on the Manchester, Sheffield, and Lincolnshire Railway. 
Major Marindin says :—‘‘The guard saw the home signal at 
oe bed mage J 500 yards away from it, and the brake van 
of the mineral train very soon afterwards, and his brake was at the 
time hard on, but if he had had the power of applying the con- 
tinuous brake, which is a most essential condition for a proper 
brake, he would probably have been able to stop the train and 
avert the collision.” 

In the small talk running the round of the Swiss nonnragenn is 
an anecdote which appears in the Journal de Geneve o tober 
25th, as well as in several other Swiss journals. Mons. Petitpierre- 
Steiger, Neuchatel Councillor of State, and director of finances, 
met, in a railway carriage full of people, Mons. Ladame, the can- 
tonal engineer, and demanded where he was going. An evasive 
answer was given. Whereupon “his yoo) the director of 
finances,” to ware the report, exclaimed, ‘‘ Understand that I am 
a Councillor of State, consequently your superior, and that I have 
the right to demand how my subordinates employ their time.” 
The Val de Ruz considers this censure “‘ decidedly very scandalous.” 


Ar one of the Northern States depéts lately an old lady, whom 
an in train had just deposited, timidly approached a brake- 
man and asked if he knew whereabouts on the line her nephew 
was —— ** Abner?” said the railroad man, ‘‘ Oh, he’s been 
changed about ay lately. He fired the John Edward till 
she ditched the graves and he got stove in. When he came out 
they gave him the Owl for a while, then he broke the two-eight 

er till she jumped a know-nothing, and he got pinched 
somewhere, and now I believe he’s spare round the yard. You see, 
he’s had hard luck.” The old lady stood speechless for a moment, 
as if trying to digest the idioms of the railroad, and then said 
softly, as ifat a hazard, that she ‘‘ thought he had.” — Boston Globe. 

Or the various railways of South Australia we find that the best 

ing one is that from Adelaide to the Semaphore, which yielded 

,641 2s. 7d. over working ex , upon a total cost of con- 
struction, &c., of £263,918 6s. The North line gave a net 
revenue of £69,459 12s. 7d. on a cost of construction of 
£2,107,215 2s.; Port Pirie, Terrowie, and Quorn gave a balance 
revenue over working expenses of £25,836 12s. 8d. on a total cost 
of construction of £820,632 14s. 8d. All the other lines gave lower 
returns, the Strathalbyn and Middleton, Goolwa and Victor 
Harbour, and Port Broughton and Barrunga Range showing an 
excess of working expenditure over revenue of £ 1s. 7d., 
£499 15s. 4d., and £358 1s. 11d. respectively on a grand total cost 
of construction, &c., of the three lines of £251,456 19s. 

New SovurH WALgs has nothing to complain of in the results 
of her railway enterprise. Indeed, we find, says the Colonies and 
India, that during recent years these railways have paid very hand- 
some returns. In 1881 the return paid was 54 per cent.; in 1882, 
with the large capital of £14,760,500, and notwithstanding the 
large increase made to the mileage open, the return paid was 
nearly 5} per cent.—a result due not alone to the vast resources 
of the colony, but partly to the economy with which the railways 
have been worked, the proportion of expenditure to the earnings 
being less in New South Wales than in any of the Australian 
colonies. When it is remembered that the capital expended was 
raised at about 44 per cent., it will be seen that the railways occu- 

the unique position of actually returning a profit to the State. 

e following figures show more clearly perhaps than words the 
extent of these railway transactions :—In 1882 the total earnings 
were no less than £1,698,863. The number of tons of goods hauled 
was 2,619,000, and the number of passengers’ journeys made was 
nearly 9,000,000. 


A PULLMAN dining car of the 5.40 express to Leeds has been lit 
by six Swan incandescent lamps, supplied with electricity from one 
battery of twelve cells, the dimensions of the battery being 
—Length, 4ft.; breadth, 8in.; and depth, 8in. The bati is of 
zinc and carbon, with a new depolarising arrangement, the details 
of which have not been made public. e lamps diffused a bright, 
warm, and perfectly steady light, which was at no moment affected 
by the oscillation of the carriage, and which made it not only 
ible, but perfectly easy, to read a newspaper or book printed 
small type. The result of other preliminary trials of the system 
has been that several railway companies, including the Great 
Eastern, the South-Eastern, and the London and South-Western, 
have shown a desire to adopt it. The light can be turned on or off 
at pleasure, and it can therefore be used in the day when a train 
is passing through a tunnel, The inventors of the battery express 
@ belief that they will be able to supply private dwellings with 
electric light for less than the estimate lately put forward by the 
Edison Company and the Golcher Com . The battery which 
was used on T! ~~ week weighed under 150 lb., and one capa- 
ble of supplying eighteen lights for eighteen continuous hours 
would weigh about 3cwt. The inventors of the system are Mr. 
G. C. V. Holmes and Mr, F, E. Burke. Mr. F, Cheeswright, 
who is connected with the Sykes block system, has also taken an 
. active share in the introduction of the light, which was on Thurs- 
day week under management of Mr. E. Travers Zohrab. 


‘or the construction of 
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NOTES AND MEMORANDA. 


' Tie‘ substance known as anthracene has been found by Dr. 
Tommasi to a new property, namely, a sensitiveness to 
light, which will doubtless prove of value. Anthracene on e 

to light acquires different physical and chemical properties without 
any change in its composition. Ifa cold, clear, saturated solution 
of anthracene in benzol is exposed to the direct rays of the sun, it 
becomes turbid and deposits crystals, which have received the name 
of paranthracene. 


M. P. TrHon has lately shown at the Industrial Science Society 
of Lyons a new semi-incandescent lamp, giving the brilliancy of an 
arc light. This, Nature says, is attained by having two carbon 
rods, slightly inclined to one another, brought down on to a small 

ism of chalk, and ted from one another by a small rod of 

he same material. e current passes through the chalk rod, 
making it incandescent. By this means the light is rendered 
steadier than an are light, and it is said to have the same brilliancy, 
which we doubt, 


ACCORDING to a communication made to the London section of 
the Society of Chemical Industry, by Mr. W. Weldon, F.R.S., it 
does not seem that we are much nearer to cheap aluminium than 
we have been for a longtime. A short time since it was announced 
that a new method of production had been invented and was in 
use, but Mr. Weldon says this invention only relates to the produc- 
tion of anhydrous alumina from potash alum, and if the method 


ed | of obtaining this were 50 per cent. cheaper that of M. Pechiney, 


of Salindres, it would only cheapen aluminium by 5 per cent. 


THE number of miles of streets which at present contain mains 
constantly charged, and from which constant sup ly can be given, 
and upon which hydrants for fire Dmg coul fixed, in each 
district of the metropolis, is as follows :—Kent, about 85 miles ; 
New River, about 218; East London, 120; Southwark and Vaux- 
hall, 119; West Middlesex, 904; Grand Junction, 49 ; Lambeth, 
136%; Chelsea, 68; making a total length of about 886} miles. 
The companies are ready to give constant supply and to affix 
hydrants whenever legally required todo so. 


CoLONEL BoLTon says in his September report on the London 
water :—‘‘In the absence of a duly authorised and official 
‘standard of filtration’ regulating the volume of water to be 
— through a given area of sand in a given time, it has been 
‘ound, during the past eleven oo by the London Water Com- 
panies, that when the rate of filtration does not exceed 540 

allons per square yard of filter-bed each twenty-four hours, the 

teration is effectual, and this has been generally recognised as 
a tentative standard rate of filtration. The filters have, however, 
different thicknesses of filtering material.” 


A VINEYARD proprietor near Nimes having had several com- 
laints made |to him about his wines, requested M. Barthélemy, 
ofessor of the Faculty of Sciences at Toulouse, to analyse them 
for him. In some of them a rather large proportion of arsenic 
was found, larger than the trace sometimes found in certain red 
wines. The wine from one barrel tested contained no arsenic at 
all, and in this instance the cask containing the wine was a new 
one; it had not been previously used. The other barrels had 
been cleaned after use with ‘‘ drogue,” which, in point of fact, is 
diluted sulphuric acid, and the sulphuric acid of the central dis- 
tricts of France has of late years contained so much arsenic that 
M. Barthélemy has sometimes used it to obtain a supply of that 
material. 

**BRADSHAW’S RAILWAY GUIDE” map of Great Britain which 
accompanies that indispensable manual is now ruled with meridian 
lines at every 1} deg. of longitude, or every 5m. of time from 
Greenwich, so as to show at a glance, sufficiently nearly for 
practical pu , the difference between the local time at every 
town in the United Kingdom, and Greenwich or railway time. 
The difference, it is true, is small enough to be neglected in the 
eastern counties; but is considerable enough to require to be 
remembered in the western half of theseislands. Thereis, Nature 
remarks, an advantage which will be realised whenever these time 
meridians replace meridians of a on school maps, as they 
are bound to do by degrees. It is that they tend to give clear ideas 
of longitude, of the earth’s diurnal revolution, of time itself. 
Meridians, as such, are mere co-ordinates of ition, and have no 
n connection with time, and the ideas of many even 
educated people are extremely hazy on their mutual relations. 
Messrs. Blacklock, of Manchester, probably make no pretension to 
be educational reformers, but in taking the initiative in this 
improvement, they are in fact, thanks to the great circulation of 
“‘ Bradshaw,” helping to prepare the public mind for the adoption 
of a universal first meridian, and giving great assistance to the 
schoolmaster. 


MARSEILLES is supplied with water from the Durance by a canal 
constructed at a cost of nearly two millions sterling. It is 81,625 
metres in length, and after it was completed the death-rate of the 
port, which amounted during the ten years previous to the con- 
struction of the canal—1840-9—to 39°23 deaths per 1000 of the 

ulation, was reduced in the ten following years—1850-9—to 
F060 r 1000. Yet even in 1882 it was ascertained that out of 
the 39,727 houses existing in Marseilles only about 18,000 had a 
water supply from this source. ‘I'here are some quarters where the 
mortality reaches an apalling figure. In the Ninth Arrondisse- 
ment, for instance, it amounts to 48°67 per 1000, and in the Thir- 
teenth, or Belle-de-Mai district, to 50°90, A state of insalubrity 
that can produce snch a death-rate must be most propitious to the 
propagation of cholera if once the germs are introduced, and the 
statistics show this to be the case. There died at Marseilles from 
Asiatic cholera, 865 persons in 1834, 2576 in 1835, 1526 in 1837, 
2211 in 1849, 3069 in 1854, 1410 in 1855, and 2037 in 1865. The 
population increased in that period of time from about 150,000 
inhabitants to 250,000; while it has now reached 336,099, with a 
death-rate for the = 1882 of 30°31 per 1000. The sewage of 
Marseilles and the house drainage is generally in a most unsatis- 
factory state. 


In ‘‘ Notes on some recent Astronomical Experiments at High 
Elevations on the Andes,” described to the British Association by 
Mr. Ralph Copeland, made during the first half of this year at the 
cost of the Earl of Crawford, some figures are given which are of 
interest. At La Puz, in Bolivia, 12,000ft., with the full moon in 
the sky, ten stars were seen in the Pleiades with the naked eye, 
and also two stars in the head of the Bull that are not in Arge- 
lander’s Uranometria Nova. The rainy season lasted roughly 
until the end of March, after which there was a large proportion 
of fine sky. At Puno, on Lake Titicaca, 12,600ft., with a Gin. 
telescope mounted on a lathe headstock, a number of small plane- 
tary nebulz, and some stars with very remarkable spectra, were 
found by sweeping the southern part of the Milky Way with a 
prism on Professor Pickering’s plan. Observations were also made 
at Vincocaya, 14,360ft. Attempts to see the corona proved futile, 
nor were the prominences seen otherwise than in the spectroscope, 
the only difference being that the slit could be opened far wider 
than down at the sea level. A most careful examination of the 
zodiacal light failed to show even the slightest suspicion of a line 
in its spectrum, which was continuous although abort. Both at 
Puno and Vincocaya the air was very dry, the relative humidity 
there and at ey 7700ft., being as low as 20 percent. At 
Vincocaya the black bulb at one time stood above the local boiling 
point, while the wet bulb was coated with ice. The author was of 
opinion that an observatory might bé maintained without discom- 
fort up to 12,000ft., or even a little higher—the night temperature 
falling only slightly below the freezing point. At greater eleva- 
tions the thermometer falls 1 deg. for every 150ft. of height, the 
barometer sinking about Olin. for the same change. At 15,000ft. 
it will thus be seen that arduous winter conditions are reached 
without any very material gain in the transparency of the 
atmosphere, 


MISCELLANEA. 


Mr, Joun 4 well-known American engineer and 
writer, died recently at seventy-three years. 


A USEFUL and interesting paper on magneto and dynamo-electric 
machines, read before the Institution of Civil Engineers of Ireland, 
is now published as a separate pamphlet by Mr. Falconer, Dublin, 


and by E. and F. N. Spon, London. 


Tue Paris Figaro says that the eminent French chemist, M. 
Basset, has discovered a method of producing currents of elec- 
tricity at a fabulously cheap rate, and is working with M. Bazin, 
an engineer, to bring his discovery into practical use. 

M. E. CazeEuts the new prefect of the Bouches-du-Rhone, is a 
scientific man versed in English literature. He has translated 
most of the works of Herbert Spencer, Grote, and others, into 
French ; also Liebig’s ‘‘ Letters on Chemistry,” from the German. 


Tue Electrical Power and Storage Company is withholding the 
supply of its accumulators until Jan next, when it is expected 
that an improvement will be affected, which will, we are told, 
dispense with metallic connections in the battery from cell to cell, 
and will dispense with boxes. 

Durine the week ending October 20th the new mill just opened 
by the Barrow Hematite Steel Company turned out no less than 
2580 tons of rails and 119 tons of blooms, total 2699 tons. It has 
been calculated that of the time worked one rail was rolled in 
every thirty-two seconds. The mill worked eleven turns. 


THE Municipal Council of Boul , the Chamber of © ce, 
and the Geographical Society of that town, are in favour of 
tunnelling the Alps at the Great St. Bernard, that route being the 
best for the trade of Boulogne ; Dunkirk, Calais, and the of 
the North of France are seconding the endeavours of Bo’ to 
get this route selected. 

THE demolition of the palace of the Tuileries having been 
decreed by the Parisian authorities, it has been resolved to preserve 
those portions which are interesting from an artistic and historical 

int of view. Consequently some porticos from the ruins of the 
Taileries are now being re-erected on the left side of the Seine, in 
the park of the ero, 


Last year, at this time, parts of Southern Europe té be 
deluged by rain brought down by the Alps. This year there may 
ibly be a reaction in the other direction. At Cannes there are 
already complaints of inadequate rainfall, and at Zurich, north of 
the Alps, the weather is fine and warm, although in some seasons 
the district is under snow before the end of October. 

On Wednesday afternoon Messrs Robert Thompson and Sons, of 
Southwick and Bridge dockyards, launched from their former yard 
an iron screw st —d ions, 350 by 43.3 by 26.9; total 
tonnage of about 6200. She will be fitted with engines of 306-horse 

wer by the Wallsend Shipway and Engineering Company, 
Wallsen -on-Tyne. As the vessel left the ways she was named 
the ‘* Regian ” by Miss Conaway. 

Mons. BREGUET, who was noted in France for his improvements 
in ships’ chronometers, died in Paris on the evening of October 
27th: His father was a maker of chronometers. He was an early 
worker in the improvement of telegraphic instruments, and was an 
honorary member of the Bureau des Longitudes. He obtained 
several gold medals for his improvements in clocks ; obtained the 
medal of the Legion of Honour in 1878, and was made a member 
of the Academy of Sci in 1874. 

In this column in our impression of the 19th ult., reference was 
made to a new system of producing door other name platés, 
panels, &c., invented by Mr. C. L. H. Summers, of Gosforth. It 
should have been said that the letters were stamped through the 
brass plate for the receipt of glass letters, instead of wax filling, 
and not that the lettering is cut through. The name plates are 
thus produced by a p very much ch ti ing, and 
the filling may last as long as the plate. 

THE Nice Exhibition is in a backward state, and will probably 
not be opened till the middle of December. A characteristic 
feature of it will be the display of articles of luxury. The glass- 

inting industry will be largely — The firm of Veuve, 

rin, and Co., of Chartres, will fill the large semicircular window 
of the transept—39ft. long—with a magnificent specimen of their 
work; the subject is the car of the Sun, driven by Apollo, an 
appropriate allegory for the sun-favoured shores of the Mediter- 
ranean. 


On the 24th ult. a fine new passenger steamer, named the Dart, 
built by Messrs. Raylton Dixon and Co. for the Royal Mail Steam 
Packet Company, for service between Southampton and the West 
Indies, Brazil, went to sea from Middlesbrough. The vessel is in 
length 332ft.; breadth, 38ft.; depth of hold, 26ft. The engines 
were constructed by Messrs. Thomas Richardson and Sons, of 
Hartlepool, to indicate 1600-H.P., and drive the vessel a guaran- 
teed average of eleven knots; but on her trial trip, we are in- 
formed, she maintained a speed of thirteen knots. 


On Wednesday afternoon Messrs. Schlesinger, Davis, and Co. 
launched from their shipbuilding yard at Wallsend a finely- 
modelled screw steamer, named the Dalmatia, 248ft. in length ; 
breadth moulded, 34ft. 6in.; depth of hold, 20ft. 44in., with a carry- 
ing capacity of 2300 tons dead-weight. Her engines, of 150-horse 
power nominal, have been constructed by the North-Eastern Marine 
Engineering Company at Wallsend, and will at once be put on 
board. The cylinders are 29in. and 56in. diameter tively, 
with a stroke of 42in, The boilers, which have a total heating 
surface of 2700 square feet, will work at a pressure of 901b. per 
square inch, 

A FEW days ago a fire occurred on the premises of M. Rousselot, 
a banker in Nantes, and the iron safe of the bank was for ten hours 
subjected to furnace heat. The calcined safe was afterwards dug out, 
removed, and opened in the presence of the banker, his cashier, 
and the Mayor of Nantes. It was long and tedious work to remove 
the remains of the outer part of the safe, and the excitement of the 
operation was great, the banker being uncertain whether he was a 
ruined man or not, for it was possible that notes and securities 
worth six or eight millions of francs had been destroyed. By the 
aid of oil and a key the inner safe was opened, and the papers 
found intact. 

In the course of the execution of the works at Rome for the 
improvement of the flow of the Tiber, it has been decided to em: 
ploy dynamite to disintegrate the foundations of ancient works in 
the bed of the river. The dynamite will not be used within 20m. 
at least of any bridge, and within less than 10 m. of the river bank, 
and will be employed only where the depth of water is not less 
than 1m. Only one charge of dynamite will be exploded at a 
time, and one minute before each explosion three clarion notes 
will be sounded as a warning to the public; the spectators will be 
kept at a safe distance by the municipal guards. The charges of 
dynamite will not exceed a quarter of a kilogramme each, and they 
will be prepared outside the city. The dynamite store will be 
placed far from any human habitation. 


TuE electric lighting of the Manchester Royal Exchange, which 
for something like a couple of years has been carried out success- 
fully by the British Electric Lighting Company, has this week 
come to a sudden and extraordinary collapse. With the improve- 
ments, which have been age f worked out here and there in 
the arrangements, the system had been got into thoroughly satis- 
factory working order, but with the close of last week the com- 
—_ servants, for some reason of which there does not — to 

any definite explanation at present, were withdrawn, and since 
then the whole of the plant has been lying idle. Fortunately, 
this had no more serious results than a compulsory return to the old 
system of lighting by gas, the fittings for which the Exchange 

irectors have very wisely maintained intact as a reserve in view 
of any possible eventualities, 
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THE FERRANTI DYNAMO ELECTRIC MACHINE. 


MESSRS, FERRANTI, THOMPSON, AND INCE, LONDON, ENGINEERS. 
(For description see page 341.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveavu, Rue de la Banque. 

BERLIN.—Asuer and Oo., 5, Unter den Linden. 

VIENNA.—Messrs. Grrotp and Oo., 

LEIPSIC.—A. Twiztmryer, Bookseller. 

NEW YORK.—Tae Witimer and News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


correspondents 
public, and intended for insertion in this column, must, é 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 
*,* We cannot undertake to return drawings or manuscripts; we 
*,* Al letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
nications. 


Sreev LiresoatTs.—Mr. Skelton's address is Longden House, Millwall 
J. R. (Bide Copse).—Molesworth's “‘ Pocket-book,” published by Messrs. 


T. drawings must be 29hin. by or Qhin. by 14hin., leaving 
a margin of lhin. all round. 

J. W.— ling Orders may be obtained from Mr. P. 8. King, Canada-build- 
ings, King-street, Westminster. 

) anv W.—The application will be completed under the old Act down 
After that the patent will be governed by the 
new law. 

A. M.—Oranes and hoisting gear are made in the United States by Messrs 
Copeland and Bacon, New York; Lidgerwood and Co., Chicago; the 
Industrial Works, fe City, Michigan, and many other firms. 

way 


have been worked to a limited extent in 
Great Britain by hydraulic power. It does not appear that the system 


P pr ges over existing arrangements that its 
adoption is likely to extend rapidly 

H. von Exoetmanw (Rostoff-on-Don).—For tin-plates of the kind you 
want you may apoly to Messrs. Leach, Flower, and Co., 4, Cullum-street, 
B.C., or the Yatalufera Iron and Tin-plate Company, Austinfriars, E C.; 
and for plates, to Messrs. Samuel i 

ire, or to Mr. B. D> Till, Lombard-street, EC. 
eae, say nothing concerning the speed at which the load is to be 


y 
that due to gravity at 75 lb , or 85 lb per ton total, and 8 x 8 = 255 1b. 
TuM.— Page 327, Tenders: The first one named should have been flood 
works at Leicester, not Worcester; and it should have been stated that J. 
Gordon, C.B , Borough Surveyor, is the engineer for both contracts. 


SPEED INDICATORS. 
To the Bditor of The Bngineer.) 
81r,—I should be obliged to any reader who could furnish me with the 
address of a firm making a » indicator—Napier’s system. It is one 
in which a column of mercury is used. Cc. G. N. 
October 29th. 


AQUARIUM BUILDERS, AND USING THE HEATED WATER FROM 
GAS ENGINES. 
(To the Bditor of The Engineer.) 

Srm,—Can any reader give me the names of some of the best aqua- 
rium makers, and the means of supplying the tanks, and getting of 
the dirty and waste water? Can any reader tell me the best means 
She heated water trom the Otte engine after has done its 
duty, so that it might be used again after being cooled ? 

Peckham, October 80th. W. W. H. W. 


SUBSCRIPTIONS. 
ene ty from any 


from the the ng 
Half-yearly (including double numbers)... 
Yearly (imeluding two double numbers) .. 


Foreign Subscriptions for Thin Paper Copies will, until her notice, be 


. France, Germany, 
ew Brunswick, Newfoundland, New New 
Wont Coast of Africa, West Indies, Cyprus, £1 16a’ China, Japan, 


Greece, Ionian Islands, Norway, , Russia, Spain, Sweden, 
Chili, £1 166. Borneo, Ceylon, Java, and £2 0s. 6d. Manilla, 
Mauritius, Sandwich Isles, £350." 

VERTISEMENTS. 


for two lines one shilling and sixpence ; odd lines are 
one shilling. The line averages seven words. When an advertise- 
measures an inch or more the is ten shillings inch. AU 
from the avast be accompanied by 
in payment. a ad: be inserted with all 
regularity, regularity in any such case. 

All except weekly advertisements taken subject to this condition. 


MEETINGS NEXT WEEE. 


Improvements, and hee,” Mr. Andrew Greig, the 
leading features of which are as follows for 


of the town ; course ado in Ler | properties; removal of old 


A paper “On th 
ay of Sheffield, will be read, of which the following is a syllabus :— 
echanical engineers and their work. (2) The ing required to 
cient, including a description of continental 
training. (3) The means eir disposal 
for obtaining a prope cluding a description of one or two 
worksho: 


r 
eering echools, and a consideration of the subject of 
. (4) Suggestions for the direction of future efforts to 
Promote the welfare of engineers and engineering in this a. 
TY oF TELEGRAPH ENGINEERS AND ELEcTRICIANS.—Thursday 
“ Volta-el ndu ex 
by Smith, President. 


DEATHS 
On the 25th inst., at Bude, in her 81st year, Emma Joan, widow of th® 
Rev. M.A., of Sutc 
Comme Harrison, and only surviving 
bor year, gran dat ater of the late Dr 
LL D., his daughter Sarah—the mother of the decoased-—having married 
the late Mr. Finch, 


married 


Groucutt and Sons, Bilston, | hag 


THE ENGINEER. 


345 


THE ENGINEER. 


NOVEMBER 2, 1888. 


FURTHER AMALGAMATION OF LONDON GAS COMPANIES, 


Tue amalgamation of the South Metropolitan Gas 
Company with the Chartered, which has been spoken of in 
some quarters as an assured transaction, will leave only 
one more company to be absorbed in order to subject the 
gas supply of the metropolis to one homogeneous system, 
As for the certainty of this event, the process has gone 
so far that the two companies are a upon the terms 
as between themselves. The Board of Trade have now 
to see that the terms of the compact are such as can be 
endorsed on behalf of the public. If all is well in this 
respect, the Board of Trade have only to approve, an 
Order in Council will complete the legal procedure, and 
the South Metropolitan will follow in the wake of the 
eleven other companies which have been absorbed by the 
same ambitious and successful corporation. Earliest in 
the field, the Chartered Company was at one time by no 
means the largest of the organisations which supplied Lon- 
don with gas. When Parliament addressed itself anew to 
the subject of the metropolitan gas supply in 1868, the 
capital employed by the Chartered Company was only 
about one-sixth of the total, and the Imperial alone far 
excelled it in magnitude. But absorption soon followed, 
being distinctly promoted by the legislation of 1868, in 
accordance with the opinion which then prevailed, both in 
and out of Parliament, that amalgamation was favourable 
to economy. Obviously it should be less expensive to 
have a district supplied by one company than by a dozen ; 
but some controlling power outside the companies is 
necessary, otherwise the shareholders may be expected to 
reap the benefit rather than the consumers. How far this 
been secured may be judged by the financial results. 
In 1869 the management charges of all the London gas 
companies, taken in the aggregate, amounted to 19°24d. per 
ton of coal, or 2:28d. per 1000ft. of gassold. In 1882 these 
items were reduced to 11°56d. per ton, and “1-2ld. per 
1000ft. The London Company, which down to the close of 
last year remained separate, shows a very different result, 
the management charges merely falling from 15°93d. per 
ton of coal to 15°45d., and from 1°95d. per 1000ft. of gas to 
164d. The management charges of the Chartered 
Company fell in the meantime from 18°26d. per ton 
to 10°19d., and from 2°21d. per 1000ft. of gas to 1:05. 
The diminution of expense is still more marked 
when we look at the amount absorbed by the directors 
and auditors. The fees for these authorities, taking the 
aggregate of all the companies, amounted to £22,788 in 
1869, and fell to £17,584 in 1882, although the quantity 
of coals carbonised had risen in that period from less 
than 1,200,000 tons per annum to more than 2,000,000. 
The fees to the directors and auditors of the Chartered 
Company have fallen in three years from 4°61d. per ton of 
coal to 1°47d., while the proportion for the London Com- 
pany scarcely shows any diminution. The disadvantages 
connected with the manufacture and supply of gas on a 
comparatively small scale are shown by the position of 
the Ratcliffe Company in 1869. This was the smallest of 
all the companies, its consumption of coal being less than 
20,000 tons per annum. Its management charges exceeded 
2s. 1d. per ton, and amountéd to 3:34d. per 1000ft. It was 
subsequently absorbed in the Commercial, which has 
otherwise remained in its original condition down to the 
present time, with management charges which pro rata 
considerably exceed those of the Chartered, though in 
1869 the balance was the other way. 

The economy of amalgamation is, however, to be repre- 
sented by something more than a reduction on account 
of directors’ fees and the like. If affairs are properly 
administered, consolidation should have an effect on every 
class of outlay. One remarkable result which presents 
itself in the accounts of the London gas companies is that 
the net cost of coals—that is to say, the cost after deduct- 
ing the receipts for the residual products—is absolutely less 
in 1882 than it was in 1869, although the actual quantity 
consumed is not very far short of being doubled. The 
companies spent for coals at the earlier date the sum of 
£955,618, whereas last year the total had risen to 
£1,466,771. But the net cost had fallen from £581,955 to 
£531,756. So far as coals were concerned, the companies 
were making 21 million thousands of gas last year for 
£50,000 less than it cost them to make half that quantity 
in 1869. In other words, while paying £511,000 more for 
coals, they received last year £561,000 more for residuals. 
The difference represents more than 74d. per 1000ft. of 
gas. The improvement is especially marked in the case of 
the Chartered Company, which incurred a net cost for 
coals at the rate of nearly 1s. 8d. per 1000ft. of gas in 
1869, falling to 7}d. in 1882. The reduction is thus more 
than a shilling per 1000ft., and it is instructive to observe 
that the reduction in the charge for the Chartered gas, as 
supplied to the consumer, has been 10d., the price coming 
down from 4s. per 1000ft. to 3s. 2d. Next year the price 
is to be lowered to 3s., thus representing, within a fraction, 
the full difference in the net vost of coal. Comparing the 


- | state of affairs at the two dates, 1869 and 1882, we find 


the receipts for residuals rising rather more than 2d. per 
1000ft. of gas, while the gross cost of coal has fallen by 


try | about 5d. on the average, but nearly 10d. in the case of the 


Chartered. The actual cheapening of coal to the Chartered 
at first hand has been nearly 5s. per ton. 

For much of the foregoing data we are indebted to Mr. 
Field’s excellent yearly “ Analysis,” a work which may be 
profitably studied by all who wish to understand the pro- 
gress of the London gas supply. The magnitude of the 
amalgamation now on the apis is an interesting feature. 
By its absorption of the London Company a few months 
ago, the Chartered has now an employed capital ae 
to nearly eleven millions. The employed capital of the Sout 
Metropolitan exceeds two millions. If the latter should 
be absorbed in the former, the united capital at th 


beginning will be £13,352,000, The sole remaining 


company, the Commercial, has a capital of abou 
three-quarters of a million. The outstanding company 
will therefore be a pigmy by the side of a giant, if the 
great amalgamation takes place. The terms on which the 
South Metropolitan is to be absorbed have been skilfully 
devised with a view to reconcile conflicting interests, if pos- 
sible. It has long been thought that there would be consider- 
able difficulty in uniting the South Metropolitan with the 
Chartered ; but it happens that the arrangements have 
been made at last with sin swiftness, e refusal on 
the part of the Commercial to join in the fusion has been 
the act of the directors without consulting the shareholders, 
and seems to have been a somewhat abrupt and hasty 
decision. Possibly a different feeling will prevail on a 
subsequent occasion. With respect to the public interest, 
some objection appears to lie against the present scheme, 
seeing that the initial price of gas in the South Metro- 
politan district is 3s. 6d., and in the Chartered 3s. 9d. 
The sliding scale governs both, so that the consumer has 
an obvious advantage in the southern district. The South 
Metropolitan Company is supplying gas at 2s. 10d. per 
1000ft., whereby the limit of the statutory dividend 
becomes 12 per cent., being a quarter per cent. extra for each 
penny below the initial price. The Chartered Company 
might divide three-quarters per cent. more than the South 
Metropolitan, and hence it has been argued that when the 
amalgamation takes place the initial price should be made 
3s. 6d. for the whole undertaking. This point will doubtless 
be laid before the Board of Trade; but there appear to be 
some counterbalancing elements in the well-contrived 
scheme which now awaits the approval of the Department. 
The answer to the appeal is that the capital of the South 
Metropolitan, so far as it comes under the sliding scale, 
will henceforth receive a fixed dividend equal to that which 
is now being received. Hence, however much gas may be 
cheapened in the future, the dividend on the old South 
Metropolitan capital will not rise, and the profit thus saved 
will help to bring down the price of gas. On the whole, 
the scheme has much to recommend it, though it meets 
with opposition from the local authorities in the present 
South Metropolitan district. It is even questioned whether 
the initial price for gas in that district can be ignored 
without the direct authority of Parliament. 


DOWSON’S GAS AS A MOTIVE POWER. 


In our impression for October 5th, p. 260, we illustrated 
the plant devised by Mr. Dowson for utilising water gas as a 
motive power. It has since been publicly stated that 
Messrs. Crossley Brothers have recently made a test at 
their Openshaw Works, Manchester, of the fuel consumed 
by Crossley gas engines worked with Dowson’s gas ; that the 
engines indicated an average of 90-horse power for seven- 
teen days, and that the fuel consumed was 8 tons, equivalent 
to a consumption of 1°3 lb. per indicated horse-power per 
hour. This is a very remarkable statement. We do not 
know how many engines were employed, but we have no 
authentic record of a steam engine indicating but 90-horse 
power working with so small an allowance of fuel. No 
detailed information has been supplied by Messrs. Cross- 
ley as to the conditions under which the engines were 
worked ; and we have consequently no means of testing the 
accuracy of the statemert. We have not the least doubt 
that it has been made in perfect good faith. In other 
words, we are sure that Messrs. Crossley believe that they 
have during seventeen days obtained 90-horse power, and 
that they have burned but 8 tons of coal. Concerning the 
last point there is no room for doubt; but so much cannot 
be said of the power exerted. Everything depends, when 
the work done is variable, on the frequency with which 
diagrams are taken. In the Openshaw Works the gas 
engines are employed in driving shop tools, the power 
expended must vary continually, and nothing would be 
easier than either to over or under estimate its amount. 
Our readers can attach their own value to the statement 
we have quoted. To us it seems that, even if we make 
considerable allowances, there must inevitably remain so 
large a difference between the consumption of coal for a 
90 horse engine, and that apparently demanded by the engines 
referred to, that Dowson’s gas may claim to be the most 
economical source of power yet brought into actual use. 
Before proceeding to investigate the questions on which its 
economy hangs, it will be well to explain what the Dowson 
gas engine system is. Instead of using ordinary coal gas, 
Mr. Dowson employs what is commonly known as “ water 
gas.” He manufactures this gas as the engine wants it ; 
and the space occupied by the generating apparatus is 
about equal to that which would be taken up by a boiler 
developing equal power. The Dowson gas plant consists 
first, of a small steam boiler ; secondly, of a stove in which 
coal or anthracite is burned ; and, thirdly, of a gasholder, 
which is an ordinary gasholder in miniature. When thestove 
has been charged with coke and is fully alight, superheated 
steam isturned from the little boilerto which we have already 
referred, into a small air injector or blower, and by this 
means sufficient oxygen is supplied to the coke to main- 
tain its slow combustion in the stove, now shut close. The 

8 given off is conveyed by a pipe to the gasholder, where 
it is washed and is then ready for use in the engine. The 
air injector maintains a pressure equal to 2in. or 3ip. of 
water in the coke stove, so that the gas passes freely from 
the latter into the gasholder. The steam is used to secure 
this end for one thing, but it also serves another purpose, 
and thus performs two duties. : 

When everything is proceeding as it ought, that is to 
say, after the few adjustments necessary have been made, 
about 6 lb. of air ought to besupplied for every pound of coke 
or anthracite burned. This weight of air contains 14 !b. of 
oxygen, which unites with the carbon of the coke, forming 
2} lb. of carbonic oxide—CO. The steam blown in, is de- 
composed by the hot coke, which takes the oxygen, making 
with it CO, and leaving the hydrogen free. We have no 
data as to quantity of steam used, but it is comparatively 
very small. Attempts have been made over and over 
again to make “water gas”—so called because steam is 
used in its manufacture—rich in hydrogen, by blowing in 

lenty of steam ; but the heat absorbed in breaking up 

Q into its separate gases is so great that the coke iq 
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quickly cooled down and extinguished if more than a very 
moderate quantity indeed of steam is: used. The heat 
given out = two atoms of hydrogen combine with one 
of oxygen to produce water, is the precise equivalent of 
that Teich disappears when the gases are dissociated in the 
furnace. It appears, however, that Mr. Dowson can blow 
in enough steam to supply all the air needed, without too 
much lowering the temperature of his furnace; and this is 
one of the reasons why he has succeeded where others have 
failed. The gas which leaves the producer is theoretically 
2} lb. of carbonic oxide, 4% 1b. of nitrogen, and an unknown 
quantity of hydrogen per pound of carbon burned. But in 
practice, more air than enough finds its way in ; some of 
the coke, too, is burned to carbonic acid—CO,. This is to 
be avoided as much as possible, because it represents a direct 
waste of fuel, carbonic acid being unable to combine 
further with oxygen, or to give out any heat, or do any 
work in the cylinder of the engine. It and the nitro- 
gen serve only to dilute the CO and H, and are so far 
alike harmful; but the carbonic acid tends to retard or 
vent combustion in any us mixture in which 
it is present. The hydrogen set free from the steam, 
renders the mixture more inflammable when air comes to 
be present, and so playsa very useful part. When the 
water-gas is admitted to the engine cylinder with the pro- 
per quantity of air, the carbonic oxide, during explosion, 
takes up another atom of oxygen and becomes carbonic acid. 
The hydrogen also combines with oxygen and becomes 
steam. There is some reason to believe that the effect of 
the hydrogen may be almost omitted in dealing with the 
efficiency of Dowson gas ; indeed, it is not impossible that 
the temperature throughout the explosion is too high to 
it of the oxygen and the whole of the hydrogen com- 
ining. As to the actual work done, the coke developes 
in the producer in being converted into carbonic oxide 
4400 units, which is all expended in providing for loss by 
radiation; heating the air introduced ; heating the fresh 
fuel added, and breaking up the steam into its. consti- 
tuent gases. Any heat left passes away with the gas 
into the holder, where it is got rid of by the water used 
for washing, &. In the cylinder each 2} of carbonic 
oxide combines with 1}lb. of oxygen, and in so doin 
developes 10,100, or, in round numbers, 10,000 units 0’ 
heat. This, then, may be regarded as the maximum return 
that can be had from 1b. of coke burned in Dowson’s 


ap 
Now, 10,000 x 772 = 7,720,000 foot-pounds; a horse- 
wer exerted for one hour equals 1,980,000 foot-pounds, and 
—— = 39, that is to say, the heat developed by the 
combustion of 1 lb. of coke in one hour in the way stated 
would suffice to develope 3°9-horse power, if there were no 


loss, and = = 2-932. Thus Messrs. Crossley’s state- 


ment that they have obtained a horse-power with 14 b. cf 
coal—anthracite or nearly pure carbon we presume—im- 
plies that the efficiency of the whole Dowson apparatus is, 
im round numbers, one-third. This is a very high coeffi- 
cient undoubtedly, but the margin left is so large that we 
see, so far, no reason why their statement should not be 
perfectly true. As to the losses, we think we may neglect 
those connected with the generation of the gases, believing, 
as we must, that they are fully provided for by the heat 
developed in the generator during the production of CO. 
The remaining sources of loss must all be sought for in the 
gas engine. Owing to the dilution of the Dowson gas with 
nitrogen, a very much greater quantity of it must be 
employed than would suffice when ordinary coal gas is used. 
This renders a larger engine for the same power neces- 
sary, and the quantity. of products of combustion 
discharged from the cylinder at a comparatively high 
temperature is augmented, and with it the waste. It may 
be taken for granted, therefore, that Dowson gas is not 
nearly so efficient pound for pound as coal gas, the waste 
of heat attending its use being far greater, thanks to the 
uantity of useless nitrogen and carbonic acid present ; but 
e cost of the gas is, of course, a mere trifle as compared 
with that of coal gas. As regards the actual waste in the 
engine, we are not aware that any investigation, theoretical 
or practical, has ever been carried out with water gas; cer- 
tainly none has been made public. Mr. Dugald Clerk read 
a very ableand elaborate paper on “The Theory of the 
Gas Engine” before the Tnstitute of Civil Engineers on 
the 4th of April, 1882, to which we must refer such of our 
readers as desire to go further into the matter, but it deals 
only with coal 
It must be clearly understood that water gas or Dowson 
gas is a very different thing from coal gas. The latter is 
produced by distillation from bituminous coal, and contains 
of hydrogen about 50 parts, marsh gas about 32 parts, 
and of carbonic oxide only about 10 parts in 100, the 
remainder are complex compounds. One pound of it will 
measure about 35°5 cubic feet, and can on combustion 
develope energy to the amount of 17,370,000 foot-pounds ; 
while, as we have seen, a pound of coke converted into 
Dowson gas represents but 7,720,000 foot-pounds. Buta 
pound of Dowson’s gas represents only at most + Ib. of coke 
or 1,102,857 foot-pounds. On the other hand, the pound 
of coal gas represents nearly 8 lb. of coal, and it must 
not be forgotten that after all the coal gas, properly so 
called, has been got out of the mineral, Mr. Dowson can 
get his gas out of the coke which remains. It is interest- 
ing, however, to note how much less efficient than coal 
gas is water gas, and the fact must be carefully borne in 
mind when carrying out any investigation based on the 
weights of the respective gases used. It appears that the 
Crossley engine, working on coal gas, converts about 18 
r cent. of the total heat generated into useful work. 
tis to say, for each pound of coal gas consumed he 
obtains about 3,126,600 foot-pounds. Now if the efii- 
ciency of the engine working on Dowson’s is the same, 
then each pound of Dowson’s gas will develope about 


~ 198,500 foot-pounds, and each 1°3 lb. of coke will give 


91 x 198,500 = 1,806,350 foot-pounds; but a horse-power 
per hour represents 1,980,000 foot-pounds, so that the 
efficiency of an engine working on aon gas must be 
more than that of an engine working on coal gas in order 


that the result stated by Messrs, Crossley may be reached. 
We need, we think, hardly point out that a satisfactory 
motor, occupying a moderate space and developing a horse- 
power for one-half as much fuel asa very good steam 
engine, ought to have a great future before it. The ques- 
tion is, Can an engine be made to develope, say, 100-horse 
ower in this way! and can engines of the kind, if made, 
depended on to last? Time alone, we suppose, will 
answer these questions; but the problem ought at all 
events to be attacked as soon as possible. 


* THE WEAKNESS OF THE VACUUM BRAKE, 


A NOTEWORTHY example of the weakness of the vacuum brake 
is supplied by a railway accident which took place at Brinning- 
ton Junction on the Cheshire Lines Committee Railway on the 
12th of September. Colonel Rich’s report sets forth the facts 
very fully. An excursion train, from Doncaster to Liverpool and 
Chester, broke loose while running between Bredbury and 
Brinnington Junctions, and the leading portion of the train was 
twice run into by the portion that had broken loose. The excur- 
sion train consisted of two engines and tenders, a brake coach 
with a guard, five third-class carriages, a bogie, a composite, four 
third-class carriages, two third-class carriages with brakes—the 
guard in charge was riding in the leading brake coach of these 
two third-class carriages—a salvon, a first-class carriage, two 
third-class carriages, a saloon, a third-class carriage, and a third- 
class brake coach with a guard. The vehicles were coupled 
together in the order in which they are given. Three coaches 
were detached from the rear of the train at Woodley and were 
sent to Macclesfield. The train on leaving Woodley consisted of 
two engines and tenders, and nineteen coaches, with three 
guards in three brake coaches. It was stopped at Bredbury 
Junction as the signals were at danger, and after waiting there 
for about twenty minutes it proceeded on its journey. The 
Bredbury advance signal was at danger, and the train was 
slightly checked before reaching it, but the signal was then 
lowered and the train went forward at a speed variously esti- 
mated at from eight to twelve miles an hour towards Brinning- 
ton Junction, which is about a mile and a-quarter from Bredbury 
Junction. All the vehicles of the train were fitted with Smith’s 
vacuum brake, but the vacuum brake pipe on the leading engine 
was not connected with the rest of the train, although the 
brake was effective on its own engine. The engine-driver on 
the second engine had control of the vacuum brake on all the 
other vehicles, and the guards had screw brakes in the coaches 
in which they rode. The engine-driver of the second engine, 
immediately after passing Bredbury Junction advance signal, 
observed that the indicator on his vacuum gauge showed that the 
brake was out of order. He looked back, but could not ascertain 
the cause, and therefore he drew gently down towards Brinnington 
Junction. As the train reached the first tunnel, which is about 
1100 yards from the advance-signal, the servants in charge felt a 
shock. The guards looked out, but could not ascertain the cause. 
Both the guards in the tail portion of the train which had broken 
loose applied their brakes, as soon asthey recovered from the shock, 
but the tail portion of the train was not stopped before it ran into 
the leading portion, at a point about 1280 yards from the Bredbury 
advance signal, and while the train was between the two tunnels. 
A second slight collision occurred when the leading portion of 
the train pulled up at the Brinnington Junction signals, which 
were at danger. No vehicles left the rails, the permanent way 
was not damaged, and the only damage to the rolling stock was 
that the drawbar, at the leading end of the twelfth carriage 
from the rear of the train, was pulled out, and one door 
of this carriage was broken. The line from Bredbury 
Junction to Brinnington falls on an incline of 1 in 63 
and 1 in 80, with a short interval of nine chains in the 
centre, which is 1 in 144. The two collisions occurred 
on the gradient of 1 in 80, and fourteen passengers were injured. 
The breaking away was caused by the failure of a draw bar, the 
collision was due to the inefficiency of the brake. Colonel Rich 
says: “When the train parted the vacuum brake pipe was 
broken, and, consequently, the only brake power that remained 
on the train was the vacuum on the leading engine and the 
screw brakes on the tender of the second engine and in the 
guard’s brake vehicles, which appear to have been used, under 
the circumstances, in a propermanner. If the continuous brake 
had been of an automatic kind the accident would, probably, 
have been prevented, by the brake applying itself to the rear 
portion of the train as soon as the air pipe was broken.” Why 
Colonel Rich uses the word “probably,” it is not easy to see ; 
the accident would have been certainly prevented had the train 
been fitted with the Westinghouse brake. 


ACCIDENTS AND OFFENCES, 


Ir appears to be probable that we shall have to institute a 
weekly article under the heading “ Accidents and Offences,” if 
matters proceed as they have done this week. To say nothing 
of minor events, on Tuesday night two explosions, apparently of 
dynamite, took place one, on the Metropolitan District Railway 
and another on the Metropolitan Railway. The first. explosion 
occurred near Praed-street about 8 p.m., and the second a few 
minutes later between Charing-cross and Westminster. The 
particulars have been so fully given in the columns of the daily 
press that we need not further refer to them here, no scientific 
evidence on the subject being yet available. There can be no 
doubt that both explosions were the work of the miscreants who 
have done so much to render dynamite infamous, and for whose 
chastisement some new form of punishment adequate to their 
iniquities may be devised and applied with the best effects. For 
the moment we are tempted to regret that we do not live in the 
good old times of the rack and thestake. Penal servitude is not 
properly appreciated, because those who have not undergone it 
fail, we are told by prison authorities, to realise its horrors, A 
railway disaster of a different kind occurred at Watford on 
Wednesday evening. The 5.40p.m. train from Euston dropped, as 
usual, three carriages at Watford station, the train itself passing 
through. These carriages were attached to an engine just out- 
side Watford station, in the direction of London. The signals 
were made for clear, and as the i were being shunted 
back through the station the express train from Liverpool, which 
was running through Watford station at the rate of over fifty 
miles an hour, dashed into the carriages, which were fortunately 
empty at the time, and completely smashed them, The engine 
attached to the carriages kept the rails, but the tender was par- 
tially torn away. The driver and stoker, realising the danger, 
jumped off and escaped with a few bruises. The engine of the 
express train left the rails and turned over on its side, The 
driver, named Langstaffe, an old servant of the company, was 
shockingly mutilated, and died shortly afterwards. The stoker, 
whose name has not yet been stated, was also seriously injured, 
and died about an hour after removal into the town. Most of the 
carriages left the rails, the first two lying on the top of the engine. 
The Clark-Webb emergency brake, pronounced not so very long 
ago by Mr. Moon as almost perfect, has apparently failed again 


when wanted, as it always does fail. The run into Watford is 
straight, and, the view uninterrupted ; the driver cannot have failed 
to see the three coaches in his way at some distance off, and a 
brake would have enabled him either to pull up in time, or at all 
events, to mitigate the violence of the shock. The last disaster 
which we have to record is the sinking of the London and North- 
Western Company’s fine twin screw steamer Holyhead. This 
vessel has only been a few months on the line between Dublin 
and Holyhead. She was a cargo and cattle boat of the best 
modern type, and of considerable dimensions, A nearly sister 
ship, the North Wall, has just been put on the same service. The 
Holyhead ran, it is said, on Tuesday night, into the German shi 
Alhambra, twenty miles off Holyhead. The German ship san 
almost immediately. Seven of the crew were saved by the 
steamer’s boats. The steamer afterwards sank. All the passen- 
gers and crew, except one sailor and a boy, were also saved by the 
steamer’s boats, and arrived safely at Holyhead. Until the 
Board of Trade inquiry has taken place, it would be improper 
to pr an opinion on the merits of this case ; but it is at 
least worth notice that the collision bulkhead of the steamer 
seems to have been useless. 


A PORTUGUESE ATLANTIC CABLE. 


Mons. PrerreE GirrarD publishes in the Paris Figaro of Oct. 
25th, a plan of new Atlantic cable projected by a Dutch engi- 
neer, Mr. De Braam, who has obtained from the Portuguese 
Government the exciusive right for twenty years of landing 
cables from Europe in the Azores, with “ene os thence in vari- 
ous directions on the American side. The author says that the 
shorter the length of submarine cables the less they cost to esta- 
blish, and adds that the rapidity of signalling pa 4 short 
cables is much greater than through long ones, the retardation 
caused by electrical induction being greatly diminished. Mr. 
Braam says that the present rate of transmission by Atlantic 
cables is eight or ten words per minute in their practical working, 
but that twenty-five words per minute can be sent over his 
shorter lengths, The line, with its two branches, he says, will 
not cost more than 35 millions of francs, and he has esti- 
mated that the cost of the two sections of his trunk line will 
amount to but 10 million francs, so that less capital will be 
required to lay it than has been expended on existing cables, and 
the charge to the public for each word can be reduced to half a 
franc to begin with. As the other companies cannot profit- 
ably reduce their charge to this, a rush of work to the new 
line is expected. The southern branch from the Azores is 

lanned to touch at the Bermudas, Cuba, and Panama. 

his line, he says, will be of special value to Spain, giving it 
direct communication with Havana, instead of the present round- 
about communication vid North America. The English naval 
station in the Bermudas being reached by the branch line, the 
project, he thinks, should find favour in England. The ques- 
tion, he adds, has been often raised whether cables to the 
Azores can be laid and repaired, but he has encouraging informa- 
tion on this point. By the new direct American cable, under 
the auspices of Mr. Bennett, now also proposed, it is contemplated 
to reduce the price of messages to but one shilling per word. 
The question as to the practicability of these lines is one chiefly 
of depth of water, gentle inclines, and of good landing places at 
the Azores. In one of the earliest books printed under the 
auspices of the first Atlantic Telegraph Company, diagrams are 
given showing a kind of railway embankment between Ireland 
and Newfoundland, for the reception of their first cable, which 
was then in the realms of hypothesis ; whilst another diagram in 
the book shows frightful inclines in the way of any bold projector 
who might contemplate an Azores competing route. The 
advantages of a half-way station to America cannot be denied by 
electricians, and the chief question is whether the gradients at 
the bottom of the ocean on the route proposed are so great at 
pe places as to render the Portuguese scheme impossible. 

ndependent surveys and official Government charts are the 
sources whence information on ,these points should be drawn. 
The depths given in book of the Atlantic Telegraph Company 
are doubtlessly accurate, but the gradients nevertheless may be 
of less importance than they appear to be when represented on 
a map of the sea-bed but a few inches long. 


THE TEES-SIDE WATER QUESTION. 


We have previously referred in Tak ENcrvger to the question 
of the water supply of the Tees-side district. The half-yearly 
report of the Water Board just issued furnishes some facts that 
are of interest. In the past half year 1,626,175,000 gallons of 
water have been pumped from the Tees by the Board, 
the weight of coals used for the work being 3044 tons 11 cwt., or 
about 4°194 lb. of coal for every thousand gallons pumped. The 
total revenue of the Board has been £56,546 for the financial year 
ending in August, and the expenditure £12,878, so that there 
has been a handsome surplus to pay the interest on the borrowed 
money. For the half year the cost of the pumping has been for 
coals ‘201d. per thousand gallons; the maintenance of works has 
cost “185d.; and the total cost, with salaries, collection, rents, 
rates, &c., was ‘972d. per thousand gallons, an increase over the 
previous half year, but a slight reduction on the amount for the 
corresponding half of the past year. It is worthy of remark that 
in six years the income of the Board has increased by £16,000, 
whilst the working expenditure has been stationary. It is now 
a profitable undertaking, but it is evident there will be a need 
for further works. the Board is pumping weekly from 
the river Tees 2,000,000 gallons more than it has legal power for ; 
and thus it must be expected that it will speedily have to take 
steps to increase its supply. Indeed, with other extensions of its 
mains before it, that increase early is imperative, and a prolonged 
drought or a sharp frost would call forth such a demand that it 
would be almost impossible to meet it from the present source, 
so that there is a pressing need for additional supplies to be 
procured. The difficulty of the Board is that it is unable to 
carry out the works for which it has power, and one of the 
greatest problems of the North is how the demand for water on 
the Tees is to be met. The present supply is already taxed 
— the legal limit; none of the neighbouring companies can 
help the district to any + extent, and if the demand for water 
grows as it has of late, there will be a check to the prosperity of 
the district till the works are undertaken and carried out that 
will meet the growing demand. 


THE FISHERIES EXHIBITION, 


Tue Fisheries Exhibition was closed without much ceremony 
on Wednesday by the Princeof Wales. The whole number of visitors 
on that day was 13,859, making a total for Monday, Tuesday, 
and Wednesday of 122,704. The total number from the opening of 
the Exhibition until its close has been 2,703,051. It must be 
understood that the above numbers do not include the opening 
day, May 12, when it is computed that over 20,000 persons were 
present. The Exhibition has been an unqualified success. It 
was estimated that an attendance of one million would make it 

y. It must not be supposed, however, that the funds derived 

the extra 1,700,000 are all clear profit. The expenses ge 
pace with the attendance, or rather preceded it. It would 
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difficult to account for the popularity of the Exhibition if we 
did not bear in mind the skill with which it was worked. 
Arrangements were made, for example, with a large advertising 
contractor, under which he was paid not for the work he did but 
for the number of people who paid at the turnstiles, so much 
per head ; need we say what was the result? Again, special 
arrangements were made with railway companies, and thousands 
upon thousands of handbills were circulated, with the results 
familiar, during the last couple of months, to those Londoners 
who went to the Exhibition, Nor is it to be denied that every 
effort was made to make the Exhibition enjoyable. The clerk 
of the weather smiled on thevundertaking, and it was not difficult 
to fancy oneself in Paris or Vienna when the gardens were lighted 
up and the bands performed such perfect music as after all is only 
provided by a first-rate English military band. Minus the band, 
the electric light, the efforts of Mr. Willing, the patronage of 
Royalty, and the fine weather, the Internationa: Fisheries Exhi- 
bition would have been a failure instead of a well-deserved suc- 
cess, reflecting infinite credit on all concerned, and demonstra- 
ting that the British public can fully appreciate good things pro- 
vided for their entertainment. 


THE FRENCH TELEGRAPHIC SERVICE. 


On the 25th October M. Cochery, French Minister of Posts 
and Telegraphs, attended before the Budget Commission of the 
Chamber of Deputies with models of the underground cables 
now in use in the French telegraphic service. He produced 
maps of the completed underground lines and those yet to be 
finished, and he laid emphasis on the utility of these wires, 
because of their greater freedom from interruption than those 
suspended in air. A lively discussion followed about the com- 
pletion of the plans, because subterranean lines cost from 4000f. 
to 12,000f. per kilometre, whereas aerial lines cost but 300f. He 
was accompanied by General Saget, inspector of military tele- 
graphs and president of the mixed commission on subterranean 
lines. It was argued before the financial commissioners that the 
military value of underground lines justified the extra expendi- 
ture, and M. Cochery, in justifying the credit of three million 
francs demanded for the Budget of 1884, promised to go on 
with the work planned, but not to make arrangements for any- 
thing further, On this understanding the credit of three 
million francs was voted. The commissioners next considered 
the Algerian Budget, and gave attention to the increase in ex- 
penses, in the form of salaries, connected with the postal and 
telegraphic services of Algeria. M. Letellier pointed out that 
much of the increase in Algerian expenses was due to the 
guarantees of interest on the expenses of the construction of 
railways, which interest, since 1882, had risen from six millions 
to twelve millions of francs. The consideration of these 
Algerian expenses was adjourned. 


LITERATURE. 


The Concepts and Theories of Modern Physics. By J. Ts. Stato. 
London : Kegan Paul, Trench, and Co. 1882, 
[Conciupina Noricr.] 

WE have dealt at some length with Dr. Stallo’s attack 
on the atomic theory. We would gladly follow him were 
it expedient through the large portion of his book which 
deals with metaphysical speculations, To dothis, however, in 
anything like a satisfactory way, would take up more space 
than we feel justified in devoting to a subject which is, 
perhaps, a little beyond the purview of this journal. We 
must content ourselves, therefore, with the statement that 
in certain respects we are completely at variance from Dr. 
Stallo, While it is impossible to dispute the skill with 
which he destroys, it is equally impossible to avoid the con- 
clusion that he cannot construct. Whea he is driven to 
frame a theory to support his own views, the result of his 
labours is not quite satisfactory. Thus, for example, he lays 
it down as metaphysical truth that the human mind 
is quite incapable of forming a concept which is not 
based on the differentiation of the things concerned 
—that is to say, we know nothing by or of itself; 
we only know it by its differences from other things. For 
example, light is only cognisable by the difference which 
we perceive to exist between it and sound, colour, bread 
and butter, coals, horses, and so on, At first sight this 
anne seems to be manifestly untrue. Now we 

lieve it to be untrue, yet it is not so obviously untrue as 
at first it seems to For example, it is impossible to 
recognise the existence of motion unless we have bodies at 
rest with which to compare that which moves. We are 
not sensible of the rotation of the earth, although we are 
moving through space with an angular velocity of about 
1000 miles per hour; and we only know that we are so 
moving because, for one thing, the sun, relatively at rest, 
rises and sets. If two stars alone occupied a given area of 
the heavens, and it was noticed that the distance between 
them augmented or diminished, it would be impossible to 
say which moved and which remained at rest, unless a 
third star was available with which to compare the two ; 
and it will be readily understood that if this third star also 
moved an entirely erroneous impression might be conveyed 
to the mind. Thus, until comparatively recent periods it 
was held that -the sun went round the earth, not the 
earth revolved on its axis. Such a line of reasoning as 
this implicitly supports Dr. Stallo’s views; but it is, we 
think, improper to deduce too much from it, and we 
hold that the mind is capable of recognising peculiarities 
of individualisation which are entirely independent of 
comparison, We recognise a thing for itself, not for its 
differences; but the point raised by Dr. Stallo is one of 
considerable interest. The deductions which he draws are 
not alarming. 

The thesis maintained by Dr. Stallo throughout his book 
is that nothing is really known with any certainty con- 
cerning physics, and it is impossible to deny that he has 
made out a most powerful case. It must not for a moment 
be coreoee that he has any objection to urge against 
all mathematical deductions from experimental inquiries. 
pe for example, the statement that the formula 

ig:* E, where W is the weight of a body moving 
at the velocity » and 2g = 64'2, is quite accurate. In 
like manner, when we say that light diminishes in inten- 
sity as the square of the distance between the light-giving 
body and the point illuminated, nothing is taught which is 
not sound science. When, however, a college professor 


tells his classes that the pressure of a gas is due to the motion 
of perfectly elastic atoms moving at tremendous velocities 
in absolutely straight lines, without interfering with each 
other, he teaches, according to Dr. Stallo, not only what is 
presumably uncertain, but what is demonstrably false ; 
and it is highly improbable that any ordinary lecturer will 
explain to his class, first that the kinetic theory of gases 
is simply a convenient working hypothesis, probably far 
removed from the truth. It is still less likely that he 
will go on to say that the inconsistencies and defects 
of the theory are so great, that the most able men who 
have dealt with it have been driven to make almost 
ludicrous assumptions in order to shore it up, and 
keep the miserable structure of assumptions from toppling 
about our heads. “There is,” says Dr. Stallo, “another 
very extraordinary, and in the light of all the teachings of 
science unwarrantable, feature in the assumption respect- 
ing the movements of the alleged solid constituent 
particles. I allude to the absolute discontinuity between 
the violent mutual action attributed to these particles 
during the few instants of time before and after their 
collisions and their total freedom from mutual action 
during the comparatively long periods of their rectilinear 
motion along ‘free paths;’ and this leads me to say a few 
words in regard to certain subsidiary assumptions made 
by Maxwell and others in order to account for the anoma- 
lies exhibited by gases of different degrees of coercibility 
in their deviations from Bayle’s and Charles’ Law. Max- 
well assumes that the gas molecules are neither strictly 
spherical nor absolutely elastic, and that their centres repel 
each other with a force inversely proportional to the fifth 
power of their distance,* while Stefan endeavoured to adjust 
the hypothesis to the phenomena in question by postulating 
that the molecules are absolutely elastic and perfect spheres, 
whose diameters are inversely proportional to the fourth 
roots of the absolute temperatures of the gas.” A theo 
which requires to be thus supported is better dismissed. 
We quite agree with Dr. Stallo that both assumptions are 
“mere stop-gaps of the hypothesis—peace offerings for its 
non-congruence with the facts—pure inventions to satisfy 
the emergencies created by the hypothesis itself.” In 
another place he says :—‘“ The delusion that the elasticity 
of a solid atom is in less need of explanation than that of 
a bulky gaseous body is closely related to the conceit that 
the chasm between the world of matter and that of mind 
may be narrowed, if not bridged, by a rarefaction of 
matter, or by its resolution into ‘forces.’” It will be seen 
that Dr. Stallo hits hard, but it was quite time that some 
hard knocks were bestowed. 

The chapter on transcendental geometry will open a 
new, and we fear a very foolish, page in the book of so- 
called science to Dr. Stallo’s readers, He sets forth at 
some length the views held by mathematicians concerning 
the nature of space, which has come to be regarded by 
many of them as a thing, the shape of which may vary in 
different places, and in which may exist many dimensions 
as well as three. So long as investigations into the in- 
fluence of a fourth dimension, &c., were made the subject of 
a mathematical game with impossible quantities, no harm 
was done; but what are we to think when we find grave 
and sober mathematicians actually asking astronomers to 
ransack the heavens in search of a place where space is 
curved? “The astronomer,” says Dr. Stallo, “ would at 
once meet every suggestion of the sort with the cbjection 
that an inherent curvature of space pre-supposes differ- 
ences between its several parts—heterogeneity in its internal 
constitution—and that the hypothesis suggested therefore 
involved nothing less than the attribution to space of the 
very properties by the absence of which alone it is distin- 
guishable from matter.” 

The fifteenth chapter of this book is devoted to the 
slaughter of certain cosmological speculations. Dr. Stallo 
pursues his usual plan. He first sets forth the authoritative 
statement of some one who is regarded as a trustworthy 
exponent of scientific truths; and he then proceeds to show 
how this statement has been supported or disputed Sy 
others, the result usually being disastrous for the repuca- 
tion of the original statement. Here, for example, he 
takes for one thing Sir William Thomson’s celebrated 
paper “On a Universal Tendency in Nature to the Dissi- 
pation of Mechanical Energy.” We fancy that there is 
no tolerably advanced student in any of our engineering 
colleges who is not familar with the nature of Sir William 
Thomson’s well-known theory of the dissipation of energy, 
and no doubt students, and to a considerable extent 
teachers, have accepted his dictum as true, and have not 
known or cared to know that its acceptance involves 
stupendous difficulties, Professor Rankine early pointed 
out that if there be a limit to the space occupied by 
what is known as the universe, there must also be 
a limit to the degradation of energy. It is clear that if, on 
the other hand, there is no such limitation, then in process 
of time there must be an end of the universe ; the pro- 
cesses of nature eventuating in a thorough homogeneity, 
and a complete absence of all the attributes and differences 
which constitute the attestation of its existence. Again, 
dealing with the nebular theory, Dr. Stallo shows that it 
is entirely unable to explain the motion of the planets, and 
that the origin of these motions has not as yet been 
accounted for by any satisfactory hypothesis. 

The sixteenth is the last chapter of the book. It is 
devoted principally to a discussion of the mechanico- 
chemical theory, on which the author is much less severe 
than he is on others ; and so the book closes. 

We may be asked, What good can such a book do? and 
we reply much. In the present day there is a growing 
tendency to exalt physical science to a position to which it 
is in no sense entitled. The progress of discovery in 
chemistry and electricity has been so rapid and extensive 
that the unlettered or half-taught world has been inclined 
to pronounce men of science gods, and to regard all that 
they have said as infallible utterances, It is well known 
that all the scientific teaching of the present day—which 
must not be confounded with the scientific work—is due to 
a very small number of men. Probably not more than 
twenty have had weight enough to make a mark or 


* Maxwell subsequently abandoned this hypothesis. 


influence the current of thought. Among these may be 
mentioned Dalton, Davey, Faraday, Rankine, Clerk- 
Maxwell, Clausius, and Thompson, nearly in the order of 
their periods of influence. Around these luminaries have 
circulated a host of minor planets. Each ¢ man has 
had his following, aiding in the dissemination of his 
views, and supporting his theories with all their own 
powers of invention. During the last fifty years the 
world has taken the dicta of a few men as enunciations 
of absolute truth, in this respect usually going a great deal 
further than the authors of the theories in question; and 
it is no uncommon thing to find what is put forward as a 
thing of doubt and hesitation by a master mind, is coolly 
set forth on the lecture platform as absolute truth. Mr. 
Stallo has done good service by coming forward and lift- 
ing a veil which has too long shrouded the truth. It was 
time that the rising generation should be taught that we 
know nothing at all with certainty of the ultimate con- 
stitution of matter. It is well that every young chemist 
should know that the atomic theory has little or no 
basis in fact. The engineef will none the wiser 
for knowing that the kinetic theory of is a sham, 
reconciled to a certain limited extent with the results of 
experiment, and so made to carry itself well in text books. 
Nor will the rising astronomer be injured by knowing that 
the theory of ligbt is of the most unsatisfactory. The 
good which Dr. Stallo may effect will be great. Much 
will be gained if teachers, whether in the class-room or 
in books, take care to explain that thetheoriesthey enunciate 
are not necessarily truths, but are to be used as a car- 
penter might use a 2ft. rule. The rule does not pretend 
to be an accurate measure of length; but it is good 
enough for its purpose. In the same way the atomic 
theory, for example, is essential to the chemist ; but to assert 
that it really tells us what goes on when a chemical com- 
bination takes place is distinctly wrong. What would be 
thought of a man who taught that a carpenter’s rule was 
a perfectly accurate measure of length? He who asserts 
that it is quite true that molecules of air bombard the 
inside of a bladder and so swell it up when we hold it 
before the fire, is not more accurate. It is conceivable 
that one carpenter’s rule out of hundreds might chance to 
be neither too long nor tooshort; but it is not conceivable 
that the physical theory of the atom and the chemical 
theory of the atom can both be true. 

The fact is that concerning what goes on around us in 
nature we know next to nothing, and are so constituted 
that it is unlikely we ever shall know. We cannot tell 
why an apple falls off a tree, in spite of the story about 
Newton. Nor can we tell why the sun is hot, or why a 
magnet produces electricity; how mechanical effect is 
transformed into heat, or how a man can lift his hand to 
hishead. This ignorance should teach us above and beyond 
all things to be mcdest; but modesty is the last thing 
practised now-a-days by the man of science, falsely 30 
called in many cases. There are and there have been 
glorious exceptions. If Dr. Stallo augments the number 
by even one he will have done good service. We have 
called “Physical Concepts” a most remarkable work. 
Those who read it will, we feel sure, be repaid for the 
task, and will be disposed to agree with us in the concept 
we have formed of it. 
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TENDERS. 


WROUGHT IRON TANK. y 
List of tenders for wrought iron tank for pag name Work- 


house, Birkenhead. Mr, A. Culshaw, architect, Liverpoo 
£ 


d. 

Lin a 875 0 0 
Walker, Pendleton, and Co., Liverpool .. - 475 00 
Tangye Brothers, Manchester .. .. .. .. 350 0 0 
Robert Daglish and Co., 8t. Helens 
Caleb Smith and Co, Liverpool.. .. .. .. «.. «. 825 0 0 
J. Shewell and Co., Dar! 29710 0 
Francis B. Welch and Co., chester .. . 00 
John Walley, Derby .. .. .. . « 285 0 
J. Brettell, Worcester .. . .. «. - 25410 0 
. R. Renshaw, Kidegrove, Staffordshi . 25310 0 
8. Woodall, Dudley... .. .. .. «. 248 5 6 
Ratcliffe and Sons, Hawarden .. .. 228 0 0 
John Forster and Co , St. Helens 220 0 0 
Russell and Robertson, Workington 210 0 0 
Warren Brothers, Newhall—accepted 188 18 6 


THE WESTINGHOUSE BrakE.-—On October 24th the 5.13 p.m. 
Midland train from Leeds to Bradford was stopped by signals 
at Whitehall Junction, outside Leeds station. As the line 
is curved, and on the inner side of the curve a stor 
train was standing, the signalman forgot that the Midland 
train was standing, and signalled the North-Eastern 5.20 p.m. 
express for Ilkley to proceed. The driver of the North-Eastern 
train was only a few yards bebind the Midland train when he saw 
the tail lamps, and — the Westinghouse brake, which 2 a 
the train when the buffers of the North-Eastern just touched those 
of the Midland rear van. But for the prompt action of the 
Westinghouse brake there would have been a smart collision. 
On October 23rd, the express No. 251 from Nantes to St. 
Nazaire was by mistake turned into a siding, where a goods 
train was being shunted. The driver, who ived the danger, 


immediately applied the Westinghouse and stopped the 
train just in time to avert a collision. 
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BOILERS AND ENGINES OF THE UNITED STATES CRUISERS, BOSTON AND ATLANTA. 
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THE UNITED STATES STEAM CRUISERS, BOSTON AND ATLANTA. 
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NEW AMERICAN MEN-OF-WAR. gained in strength of fire on each broadside by one 8in. 3 the | abaft the midship section, make it necessary to dispense with beams 
. train of the 6in. gun at the extremities has been much aden 4 beneath the rw The deck is stiffened at the sides, as shown on 

(Continued from page 330.) besides the advantage of giving these guns a clean sweep across | the midship section, by the transverse frames in the lower coal 

In our last impression we described the Chicago, twin screw | the bow and stern. The crews of the Gin. guns are protected | bunkers, the brackets in the upper, the fore and aft coal bunker 
cruiser. We have now to describe two single screw cruisers, the from the fire of machine —o an enemy’s tops, and the | bulkheads, and amidships by deep Igirders. A light steel deck jin. 


. : cannot be fouled or fallin and rigging. | thick may be fitted over these girders in addition to the planking. 
Boston and Atlanta. Their dimensions are as follows :— CE enaiateten of the guns is mu simplia , and the porate One of the spaces marked A. of soem the flat and the aeak proper, 
Length between te te ee ne oe 27ORE. of ammunition much safer and more convenient, as the standing on each side, will be utilised as a ventilating deck to lead air 
Length on waterline.. .. .. .. .. +. «+ «+ 276ft. and running rigging leads to the superstructure deck. The | the extremities of the vessel to the blowers amidships. It may 
Depth from garoard ‘straice to uidertide ‘of caper: side, at about the level of this deck, tumbles sharply home, | be allowable here to make a slight digression in reference to the 
structure deck... See ee) oe allowing convenient place for stowing the boats and manipulating | draught of water. There is a general opinion among naval officers 
Height of main deck sill from load water line.. 11ft. the boat » which usually forms an obstruction to the fire of | and others that small draught is necessary and desirable for 
Free board at extremities of superstructure .. .. 9ft. an eck battery. The 8in. guns will an armoured | American men-of-war in order to permit them to enter our ports. 
Breadth,extreme .. as protection against machine gun fire. e extremities | The advantages of large draught are many and important; it is 
Draught at load water line,mean .. .. .. «. | 16ft. 10in. of these vessels will not, of course, be so dry in heavy weather | the most valuable and economical direction in which to increase the 
yp ot pasa = bea aise ical By ag as if they had a forecastle and poop; but we should remember | dimensions of ships, and particularly of war vessels, because the 
Complementofmen .. . ) ) WW 330 7 that every part of the deck is from 9ft. to 10ft. above the load | increased depth beneath the water line renders possible a more 
passer, four Sin. ‘and six 6in. B. L. R. water line, and that the men, instead of being =e on an open | efficient disposition of, and greater protection to the machinery, and 
Indicated horse-power .. .. .. .. «+ «+ «+ 8500 deck or confined to a close berth deck, will have dry, airy quarters | greater immersion of the screws. Ithas been shown that it enables 
Beaspeed =... .. 2. cs oe ce oe ce oe (18 knots within the superstructure, which has a height 7ft. in the clear | us to obtain forms of less resistance, thus favouring economical pro- 
pm ren 4 [ae a eT Te 580 tons. beneath the beams. A bulkhead extends across the main deck | pulsion and high speeds. Again, a deep draught tends to produce, 
— te pel — Ty ye vested 618,000 dols, | Sbaft the after broadside guns, Abaft this on the starboard side | what is of great importance to gunners, a steady ship in a seaway. 


is the captain’s cabin. The space within the superstructure | In view of these manifest advantages it seems advisable to draw 
Mr. Bowles holds that the ent of the battery of the Boston | forward this is devoted to the berthing of the men. It will | attention to the fact that the Chicago, drawing 20ft. Gin. extreme 
and Atlanta, shown on page 349, is certainly formidable and warlike | be fitted with mess tables, seats, and chests for the crew. In all | draught, can with safety enter thirty-two on the Atlantic coast ; 
in appearance, and the are mounted to command such an exten- | the cruisers particular attention has been paid to viding | the Boston and Atlanta, drawing 18ft. Gin. aft, can enter only six 
proper quarters and arrangements for the comfort and ceapious ports from which the Chicago is debarred, namely, New Bedford, 
provenomean antagonist for a frigate of the Chicagoclass. Invessels | of the men. The old-fashioned head willbe replaced by the | Fall River, New Haven, Washington, Annapolis, and Tam 
of the Boston class it is usual to have an open deck battery and a | latestimprovements; bath rooms and wash rooms will be fitted | the Chicago’s draught had been 2ft. greater she would be d 
poop and topgallant forecastle, but here we may say that the poop | and supplied with water, and a separate wash room will be | from only two ports among the thirty-two, namely, Marblehead and 
and forecastle have been moved to the centre of the ship, forming a | fitted on the berth deck at the exit from the fire-room Yuesenl Haven, showing that an extreme ——-= 22ft. might be 
central superstructure, lea the extremities clear and unob-| for the use of the firemen, The officers’ quarters are | adopted as safe, convenient, and advantageous for cruising vessels. 
structed. Outside the for = angle, and the after starboard | shown on the plan of the berth deck, the aftermost compart- | To return to the internal arrangements, an inner bottom extends 
angle of the a an Sin. long rifled gun will be mounted | ment used as a bath room. Beneath the main deck | throughout the length of the machinery spaces, forming a water- 
in a barbette about 3ft. high, built of 2in. steel plates. The for- | the in arrangements of the Boston and Atlanta are very | tight double bottom containing twelve watertight ce - 
ward has atrain from 40 deg. abaft the beam on the port side | similar to those beneath the gun deck of the Chicago. There are eight | tudinal bulkheads extend, as in the Chicago, on each side t! - 
oweung: the whole deck for to 30 deg. abaft the beam on the | complete transverse bulkheads extending to the main deck, dividing | out the machinery eS side coal bunkers, and aff 
starboard bg — = the after gun. Within the super- | theshipinto nine main compartments, one less than the Chicago, as | a coal armour of about in thi 


ickness above the water line, 
structure a will be mounted; two, on | the eecage ape screw, and the —_ occupy only one com- | an average thickness of about 5ft. below it. The arrangement of 
each broadside, with a train of 60 deg. before and abaft the beam; | partment. The ma ot overa ength of 100ft., | watertight flats and bulkheads forward is similar to that of the 
> one, in the starboard angle of the superstructure, may | are enclosed by a protective steel deck 14in. thick. Special structural Chicago, but aft it is not so convenient, as the best pert of the 
fight either through a forward or a hroadside port, giving @ total | arrangements have been made in order to so place this deck with | stowage beneath the flat is taken up by the shaft . Alto- 
train of from 20 deg. across the bow to 60 deg. abaft the beam. | reference to the water line as to afford the maximum protection to | gether the Boston is divided into seventy-three wa' it com- 
The ——s is similarly mounted on the port side aft. | the buoyancy. The small draught of water of the Boston, 2ft. less | partments. Great care has been exercised in arranging openings to 
Comparing ition of the with that of an open deck | than that the Chicago, the Targer diameter and h of the | these compartments that they may really be watertigh; that i 
battery with the two 8in. and two 6in, in side half turrets, we have | boilers, and the rapidly decreesing of the vessel before and | the watertight doors have been made readily » and 
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arranged for manipulation from below or from the main deck. The 
syst of drai and ventilation will be similar to and 
as those in the Chicago. The 
hour. All the cruisers 


natural period.* Mr. Froude says :—‘‘ Three times we had them 
outside the breakwater at Plymouth in a tolerably rough _* > 
make the 


could not, indeed, find a long er sea that woul 
ships roll very regularly ; but the upshot was that upon all occa- 
sions the Greyhound rolled just half as much as the Perseus rolled. 
The biggest roll we got out of the Perseus was about 23 deg., and 
the biggest roll we got out of the Greyhound was 11} deg., and the 
periods were just the same. The addition of bilge keels does not 
materially augment the period, but it augments immensely the 
destructive power of the surrounding water in killing the oscilla- 
tion that the wave originates.” In his evidence before the Com- 
mittee on Designs of Ships of War—1871—Mr. Froude gave the 
following table of results of many observations upon the rolling in 
still water of a ~— model of the Devastation. The model was 

ag the dimension of the ship and loaded to give the corresponding 
* di ent, centre of gravity, and distribution of weight, as in 
the ship itself. 


Pe 2 
2 
| 

(2) Single 2lin. bilge piece oneach side 12} 1°90 | 1°90 
(3) Single 3ft. ” ” ” 1:90 1°90 
1°95 | 2-00 
Pairof sft. ,, pieces, », | 5 
2°00 | 2-00 
(5) Single 6ft. ,, piece ,, 4 


The advantages obtained by the use of bilge eels are clearly 
demonstrated by these experi , and are dantly confirmed 
in practice. The increase of resistance due to their use is very 
small, and hardly to be detected in its effect upon the speed. The 
structural arrangements of the Boston and Atlanta are similar, 
with the exception of the protective deck, to those of the Chicago. 
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‘inten foot ; vertical k Ibs ich 
mare foot; vi eel . per square 
4 Tho stem and stecn posts will be of 


scrap steel. Inner bottom, 104 lb. square foot, except at centre 
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deck, except in wake of continuous 
longitudinals where the reverse bar will be worked in short lengths. 
itudinals from the keel are continuous, 
and formed of plates 16ft. to 20ft. in length, weighing 12} 1b. per 
square foot. The outer and inner angles are 3in. by 3in. and 7 lb. 
per foot, and 2hin. by 2hin. and 51lb. per foot, The other longi- 
tudinals are fitted as shown on the midship section. 

Decks—Superstructure deck.—There is no plating inside the 
hammock nening conve a tie plate alongside the hatches. 

Main deck,—Within the superstructure there will be a continuous 
stringer 33in. broad and of 15 lb. per square foot. The remainder 
of the deck is completely plated with steel weighing 12} lb. per 


protective plating over the engines and boilers 
will be made up of two thicknesses, of 30 lb. per square foot each, 
and armoured shields or bars will be fitted in all hatchways. 
Before and abaft Se peste deck there will be a stringer 30in. 
wide and weighing 15 lb. per square foot. The watertight plat- 
forms or orlop deck will have a.complete steel deck 10 lb. per 


“* Transactions Inst. Naval Architects, 1874. 
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square foot. The rig of the Boston and Atlanta will be that of a 
ig to top-gallant sails, waking © spread of 10,400 square feet of 
_ sail. With a fair wind this disposition of the sail power will 
more efficient than a bark rig, because in the latter the main 
course can seldom be set on account of the smoke pipe. In order 
that the fire of the forward guns should be unobstructed and the 
ram always ready for use head booms will be dispensed with. The 
coal bunkers of the Boston and Atlanta have a capacity of 580 
tons, but nearly 200 tons additional can be safel: en on board 
when necessary, thus giving an endurance of 2500 miles at full 
speed and 5300 miles at about 10 knots an hour. 

Machinery.—The motive power of the Boston will be furnished 
by a three-cylinder, compound, horizontal, back-acting engine of 
3500indicated horse-power. The engravings, page 348, showtransverse 
sections of the machinery through high and low-pressure cylinders, 
with the principal working parts. The engine is to have one high- 
pressure cylinder of 54in. diameter, and two low-pressure cylinders 
of 74in. diameter, and each will have a piston stroke of 42in.; the 
eylinders will be placed on the starboard side of the ship with their 
axes parallel, and 9ft. Gin. apart. Each cylinder will be steam 
jacketted and provided with two main valves and two expansion 
valves, the latter will be adjustable while the engine is in motion 
to cut off between the limits of one-eighth and five-eighths of the 
stroke of the piston. The two main valves will have separate 
valve stems and connections, but, of course, are worked simul- 
taneously from the same crosshead. By making the valve in two 
parts we gain in quality and workmanship and greater facility of 
examination. These valves are to be worked by means of excen- 
trics and Stephenson links acting through arms and rock shafts. 
There is a joint in the suspending rod of the main link, which 
allows slight play in order to prevent any vibration being carried 
to the reversing gear. Much space is saved by making the excen- 
trics large and fitting them over the crank-shaft couplings. A 
vibrating beam formed of two straps of wrought iron and two sets 
of well proportioned gibs, keys and brasses, couples the link-block 
with the rock-shaft arm pin. The further end of this vibrating 
beam is hung from a radius bar, which is so adjusted that it 
regulates the motion of the link-block to correspond with 
that of the link, so that there will be little, if any, rela- 
tive motion. The ex, 
the 


sections, and to each other and the line shafting by 
couplings fi on the shafts. The cranks for the low-pressure 
cylinders to ed at an angle of 90 deg. to each other, 


e arrangement of the pillow blocks of these journals is 
novel, and worthy of attention. Each pillow block will be made 
with a cast iron pedestal, and two wrought iron caps and 
wrought iron and composition key-chocks above and below the 
brasses. By means of these and the stay rods, which take the 
place of the ordinary cast iron framing, the brasses may be accu- 
rately adjusted in any direction or readily removed. There are to 
be two air and two circulating pumps, one of each coupled toge- 
ther and placed directly opposite the low-pressure cylinders; the 
pump chests will form supports for the condensers. The pumps 
will horizontal, double-acting, and arranged to work inde- 
pendently or in connection with the main engine. Each couple, 
when working independently, will be operated through arms and a 
rock shaft by a horizontal direct-acting engine placed opposite the 
high-pressure cylinder. It will also be ible to make such 
connections that the circulating pumps shall be independent and 
the air pumps run by the main engine. There will be two con- 
a total cooling surface of 8000 square feet. The 

latform, with the gear for working the engine, will be placed 

tween the condensers above the crosshead of the high-pressure 
cylinder; there will be suitable and convenient approaches to it 
from the deck, quarters, and lower platform leading to the fire- 
room and shaft alley. e screw will be made of steel, and 
will have a diameter of 17ft. and a mean pitch of 20ft., 
with four adjustable blades. There are to be eight horizontal 
return tubular steel boilers, shown on page 348. They will be 
ers forward of the engines, four on each side of the vessel, 

ivided into two groups by an athwartship water-tight bulk- 
head. There will be two standing smoke pipes, each connecting 
with an uptake common to four boilers. Each boiler is to be 
11ft. 8in. in external diameter, and 9ft. 9in. long, and to have two 
cylindrical furnaces 43in. in internal diameter. The furnaces will 
be of corrugated steel, if obtainable. Each furnace will have a 
grate surface of 25 square feet, aggregating 400 square feet in the 
eight boilers. The boiler fittings are as usual in the service, except 
that the casting to contain the stop and safety valves will be le 
in one, thus necessitating but one opening in the boiler. The feed 
check valve is very conveniently arranged between two stop valves, 
so that it can be readily examined at any time. It is the intention to 
utilise the advantages of forced draught and closed fire rooms, by 
which the power can be increased 50 per cent. for short periods. 
With this view there will be two blowers in each fire room, each 
capable of supplying 12,000 cubic feet of air per minute. Great 
care will be en to make the fire-rooms air-tight. Recent 
experiments have shown that, with air pressure in the fire-room of 
lin. to 14in. of water above the atmosphere, that 301b. to 40 lb. of 
soft coal could be burned per square foot of grate per hour, giving 
from 13 to 16 indicated horse-power per square foot of grate 
surface. There is nothing, however, particularly new in the 
employment of air-tight fire-rooms*, except in its use on such a 


scale, 
(To be continued.) 


LIVERPOOL ENGINEERING SocreTy.—The twelfth meeting of the 
Society was held on Wednesday, the 24th October, at the Royal 
Institution, Colquitt-street, Mr. H. Bramall, president, in the 
chair. A paper, entitled “‘ Joints and Joint-making,” was read 
by Mr. T. canson. The author, in opening the subject, des- 
cribed the various joints in use for pipes and the best modes of 
making them, under the heads of spigot and socket joints, flanged 
joints, screwed joints, and soldered joints. He also treated of 
the circumstances to which each form of joint is most suitable, 
and illustrated his remarks with diagrams and sketches. 


gin 
tight fire-room built of iron plates 
was on the steamboat John St 


it. L. Stevens was 
g engineer. air-tight fire-rooms were in 
successful use before this date; I think ed more boats were so fitted 


lowers discharging 
tight fire-rooms were fitted to al steamers on the lakes, 
but in New York waters the blast was mostly applied under the grate 
bars, the coal used being anthraci The bollers being on the 

were not so easily fitted with air-tight fire-rooms, whereas on the 


THE IRON, COAL, AND GENERAL, TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


MERCHANTS are increasing their stocks of finished iron when they 
can buy on favourable terms. The effect upon the mills and forges 
is satisfactory. They are running actively, and reports brought to 
’Change this—Thursday—afternoon did not indicate any decline. 
On the contrary, the number of hoop and bar firms who were able 
to report better prices by half-a-crown per ton compared with 
quarter-day quotations, was larger to-day than last week. Hoo 
were again priced at £6 10s. Common bars varied greatly. While 
£6 5s, was the general price, there were other makers who would 
not refuse orders at £6 2s, 6d., and for hurdle bars even £6. Me- 
dium quality bars were £6 15s. down to £6 10s. Strips are selling 
freely at £6 5s, per ton at makers’ works. 

Iron of —— sections, such as girder plates, tees, angles, 
rivet iron, and the like, is in brisk demand, largely for local con- 
sumption. Common angles are priced at £6 5s, to £6 10s,, and 
tees at £7 to £7 5s. per ton. There isa good call, too, for chain 
and cable iron. 

No better test of the demand for sheets could be afforded than 
is seen in the starting of additional mills in this already extensive 
branch. Messrs. Tolley and Son have just started their new sheet 
mills at Darlaston Green in a portion of the works formerly occu- 
pied by the Darlaston Steel and Iron Company. The plant is com- 

t and very efficient, and the mills were the work of Messrs. 
hos. Perry and Sons, engineers, Bilston. They combine all the 
modern improvements, and have so far worked admirably. They 
are adapted for rolling both iron and steel. The premises have 
been improved by a railway siding from the L. and N. W. main line 
being brought right into the works. 

Prices of sheets to-day were £7 15s. for singles, £8 to £8 10s. for 
doubles, and £9 5s, to £9 10s. for lattens. Best—thin—sheets 
remain at £11 nominal. 

Tank and pense er do not show increased sales. North 
Staffordshire, and Warrington, and North of England competition 
is still severe. It is found impossible to get up prices in this 
branch. Tank plates stand at £7 12s. 6d. to £8, and boiler plates 
at £8 10s. to £9, and for best best sorts £9 10s. per ton, 

There are now some 1115 puddling furnaces at work in this 
district out of 2000 erected. That number compares favourably 
with other districts. For the manufacture of the highest quality 
or a cheap-medium quality of wrought iron there is no other centre 
so splendidly situated. South Staffordshire has an almost illimit- 
able supply of good coal, and for the making of a cheap medium 
Pig, boundless supplies of iron ores are within easy reach. 

ut for the very heavy charges of the railway carriers the trade 
now doing would be much r. It is complained that the 
freightage on bars from this district to London, a distance of 120 
miles, is 15s, per ton, and that the Middlesbrough ironmasters can 
deliver in London at the same figure, although the distance is 250 
miles. By water our Middlesbrough competitors can get to London 
for 7s. 6d. per ton. 

Aided by the low freights charged for the carriage of continental 
manufactures, German boiler plates can be offered in this country 
at £10 7s. 6d. per ton, and German rivet steel at £8 per ton—from 
a distance of miles. 

There are no available statistics of the quantity of steel which is 
coming into this district at the present time in the form of ingots, 
blooms, and bars to be rolled down into stamping sheets, best tin- 
plates, hoops, &c., and to be worked up by the edge-tool manufac- 
turers, the nail makers, and others. But the trade is a — 
growing one, and the quantity has just been estimated bya g 
local authority at 1000 tons per week. 

For spades and shovels, cheap steel is superseding the old plating 
iron in this district, and for horseshoe nails steel of a high class is 
taking the place of charcoal iron. These nails, it need scarcely be 
remarked, are manufactured by machinery at a = that it is im- 
possible for hand-made nails to compete with. other kinds of 
nails a cheap steel is also being largely used in the Midlands. 

Foundry pigs are selling this week rather more readily than 
forge pigs, but for neither is the demand brisk. Of outside brands 
Northampton metals are chiefly noticed, and next to these in 
favour at date stand Derbyshires. In the face of falling prices in 
Glasgow and Middlesbrough, prices tend in buyers’ favour; but in 
the absence of busi quotati are inal. Northamptons 
are priced at 45s. to 46s. 3d.; Derbyshires, 47s.; and Lincoln- 

ires, 50s.; hematites are 60s. Some native all-mine pigmakers 
will also accept 60s., though they mostly quote 62s. 6d. For the 
Earl of Dudley’s make 65s. is quoted, and these are the only pigs 
on the market made wholly of native ironstone. Part-mine pigs 
are 50s, to 47s. 6d., and cinder pigs, 42s. 6d. to 38s. 6d. 

Now that November Ist has come in, ironmasters are inquiring 
whether the Earl of Dudley’s furnace coal is to be advanced 1s, per 
ton, making the figure 11s. In the absence of any official intima- 
tion position is rife. There are numbers of masters who 
believe that his lordship’s agent will soon declare such an advance, 
and they point to the colliers’ agitation as greatly strengthening the 
probability. 

At the end of last week it seemed as though another colliers’ 
strike was imminent, for the men were greatly dissatisfied with the 
award of the umpire to the Wages Board, who had decided that 
the men have not made good their claim for a 10 per cent. advance. 
At an important mass meeting of the men at Netherton on Mon- 
day, it was resolved to reject this award, but further definite 
action for securing an advance was = until after the con- 
ference this week in Manchester. For the present, therefore, the 
men continue down the pits. 

A fair lot of Australian orders for hardware have come to hand 
by the recent mails. A number of heavy lines are booked this 
week for galvanised iron, general wronfenniey, and domestic iron- 

gery, and shi ts for Melbourne are required to take place 
without delay. From British India there are some good orders 
awaiting execution in numerous departments, a number of heavy 
railway contracts being on the list. Inquiries by the Cape buyers 
are a little livelier, though prices do not indicate any advance. 

Galvanised iron roofing is actively called for by the shipping 
houses, for consignment to Australia, South America, and Southern 
Russia. Cisterns, tanks, and galvanised tubes command tolerable 
notice, while the heavy ironfounders hold some large contracts. 

The trade of this district with Victoria is likely te be prejudiced 
by the new duties which are recommended by the Commissioners 
who have been investigating the Victoria tariff question. It is 
proposed that the duty upon fencing wire shall be 20s. per ton, 
upon strong room-doors and frames 25 per cent,, upon cycles, both 
pe po and tricycle, 20 per cent., and upon gas engines and rea) 
and binders 15 per cent., while upon cast iron flanged pipes, which 
5 gaa paid 40s., it is proposed that the new duty shall 


The importance of the change upon fencing wire a 
the probability that the increased duty will bring in 
annum to the Victorian revenue, while upon reapers and binders it 
will be worth £1500. At the same time, there are some s 
articles of less eee on which it is proposed that there shall 
be a reduction of duty. 

The Board of Trade has communicated with the Walsall Cham- 
ber of Commerce, stating that the objections of the Vouncil to the 
pro} Italian tariff had been forwarded to Rome. 

essrs. Gabbutt and Co, have commenced the erection of the 
new brick railway viaduct which is to replace the old wooden one 
over the Hoo Brook at Kidderminster. It is intended to complete 
the twenty-three foundations this winter, so as to on the 
brickwork above ground at a rapid rate after the frosts. The brick- 
laying will be at the rate of 20,000 or 30,000 daily, and it is antici- 
pated that the works will be may, meg within eighteen months. 


Six further explosions have place at the Fair Lady Pit, 
Leycett, ‘North Staffordshire. An attempt by one of the capliting 


in 


will be fitted with bilge keels. As doubts are frequently ex- 
pressed as to their usefulness in limiting the rolling of ships, ee 
the following experiment may prove interesting. It was made 
by Mr. Froude upon the Greyhound, a vessel of 1100 tons 
displacement, with bilge keels, and the Perseus a sister ship, with- 
out them ; both vessels . heen trimmed to the same 
low-pressure cylinders, so as to pass the steam direct to the steam- 
chests ; it will also be arranged to discharge direct into the con- 
densers ; and the low-pressure steam-chests will be fitted with the 
requisite pipes for admitting the steam direct from the boilers or 
__— ee | for exhausting the steam direct into the atmosphere. The high- 
pressure ee will have one piston-rod secured to a cross-tail, 
which will be coupled by four side’rods with two other side rods to i 
the crosshead. ‘The low-pressure pistons are to have two rods 
coupled directly to the crossheads ; the latter are to be mounted : 
on sleds, which are to run in troughs recessed in the pump chests, 
The connecting rods will be made with caps, secured by steel bolts. 
The crank shaft is to be made in three separate interchangeable 
| and that for the high-pressure cylinder to be set tween 
iy the others and at angles of 135 deg. from them. The shaft 
| a ws will be of steel, and 16in. in diameter at the main journals. 
| 
S] RstRuCTURE Ie 4A 
Tale’ 
fp 
| 
frames throughout the double bottom to be spaced 4ft. from centre 
to centre, and before and abaft, 3ft. Gin. apart. The frame angles 
will be 5in. by 3in. by 10 lb. per foot, and the reverse angles 4in. 
: by 3in. by 8lb. per foot, except at watertight frames and bulk- 
heads, where the angles attaching them to the outer skin, keel, e 
frames will be worked in short lengths between the keel and second 
longitudinal, but continuous from the latter to the protective deck 
a longitudinal coal bunker bulkhead. Forward and abaft the 
double bottom, the transverse frames will be composed of frame 
and reverse angles, both as within double bottom, and floor plates 
12 Ib. uare foot. Both angles will be continuous from the 
ce writes as follows :—‘' The first air- 
8, the hull built of iron at Hoboken by 
the Stevens and engined ; the - Ironworks, about 1847. The | 
the air-tight arrangement was better suited to boilers using soft or | 
uare foot. bituminous coal; and in 1850 two very fine boats, the Northern Indiana 
and Southern Michigan, employed on Lake Erie, were so fitted by the 
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ies to drive the gas up the downcast shaft resulted on Wednes-| The lighter trades of the town are at present well employed, a | market. The shipments of pig iron were a good average, and the 
p= in the explosions mentioned, since the gas was driven to that | considerable accession of Christmas orders being now in course of | home consumption appeared to be well maintained in the course of 


the pit which is on fire. The damage to property was con- 
= + has now been determined to attempt to drown the 


fire out, 


NOTES FROM LANCASHIRE. 
(From our own -) 


Manchester.—The condition of the iron trade in this district 
certainly does not improve, nor does it get very much worse. Pig 
jron makers manage to keep pretty well supplied with work, an’ 
as there is really no margin on the present low basis of prices for 
further concessions, they prefer to go on from hand to mouth with 
the small orders they are able to secure at current rates rather 
than accept offers for forward sales at lower prices. Viewed from 
this point the market may be said to be-steady, for although the 
actual business a at full current rates only small, and 
buyers still hold back any orders of weight for lower prices, it is 
a in very exceptional cases that they are able to find makers 
who will meet them with any concessions. Where there is any 
underselling it is chiefly in outside brands, such as Scotch and 
Middlesbrough, which are being offered through dealers in some 
cases at considerably under makers’ prices, In the finished iron 
trade old orders appear to be running out faster than new ones are 
coming in, but the leading makers are still kept busy. aid 

Tuesday added another to the long succession of quiet iron 
markets at Manchester. The actual business report was — 
very small, but there was no great pressure to sell, For Lancashire 
pig iron makers were very firm at full rates, 45s, 6d. less 24 being 

uoted for both forge and foundry qualities delivered equal to 
Manchester. It is only on a few odd sales that makers are getting 
this figure; offers at about 1s. less have been pending for the last 
week or 80, but makers do not seem — to close, and even 
where buyers have come within 6d. of the list price local makers 
have declined. For the present they are pretty well off for orders, 
and the opinion is evidently entertained that prices will improve. 
For Lincolnshire iron delivered here the average price is about 
44s, 10d. to 45s. 6d. less 24 for forge and foundry qualities 
respectively, and occasional orders sufficient to keep makers going 
are obtained on the basis of these figures. For Middlesbrough iron 
prices are irregular; choice brands cannot be bought from makers 

der about 47s. 4d. net cash delivered equal to Manchester, but 
iron out of store is to be bought from merchants at considerably 
under this figure. ‘ 

Hematites continue bad to sell, and it is difficult to get at actual 

ices. Recently a tolerably large quantity was bought in this 

trict at an extremely low figure—very far below the basis of 
58s. to 58s. 6d., less 24 per cent., which makers are asking for 
good foundry brands delivered equal to Manchester. 

The slackening off in the gem for finished iron for shipment 
is beginning to make itself felt, as it is evident that home require- 
ments are not sufficient to keep up the recent activity. There is 
not as yet any actual scarcity of work, but makers are not getting 
new orders on their books at fhe same rate as they are clearing 
them off, and this is tending towards a slightly easier tone in the 
market. Bars are still quoted at £6 2s. 6d. to £6 5s. per ton, 
delivered into the Manchester district ; but hoops are getting back 
to the minimum rates, and can be bought at £6 10s. to £6 12s. 6d., 
and the same may be said of sheets, which scarcely average more 
than £8 for go ordinary qualities, whilst sales have been made 
15s. per ton, 

need to the engineering trades there is not much to add 
to what I reported last week. In some ial branches there is 
still plenty of activity, but in the general class of work trade con- 
tinues to quieten down. The leading cotton machinists in the 
Oldham district, such as Messrs. Platt Bros. and Co., Asa Lees 
and Co., are very busy, and working overtime to keep up with 
their orders. Work, however, has to be taken at prices which do 
not leave any great margin of pcs and any activity in the 
cotton machine trade seems to be almost entirely confined to the 
town of Oldham. Reports from nearly all the other districts are 
unsatisfactory as to the condition of trade, apart from the new 
machinery being put down in Oldham, which is, of course, supplied 
locally. The home demand is very quiet, and it is chiefly with 
foreign work that machinists are = going. 

The condition of the coal trade shows no appreciable improve- 
ment. Notwithstanding the advanced season of the year, house 
fire coals still move off only moderately, and other classes of fuel 
for manufacturing p' meet with —_ aslow sale. Supplies 
continue ample for all requirements, and except that one 
Manchester firm has advanced furnace coal, nuts, burgy, and 
slack 5d. per ton, there has been no further announced w 
movement in prices with the commencement of the month, and 
at the pit mouth prices remain about as under :—Best coal, 9s. 6d. 
to 10s.; seconds, 7s. 6d. to 8s.; common coal, 5s. 6d. to 6s.; burgy, 
4s. 6d. to 5s.; good slack, 3s. 6d. to 4s.; and common about 


ton. 
P Notwithstanding the unsatisfactory state of trade, the men seem 
determined to persist in their agitation for an advance of wages, 


and at the Manchester Conference this week it was decided to | 5), 


send in notices, 

Barrow.—The hematite pig iron market is still in a quiet posi- 
tion, and no advancement has taken place in the business doing for 
some weeks past. I can hear of but few orders, either on home or 
colonial account, coming to hand, and makers have few, if any, heavy 
contracts on the books. The uction of metal has been eg 
large for some time past, and the deliveries having been very small, 
the stocks have now become of some magnitude. The prices 
obtained are so small that makers find it impossible to realise any 
profits on the transactions. It is becoming more and more evident 
that the output of the furnaces will have to be reduced, and several 
furnaces will have to be blown out till there is a decided change in 
the state of the market, If this is not done it will be rma Se 
the makers to ponies orders at lower prices than are now ruling, 
to enable them to lower their stocks. This they have refused to 
do up to the present, many of them preferring to stock the metal 
in the hopes of aspeedy change. The prices generally accepted are 
No, 1 Bessemer, 49s. per ton net at works; No. 2, 3 and 
bo 5.5 47s, per ton, but a few orders have been accepted at a trifling 

uction, 

Steel makers are still well employed both in the merchant and 
rail departments. Nee me | heavy sections of rails are at present 
selling at from £4 10s. to £5 per ton, prompt delivery. e con- 
sumption of mild steel for spring and cutlery Bae’ in ing. 
The minor branches of the iron and steel es are fairly we 
pag asym Shipbuilders are quiet with few inquiries. Iron ore is 
in fair demand at unchanged prices, quotations being from 9s. to 
lls. per ton at mines. Stocks are very heavy round the 
district, Coal and coke are steady. Shipping quiet. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is no change in the condition of affairs in the coal trade. 
The miners are to meet again on the 2nd and 3rd of this month, 
and there is very little doubt that they will continue in the course 
they have indicated, by ordering notices to be served for an advance 
of 15 per cent. They have been joined in this step by the miners 
of Derbyshire. At a meeting at Chesterfield last Saturday, at 
which 20,000 miners were represented, it was decided to take 
similar decisive steps. The employers are determined to resist this 
agitation, believing that any advance in wages would have a most 
detrimental effect, not only upon the coal trade of South York- 
shire, but upon the iron and steel industries and general commerce 


completion. We hear of some good orders of saws, engineers’ 
tools, and similar goods, having recently been received both on 
home and foreign account. Sheep-shears are stated to be very 
dull, and there is no improvement in files. In the bgot' 
branches, such as armour-plates, boiler-plates, steel castings, rail- 
way wheels, tramway wheels, and colliery gear generally, there is 
considerable activity, particularly in the former departments. It 
is questionable, however, if Sheffield will much longer retain her im- 
portant monopoly of armour-plates. The Germans have constructed 
three Chinese ironclads, all armoured with compound plating ; andthe 
manufacture has been for some time carried on in France. I hear 
it is not improbable that Russia may be soon found following in 
the example of these two great Powers. In that case the heavy 
orders which have come for armour from Russia will cease, aud 
the Government will by-and-bye build not only their own 
ships, but plate thein as well. 

Messrs. Charles Cammell and Co. intended to have invited their 
shareholders to see the new works they have planted at Working- 
ton. The intention was that this should have been done early in 
November, but owing to the shortness of the days and the uncer- 
tainty of the weather, the directors oun Wednesday resolved to 
postpone the visit until spring, when pleasure can be combined 
with business, I understand that these works are now producin; 
nearly to the full extent of their output—4000 tons per week, an 
not a single hitch has taken place since the start. 

At the quarterly public ivory sales, which commenced in London 
on the 25th October, a total weight of 101 tons of this valuable 
material was offered. The lot comprised 45 tons East India and 
Zanzibar, 24 tons Egyptian, 2 tons Cape, 20 tons West Coast, with 
6 tons mammoth, 2 tons waste, and 2 tons sea horse teeth, against 
a total of only 67 tons in October, 1882. A good demand for all 
descriptions of teeth, and full prices were r . Billiard ball 
and other cut kinds went off flatly at rather reduced rates. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland pig iron trade is in a depressed condition, and the 
pros’ for the winter months is far from encouraging. At the 
market held at Middlesbrough on Tuesday last prices were fully 
3d. per ton lower than a week previously, and it is thought that 
the minimum has not yet been reached. No. 3 g.m.b. for prompt 
delivery was offered by merchants at 38s, 3d., and makers were 
willing to take 38s. 6d. per ton. Buyers were shy, however, and 
little ) Sh oe was done. For forward delivery orders for No. 3 
can be placed at 38s, No. 4 forge iron has been sold as low as 
36s. 6d. per ton. 
ee at 38s. to 38s, 3d., but they are not in 

emand, 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough decreased tons during the past week, the quan- 
tity held on Monday last being 66,562 tons. 

The exports have fallen off somewhat during the last few days. 
Still the figures compare not unfavourably with those for last 
month. Up to Monday night 89,381 tons of pig iron had been 
shipped from the Tees, as against 94,367 tons in September. In 
October last year the quantity was 95,112 tons. 

Prices are much easier in the finished iron trade. Nevertheless, 
only a small amount of business is being done. Manufacturers 
are anxious to secure orders for forward delivery, and are prepared 
to take £5 17s, 6d. to £6 per ton for ship plates in peers Ship- 
building angles are off: at £5 10s. to £5 12s. 6d., and common 
bars at £5 12s. 6d. to £5 15s. per ton, free on trucks at works less 
24 = cent, discount, 

dled bars are still about £3 12s, 6d. per ton net. The steel 
rail trade continues dull, and buyers are not tempted even by such 
prices as £4 10s. to £4 12s. 6d. per ton. 

Mr. Charles Wood, of Middlesbrough, has receivsd an order for 
a que of Me pelos wrought iron sleepers, rails, and rolling 
stock for light railways, to be sent out to the West Indies. 

Messrs. Bolckow, Vaughan, and Co., Limited, paid off about 100 men 
at the Eston Steel Works on Monday last. and one of the rail mills 
is now idle, This is owing to the depression in the steel rail trade, 
one} is not unlikely that this firm will have to stop other mills 

ortly. 

Messrs. Bell Bros. are about to blow-out two of their hematite 
blast furnaces at Low Walker, in order that they may be re-lined. 
This will reduce the output by about 1000 tons per week. 

The accountants’ certificate under the Durham and Northumber- 
land collieries sliding scale was issued last week, showing that the 
net average selling price of coal for the three mon ending 
September 30th was 4s. 11°48d. per ton. The present rate of 
wages will remain unaltered. 

The Cleveland blast furnacemen have formulated the details of 
their proposed new sliding scale, which they submit for the mine- 
owners’ acceptance. The men ask an advance of 5 cent. on 
standard rates, and are willing that the sliding 
framed, so that 1} per cent. be given or taken uniformly for every 
illing increase or decrease of selling price of pig iron. They also 
ask for an extra half-shift for working after one o’clock on 
Saturdays. 

Most of the Sunderland engi gma ag who came out on 
strike last week have returned to work again. The Sunderland 
magistrates, before whom some were summoned, ordered them to 
return to work at once and the damages—10s. each—and costs. 

The report that Messrs. usen and Co.’s salt- boring operations 
had been suspended turns out to be incorrect. P. was inter- 
oy for a few days by an accident, but all has now been put 
right, and boring is proceeding as usual. 

A mass — of the ironworkers of Stockton, Middlesbrough, 
and district, was held at Stockton on Monday last, to consider the 
question of a new sliding scale. The following resolution was 
unanimously carried :—‘‘ Notice having been given by the 
of Arbitration for the reconsideration of the wages question, we 
the ironworkers of the Stockton district, consider the present rate 
of payment is unsatisfactory, and would recommend in its stead a 
minimum rate of 8s. per ton, imperial weight, with a basis of 
half-a-crown above shillings for pounds.” This means an advance 
of 10 cent, on present rates, and under no circumstances any 
reduction below. Should the ironworkers obtain their wishes, 
which is unlikely, it would lead at once to widespread suspension 
of operations among the northern ironworks, 

e ideas of the employers upon the same subject are at = 
sent very clear and — unanimous, They say that Mr. Dale, Mr. 
Shaw-Lefevre, Sir J. W. Pease, and other referees have again and 

i inted out that the increase of confidence which is the 
natural offspring of a sliding scale has a certain commercial value. 
They agree with this view, and are willing to pay the full value of 
peace and quiet. This they estimate at 5 per cent. They say, as 
regards basis rates, that nothing above Dale’s scale, or one shilling 
above shillings for pounds, can in the present state of trade be for 
one moment entertained, and that if the scale is to come to an end 
they will require a reduction of at least 5 per cent. upon the rates 
which otherwise would be — Time will show whether the 
employers’ views or those of the workmen will prevail. But the 
present indifferent trade pros would seem to indicate that 
the alterations brought about by the immediate future are more 
likely to be downwards than upwards. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 
Since last report a further decline has occurred in the pi 
market, warrants having been down on Tuesday as low as 
per ton. Subsequent buying imparted a little 


iron 


the coun’ An attempt is being made to have the dispute 
referred to tration, but em Loers and employed do not 
seem to the with favour, At the present time 
the excessively gloomy, 


7 
to the 
t, but there is still a great want of interest in es warrant 


le should be | best coal, b 


the week. There is scarcely any addition to stock in the warrant 
stores, and the impression is that makers cannot at present be 
adding to their holdings. 

Business was done in the warrant market on Friday forenoon at 
45s. 14d. to 45s. cash, and in the afternoon at 45s. O4d. to 
45s. 113d, cash, and 45s. 24d. to 42s. 2d. one month. On Monday 
forenoon transactions occurred at 44s, 104d. to 44s, 11d., and down 
to 44s, 94d. cash ; and from 45s. 1d. +o 45s. 0}d. one month. In 
the afternoon the quotations were 44s. 94d. to 44s. 84d. cash, and 
44s. 114d. one month. The market was dull on Tuesday at the 
opening, when 44s, 74d. cash was quoted, but there was a subse- 
quent improvement to 44s, lid. cash. On Wednesday business 
took place at 44s, 84d. to 44s. 104d. cash. To-day—Thursday— 
transactions were effected from 44s. 8d. to 44s, 10d. cash, and 45s. 
one month, 

The values of makers’ iron, which are lower, are subjoined :—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 54s.; No. 3, 51s.; Coltness, 
57s. and 51s, 6d.; Langloan, 56s. 6d. and 51s. 6d.; Summerl: 
55s, 6d. and 50s.; Chapelhall, 54s. and 51s.; Calder, 56s. 6d. 
48s, 6d.; Carnbroe, 54s, and 48s.; Clyde, 49s. and 47s.; Monk- 
land, 46s. 6d. and 44s, 6d.; Quarter, 46s, 3d. and 43s. 9d.; Go 
at Broomielaw, 46s. 6d. and 45s.; Shotts, at Leith, 56s. 6d. 
53s.; Carron, at Grangemouth, 49s. (specially selected, 56s. 6d.) and 
47s. 6d.; Kinneil, at Bo’ness, 48s. and 47s.; Glengarnock, at 
Ardrossan, 53s, 6d. and 46s. 6d.; Eglinton, 47s. 6d. and 44s. 3d.; 
Dalmellington, 47s. 6d. and 46s. 6d. 

The imports of Cleveland pig iron into Scotland are on a liberal 
scale, showing to date a comparative increase of 23,190 tons, the 
whole arrivals since the first of the year being 218,679 tons. 

At present the ore trade from abroad is not = so active; still, 
there are good arrivals of iron ore at Glasgow from Bilbao. 

In the malleable iron department the main feature of interest 
this week is the action of the workmen with reference to the 
—_- of wages. It was stated in this correspondence last week 
that the puddlers, millmen, &c., were dissatisfied with the reduc- 
tion made in their Pay, following upon a curtailment of wages in 
the North of England. The cause of this dissatisfaction is that 
the agreement, whereby the wage is regulated by those across the 
border, has on the present occasion operated to produce a reduction 
at a time when the works are fully employed, and but for the 
English award there might have been no talk of reducing pay here. 
Of course, in accordance with the agreement, employers are quite 
justified in the action they have adopted. Large numbers of the 
men were idle in the principal manufacturing districts of Lanark- 
shire on Monday, and they held a mass meeting at Coatbridge on 
the afternoon of that day, when it was resolved that representatives 
of both parties be asked to confer on the subject. 

The coal trade in most districts continues fairly active, and con- 
siderable interest is felt in the efforts which are now to be made 
to obtain a further increase of prices. At Glasgow the 
week’s shipments have been id 5841 tons were ship at 
Troon, 8578 at Ayr, and fair cargoes were despatched from other 


places. 

The sale and other coalmasters of Lanarkshire give an advance 
of 6d. a day to the colliers in their employment, the increase 
dating from the 1st inst. Unless the condition of the iron market 
should improve it is not believed that the advance will long be 
maintained. The miners, however, are likely to continue the 
agitation, with the object of rendering the increase general 
throughout the country. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Tr is not to be wondered at that strenuous efforts are being made 


to secure all untaken coal of the best kind. Sir George 
Elliott is well re ted in inquiries as to deep measures in the 
Monmouthshire district at Tirphil, where there is a fine property 
for disposal, 


‘The Ocean Colliery Company has secured the Ffald Colliery in 
the Garw Valley, and it is a moot point in the colliery world 
whether the closer proximity to the Ogwr may not tend to further 
dock schemes, The — promoters are understood not to be 
pledged to Barry, but, for want of i 
resolutely to go to work, and, if possible, win. 

Two good dredgers have been bought from the Cork Harbour 
Commissioners by Mr. W. T. Lewis, for the use of the Bute Docks, 
and will soon clear a wide channel. I see, further, that it is 
intended to go to Parliament next session for a supply of water to 
the docks from a new source. 

Mr. Nelson is doing good work at the new docks, Cardiff, and in 
order f push on the work, has brought the electric light into 

uisition. 
note that notwithstanding storms and untoward winds, the 
exports at all the ports are well sustained, prices, too, are firm for 
ut in some cases a little slackness has prevailed princi- 
pally in districts supplying coal for the ironworks, such as the 
inog Valley. Here the slackness of Dowlais works is felt very 
much, especially as the deep sinking is not attended with the best 
results. Bedlinog and the Treharris Colliery are amongst the least 
successful ventures of recent years. It is estimated that at the 
latter an output of 2000 tons a day would only yield a reasonable 
return, now the output rarely exceeds 600 tons. The coal is, how- 
ever, there in abundance, and the difficulty would only seem to be 
tempo and mechanical, 

An indication of colliery prosperity is to be seen in the of 
telephonic arrangements. <A trunk wire between in and 
Newport, the first of the kind in this country, has long been in 
active use. It is now increased to three, This year a new one was 
started up the Monmouthshire valleys, and this week, one of 
forty-seven miles in length connecting iff and Swansea. This 
will give in length eighty-two miles, the longest yet formed. 

A very large meeting of the Rhondda colliers was held this week, 
when it was decided to support the claimants of the Gelli explo- 
sion inquiry. This means a fight in the law courts, which will 
accordingly take place. It will be remembered tbat the jury found 
a defective system of ventilation as the chief cause of the i 
atthis place. In such a case, arbitration assessing amount, and not 
a seem to be wiser course. 

e colliery enginemen have now started a protective society, 
and this week met in private to arrange a code of rules. 

Icannot as yet report favourably of the iron and steel trade, 
though there are not wanting some promising indications. It is 
known that Messrs, Bolckow, Vaughan, and Co. have reduced make 
at their rail mills, finding that they cannot compete with the Welsh 
makers as to price, and it is likely that some business may now be 
done by our ironmasters after the relief of the last reduction. 

Wagesin the iron trade are regardedasfixed now forthe next three 
months. They are sufficiently low to meet present quotations, and 
I do not despair of seeing —s done. It is notorious that 
rails are wanted both for home and colonial requirements, and the 


well 
still keep up. 
an interesti dote of the sag contractor of 
the Severn tunnel. Previous to beginning operations Mr. Walker 
carefully sought for evidence of highest known tides, and finding 
that one a hundred years ago was up to a certain point, made his 
openings accordingly, and so arranged his defences that when the 


late unusually high tide occurred he was “‘a few yards to the 


2| good.” But for this—and 


many thought him too fearful—the 
‘present work would have been ruined. ~ 


| 
only difficulty is financial. 
At Swansea general industries are in a favourable state, and the 
only complaint is that the iron trade shows such little buoyancy. 
Preparations are on foot for a banquet to Dr. Siemens, 
The. tin-plate trade has shown diminished activity in the last 
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23rd October, 1888, 
5024. H. J. Allison.—(&. D. 
. Field, New York.) fe 


Dundee. 
VJ. 7. 


5028. Pickers,’S. Dodge, Lowell,U.8.) 
5029. Corkine Borriss, J. J. H. Schultz, Hamburg. 

. OBTAINING VEGETABLE Woot, J. F. Phillips.— 
L. Allagnon, Paris.) 

5031.. Ececrro Motors, A. Reckenzaun, Forest Gate. 
5032. Fastenives for Trunks, W. B. 


Williamson, Worcester. 
5033. krcoveRtne Tix from Tox Strap, E. L. Cleaver, 
London. 


5034. WaWN-TENNIS Bats, Malings, Woolwich. 
5035. Iron, &c., VessE.s, J Fl 
5036. ILLUMINATION, O. E. Woodhouse, F. 
and A. R Molison, London. 
5037. Makino Sizos, F. Lindsay, 
5038. Leatuer, W. 
4039. Hyprocarsons from CoaL Gas, gE. 
Drew, London. 
5040. Prates, E A. Schmid.—(Z. Doerr, Ger- 


many.) 
Hotes, W. R. Lake —(C. M. 
Banks and St. J. W. Mintzer, Philadel: 0.8) 
Ionrtine APPARATUS, W. R. Lake. — 
a de Kabath, Paris.) 
ELecrricat AccumutatTors, W. P. Thompson.— 
W. Zenger, Austria. 
5044. Carponic Acip Gas, A. J. Boult.—(C. Laver, 
sous R J. Boult. 
15. Raves, A. —(B. Liament, 
5046. Spite for Casxs, A. J. Boult.—{J. 


France 
50t7. Systems, W. F. Gardner, 
Baltimore, U.S. é 


London. 
Stevens, 


24th October, 1883. 
48. Bianxs for R. H. Brandon.— 
Myers, U.S.) 


Brandon.—_(F. M. 
W. Maughan and 8. D. Waddy, 


5052 Mecuanicat Lamps, H. J. Allison.—(G. Hasel 
tine, Broadway, U. 

5058. Paeservinc Mite, &c., O. E. Liverpool. 

5054. Traction Rope Tramways, J. Y Johnson.—(A. 
Bonzano, U.8.) 

5055. Setr-acrinc Apparatus for Ienrrinc T. 
Meekham, Canonbury. 

Som &c., Sir D. Salomans, Tunbridge 

5057. Workmen's T. J. H. Northcott, Plymouth. 

and G. Neal, and C. R. 

5059 CHarnine Warps, W. Hurst, Rochdale. 

5060. Automatic Car Couriers, H. J. Haddan.—(Z. 
N. Gifford, Cleveland, U.8&.) 

5061. Gerrine Coat, W. F. Hall and W. Low, Durham. 

5062. Perspectocrapns, G. Macaulay-Cruickshank. 
(4. Ritter, 

5068. BLEacHoyc 
Mackay, Edinburgh. 

Psat, B. J. B. Mills.—(A. Zwillinger, 

E.ecrric Rarways, M. H. Smith, Halifax. 
5088. C. J. Chubb, Cliffton. 


Fipres for 


1888. 
5070. C. F. Claus, London. 
5071. Horsesnoss, J. George and J. J. Walker, High- 


InsuLators, E. Roe, Surbiton. 
for Curg, J. Ross, 


5074. Porce.arn, &c, E. P. Evans and 8. 

5075. VaLve Gear for Srzam Enoines, A. Paul, Dum- 
barton. 


5076. Venicies, H. J. Haddan.— (N. B. Clinch, U.8. 
5077. Loapine Siac, &c., J. Waa Wigan, 


Abbott, Ince. 
5078. Morors, W. R. Lake. — Walter, U. 
5079. Motor Escrne, F. ‘C. Glaser.— (L. Heinrici, Ger- 


many ) 
5080. Keck Se Comme, W. 
J. Imray.{T. A. 
WITCH ARA’ 4 
5 TUS, Connolly, 
5082. ~ R. E. Dunston, A. 


Pfannkuche, and J. 
5083. ToBacco Purgs, W. A. , Acton, and H. Law- 
. Roberts, Wells. 
5085. Gas Moron Encrxes, C. A. 
5086. Vatves for Stzam Enoinzs, T. Lewis.—(P. 2. 
Germany.) 
26th October, 1888. 
5087. Metatiic Pens, D. Cameron, Edinburgh. 
Disrrisotine Execrriciry, J. 
Muscutar Force for Boars, L. 
ellefonda, London. 
5090. Mareruts, F. C. Glaser.—(Z. 
Rimmelin, Germany. 
5091. Deer Sza FisHine, H. Great Yarmouth. 


5092. Cross-curtTine Tickets, &c., J. London 
5093. THREADS Prastic D. 


Rylands.—{8. Brooke, U.8& 
for Me.rine, Good, New 
ork. 

5095. VING UP T. Summers and A. J. 

Surps, Day, 

Bachman, 
5097. Asu-pans, &c.,G Asher, Balsall Heath. 
27th October, 1888. 

5098. Suprortinc Kwapsacss, J. C. Mewburn.— 

Mendel, 


Maxinc Bricxs, T. 
B10. GENERATING H. J. Heddon Goupil, 


France.) 
5101. Brpsreans, R. G. Hodgetts, Birming- 
5102. ry &c., G. Davies.—(F. Jackson, San Fran- 


cisco, U. 
5103. Evecrric Gas Li T. & J. Taylor, Oldham. 
Lawrence and J. L. 


5096. UNALTERABLE Cartrinces, L. G. 
Brussels. 


5106. Reszrvork Pennoipers, T. A. Hearson, Black- 
5107. Pen, &c., Cases, 8 Bavaria. 
for TELEPHON 


5108. C A. M. Clark. 
Carter. J. T Fouche, C. A. , and C. D. 
Petersburgh, vs 

5109. GENERATION, &c., of E:ecrricrry, J. 8. Williams, 
Riverton, U8. 

5110. GENERATION, &c., of Evecraicrry, J. 8. Williams, 


Riverton, U.8. 
29th October, 1883 


5111. Macweric Garments, G. Carron, 
5112 VentiLators for Surps, &c., J. wean Gibbe, Liver- 


Gas H. C. Bull, 

5114. Krys for Locgs, J 

51l5. Rims for of &c, A. B. 

ile Fon of 
‘ORMING SHELLS 

5117. Pipe or J Gask: 


5118. Tous Suspenpers, J. B. Fournier and J. B 
Th France. 


oully, 
5119. Treating Fasrics, J. Woodcock, Hudders- 
field, and H. Webster, Dews! 5 
5120. Coiourine Marrsr, F. Wirth —(B. Oehler, 
Germany.) 
5121. Mincine Macuuxes T. Williams, London. 
5122. for Trocks, I. Davies, 
ester. 


5123. Sup.’ Berrus. C. J. Fox, Birkenhead. 
5124. Tarvst Bearinos, G. Davies.—(¥. Jackson, San 


Francisco, U.8 ) 
Exrnactiow of Mrtats from Oass, A. P. Price, 


em 

5127. Evecrrica, Generators, T. J. Handford.—(7. 
A. Bdism, Menlo Park, 

5128. Fastentwes for Lacixe Boots, &c., J. Paton, 
Johnston: 


5129. Paopvcine Steam, J. Millén, London. 

5130. Fastentnes for Covers of Umpretias, E. G 
Brewer.—(0 Triquet, Parzs.) 

5181. Sewrnc Macuine, W F. Thomas, London. 

5182. Evrcrric Lamps, 8. Z. de Ferranti, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5028 SHoppy Pickers, 8 Pitt Sutton.—A communi- 
— from C 8. Dodge, Lowell, U 8.—23rd October, 


5047. Time Sy-rem, W. F. Gardner, Bulti- 
more, U.8.—28rd October, 1883. 
5048. Maxine Branks for HorsrsHor Naris, R. H. 
rap .—A communication from E Myers, 
1883. 
49. SeTTiInG BotTons upon Boots, H Brandon, 
ris.—A communication from 8. L. Pratt, Hing: 
ham, U.S.—24th October, 1883 
5050. Foxisninc Nai R. H. 
Brandon, Paris.—A communication from F. Myers, 
U8. —24th October, 1883. 


5060, AUTOMATIC AIR H. J. Ken- 
sington, London.—A communication from N. 
Gifford, Cleveland, U.S8.—24th October, 1883. 

5084. CoupLines, &c., 8. Roberts, Tunbridge Wells.— 

= YEING ‘EXTILE MATERIALS, 

tag communication from E. Riimme- 
Erstein, Germany.—26th October, 


Patents on which the Sump Duty of £50 
has been pai wd 
432 LeatHer 8. Haley, Bramley.— 


23rd October, 1880. 
SPooL Tuses, W. Ambler, Bradford.—27th Octo- 
1880. 
4323.’ PuRIFYING Gas, A. Ford, Stockton-on-Tees. — 
28rd Octover, 1880. 


Sena L. A. Groth, London.—23rd October, 


H. J. Haddan, London.—26th Octo- 
4879. Derecrinc Corrosion in Steam Boriers, G. and 
J. Weir, Glasgow. —27th October, 
4406. SPINNING, &c., Fiprovs SUBSTANCES, F. and A. 
ven, Bradford.— Octoder, 1880. 
4348. Ar from Burry F. Baxter, 
Burton-on-Trent. —25th October, 1 
4358. Compinep Iron H. Johnson, Lon- 
don.—25th October, 1880. 
4368. CARTRIDGES, &c., H. H. Lake, London. 
—26th October, 1880. 


4399. Packina Way of Raiways, F. 


Browning and 8. Mort, 
Fea yw.—28th October, 1883. 

ar Botrie for Ixrants, E. O. Day, Lon- 
28th October, 1880. 


uss. Compositions for Borroms, 
W. Renney, — lst Ne 
4473. Pristine Macnivery, A. hy London. —2nd 
November, 1 


4602. Prrstino Fasrics, J. Kerr and J. Haworth, 
Church --9th November, 1880 

4352. a Ice, &c., W. R. Lake, London.—25th 
Octover, 

4365. Domesiic Barus, W. T. Sugg, London.- 26th 


October, 1880. 
4403. MasHING Matt, G. G. Cave, Dowlais —28th Octo- 


oun" 1880. 
Sewinc Macuines, 8. Leeds, and A. 
wg London. —29th October, 1 
4448. E. R Holiands, London. — 30th 


4649. CHAIN Casues, 8. Baxter, London.— 
11th November, 1880. 
8. Baxter, London —11th November, 


Boraro 3. Wallace, Glasgow.— 26th Octo- 
4409. Scazens, T. Davids and C. Weiss, Hanover.— 
28th October, 


4426. Bearing Sprivos, I. A. Timmis, London—29th 


October, 1880. 

4511. Furnaces for Cuemicat Porposss, J. Mactear, 
G w.—4th 1880. 

4683. Gas Lamps, C. W. Siemens, London.—13th No- 
vember, 1880. 

4884. LEAD Ho.pers, J. H. Johnson, London.—24th 
November, 1880. 

4412. Breecu-LoapINnG Frre-arms, A. J. Boult, Lon- 

don.—28th Octover, 1880. 

4672. [wist Fapaic, G. Bentley, Nottingham — 
13th November, 1 


Patents on which Duty of £100 


4413. CaLoric Mt J. and W. T. Buckett, Lon- 
don.—1l4th November, 1 

4187. ARTIFICIAL SToNE, J. E. Greatorex and T. P. 
Hall, outh. October, 1876. 


‘ortsm: 
4189. Sarery Vatvs, J. O. Wilson, Bristol.—25th Octo- 


4170." of B G. Moulton, Manchester. 

4sil. J. D Garrett, London.—7th 
November, 1876. 

4517. Piates, W. Rowlinson, Fallbarrow.— 
2ist November, 1876. _ 


Notices otf 
(Last day for fling opp 


Intention to Proceed with 
Applications. 
ber, 1888.) 


» 16th 


3047. Laws-tewmis Baus, R. Moss, Manchester.— 
—20th June, 1888. 


305°. Hopprr Drepcers, A. Brown and W. Simons, 
Renfrew.—20th June, 
8065. T. Fox, Sheffield. 


3078. MELTING Gass, E Brooke, Hudders- 
field. —2lst June, 1883. 
8087. MecnanicaL Retorts, J. Lyle, London.—2lst 


June 1883. 

8097. Gas Motor Evornes, J. Dougill, Manchester.— 
22nd June, 1883. 

8098. Ou, Bunweas, J. C. Morrison and R. Smith, Lon- 
don,.—22nd June, 

$102. J. Coxeter and H. Nehmer, 
London —2iad June, 1883. 

$110. Apparatus for Raisinc and Lowerine, H. 


Rei t, June, 

$117. Buast Fans, &c., G. M. Capell, Passenham.— 
22nd June, 1883. 

for Rirte Pracrice, K. Morris, Black- 


23rd June, 

8129. Dryinc Kins, E. Edwards, London.—A com- 
munication from J. Beumier.—28rd June, 1883. 

$147. Supetyinc Cuaross, R. Morris, Blac’! 
—25th June, 1883. 

Makino Papgr, A. O A. L. V. Ladame, 

A. H. Feret, Paris.—26th J 

sire Yarns, W. R. Lake, com- 
munication from T. Waring.— —26th June, 1888. 

3176. Foroine Naiis, A Boult, 
Lon fi W. Werts.—26th 


don.--A comm' ion from 

June, 

$178. Facirratixe the Action of Fire-arms, H. 8. 
Maxim, London.—! 883 

8197. Fire- arms, W. R. 
cation from J 


$272. Gas Motor Enotes, G. J. 
H. Phillippi, Ham 2nd Jul 

3276 Crocks A. M. Clark, Lor 
from V. E. Versepuy.—2nd July, 1 

8878 Ferep Aeparatus, J. Imray, London.-A com- 
munication from A. de Dion, G T. Bouton, and C. 
Trépardoux. —7ta July, 1883. 

3535. Inpia-kKUBBER Begarinc Sprincs, G. Spencer, 
London.—18th Jul 


pson. Li —A com 
Le Roux.— 26th July, 1883. 
= J. Russell, Cardiff August, 


8946. GENERATING +g Ccrre Ts, P. Higgs, 
Leith.—i4th August, 1 
4026. Lawn Tenis W. N. Hutchinson — 
20th August, 1883. 
4350. Nomperine Tickets, &c., J. M. Black, London. 


—llth tember, 

= Srop VALVES, J. Tate, Bradford.—2lst September, 

4526. Roap Exouvgs, R. and H. L. Lange, 
Gorton.—2lst September, 1 

4580. Packino Fainoss, J. McCallum, Manches- 
ter.— 25th 1883. 

4584. Exraacrixe Ort from Mera A. G. 

4962. Bearine Frenkel, Berlin.—A com- 
munication from W. Ulffers.—17th October, 1883. 


(Last day for fling opposition, 20th November, 1888.) 
8138. VeLocipepgs, W. Wright, Droylsden.—25th June, 


1883. 
$143. RecuLaTine Gas, H. Devine, Man- 
chester.—25th June, 


3148. Ligurp 4.08: 
Clark, London.—A communication from 
25th June, 1883. 

S151, Fine-tnoor Sarzs, &., W. Corliss, Providence, 


.8.—26th June, 1883. 
8152. Ain Brakes, A. G. Evans, Manchester.—26th 
June, 1883. 
Maxine Tixzs, &c., T. H. Rees, London.—26th 
1883. 
sige, Marat Pratss, J. London.— 
A com. from E. -— 26th Ji 
8171. Avromatic Coup.ines, J. T. Ros, Lenton. —200 


June, 1883. 
8184. C. F. Pollak, Lon- 


187. Canpizs, W. London. 

from Société Anonyme de Machines 4 
oe et Chandelles systemo Royau.—27th June, 
—27th June, 1883. 

$203. Loapinc Steamers, G. Taylor, Penarth.—27th 

$204. VenTiLatine J. 
whittaker, Southport —28th June, 1883. =e 
June, 1883. 

8208. Net, &c., A. C. Henderson, 

Saips, J. Stewart, London.—28th 
don. 28th June, 1883 

$221. Corkscrew, R. W. Bradnock, Moseley.—29th 

$244. AvTomaTic ELEcrric SIGNALLING — 
J. —A communication from 

Reher. —80th June 


a 27th June, 1833. 
$195. for Macuuves, W. Lockwood, Sheffield. 
June, 1883. 
Farrimond and J. 
8206. Surps’ Beatus, E. Hoskins, 
London. —Com. from June, 1883 
1883. 
8218. Mountine Execrric Lamps, W. ay Lake, Lon- 
—Com. from J. 
June, 1858. 
8228." fiooxs or Pras, W. Allison, Glasgow. —29th June, 
1883. 


$248. — Woot, J. H. Whitehead, Leeds.—s0th 


June, 1883. 

8250. Savery SADDLE Bars, H. R. Phillips, Birming- 
ham.—30th June, 1883. 

3257. BorLeas in the Treatment of Fisrovs 
L. 8. McDougall, Manchester.—80th June, 


ses for Suarts, &c., J. Jamieson, Winco- 


e.—8rd July, 1883. 
8316. Suapoxe Enps of Bouts, &c., W. R. Lake, Lon- 
don.—A com. from G W. Bruce.—4th July, 1883. 
8318. Horse Girtus, J.C. Odell, Coventry.—4th 
1883. 


3820. A.M. Clark, London.—A 
communication from C. Dubois.—4th July, 1883, 
8328. Frames for Preservine the of Pargr, A. 


C. Henderson, London.—A communication from H. 
T. Brunet and J. C. Deveze.—5th July, 1883. 


$341. Mera Casxs, A. Dunn and A. 
—5th July, 1883. 

3423. Appiyine Et ty,J. N.A London. 
—11th July, 1883. 


8482. Bicyoies, W. A. Rudling and J. F. Coffin, South- 
sea.—14th July, 1883. 

3538. OsraininG Frsaes from VecrTaBLe SUBSTANCES, 
A. W. L. Reddie, London.—A communication from 
J. Kennedy.—18th July, 1883. 

8£48 Expressine the of Various Matrers, A. 
C. Heuderson, London.—A comm from A. 

offe and L. A. di Giordio.—19th July, 1888. 

8726. Oroans, T. C. —80th July, 1888. 

3894. Steam, &c., Pistons, A. MacLaine, Belfast.—11th 
August, 1883. 

3983. Treatine Leap, P. M. Justice, London.—A com. 
from J. Clamer.— 14th A 

3976. PRODUCING CARBONIC ACID from CaRnonate of 
Cacium, &c., L. Wise, London.—A communica- 
tion from H. Grouven.—16th 

8997. TenminaL OnwaMENTS, T. Birming- 
ham.—17th August, 1883. 

4059. GaLvanic Batreries, G. C. V. Holmes and 8. H. 
Emmens, don.—2lst August, 1883. 

4061. COMMERCIAL Propucts__resul! 
Operation of Gatvanic Batrerixs, 


Holmes and 8. 1883. 
August, 1883. 


4258. E. E. Cook, Brighton.—4t, 
September, 1 
Gas ‘Bonn, Fletcher, Warrington.—6th Sep- 
Reep Oroa J. B. Hamilton, London,—' 
4853. W. Dobson, Douglas, 
MBING IBRES. 
, D. MacGreg 


4554. Sarery Catcou for B 
4568 ARMaTuREs, H J. Haddam, commu- 
Brush h September, 1883, 


Perth.—24th September, 1 
nication from C, F. B 
4593. J. Imray, London.—A 
tim from L. A. F. Bang —26th 
4634 Sap.’ Coursss,G C. Lon- 


don.—28th September, 1 
ConsTRUBTING Bros, J. 8. Hill, Ciifton.—2gr, 


, 1883. 

4644 CARBONACEOUS Susstanogs, H. Aitken 
464: Fauman, Glasgow 
5 Sars, @c., A. 29th 
tember, 1883. 
4657. Szconpary Vourarco Barrsrizs, H. F. Joel, 

Dalston.—1st October, 1883. 
4667. for Pipes, N. Thompson, London.—1st 
4671. phen H. Serrell, Plainfield, U.S.—2nd 
October, 1883 
4699. Drvino Sucar, &c., C. A. Day, London.—A com. 
from G. M. Newhall. - 8rd October, 1883. 
475%. Cases, C. H. Reed, 
October, 1883. 


5028. SHODDY Piox S. Pitt, Sutton. —A communi. 
cation ge.— 28rd October, 1888. 


5048. Makino HorsesHor Nat 
Brandon, Paris.—A comm’ 

—24th Octobe-, 1883. 

5049, Serrino Burrons upon Boots and R. H 
Brandon, Paris.—A communication from 8. L. Pratt. 
Octoder, 1888, 

5050. 60. Hoksesuoz R. H. 

Paris —A communication from F. Myers. 
October, 1888. 


Patents Sealed. 
(List of Letters Patent which passed the Great Beal on the 
26th October, 1883.) 
=m, Permanent Way, G. Wilson, London.—12th 


wor Te EGRAPRIC Apparatus, E. J. Houzhton, 
Peckham.—18th April, 1883. 

2150. &c.,J. W. Walker, Kidderminster.— 
23th april, 1883. 

2170. Fasneneees for Doors, J Edwards, London.— 


30th April, 1888. 
2171. Storren for I Borrier, J. Jackson, jun., Lo: don.— 


2188. Removine the Hain, &c., from the Sxins of 
Ayima.s, &c., J. Palmer, on.—lst May, 
2223. Ow Lamps, J. Fyfe, Glasgow, T. B. Smith, Bir- 
mingham.—2nd May, 1888. 

Povcues, T. H. Kinvig, Castletown. 
ay, 

2229. Rerovine A. C. Tichenor, Alamada, 


U.S.—tnd M 
2250. O. Williams, 
Liverpool. - 
= for ‘upes, W. R. Lake, London.—4th 
fay, 
2286. &c., R. F. Edbrooke, 


Li 
2817. Macuines, A. W. L. Reddie, 
London.—8th M 


, 1883. 
tor E. Marechal, London.—sth 
ay, 
2345. Free-arms, C. D. Abel, London.—8th 


May, 1 
2349. Fats into Farry Actps, &., A. 
Marix, Paris.—9th May, 1883. 
2352. E. 8. Shepherd, London, 
J. L. Aspinwall, Carnarvon. —9tA May, 1883. 
A. 8. Hamand, London.—9th May, 


M. Benson, London.—9th May, 
Corrosion of P; J.B. 
Glasgow. —10th May, 1888. 


Howpers, T. Nordenfelt, London.— 
1483. Esonres, G. and E. Ashworth.—15th 


1883. 
Hypraciic Pumpine Apr. J. Moore, San 
Francisco.—15th 


Norwich.—2lst M 

2531. Maxine Tere. Win Wirth, Frankfort-on-the-Main. 
— lst May, 1883. 

2595. Haviine D. and A. Greig and R. H. 
Shaw, Leeds.— 1883. 

CALoRIC Enoines, Ingrey, Fulham.—6th June, 

&c., J. C. Bauer, London.—l4th June, 

Srencu-traps, W. Ayres, London.—l8th June, 

H. H. Lake, London. —29th June, 


$268, RESERVOIR Pewnotprr, L. B Bertram, Bays- 
water.—2nd July, 1883. 

| 9876, Pires, T. P. Wilson, London.—7th 

8387. “Baxiwo by Brean, H. Newton, London. — 9th 


July, 
Wang, A. G. Brookes, London. 24th July, 


Pacxina, Pratss, A. G. Brookes, 
London.— 81st Jul 
8783. TYPE-MATRICE ACHINE, M. H. Dement, London. 
—8ist July, 1883. 
8734 APPARATUS Line 
Sraips in Cotvmy, &c., and Justiryine the 
M. H. Dement, London.—8lst July, 1883. 
8777. Praopucine Go1pen SULPHURET 
&c., A.G Brookes, 


August, 

8888. Oars, A. J. Boult, London.—7th 
August, 1883. 

8856. C. D Abel, London. 
—8th August, 1 

8864. Makino G. Edwards, Hanwood.—9th 
August, 1883. 

8875. R. H. Brandon, Paris. —9th 


August, 1 
4136. Raitways, &c., 8. Pitt, Sutton,—28th 
August, 1883. 
4192. Macnines, H. H. Lake, Lon- 
don.— 30th August, 1883. 
4254. ORNaMENTING METALLIC Tuses, J. Earle and G. 
8. TELEPHONIC Mate’ 
J. 8. Muir, J. 8. Muir, jun, London.—7th Sep- 
tember, 1883. 
List of Letters Patent which passed the Great Beal on the 
80th October, 1888.) 
2056. Worxinc Braxzs, J. Armstrong, New Swindon. 
—23rd April, 1883. 
2199. for Cement, T. Smith, Sun- 
bury.—lst May, 1883. 
2200. Divercence of Macnetisep NEEDLES, 
e, Sutton. —lset May, 1883. 
for TransmiTTING Motion, W. R. Lake, 


May, 1888. 
Rigby and I. M. Morgan, Stafford.— 
2288. G. Nobes, London.—2nd 


Patenis. 
*,* It has come to our notice that some applicants of the 
Patent-ofice Sales Department, for Patent Specifications 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the page of Tue ENGINEER at 
which the Specification they require is referred to, instead 
ef gwwing the proper number of the Specification. The 
mistake has been made by looking at THz EncIvEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 
Applications for Letters Patent. 
*,* When ** communicated.” the 
mame an dress communicating party are 
printed in italics. 
Stockport. 
5026. Twistine Yarns, W. Cunningham, 
5027. UMBRELLA T. Hethe 
(8. L. Pratt, Ingham, U.8.) 
don.—15th May, 1883. 
2526. Apparatus for Biastina Rooks. H. N. Penrice 
J. @. Hodgson, Chicago, U.S.) 
5068. Name-pLaTe for Piants, A. Still, Liverpool. 
ban a S33. 
8285. Sroprertne A. Kempson, Tunbridge 
Wells.—3rd July, 1888. 
8301. Furnace Frowts, W. Douglass, Blaydon-on- 
$831. DisTiLLED Liquors, W. ondon. — 
2225. Weavina Faprics, E. Crossley and R. Cochrane, 
Halifax.—2nd May, 1883. 
2288. Looms, F. Leeming and R. Wilkinson, Bradford. 
5105. VaniaBLe Exramsion G J. T. 
Gainsborough. 


Nov. 2, 1883. 


THE ENGINEER. 


2240. Macuiyes, W. R. Lake, London.—2nd 
May, 1883. 

2243. &c., A. M, Clark, London.—2nd 
May, 18838. 

wane Paper, &c., C. Weygang, London.—8rd 


Furwacr Stac, E. G. Colton, 
London.—8rd May, 1 
2259. Maxine Oxipe of Srrontium, W. Moody, West 
Ham.—8rd May, 1883. 
2265. Propucine "bassoms on Grass, J. T. King, Liver- 
May, 1883. 
Propvucina nn on Grass Ware, J. T. King, 
Liverpool.—4th May, 1883, 
BoaTs, &., J. R, Hodgson, London.—4th 
2282, PortaBLe Cooxixc Ranoes, T. J. 
Constantine, London.—4th May, 1883. 
2311. of G, P. Lempritre, 
Balsal 1883, 


Maxine Gar HG” Brooklyn, U.8.—7¢h 
Harp, H. J. Haddan, London.—8th May, 
ani, Gtyceaing, H. J. Haddan, London, 
2377. APPARATUS to be APPLiep to Router Mitts, G. 


Davies, Manchester. —10th Mey, 1888. 
Apparatus, A. Marix, Paris.—llth 


lay, 1888. 
2398 Wuerts, E. de Pass, London.—1llth 
May, 1883. 
Gearusc, F. Wynne, London.— 
2467. Apparatos, C. Pieper, Berlin.—17th 


for Ivory, F. Greening, Southall — 

lay, 1 

2492. Gas Motor Enornes, G. and W. Hop- 
kins, London.—18th May, 18' 

2541. Kwirrina Macuinery, H. Haddan, London,— 
22nd May, 1883. 

bg 8, &c., W. J. McCormack, Paignton. 

W. Schmo'z, San Francisco.—19th 
un, 

8121. Taal -B4R, J. Passmore and E. C. Cole, Exeter. 
—23,d June, 1883. 

$252. Puaivication of Sewace Water, &c, J. Bock, 

3867. B. W. Hargrea d W. 

JARRING ENGINES, ves ani 

Inglis, Bolton.—9th August, 1883. 

4009. &c Parce:s, W. Tozer, London.— 

soit, Bro Vv Aand J. H Hudd 
field.—18th August, 1883. 

4137. Exectric RalLways, &c., 8. Pitt, Sutton. —28th 
Aug 1883. 

4145. CLEANING Fiprovs Marteriats, H. H. Lake, 

don. —28th August, 1853. 

4177. Dysamo o, H. H. Lake, Lon- 
don.—29th Augus 

42.1. MeraL H. Fox, Boston, U.8.—3lst 
August, 1883. 

4237. A. M. Clark, London.— 

, 8rd September, 1 


List of tions published during 


6241, 18.; 426, 10d.; 967, 4d.; 980, 6d; ° 987, 6d.; 
1078, 6d.; 1146, “ad; 1162, ‘6d.; ‘ies,’ 1169, 6d.; 
1170, 6d.; 1171, 2d; 1178, 6d.; » 2d.; 1186, 6d.; 
1190, 6d.; 1194, 6d.; 1195, £4; 1196, 2d.; 1197, 2d.; 
1193, 6d.; 1201, 8d.; 1203, 6d.; 1205, 8d.; 1210, 24.; 
1214, 8d.; 1216, 2d.; 1217, 2d.; 1220, 2d.; 1222, 4d.; 
1225, 6d.; 1231, 6d.; 1233, 6d.; 1284, 2d.; 1236, 2d; 
1237, 8d; 1¥88, 8d.; 1239, 6d.; 1240, 4d.; 1242, 6d.; 
1248, 8d ; 1244, 2d.; 1246, 4d.; 1247, 2d.; 124%, Qd.; 
1249, 2d.; 1250, 2d.; 1251, 2d.; 1252, 6d; 1253, 6d.; 
1255, 8d.; 1257, 6d.; 1258, 6d ; , 6d.; 1260, 6d.; 
1263, 2d.; 1264, 6d.; 1265, 2d.: 1266, 6d.; 1267, 6d.; 
1268, 2d.; 1269, 2d.; 1270, 6d.; 1271, 6d; 1272, 2d.; 
1273, 6d.; 1274, 6d ; 1275, 2d.; 1276, 6d.; 1277, 6d.; 
1378, 6d.; 1279, 2d.; 1280, 2d.; 1281, 6d.; 1282, 8d.; 
1283, 6d.; 1284, 2d.; 1285, 4d; 1226, 6d; 1207, 6d.; 
1288, 6d.; 1289, 2d.; 1290, 8d.; 1291, 2d; 1293, 8d.; 
1294, 6d; 1295, 6d.; 1296, 6d; 1297, 6d.; 1298, 6d.; 
1299, 6d.; 1309, 6d.; 1301, 6d.; 1302, 6d.; 1308, 6d.; 
305, 2d.; 1306, 2d; 1307, 2d.; 1308, 2d.; 1809, 2d.; 
1310, 2d.; 1311, 6d; 1812, 2d.; 1814, 6d.; 1815, 2d.; 
1816, 4d.; 1817, 6d; 1819, 6d.; 1321, 2d.; 1323, 8d.; 
1824, 2d.; 1325, bg — 2d.; 1828, 2d.; 1329, 6d.; 
1330, 2d.; 1331, 1833, 6d.; 1135, 6d.; 1830, 8d.; 
1387, 2d.; 1838, Vs, 6d.; 1342, 2d.; 1844, 6d.; 
1348, 2d; 1350, 6d.; 1852, 6d.; 1358, 6d ; 1354, 2d.; 
1348, 6d.; 1360, 8d.; » 4d.; 1865, 4d.; 1366, 2d.; 
1368, 6d.; 1369, 6d.; 1372, 8d.: 1874, 2d.; 1879, 2d.; 
1382, 4d.; 1888, 2d.; 1404, 4d.; 1409, 4d.; 1412, 6d; 
1414, 8d.; 1415, 6d.; 1430, 4d.; 1487, 6d.; 1510, 6d.; 


— exceeding 1s. must be remitted 
made pa: at the Post-offi 
Mr. H. Lack, her Maj ‘8 
pton-buildings, -lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves Tux Enoineer at 
Office of Her Mc of Patents. 


426. Preservation or Mitk, &., B. A. Brydges, 
Berlin.—26th January, 1883.—(A communication 
B. Wendesth Buchholz, Germany.) 10d. 

This relates to the mode of preserving milk in 


bottles, 


967. Exrractinc Sucar From Mo1asses, SYRUPS, AND 
THE Juice or PLANTs, C. Steffen, Vienna,—22nd 
tes to a process ting from 
molasses, syrups, and the felon of des 


in trea’ an aqueous solution of 8 saccharite, 
so that calcareous saccharite, insoluble at a tempera- 
ture v: from 0 to 35 Cent. (82 deg. to 95 —. 
pe ey is won without employing artificial’ warm 


980. Apparatus ror TREATING Steet Incots, G. J. 
Snelus, Workington.—22nd February, 1883. 6d. 
This relates to improvements in soaking pits or 
apparatus for steel th which ee 
ments consist essen the said pits with 
steel and providing them aaa ons iron tops with or 
without separating layers of fire-clay and tar. 
987. Tir Vans on Wacons, E. Burton, Nine Flms.— 
28rd February, 1883. 6d. 
This consists, First, of a tip van or wagon having its 
tilting body pivotted by a transverse shaft or bar in 
upon the side pieces of the under frame, and 
if desired “7 an additional bearing at or near the 
centre longitudinally of the said under frame, and 
having the axle of its hind wheels straight, in contra- 
distinction to being cranked or bent; secondly, the 
combination with neh tip van or wagon of aremovab.e 
and adjustable covering. 


1078. Evastic Wire Banps, F. Wirth, Frankfort-on- 
the-Main.— 27th February, 1883. —(4 
from @. Pickhardt, Germany.) 64. 

This relates to elastic wire bands formed of closely 
wound wire sp: ty 


1146. Rivor , H. J. Haddan, Kensington. 


—8rd March, 1883. —(A communication from B. 
t pi 
8 plough comprises chiefly a bent piece of 
iron forming the beam of the plough, and provided at 
one end with a socket adapted to receive a handle or a 


swingle-tree, while a share made of steel is attached at 
the other end. 


1147. Automatic ApeaRatus For 
ways, H. J. Haddan, Kensington.—8rd March, 1888, 
4A communication L. Beauvais, 
France.)—(Not proceeded od 
This consists of three princi parts, viz., the con- 
trolling the or contact breaker, 
and the indica 


162, &ec., J. H. Adams, Wandsworth.—bdth 


—5th March, 1883.— with, 

This relates to th» scomapiion of the ‘at for the 
pieces of cork to be operated upon, and also to the 
cutting tool. 

1169. FoR AND 
Lishman, W.st Hartlepool.—5th 


ed method and pie 

for He relates to purifying water used i 

boilers; also for superheating and extractin 

matters of the water prior, when possible or con- 

venient, to the same being supplied to the boiler. 

11°70. Macuinges vor Srircuixc Books axp AppLi- 
ANCES FOR Makino Fastenens, G. W. von Nawrocki, 
Berlin.—5th March, 1883.—(A communication from 

The invention essential: the bi 


lait Taroets ror Rirve Practice, F. Clarke, Canter- 
bury.—6th March, 1883. 8d, 
This relates to the arrangement of running targets. 
1212. Rives ror Riva TRAVELLER 
Frames, 4. M. Clark, London.—6th March, 1888 — 
(A communication from G. Jaquith, ‘Maryerilte, 0.8) 


The ring has in ite u) ipheral edge or flange an 


1218 Apparstos or Fires to Be APPLIED To 
Batus, 7. Bradford, Manchester.—7th March, 1883. 
—(Not proceeded with.) 

The object is the mixing of ‘hot and cold water (or 
other liquid or liquids, such, for instance, as brine 
ether, so as to deliver 

Re. red and at the time indicating 


1214. Macutnes, J. Range, Nottingham.—7th 
March, 8d, 


1883, 
This relates to the general construction of the ma- 
chine for clipping later or the like. 

1216. Construction or WALLS, PARTITIONS, AND 
CEILINGS OF G. Napier, Manchester.— 
7th March, 1883.—( Noi -) 2d. 

This relates to the employment of slabs of concrete, 
cement, or other suitable material. 

121'7. Propuction or Gas FOR ILLUMINATING AND 
OTHER Porposes From Hyprocarpons, &c., J. F. 
Schnell, * a jun., and W. Darby shire, 

hest March, 1883.— (Not pri with.) 


tion with the stitching machine of a whereby 
the automatically supplied wire is cut off and bent into 
the shape of a fastener. 


1171. Evecrric Lamps APPARATUS, H. 
Lake, London. 1888.—(4 comm’ 
from B. § N.J., U.8.)—( Not pro- 
Relates to th ou t of the ets 
e arrangemen 
and armatures in an arc lam; on to the memes of 
ting and suspendi e lamp. 
11'78. Boxes or Cases FOR Containtno Tea, &c., C. 
Cheswright, Ho loway.—5th March, 1888. 6d. 
The invention has chiefly for its object the pre- 
vention of fraudulent interference with the contents 
boxes or cases and other like packages containing 
tea or other dry goods enclosed in thin sheet metal or 
= Was ensuring the genuineness of their 


For Versets, &c. 
th.—6th March, 1883, 
with 


2d. 

This consists in making the centre-board or sliding 
keel work in and out of its well or casing with a per- 
pendicular or vertical motion. 

1186. Governors ror Stream OR OTHER MACHINERY, 
W. Mellor, Oldham.— 6th March, 1883. 6d. 

This consists in apparatus forap to governors 
of motors wherein a sliding spindle wheel connects the 

vernor with the cut-off or regulating apparatus, and 
turned in one direction or the other when the speed 
of the engine varies by means of vibrating pawls acting 

upon reverse ratchet wheels or of continuously re- 
volving frictional or toothed drivers, wheels, or 
whereby a screw form part of the conn ion is 
turned in a nut so as to lengthen or chasten the ete 
nection. 
1190. Srconpary or Srorace Batteries, Rowan, 
London. — 6th March , 1883 

Relates to constructing the containing v Meee with 
suitable grooves, against which thin sh of lead or 
other suitable material are 80 as to coe a series of 
compound plates. 

1104. Cop-reTatnine Spinpits For Loom SxHorries, 
6th March, 1883.—(4 commu- 
ication from x T. Coggleshall and J. EB. Rice, 

Lowell, U.S.) 6d. 

This relates to the employment and construction of 
a grooved spindle. 

1195. Stream Smoorninc Iron ror Launpry Por- 
J. Belfast.—6th March, 1883.—{ Not 


) 2d. 
This r relates to the arrangement of or tubes for 
supplying the steam. vee 
1196. Drivine anp CLutcn Mecuanisy, J. Carpenter, 
Southampton.—6th March, 1883. —(Not proceeded 


with. 

This vy- BY to the construction of dri and clutch 

mechanism, principally applicable to velocipedes, 

1197. Seconpary Pires orn Batrerizs or Accumv- 
LaToRs OF Evecrricity, B. @. Brewer, London 
March, 1883.—(A communication from B. Pfeifer, 
Antwerp.)—(Not proceeded with.) 2d. 


1198. Macuines, C. Lever, Bow- 
don, Ches.—6th March, 1888. 6d. 

In a machine in which both the armature and field 
magnets are stationary a ag yee revolving inductor 
to its paramagnetic spindle 
revolves in one or more Fmd pieces of the fi 
magnet. The inductor revolves within the armature 
by this means, and by separately exciting the field 
magnets the usual rin is dispensed with. 
1208. Lamps ror Vevocipepes, &c., H. Markhamand 

March, 1883.—({ Not 


proceeded 

This relates to the means for suspending the lamp. 

1201. Rorg Traction Tramways on Ratiways, C. F. 
Findlay, Kensi —6th March, 1883. 8d. 

This relates essentially tothe rope gripping apparatus. 
1202. Evrctric Arc Lamps, B. and A. B. Jones, Lon- 

don.—6th March, 1883. 1s. 

Relates to lamps in which the carbons are fed 
towards each other by a cord passing over pulleys, the 
feed being controlled by a lever, pon tr to grip the 
cord, the lever being acted on by a differentially wound 
electro- et. In a modification the feed is con- 
trolled by a train of clockwork, the last wheel of which 

engages with the rack of the upper carbon pe po The 
lamp is adapted to bring three or more pairs of carbons 
into action successively and automatically. 

1208. Manvuracroure or Fives, Taps, Diss, &&., H. H. 
Lake, London.—6th March, 1883.—(4 communica- 
tion from M. A, Howell, jun., Chicago.) 6d. 

The object of the invention is to effect an improve- 
ment in the manufacture by casting the blanks from 
white cast iron, softening or annealing the same in 
contact with oxides or other matter having an affinity 
for carbon, if an excess of carbon is present; surfacing 
and cutting the same while in this annealed’ condition, 
and finally by converting and cooling the same in an 
atmosphere cf hydrocarbon where all traces of oxygen 
are kept excluded to the end of the operation. 


&c., W. Laurence, London.—6th March, 
This relates to im ments in the whole 
prove: process 


of 

1206. ManuracrurE or Pumps ror Drawine BEER, 
&c., Woollerton, Leicester.— 6th March, 1888. 

The pump is constructed so that the plunger or 
bucket when at the lower end of its traverse 

the suction pipe, a thus prevent the escape of beer 

through the barre! 

1209. Pumes aes IN THE MANUFACTURE OF 
ARTi¥iciaL 7. D. Kyle, London.—6th March, 
1883.- (Not proceeded with.) 

This relates to the general construction of the pump, 
and to a lubricated packing. 

1210. Process oF AND APPARATUS FOR DISTILLING 
COAL AND OTHER CARBONACEOUS MATERIALS IN 
OrperR To Ostain Coke, Tar, &c., J. 
—6th March, 1883.—(Not proceeded with. 


'This relates principally to the construction of the 
oven, 


with hydrocarbons, such as coal tar, Nephi 
gasoline products in a fluid a and solid state mixed, or in 
either separately. To this cistern is connected a pi 
one end of which is attached to Con uj surface of a 
stationary outer shell or drum ; i m is water- 
tight and provided with an open: on it its 


fen isa sisi with buckets round its periphery 
which revolves in the water. 

bearings made in the ends of the hollow drum, and its 
axis or shaft projects at one end, and may be drivenin 
any convenient manner. 


1219. Lawn Tennis Bats, R. C. Powelland F. Thomp- 
—Tth March, 1883. 


son, London. 
This: relates to a method for tightening up the cat- 
gut web or m 


1220. Incor Moutps on UTENSILS EMPLOYED IN THE 

Manuracrore OF Iron, STEEL, OR OTHER METALS, 

J. Manchester.—7th March, 1883.—( Not pro- 
ceeded with.) 2d. 

The moulds or utensils are made with an outer 

casing of metal and an inner shell or mould of refrac- 

material, wits an annular space between the two, 

which space is filled with friable, porous, non-conduct- 

ing materials. 
1222. Apriiances ror Impartinc Heat To WATER, 
&c., J. Jameson, Neweastle-on-Tyne.—7th March, 


1883. 4d. 

This consists in the introduction of an easily fusible 
metal or metallic alloy within a receptacle or recep- 
tacles forming the walls, roof, and base of a furnace or 
any of them, and capable of circulating when in a 
melted state, so as to come in contact with the water 
or other fuid to be heated or evaporated, whereby a 
very intense heat may be conveyed to the intermediate 
fluid, metal, or alloy, and thence without any further 
interposing medium into actual contact with the 
water to be evaporated or other fluid to be dealt with. 
1228. Dyerme Loose Corron G. W. von Naw- 

rocki. Berlin—7th 883.—(A communication 
fiom G. Jagenb Rydboholm, Sweden.) 4d. 

This relates to a apes of dyeing, whereby the steam- 
ing is dispensed with. 

1224. Truss ror orn Hernia, BF. M. 
Bowajeaurd, London—7th March, 1883. 6d. 

This relates to the general construction of the truss. 

1225. Macuines ror STRAIGHTENING, AND 
Crrcursc ANGLE, TEE, AND OTHER Bars, W. F. 
Gilmer, eS March, 1883. 

relates arrangement of the rolls so as to 
admit variable ‘alone of web between them. 

1226. Manuracrure or Ancuors, C. Mace, Sunder- 
land.—7th 1883. fd. 

y casting them of 


The 
steel or other ther of tubular or whee form 
1227. Srzam R. G. Rodham, 
7th March -—({ Not with. 
The steam nan is constructed in sections, each 
section being composed of any suitable number of 
water r heating tubes screwed into connecting tubes at 


1228. Screw Gitt Boxes on HackLE FRAMES FOR 
Preparinae Woot, &c., G. W. Bradford. 
—Tth March, 1883 {Not proceeded with.) 2d, 

This consists in driving the gills or fallers in such a 
manner that the speed increases as they travel from 
the first of rollers towards the delivery rollers, 
and the or fallers are arranged to be close together 
at the end where the material enters the machine, and 
to separate as they move forward towards the delivery 
rollers. 

1230. Apparatus ror Serine THE TEETH oF 
cuLaR Saws, W. &. G. Shoreditch.—7th 
March, 1883.—(Not proceeded with.) 2d. 

This relates to an apparatus fo: Sediins the teeth of 
saws to definite angles. 

1231. Avromatic MusicaL M. A. Wier, 
London.—Tth March, 1883. 

This relates to an A lla in which reeds or 
other similar sound-producing devices are employed in 
connection with air bellows for the production of 
tunes, harmonies, and so forth automatically by the 
mere fact of working the bellows. 


1282. Construction or Tramways, &., EB. F. 
Roberts, London.—i7th March, 1883.—(Not proceeded 


rope. 

or Barsep Fencinoe Wirt, W. 

Lake, London.—7th March, 1883.— (4 communica- 
a from 0. P. Brigg, Chi ) 6d. 

This relates to the two-strand twisted or cable form 
of fence wire provided with four-pointed barbs, 
in which the barbs are a? to the cable by the con- 
formation of the parts join: 

1234. Process or ccuaee PLASTER OF PARIS FOR 
Us in Buiipine, &c., J. M. Bockbinder, London. 
—7th March, 1883. —(Not proceeded with.) 2d. 

The object is to indurate the plaster by means of 
dextrine. 


1285. LaTHes sviraBLe For Turnisa SHarts, W. 
Allan, Sunderland.—7th March, 1883. 8d. 

This relates to ye ys two headstocks to carry 
between them the shaft to be turned and a hollow 
spindle or — to receive the shaft through it to 
rotate the shaft, the said hollow spindle or cylinder 
being itself dri ven by gearin; 

1236. Courtine ror Fencrne, C. J. Hol- 
royde, near Halifax.—7th Mach, 1883.—(Not pro- 
ceeded with.) 2d. 

The object is the construction of a coupling for 
—_— encing, by means whereof such fencing can 

ily erected and removed, and a temporary 
peer wee formed therein where required, and subse- 
quently closed, 

123'7. Locomotive Steam Exatnes, J. H. Johnson, 
London.—7th March, 1888.—(A communication from 
T. Ricour, Paris.) 8d. 

The object is to provide a free admission of external 
air to of steam chest or slide 


of engines 
swith the steam shut off, and thereby $0 


obtain, among other advantages, a dimin' 
friction, end consequent of the wear of the slide 


have heretofore been drawn into the steam La ga 
when the engine is running with the steam shut 


1288. Apparatus, &. Thompson, Bristol. 
—Tth March, 1883. 8d. 
Relates to various details of construction and 
of the Reiss instruments. 


1289. Fresa on DowN-cast Warrr- 
TIGHT VewTiLatoR, 8. Low, jun, London.—Tth 
March, 1888. 6d. 

This relates to the employment of a suction head, to 
which is fixed a shaft provided with a water course and 
an air course, 

1240. Execrricat Ispuctrion Apparatus, E. Bdwards, 
London —7th March, 1883.—(A communication 
G. Montoir -de-Bretagne, France.)—(Not 


proce 
Relates to so arranging induction coils that ‘‘if the 

primary current was obtained from a small dynamo 
machine actuated by hand, the secondary regula 
currents being 1 made to to pass through a series of self- 
exciting i of i tude, 
the final current —— be of an intensity so much 
greater that the work it could do would be many times 
greater than the muscular force consumed. 
1241. Mutrirvsutar Sream Borer, 

London.— 7th March, 1883.—(4 communication from 

J. ‘ae Paris.) 6d. 


of freely, and the steam 
to a separator without passing 

any other couple. 
1242. Preventine THe Deposir or Mup, ox 
THE LIKE In Rivers, &c., W. R. Lake, London —Tth 
March, 1883 rem a. B. Har- 


whereby jets of water are di from one or more 
pipes or tubes laid along the bed or bottom of the river 
or channel. 
1243. Huapues, B. Maudslay, Littlebourne.—7th 
March, 1883. 

of the hurdle which enters the ground, and 
the means of connecting a row or ae 


1244. Apparatus For CoNsOLIDATING OR CONDENSING 
Carnep Aspestos Fisres, A. Hollings, 
8th March, 1883.—(Not proceeded with. 

Consolidating, or rings or flies and 
aprons are so constructed, arranged, and ope- 
rated, and in combination with carding machinery of of 
any suitable kind, that the asbestos fibres shall not 
the to any friction during its 


1246 Apparatus ror Fasrics, AND FoR Pro- 
pucisc a Stitch THEReon, F. C. Glaser, 
Berlin.—8th March, 1883.—(4 communication 
Mrs. B. Weiss, Breslau. )—(Not 2d. 

This refers to the general construction of the appa- 


1247. Arracument For EnsRPENING THAT CLASS OF 
Pencits Knows as Penciis, &c., J. 
Glasgow.—8th March, 1883.—(Not pro- 


with.) 3 
This relates to the employment of an elastic knife or 
cutter within a cap. 


1248. Supptyine anp VEHICLES wiTH Com- 

—( Not 
This relates to 
pressed air. 

1249. Apparatus FoR OPERATING THE VALVES OF 
TING Steam H. J. Haddan, 
Kensington.—8th March, 1883.—(4 communication 
P. Northey, Toronto.)— (Not proceeded with.) 


operating the valves. 

1250. Avromatic CouPLincs FOR USE ON Rall OR 
Tramways, &. Gilbert, jun., Wansford.—8th March, 
1883.—(Not proceeded with.) 2d. 

to the general construction of the appa- 
ratus for automatic coupling. 

1251. Drrvixc Apparatus FoR TrIcycLEs, &., J. 
per Wigton.—S8th March, 1883.—(Not ‘proceeded 

uses friction drums 
or ratchet apparatus. 

1252. Bare on Banps, Hoop 


&ec., Hale, Li —8th March, 1883. 6d. 
The bale ties or bands, &c., aremade with punched 


1268. * oR CYLINDERS, J. 
y —8th March, 1883. 

The principal objest of the invention is to use high- 
pressure steam, and it consists in the general arranging 
of the apparatus for that purpose. 

1254. Srzam &e., H. Gerner, New York 
City.— 8th March, 1 

The boiler is provided with two internal conical 
flues placed ry oageen one above the other in such a 
manner that gaseous products of combustion 
from part the marvow part of 

flue. 


1255. Execrric Lamps snp Fitrinas THEREFOR, J. G. 
Statter, Wakefield. —8th March, 1883. &d. 

Relates to an arc lamp, to automatically cutting the 
lamp out of circuit when the carbons are consumed, 
and to allow of extinguishing the lamp without aya 
fering with the other lamps of the circuit. Also 
the existing gas fittings to electric 


1257. OpeRaTING MECHANISM 
J. Brownlee, Glasgow.—8th March, 1883. 


The mechanism comprises, First, a novel construc- 

tion of ene! ‘or actuating the excentrics or cranks 
which and lower the shuttle-boxes ; and 

ly, arrangt lever apparatus or 
devices operated by the j ttern mechanism 
of the loom, and p ther Age with pt to 
each shuttle-box of the series in line with race 
the lath as may be required. 
1258. SicNaLLInc Apparatus, W. F 
Brewer, Lon th March, 18§3. 6d. 
The rails are week te to convey the current by which an 


audible s is given to the engine driver, and to 
— of intercommunication between the signalman 
and driver. 


1259. Manovracrore or Vetvet, Rep, &c., J. Imray, 

London.—Sth March, 1883.— communication from 
A. Duquesne, Paris.) 6d. 

This relotes tc'a method of and ay tus for manu- 
facturing —— of the kinds of velvets, &c., which, 

ter of the pombe employed, 
may be a hb; for ts or other uses, and may 
have their upper and under —_ varied by varying 
the setting and operation of the loom. 

1260. Exrractine Sotuste Matters sy 
anD DirFusion, C. D. Abel, London. 8th March, 
= 42 communication from A. L. J. Parenty, 

aris. 

This relates to the combination of the ordinary levi- 
gating process, consisting of the passage of the levi- 
gating liquid successively through rece; 
with th be 


/ 
353 
ith 
valves, ns, and Cy. 
* with ashes. which 
th 
ih 
a, 
1, 
; 
| 
of hurdles, 
ratus. 
This new pile is obtained by the employment of 
spongy lead obtained electrolytically or by chemical 
precipitation. 
*,* Specifications will be forwarded by post from the 
Patent-office on _ of the amount of / and 
runnin; liquid, which is caused to displace very slowly and in 


$54 


THE ENGINEER. 


Nov. 2, 1883, 


horizontal layers a solution circula‘ throu, the 
substances to be operated upon. 4 * 


topping the coffer short and 
continuing the solid rib down the centre of the blade 
of the shovel. 


1262. Avsustine RoLLER AND OTHER AXLES IN THEIR 
J. A. Buchholz, Twickenham.—Sth 
are » 


This relates to the use of bearings whereby the shaft 
or axle mounted therein is free to yield to an undue 
ited to the rotation of such axl¢ or to 
the instrument mounted oman while at the same 
time the axle is prevented from shifting in the o) 
site direction, such axle being free to expand — eat 
without the liability of becoming locked in its 


ings. 
1263. anp Parasois, H. Hughes, Liver- 
—9th March, 1883.—(Not proceeded Qd. 
This relates to oie umbrellas and Parasols or 
sunshades. 
1264. Avromaric Gas J. and B. Tuckett, 
Buster. March, 1883. 
in an apparatus for regulati 
the se god inthe chamber 
the rigid diaphragm B, 


is an 


controlled by the valve D, is actuated 
the fiexible diaphragm F weighted as req 

whereby the pressure of the gas that is allowed to 
reach the burner or burners is regulated and governed. 


1265. Consrruction oF Hot-waTeR BUILDINGS FOR 
Heatixe Purposss, T. C. Olney, — 9th 
March, 1883.—(Not with. 

The object is to combine the omaiiees the high- 
pomouse system with the safety of the low-pressure 


1268. APpaRaTus FoR SUPPORTING THE Bopy IN CASE 
or TO oF DiskasE OR WEAKNESS OF 
THE W. Guilarette, Manchester.—9th 


March, 1 
This of a construction of 
rests or crutches, which support the patient under 


their lower 


1268. ApsustasLe Wispow Fiower Sranps, R. 

March, 1883.—(Not proceeded 

This relates to rods pivotted together, so that the 
stand may be lengthened or shortened. 

1269. Construction ARRANGEMENT OF APPARA- 
Tus FoR Rockixe Caatrs, J. Simpson, Halifax. 
—9th March, ot with. 

The chair is ed by means of levers and cranks. 

1269. TELEGRAPHS AND THEIR Fittincs 
W. Chadburn, Liverpool.—9th March, 

This relates to the use, in connection with ae eo 
instruments, of two or more sounding devices ye | 
different notes or tones to give notice of change 
orders by change of sound. 


1270. Lire-savinc APPARATUS APPLICABLE FOR Szats 


The object is to form: the soata of boats so that they 
prove life rafts. 
1271. Recmrracces USED IN WHAT ARE KNOWN AS 
“Sanitary CLosets,” C. K. Lawton, 
ter.—9th March, 1883. 
ralates partly $o the construction of the pails. 
12772. Construction oF WHEELS SUITABLE FoR Use on 
Common Roaps, J. Burbridge and T. 
March, 1883.—( Not proceeded with. 5 


This relates to improvements in wheels for veloci- 
pedes, perambulators, &. 
1278. For ScaRVEs AND Ties, EB. Hewitt» 
London.—9th March, 1883. 6d. 
This a to a metallic spring clip fastener. 


1274. Ratt CoNWECTIONS, CHIEFLY FOR 
PortaBLe Raitways, A. 


6d. 

the points where the rails meet, by means of two fish- 
plates p placed out of line with one another, 80 as to 

prevent any single frame shif a eae 
and to produce a safe and con- 
nection of the rails. 
12°75. Exvecrric Lamps, J. 8. 


U.8&.— 9th March, 1883. 
to arranging tw wate) | 
P- 


1276. Reriecrinc ApPLIAXcEs FoR LIGHTING 
Veuicies, H. J. Haddan, Kensington.—10th March, 
.—(4 communication from EB. T. Piper, Toronto.) 


This relates to the arrangement of the lens. 
1278. Macurwery ror Mup AND OTHER 
Streer Rervse Sones, &c., B. Burton, 
—10th March, 
The apparatus is = SD of buckets 
upon an endless band. 
1279. Cooxisa Urensit ror Cooxine Eaos, &. 
Darling, ._ -—10th March, 1883.—(Not 


are placed, and which is ale 


1280. Apparatus ty IN THE APPLICATION OF 


G. H. Hodgson, Bradford.—10th March, 


This relates partly to apparatus raising and 
lowering the boxes, ad for locking te sate 


Houser &., G. B. 
and T. Crapper, London. 


1284. MANUFACTURE OF BLOCKS OR BRICKS TO BE USED 
a8 Fort, &., Blackburn and J. G. Elliott, Lon- 
don.—10th March, 1883. 2d. 

The object is to employ animal shale in combination 
with coal, preferably anthracite, in powder or small 
pieces, compounded with oil, chloride of sodium, lime 


give cohesion. : 
ADJUSTABLE Spanners, C, Neil, Shejield.—l0th 
March, 1883. 6d, 
This relates to the =< deiadeamaay or roller for 


1285. M. A. J. Boult, 
London.—1l0th March, 1 4 communication 

ork. )—(Not 
to in the general con- 
struction of the ca 

as Books FOR ADVERTISING AND OTHER PURPOSES, 

R. Ripley, Liverpool.—10th March, 1883. 6d. 

This relates to manufacture = 

‘or advertising or other purposes, in w! a se! 

leaves at the beginning or end of the book, or both 

ning and end, are with a considerable 

ip of each leaf projecting beyond those in front of it, 

upon which strip the title or distinguishing or most 

important point a the advertisement, table, or other 
matter set forth on said page is placed. 


1287. Katetposcoric Tops, A. 4. King, London.—10th 
March, 1883. 64d. 
or wheels of 
one or more freely revolving c: poms, or 
spheres, having various colours at elt peripheri 
1288 Gun Carriages, &., W. R. Lake, 
10th March, 18838.—(4 communication from H. 
Gruson, uckau, Magdeburg.) 
This relat relates to the constructions of the gun 
carriage and to apparatus connected therewith. 
Stirrups, W. R. Lake, London. 


stirrup so that ‘in case 

a rider is thrown from his horse, his foot will be readily 

released therefrom. 

1290. TeLernonic Apparatus, S. H. Bussano, A. B. 
T. Hollins, Derby.—10th March, 1883. 


Tet transmitter is a modification of Hughes’ micro- 


phone, the diaphragm secured at one end, 
and the carbon pencils fixed at the loose end. 
The receiver has a disc or plate mo’ 


— arranged ina mull 
ina multiple to 
admit the batte: 
1295. EvecraicaL FOR — 
MABLE &c, A. Molison, Swansea.—l 
March, 1 6d. 
Relates to a self-inducing apparatus contained in a 
closed case for igniting inflammable gases. 
1298. Apparatus FoR CARRYING, AND 
IvsuLaTinc WIRES EMPLOYED FOR CONVEYING 


vided with a slate cover. One in each 
andl the whale assured er by 
its and nuts or dowels. 


1814. Dywamo anp MAGNETO-ELECTRIC MacHINEs, W. 
Vincent, London.—12th March, 1883. 6d. 

The armature and field magnet coils are wound with 
insulated iron or steel wire in place of the copper wire 
usually employed. 

1822. Goverrors ror ReGuLaTinc THE SPEED OF 
SreaM Ok OTHER Eno: London. 


4d. 
This relates to the application of the pressure in the 
linder or in any the cylinder and 
the of a steam or other 


cally increase, 
off the speed shall automatically di 
1530. Rattway Froos, H. J. Haddan, Kensin 


ay 


shaped to conform to the lower part or shank of the 
outer or wing rails, to which they are secured by 
bolts or otherwise. 
1834. Vatv A. J. Boult, London.—13th 
March, 1883. — communication from W. T. 
Reaser and C. R. Sicin, Madison, U.&) 6d. 

This relates to means for lessenin, a 
friction between a slide valve its acon res 
from the downward pressure upon such a 
steam or other fluids. 
1868. Manvracrure or MATTERS AND 


THEIR Acmps or Salts FROM 
Aynypring, &c., C. D. Abel, London.—14th March, 


1883._(4 communication from the Gesell 
schaft fir Berlin.) 4d. 
This relates to the process of man the 
colouring matters. 


1400. or Borros FoR FAasTENING THE ENDS OF 
Merat Bare R. Benwell, Bgypt.—l6th 
March, 1883. 

This relates to a a or button ject 


—_,, the. shank so as to 


1430. J. B. Hannay, Glasgow. 
19th March, 1 
In the of wooden barrel boar, 
with vertical pegs, is placed. The pegs 
su the alt alternate plates ef copper 
soda is used as the excitin, ng 
the spaces are filled with roughly crush 
stone. 
1431. Breecu-Loapina AND 
CARTRIDGES ag &c., B. Burton, London.— 


partly to means for preventing the cart- 
ridges from turning over in the hopper. 
1433. VentiLatep TaP To BE PERMANENTLY FIXED TO 
Casks, &c., T. Peacock, London, and J. 8. Sworder, 
Loughton. —19th March, 1883. 6d. 
This relates to the general arrangement of the tap. 
1464. Apparatus For UTILISING THE CURRENTS OF 
&c., FOR Proputsion on 
Cc. D. Abel, London.—20th March, 1883.— G4 commu- 
nication from N. Yagn, St. Petersburg.) 64. 
This relates to the employment of an endless rope 
or band provided with collapsible buckets. 
14°77. on Spanners For Nurs, Botts, or 
Pipes, F. J. Drewry, Burton-on-Trent, 
W. Morgan-Brown, London.—21st March, 1883.—(A 
communication from J. A. Dodge, 0.8., 
and G. R. Marble, Boston, U.8.) 6d. 
This consists in the combination in a wrench of a 
stationary jaw, a bar, loosely carried sam 
aw movable with and adjustable al 
le pivotally connected with the sta stationary ow for 
moving the bar. 
1612. Apparatus FoR CLEANING AND LUBRICATING 
THE JOURNALS OF CaR AXLEs, W. G. Mitchell, New 


York.—3lst March, a, —(Complete.) 4d. 
This consists in an axle lubricator of a spool Jam 
, combined with a frame to carry 
with journal therein 


o- they can be opened to remove and replace the 


1819. Srgam Borers, W. 
883. Stollwerck, 


This consists in constructin number of tubular 
boilers or compartments con two chambers 
firmly closed at their outer ends Ag means of detach- 
able covers, communicating with each other be 8 a 
number of tubes a fitted into the opposite walls 
of the said two , and in yee these 
tubular or ts in sets above or 
alongside each other, or both, and connecting the front 
walls by means ef a system of pipes, in such a manner 
as to form one single a boiler. 

1860. Manuracture oF STEEL or oF ALLoys oF 
AND STEEL SUITABLE FoR CasTING, A. J. Boult, 
London.—12th April, 1883.—(4A communication from 
8 W. Francis, Middlesex, Conn., U.S.)—(Complete.) 


The invention consists in melting steel which is rich 
enough in carbon to be hardened and tempered in 
conjunction with charcoal pig iron, torn such fluid 
or molten mixture into any desired form of moulds 
and then annealing the metal socast. It also includes 
the peculiar composition of metal or camel which 
is the product of said process, 


1986. CenrriruGaL MACHINES AND oF 
SuGaR THEREIN, A. G. Brookes, London.—lith April, 
1888.—(4 communication from D. ‘ice. Weston, 


revolving cylinder of a centrifugal machine, with an 
impervious pan-like charger located within it to receive 
the syrupy mass or 2, it, and when the 
machine is in Rte Se = the charge outwardly 
against the wall of the cylind ther impr 

are described. 


93'7. CenrrirvcaL Macuines, A. G. Brookes, London. 
—l7th April, 1883.—(4 communication from D. McC. 
Weston, Boston.)—(Complete.) 6d. 

One consists in omieing with the usual 
basket a counterbalanced valve, which is adapted to 
descend or be lowered to close the openings ut the 
bottom of the basket, either by the weight upon it of 
the po or mat introduced into the basket 
and resting on the eaid valve, or poe slight downward 
egare by the workman on the sleeve of the valve, 

he latter again rising to uncover the openings at the 
bottom of the basket as soon as the sugar, or the 
material resting on the valve, is thrown therefrom in 
the rotation of the basket. 


2006. Friction Ciurcues, N. Simon, Manchester.— 
20th April, 1883.--(A communication from the 4 
Anhaltische Maschinenbau-Actien Gesellschajt, Ber 
lin.) 6d. 

The ype A —* upon but revolving with the 
shaft B is friction C, which 
slide in Lt... ae D by means of the S-shaped 


hen the sleeve A is pushed in: 
ht in contact with the 


G, 
con- 


ued motion of the sleeve, thereby increasing the 
frictional contact between the b!ucks and disc, and on 


Fic .2 


A completing its motion and attaining the = 
shown in Fig. 2, the pivots aof the s np connecting 
them to the sleeve will be carried slightly beyond the 
plane in which the outer pivots are situated, and there 
will consequently be no tendency for the clutch to 
become disengaged again. 
28°78. Hyprav.ic CRANK VARIABLE Excenrric 
Morion, J. C. Miiller, Paris.—9th June, 1883,— 


(Complete) 6d. 
This relates to the general construction of the appa- 
ratus. 


2016. Car Ax.e-noxes, H. J. Haddan, London.—12th 


June, 1883.— (A communication from J. A. Hamilton, 
New York, om, —(Complete.) 6d. 
This relates construction of dust shields for 


car axle-boxes ; rip to the arrangement of springs for 
resisting the longitudinal thrust of the axles, and to 
the construction and arrang t of oil r 

for lubricating the journals. 


2928. Macutves ror or Piastic 
Mareruats, W. R. Lake, London.—i2th June, 1883, 
—(4 commu wnication from 0. ls. 

an relates to the general construction of the ma- 

ine. 


8000. Exxcraic Arc Lamps, S. Pitt, Sutton, Surrey.— 
16th June, 1883.—(A communication from N. H. 
Badgerton, Philadelphia, Pen., U.&.) 6d. 

The power fixed electrode is of refractory material, 
the upper electrode feeds down by gravity, and con- 
sists of a carbon pencil tai tallic tube 
provided at its lower end with detaining pins, and 
attached to the armature of an clectro-magnet placed 
in the lamp circuit. A supply of carbon pencils is 
contained in a magazine. 


SELEOTED AMERIOAN PATENTS. 


(From the United 8tates’ Patent Office Oficial Gastte.) 


285,413. Force-reep Fertitiser 
Charles F. Johnson, Owego, N.Y.—Filed April 7th, 


1883. 
Claim.—(1) In a fertiliser distributor, the rotating 


axle, in combination with a stationary excentri 
secured to the distributor wheel casing and surround 
ing said axle, and radially-moving buckets rotating 
around said excentric and receiving their radial move- 
ments therefrom, (6) The hinged bottom or apron, in 


combination with a pin or pins, ote ted, when undue 
pressure exerted upon the bottom, to break or 
yield and allow the said bottom to drop or swing 
downward upon its pivot, substantially as described. 


285,548. Dynamo-ececrric Macuine, Chas. B. Ball, 
Philadelphia, Pa. — Filed July 21st, 1883. 

Claim.—(1) The combination with the field- magnets 
of a dynamo-electric machine, of an exciter compris- 
ing an armature in circuit with said field-magnets, 
and located externally in opposition to a pole pieco 
sustained upon the magnet bars of such field-magnets. 
(2) The combination, with a dynamo-electric machine 

ving a double pole-piece, te, one with inwardly 
and outwardly turned horns, of an armature 


85545, 


aS 


mounted upon an externally-located shaft, said arma- 
ture being adapted and designed to ‘act as an 
exciter for said Cage pee as shown and 
described. (3) The A, 
comprising ends and heads a al, and o et bars bb}, 
of an externally-extended pole- piece, and an armature 
E, in opposition to said 
mounted on a shaft sustained in brackets or su 

F F, formed on or attached to the aaid h as 
stantially as shown and described. 
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provided our breakfast tables with a 
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1261. Open Socket SHovets, 7. Sidaway, 
Brierley Hill.—8th March, 1883. 4d. 
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ELEctRIc CURRENTS, R. Longdon and F. B. Welch, 
Manchester.—12th March, 1883. 6d. / 
The conductors are carried in longitudinal slabs of rn (3 \ i> 
slate having a series of longitudinal ves and pro- 2 = A ce a 
2006] Fic.l. 
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4 q 
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/, 
D ‘\ 
| 
13th March, 1883.—(4 communication from J. M. B 
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t SS fle Z 
W. J. SS 
Morden, Chicago, U.8.) 6d. — 
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wards the a are 
rim F' of the disc F 
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THE CALCULATION OF CONTINUOUS GIRDERS, 
WITH AN EXAMPLE OF A GIRDER ON SIX 
SUPPORTS, WITH VARYING CROSS SECTIONS 
AND AN IRREGULAR LOAD. 

By Max am Enpe, 
No. L 
As the economic advantages of continuous girders in 
bridges and other structures are more and more recognised, 
it is desirable that the knowledge of their theory and cal- 
culation should. be more general than it is at present. 
The difficulty of the subject is in many cases the only 
reason pve continuous girders are not designed in place of 
single girders, and therefore every fresh attempt to lessen 
those difficulties will be of some use. The method here 
given, having grown out of the exigencies of office work, 
has already proved useful. It consists of an arrangement 

of the quantities of calculation and of the statements in a 

tabular form, so as to make them easily controllable, and 

its principal feature is that any given case of a continuous 
ped whatever may be the number of its spans, is 
reduced to or divided into problems of single cantilevers.* 

Deflection of a cantilever: Let A A' and BB! —Fig, 1 

—be two parallel planes at a small distance from each other, 

intersecting at right angles a straight beam which is rigidly 

fixed at one end and free at the other, and let A x be the 
small distance ; let M be a moment acting upon the small 
piece or solid lamina A BA' B', In consequence of this 
action, let the plane BB! assume the position CC! by 
turning round an axis N N—Fig. 2—and let BHC = 

NOH = 4¢ be the angle of turning. Further, let 4a 

be a narrow surface lamina at the distance 3 either above 

or below NN, and s the strain 400 unit of area produced 
in it by the moment M. Then the stress in Aw is 


8 5 Ad and if d and d' are the distances of the 


4a = 

two extreme surface lamina from NN, and if equilibrium 
takes place, we have the sum of all parallel stresses— 


+d s8Aa_ 
d' 0 (1) 
rig.7, 
g 


This is on the assumption that the moment M is produced 
either by a force of some magnitude at right angles with 
the stresses acting at a finite distance from the lamine 
ABA'B', or by an infinitesimal force on an infinite 


distance. ; is constant according to the principle of 


elastic tension and compression, and therefore we can 
saaz=o 


write— 
= qi (2) 


This is the condition which takes place if 5 is measured 
from the centre line of gravity of the section BB', and 
therefore the axis of turning NN, cc., the neutral axis, is 
the centre line of gravity of the section. , 

Aa 


The moment of the stress s A ais 88 A a yand 


the condition of equilibrium is that the sum of all 
moments acting upon A B A' B! should be = 0. 
M-=*9, 


being constant, and 3°, 5? A abeing what is called 


the moment of inertia (J) of the section, we have— 


Reverting now to Fig. 1, we can read off— 
EH_EF 
NO" NH ™ DE 
EF. 
DE® the extension of the material, and therefore — E 


where E is the modulus of elasticity, and introducing the 
value of s from (3) we have— 
No 
From Fig. 1 we find— 
Putting the value of N O out of this into (5), considering 


(5) 


also that for very small angles tan. A ¢ = A ¢, we have— 


This is the equation of the curve of flexure or “ elastic 
line.” A ¢is also the angle which the two ends of the 
neutral fibre N H form with each other, and if very small 
it is equal to the depression of the neutral fibre R P below 
its original position at a distance = 1 from R. The 
depression 4 7 at the distance w is therefore—- 


(7) 


This is the deflection of the beam due to the lamina 
ABA'B' only. 
If the beam G P throughout its length / is divided into 


* This method was alluded to in the latter portion of a letter addressed 


a number of very small laminz of the measurable lengths 
A a, and if the moments of inertia in the central section 
at point R of each as well as the moments M acting upon 
that section, and the value of E are known, it is only neces- 
sary to state the value of 4 y for each laminz according to 
(7) and to add these values together in order to obtain the 
total deflection y of the beam at P. This merely arith- 
metical process must be resorted to if the quantities M, J, 
&e., change irregularly from lamina to lamine, but if 
these quantities are either constant, or if the law of their 
change can be expressed by a simple function of x, then 
the shorter and more accurate mathematical process is 
preferable. In the former case we write— 


0 EJ 
and the accuracy of the result will depend on the small- 
ness of the length 4 x. In the latter case we write— 


(9) 


and the accuracy is perfect because d « is infinitely small. 
This equation is the i one required, if only the deflec- 
tion at right angles with the neutral fibre comes into con- 
sideration, ¢.c., if the neutral fibre is a straight line. If it is 
a curve before the deflection takes place, or if the deflec- 
tion is so great that the elastic line materially differs 
from a straight line, a second equation must be introduced, 
but we shall not deal with such cases here. 

Example 1.—Let AB, Fig. 3, be the neutral axis of a 
beam of uniform section and homogeneous material; P a 
force acting at right angles with it at point B; and let 
BB'=y be the small deflection in consequence of this 
action. Then the moment at point N at the distance=. 
from B is Px; and — to (9), 


Example 2.—We now add in Fig. 3 a force Q parallel 
with P at distance = / from The of this 
force at any point between Q and A is Q (z — 032), and 


the deflection of B resulting from it is Q@—03)rdx 


J 
Between Q and B no moment is added, and therefore the 
—_- has to be carried out only between x = / and 
v= 03 1, ie, 


l 
Q (0973, 0273. 
The total deflection of B is accordingly 
0273 


1 B 0973 

4 y a 

Example 3.—Let AB, Fig. 4, be a beam 49ft. long, of 
uniform section, supported at A and B, and let the forces 
4, P, 6, Q, and 2 tons act upon it at intervals, as shown in 
the diagram. We draw the curve A p q B, representing 
in an exaggerated manner the elastic line of the beam under 
the action of the forces, Its form depends on the results of 
the calculation which follows, and ibly it ought to have 
been drawn above A B instead of below, or partly above 
and partly below; but this would not affect the calculation. 


As we assume that in reality the elastic line differs 
very little from the horizontal A B, and that, therefore, the 
two tangents are nearly horizontal, we can treat the vertical 
forces as being at right angles with these tangents. We 
can go even further and imagine that either of the tangents 
is the beam itself, that it is rigidly fixed at points p or g 
respectively, and that its ends are then bent upwards so as 
to reach points A and B. We have, therefore, a cantilever 
on each side of p or qg respectively, and we can treat each 
cantilever according to example 2. This treatment, applied 
twice for each tangent, would give the quantities d',, d'a, 
d,,andd,, and the problem would then be solved with 
equations (10). First we give to the pressure of each sup- 
port A and B a direction, we assume an upward one, 
and trust that, if this should be wrong, the calculation 
will find out the error, namely, if one of them should be 
found negative, the direction should have been the oppo- 
site one. As the sum of the moments of all forces acting 
on the beam must be = 0, we have— 

— 35 P—15Q + 334 
a 49 
—14P—34Q + 254 


Yaking first the tangent, which goes through p, we have 
for the cantilever to the left— 


4 
EJ 


1 

0 

For the purpose of using the + or — signs correctly it is 
only necessary to consider that as A acts upwards it 
increases d',, and as 4 acts downwards it diminishes d',; 
the memker with A must therefore have the same sign as 
d',, and the member with 4 the opposite sign. Consider- 


ing this constantly, it is obviously immaterial whether we 
begin by writing + d', or —d'q 
the right we have— 


For the cantilever to 


d, 


35 35 
Batdx _ 2(«—6)x«dz 
EJ 

0 


35 35 
Q(#—15) ada 
EJ EJ 
15 


Reducing and substituting for A and B their values from 
(11) we have— 


— 35 P— 15Q + 334 _ 143 
aEJ x 


+ 
d',EJ = — 280 Q—653 P + 5619. 


5 


In a similar manner— 


d', EJ =— 4088 P— 4262 Q + 46655. 


Equation (10) was— 


Bq 
dy= 


Substituting here the values obtained for d', and d',, 
we have— 


d,EJ = — 1634 P— 1418 Q + 17344 . (12) 


Taking now the tangent which goes through g we have in 
a si 


imilar manner— 


34 34 
EJ EJ 
0 9 
"34 34 


du 


6 («x + Pw—l4)edur 
EJ EJS 
22 14 
15 15 
2(4—6)xdu 
; EJ EJ 
0 e 6 
Reduciug and substituting as before, we get-— 


d, EJ = —1414 P — 1769 Q + 16921 (13) 
If P and Q are given in figures, for example, P = — 1 ton 
—o> + 11 tons, also J = 160 in * and E = 10000 tons, 
we find— 


— + 1414— 19459 + 16921 _ 
— 0°0007ft. 


204 106 
4 


Four eg of the elastic line and the tangents on 
two of them being now known, the line can be drawn 
approximately. 

Example 4.—The same beam A B may be considered as 
crossed at P and Q by two other beams, as frequently 
happens in the construction of bridge platforms or floors. 
An example of this kind was given in this journal— 
December 2nd, 1881—-and the method of calculation here 
adopted was there already indicated broadly. In Fig. 5 


Fig.5. 


AN SSSSSSEY 

Our object now is to calculate the deflections d, and d, N NY 
We draw a tangent at », and one at g, and name the dis- 5 Ss < 
tances cut off by them on the end verticals d',, d's, da, dy. NS \ 
Then we have geometrically the following simple NS N 
relations :— NS 

34 15 (10) | are four girders connected with each other at points 
d, =F % + go I P,Q, R, S, and supported at points A,B....H. Gi 


er 
A Bshould be treated according to the previous example ; 
and applying the same treatment also to the other F mat 
girders we get eight equations instead of two, of the form— 
=c,P+ce,Q+e,. . (12 and 13) 

where c, c,¢c, are constants, derived from given quan- 
tities, and these eight equations contain only eight unknown 
quantities, because each of the deflections d, d, d, d, is 
common to two of the girders, and each of the forces 
P,Q, R, S is also common to two girders, although opposite 
in direction. If, for example, the force R is a downward or 
itive force on girder C D, it is an upward or negative 
orce on girder GH, and vice versé. An assumption must 
be rade, and if the result of the calculation is a positive 
R, the assumption was right, if it is a negative R, it was 
wrong. The eight equations are then sufficient for the 
solution of the problem. The process of calculation would 

be only a fourfold repetition of that stated in Example 3. 
Example 5.—The same beam A B may be considered as 
a continuous girder, resting on four fixed supports A, P,Q,B, 
Fig. 6. This condition is fulfilled, simply, if— 

d, = Oand d, = 0, 
ie., according to equations 12 and 13. 

— 1634 P—1418Q + 17344 = 0) 


to the Editor 
NEER, Dec. 


writer, on the subject of platforms—Tuxz Enai- 


B= 


49 


1414 P— 1769Q + 16921 = 04° (4) 


Meaedz 
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0 EJ 
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= 
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vP 
1, = _ = ‘0021 ft. 
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This gives— 
P = + 7°56 ton and Q = + 352 ton, 
and with equations (11) : 


A= +034 ton and B= + 058 ton. 
The moment at P is then = 0°34 x 14 —4 x 5 = — 1524, 
and the moment at Q = 058 x 15— 2 x 9 = —9°3. Some- 


Fig.6.' 
ar 2 
| 
| 
& 
: | 


times it is expedient to raise one or two of the supports of 
a continuous girder in order to modify the moments at the 
supports. If, for example, it were desirable to raise the 
support P in the present case so much that the moments 
at P and Q be equal, 7 ¢., so that 
4A—4x5=15B—2x9 ..... (18), 

then d, = — e, is the elevation, and d, = 0; then 
equations (12) and (13), with J = 160 and E = 10000are 
as follows :— 

—eE J = — 1600000¢ = — 1634 P— 1418 Q + 17344 

0 =— 1414 P— 1769Q + 16921 


This gives— 
P=756 — 3194e and Q= 3°52 + 2553 «. 
Putting these values into equations (11) and the resulting 
values for A and B into (15), we get 
e = —0°0023ft., 
that is to say, point P should be lowered 0:0023ft., not 
raised, as we assumed. 

The examples 3, 4, and 5 comprise most of the conditions 
of elastic bending in a beam. Example 3 illustrates the 
manner how to define and draw the elastic line of a 
single beam. In example 4 the same beam assumes the 
functions of a continuous girder with two flexible sup- 
ports, and in example 5 the same beam is modified into an 
ordinary continuous girder, resting on four fixed supports. 
The calculation is in each case essentially the same, and it 
is therefore shown that any continuous girder may be 
treated like a single girder. But this is in most cases not 
the best treatment, because the expressions would be very 
long, and the numbers very large. It is better to treat 
each span of a continuous girder separately until the 
statement of the equations is made. This will be shown 
hereafter. 


INSTITUTION OF MECHANICAL ENGINEERS. 


TuE quarterly meeting of the Institution of Mechanical 
Engineers took place on Thursday, the Ist inst., the presi- 
dent, Mr. Westmacott, in the chair. In his address the 
President said that the Council had lately had occasion to 
consider the mode of ing on the business of the 
Institution, and had come to the conclusion that the pre- 
sent arrangement, which had grown up gradually, was not 
the best that could be adopted with a view to efficiency 
and economy. They proposed, therefore, that the secre- 
tary should be solely and entirely responsible to the 
Council for carrying on the business, One result of the 
change would be a considerable reduction in their annual 
expenditure in respect to salaries, leaving a corresponding 
amount of money free to be devoted to the purposes of the 
institution. He regretted that the alteration necessarily 
involved the retirement of the assistant-secretary. The 
Council proposed to mark their sense of his services during 
the past twenty-eight years by presenting him with an 
honorarium of £1000, a course which they felt sure would 
meet with the approbation of the members. He then gave 
notice that at the annual meeting in January he should 
propose an alteration in the bye-laws to that effect. A 
paper, by Mr. E. A. Cowper, “On the Inventions of 
James Watt and his Models at Handsworth and South 
Kensington,” was read by the assistant-secretary. The 
author said that it was generally known that James 
Watt left a number of models of various kinds, some at 
his house, Heathfield Hall, Handsworth, and some at his 
works, Soho, near Birmingham; but no general description 
had appeared of them, and as no explanation or description 
was appended to them, it was necessary to “read” their 
meaning after careful examination and comparison. This 
he had attempted, and had also suggested that, as many of 
the Watt models at South Kensington were very badly 
worm-eaten, drawings and photographs should be taken 
of them by the Institution, so that a perfect record of them 
might be obtained before they were entirely destroyed. 
The Department of Science and Art at South Kensington 
had presented copies to the Institution. Colonel Stuart 
Wortley, the curator of the Patent-office Museum, also 
allowed particulars to be taken of the parts of Watt’s 
engine and other machines which were in that museum. 
Mr. George Tangye, one of their members, had kindly 
responded to the author’s request to have photographs 
taken of the two important machines in the “ Watt Room” 
in Heathfield Hall—now inhabited by Mr. Tangye—and 
he had had photographs taken of a number of other 
interesting articles and tools, including Mr. Watt's own 
lathe, work bench, tools, and old apron. Mr. Tangye had 
presented those photographs to the Institution; and the 
Council, in the interest of the members, had had drawings 
and diagrams made under his—Mr. Cowper’s—direction to 
illustrate the several models and inventions. A list of 
thirty-four of the most interesting models of inventions by 
James Watt, diagrams of which had been taken, was next 
given. At considerable length Mr. Cowper entered into 
the technical details of the thirty-four models, describin 
their action, and pointing out many improvements which 
had followed the inventions of Watt. 

Before the discussion commenced, Mr. Cowper spoke of 
a particular model at South Kensington, which he not 
illustrated, because, being soldered up, it was impossible 
to see inside and make sure of the arrangement. He 


believed, however, that it represented a very early form of 


the separate condenser, the steam being admitted under 
the piston, passing through it—either by leakage or 
through a valve—and then Laie condensed by means of 
astroke of the air pump. He drew attention to the old 
print of a Newcomen engine, reprinted by us about two 
years ago, and observed that this dated back to 1712, and 
showed a plug frame with tappets worked by self- 
acting gear. He remarked on the low pressures tu which 
James Watt adhered so firmly, observing that he himself 
had seen the flat ends of old boilers bellying in and out 
with each stroke of the engine, and had also seen a boiler 
at work with the manhole cover off! In the sharpest 
possible contrast to this was Trevithick’s use of 150 lb. 
steam—though not without risk, it must be confessed, 
when it was generated in cast iron boilers 4ft. to 5ft. long, 
and nearly the same diameter. 

Mr. S. Timmins, of Birmingham, spoke eloquently in 
favour of doing all that was possible for preserving the 
relics of James Watt, contained in the “ Watt Room” at 
Heathfield Hall—which had been visited by the Council 
that morning—and elsewhere, 

Mr. W. P. Marshall followed in the same strain. 
Mr. Jeremiah Head read an eloquent tribute to James 
Watt’s memory, and observed that he had had difficulties 
to struggle against, mistakes to discover and rectify, much 
as we had ; and was so far in advance of his age as to 
remain a solitary worker at the end of hislife. He observed 
that some of Watt’s wagon boilers were working on Tyne- 
side at a recent date. He might have added that a 
Boulton and Wattengine with the converted sun-and-planet 
motion was in actual work at Walker certainly as late as 
1866. Mr. Henry Davey, of Leeds, mentioned a letter 
from James Watt to Murdock, now in his ion, 
which showed that the latter had probably suggested the 
mode of stiffening the square frames of the sculpturing 
machine which had been highly commended by Mr. 
Cowper. Mr. W.S. Hall spoke of a Watt engine working 
till recently at Neasham, near Ashby-de-la-Zouche, which 
had been ruthlessly broken up as scrap within the last few 
months, but of which he hoped to get some particulars, 
Mr. Timmins remarked on this that a Watt engine was 
working to this day in the works of Messrs. Clifford, in 
Birmingham. The President closed the discussion with 
a few appropriate words. 

The assistant-secretary next read a paper on “ Friction 
Experiments,” by Mr. Beauchamp Tower, of London. The 
writer said that in experimenting on the friction of lubri- 
cated bearings, and on the value of different lubricants, 
one of the difficulties which was first met with was the 
want of a method of applying the lubricant which could 
be relied upon as sufficiently uniform in its action. All 
the common methods of lubrication were so irregular in 
their action that the friction of a bearing often varied con- 
siderably. That variation, though si enough to be of 
no practical importance, and to pass unnoticed in the 
working of an ordinary machine, would be large enough 
utterly to destroy the value of a set of experiments, say, 
on the relative values of various lubricants, for it would be 
impossible to know whether an observed variation was due 
to a difference in the quality of the oil or in its rate of 
application. The first problem, therefore, which presented 
itself, was to devise a method of lubrication such as would 
be perfectly uniform in its action, and would form an easily 
reproducible standard with which to compare other 
methods. Those conditions were best fulfilled by makin 
the bearing run immersed in a bath of oil. By that meth 
the bearing was always supplied with as much oil as it 
could possibly take, so that it represented the most perfect 
lubrication possible. After a description of the engine had 
been given, the method of experimenting was explained in 
detail, and the results of the experiments were related. 
There was reason to believe that, with perfect lubrication, 
the speed of minimum friction was from 100ft. to 150ft. 

minute, and that the speed of minimum friction 
tended to be higher with an increase of load, and also 
with less perfect lubrication. By the speed of minimum 
friction was meant that speed in approaching which, from 
rest, the friction diminished, and above which the friction 
increased 


in : 

The report of the Research Committee on Friction was 
thenread. Mr. W. Anderson, Erith, observed that the re- 
sultsdescribed wereof great importance to all users of heavy 
machinery, and also with respect to railway wagons, in 
which seizing was common. In travelling cranes, where 
the pressure was heavy and the speed slow, and where 
oil holes were very likely to get choked up, he had found 
lubrication from below, by a wick dipping into an oil-bath, 
much the best method. Mr. Wicksteed, Leeds, observed 
that the pressure of 620 Ib. per square inch, as the limit at 
which seizing commenced, had surprised him. Certainly in 
some cases—as in the pins of punching and shearing 
machines—pressures obtained which might be reckoned in 
tons; but here the pressure was relieved at intervals and 
the motion was in alternate directions. He hoped some 
experiments would be made as to the limit of pressure at 
very low speeds, 20ft. per mm. Mr. John Robinson, Man- 
chester, observed that a regular bath of oil was a very 
wasteful arrangement, but if it was sufficient that the 
journal should just skim the surface of the bath, then he 
thought the method might be used with success. Mr. H. 
Davey, Leeds, observed that in slow-going pumping engines, 
as made by his firm, 600 lb. per square inch was taken as 
the minimum pressure, and 1000 lb. and more was very 
common. Mr. Arthur Paget, Loughborough, observed that 
the fact of high pressures being possible with intermittent 
friction was a confirmation of the view taken in the report 
that the friction of journals was not solid but rather 
liquid friction, the oil having time to get back when 
the pressure was withdrawn. He thought some cases of 
very low friction had been well explained by Mr. 
Hawksley as due to a “dither” in the piece, which caused 
it to jump, as it were, lightly over the inequalities of the 
surface. Mr. H. Lea, Birmingham, however, mentioned 
the case of a lathe which could not be prevented from 
seizing when the cap above the bearing was off, though it 
worked perfectly well when the cap was screwed down. 
Professor R. H. Smith, Mason’s College, referred to Pro- 


fessor Thurston’s experiments in the United States as 
being substantially the same in their results, but observed 
that the apparatus did not fairly represent the ordinary 
conditions of a shaft journal. He asked if the journal 
was overhanging, and mentioned an apparatus designed by 
himself, in which all bending of the journal was made 
impossible. Mr, Druitt Halpin, London, referred to the 
difference in the pressures upon the crank pin and main 
bearings of a locomotive as an excellent illustration of the 
advantage of intermittent pressure. In the first case the 
working pressure was about 2500lb. per square incb, but 
it was intermittent, and in the second it was about 3501b, 
but it was continuous, Mr. E. A. Cowper described a good 
arrangement for the lubrication of marine cranks, used by 
Messrs. Rennie, and Mr. Price Williams urged the prosecu- 
tion of the experiments with regard especially to the resist- 
ance of trains, on which, however, a great deal of excellent 
work has lately been done in Germany. Finally, the 
President, observing that the interest of the subject was 
not yet exhausted, announced that the discussion is to be 
resumed at the annual general meeting next January. 

The meeting then broke up, after passing some formal 
votes of sens dy and the members adjourned to the Town 
Hall, close by, to see the lighting up by Swan incandes- 
cent lights as carried out by Messrs, Crompton. The 
starting into brilliance of the 600 lamps—in successive 
batches—was very striking, and when all was complete the 
effect was certainly one of the best yet recorded in the 
annals of electric lighting. It is rendered more peculiar 
from the fact that the dynamos are a quarter of a mile 
away, where they are worked by a rolling mill engine, and 
are connected by a system of signals with the hall itself. 
The installation was made as an experiment at the time of 
the musical festival, and may be dismantled at any time 
by a week’s notice; but the notice has not yet been given, 
and it seems likely that the arrangement may be made per- 
manent. From thence an adjournment was made to 
the Masoa Science College, where they were met by 
Professors Poynting, Tilden, Sonnenschein, Watts, and 
Smith, and by the secretary, Mr. Morley, they divided 
in two parties, one of which was conducted by Professor 
Tilden to the chemical laboratories, and thence through 
the rest of the buildings, The other party made the 
reverse tour -“— EK by Professors Poynting and 
R. H. Smith. They first came to the engineering 
laboratory, which is well stocked with machine tools, 
by Messrs. Archdale and Co., driven by an experimental 
engine. In the laboratory the students are at present 
ep in experiments upon the deflection and breaking 
of small beams and struts. Careful measurements are 
made of the deflection at each point cf the length of the 
beam or of the strut for each successive heavier load 
applied, and all these curves are plotted out on paper and 
compared with the “theoretical curves.” One experiment 
of an unusual and interesting kind was seen in e8S ; 
a beam had been loaded at once with about two-thirds its 
estimating breaking load, and the gradually increasing 
deflection from hour to hour under this load was being 
reccrded. The deflection had been increasing for five days, 
and the beam was expected to break finally without 
increase of load. Professor Smith’s apparatus & testing 
the friction of lubricated journals under a variety of con- 
ditions was also inspected, but it is not yet in operation. 
The engineering museum contains collections of numerous 
varieties of all kinds of iron and steel, of English and 
foreign timbers, of building stones, bricks, &c. &c., and of 
brass manufactures ; as well as a most instructive and 
numerousseries of specimens of boiler plateand joint failures 
and of boiler incrustations, presented to the College by Mr. 
E.B. Marten. Professor Smithexplained the very complete 
arrangements for experimenting upon boiler and engine 
efficiency. The engine made by Messrs. Platt Bros. is a 
compound surface-condensing, cylinders Gin. and 12in. 
by 10in. stroke. It drives a Siemens dynamo machine 
with separate exciter, besides all the machines in the 
workshop. The party then visited the drawing-oftice, 
which is a spacious and lofty hall about 80ft. long, and 
admirably fitted up. The students make all their draws 
ings from their own free-hand sketches, taken from model- 
of machine details, and from the engine and machines of 
the College workshop. They thus learn to measure dimen- 
sions and to sketch neatly and clearly, as well as to draw. 
In se ame their study of projection they are assisted by 
a black board with horizontal and vertical planes, upon 
which they carry out the actual projection from the model 
itself with the help of plumb-line and chalk. We also find 
here an ingenious arrangement, by means of which achalk- 
pencil clamped in any position on a link of a mechanism 
draws on the black-board the path of motion of that point 
in the link. A large collection of such mechanism made of 
bars of wood jointed together in various ways was exhi- 
bited, and the curiously complicated curves through which 
points in even the simplest of these move, proves how 
useful this device of drawing them on the black board 
must be to the students of mechanisms. 

The visitors then passed on to the physical laboratory, 
where Professor Poynting had placed for their inspection 
many interesting pieces of electrical and optical ‘apparatus, 
and where Mr. E. B, Marten’s very neat and useful paste- 
board models of boiler explosions were laid out and 
attracted much notice. Professor Smith then led the way 
to the library, which already contains 14,500 volumes, 
and is peculiarly rich in scientific serials and works of 
reference, and thence through the various lecture halls, 
examination hall, geological museum, and the chemical, 
physiological, and biological laboratories and museums, 
A new series of classes for mining engineers has just been 
started. This new departure has received very cordial 
support from the mineowners and managers of the Mid- 
land iron district, and numerous offers of models and 
materials wherewith to stock a mining museum in the 
College have been received. Altogether the evidence 
afforded by this tour of inspection of the vigour with 
which scientific, technicho-scientific, and literary studies 
are being re omg in what may now almost be called 
the new Midland University, are very striking and ex- 
tremely gratifying. 
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TILGHMAN’S 
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A REMARKABLE characteristic of some inventions is the fre- 
quency with which some new application presents itself. This 
is necessarily an attribute of inventions rather of the nature of a 
process, than of a specific art‘cle for carrying out any one part of 
a process or operation. ‘Ihe very pretty process for ornamenting 
glass by means of the attrition effected by fine sand projected at 
a high velocity against its surface, invented by Mr. B. C. Tilgh- 
man, of Philadelphia, in 1870, is an illustration of one of these. 
During the millions of years through which the winds and the 
waters have driven detrital matter in various directions over the 
world, sand has acted as a powerful abrading medium, and 
masonry of the greatest antiquity has better withstood the 


defeaturing activity of all other agents than it has that of wind 


carried sand. It was left, however, to Mr. Tilghman to apply 
to the wants of man this capability of fast moving eand to cut 
the hardest materials. The process was matured by him, 
and first used to cut stone for building and other purposes, 
the sand being impelled by steam at a pressure varying from 
60 Ib, to 325 lb. per square inch. The proces consists in 
projecting sand at a great velocity. by a jet or jets of air or steam 
against any hard surface, by which means the hard substance is 
slowly or rapidly worn away according to the velocity of the 
current or blast of sand. With quartz sand driven with high 
pressure steam, granite crumbles away like a pile of sand 
under a falling stream of water, and even corundum can be 
drilled or grooved with ease. Diamond, the hardest of all 


SAND BLAST FILE 


SHARPENER. 


— 


substances, cannot withstand its action. With the steam blast 
cast iron stencils, jin. to }in. in thickness, are used to protect 
the surface which is not required to be cut away. The blast is 
then directed at right angles to the surface, and moved by suit- 
able mechanism regularly over the whole surface. With a jet 
using 6-horse power of steam, at 60 lb. to 70 Ib. square inch 
pressure, and 14 cubic feet of sand per hour, 14 to 10 cubic 
inches, according to the hardness of stone, may be cut away per 
minute. 

The steam and high-pressure air blast is used for several other 
purposes, such as cleaning brass and iron castings, sheet iron and 
steel for tinning or otherwise, frosting and ornamenting silver and 


electro-plated articles. For this purpose we mentioned its use at 
Swindon Works. For ornamenting and frosting sheet glass, 
and lamp globes and chimneys, table glass, &c., a blast of air 
produced by a blower of 1 1b. per square inch and below is found 
most suitable. The stencil or protection for producing orna- 
ments on glass articles vary according to the intricacy of the 
design, the depth of cutting, and the number to be produced. 
In some cases lace or other open material is cemented to the sur- 
face and used as the stencil, by which a fac simile of the lace is 
indelibly engraved on the glass. Photographs by the gelatine 
method transferred upon glass may be used as stencils, and then 
subjected to the blast, by which the most beautiful and intricate 
designs may be reproduced on glass. Among the odd things to 
which the process is applied is the ornamenting buttons and 


marking glue. It has been s and tried among others for 
cleaning the outside of public buildings in London, and cutting 
tunnels through rock. 

The —a- of the system to ing files is an illus- 
tration of what we have said above, for it could not have been 
at all clear that its use for such a purpose would be successful, 
To propose to sharpen a file by some abrading agent acting 
indifferently on all parts alike, wou'd seem as reascnable as to 

ropose to sharpen a saw with a grindstone. To this work, 

owever, the process has been most successfully applied. In the 
annexed engraving we give a general view of the whole apparatus, 
and in Figs. 1 to 3 the details of the jet nozzles. From the 
perspective, Fig. 7, it will be seen that the apparatus consists of a 
vertical sheet iron eylindrical vessel, the lower part of which is 
an inverted cone fitted with a valve opening outwards. At the 
mouth of an opening in one part of the vessel are arranged 
two pairs of jet nozzles, those of each pair being placed with 
such relation to each other that the jets from them converge at 
an angle as shown at Fig. 6. The jet nozzles are shown clearly 


at Figs. 1, 2,and 3. The case casting A shown in section at 
Fig. 3 is provided with a lip D, on which a pair of thin 
chilled iron lip castings G are clamped by the screw F. As 
shown, these lip castings are made so that when piaced together 
they form a narrow flat nozzle slit. Into this slit is 
blown by steam at about 50lb. per square inch, through the 
small round holes shown in section at Fig. 3, and in end view 
below Fig. 2. The number and size of these holes depends on 
the work to be done. In using this apparatus, steam is turned 
into the nozzles, and the short pipe B connected to the bottom 
of the conical part of the vessel, as shown by india-rubber tubes. 
Into the bottom part of the vessel is placed a quantity of very 
fine sand, with water, and when the steam is turned on into the 
nozzles, an induced current brings up this sand, and it is pro- 
jected with the steam at whatever may be placed under it, the 
steam and sand being blown into the cylindrical vessel, and, as 
the steam condenses, falling to the bottom thereof. The opera- 
tor has the files, which have to be sharpened, held in long gas 
pipe handles, into the ends of which have been driven a plug of 
wood, supplied to him by a boy, and he then holds one file at a 
time in the position shown in the ive view Fig. 7, and 
at Fig. 6. The file is not held still, but is moved to and fro, 
resting upon a slip H of gun-metal, the file being also occasionally 


turned over. The slip H not only forms a nest, but as the 
operator moves the file backward and forward upon it he learns 
when the file has reached a good cutting state. As far as 
the sharpening is concerned this is the whole operation. If files 
of another and very different width are to be sharpened, the 
other pair of nozzles is turned into the opening, and the first 
pair turned out. It will be easily understood that a little 
practice is necessary to enable a man to make the best job of a file. 
In Figs. 4 and 5 are sections of file teeth. Fig. 4 shows the 
form of the teeth as they come from the file cutter or machine. 
From this it will be seen that the upper part of the tooth is 
turned backwards somewhat, and the top is rather weak. The 
effect of the sand blast is to remove this bent-over or rounded 
top, and to take off the tops of the extra high teeth. The form 
is then as shown at Fig. 5. It might be ex that the sand 
would cut the point or fine edge off the teeth, but this is not the 
case, for smooth files are improved as much as those of the 
coarser descriptions. The sand used is exceedingly fine, and is 
the waste material resulting from the grinding of plate glass. 
It is so fine as to be like smooth, clean mud, and it seems 
almost remarkable that this will do the work. 

At the Bellefield Works, Sheffield, of the Tilghman Sand 
Blast Company, there isa 40-horse power boiler, and another of 
similar size being fixed. The one supplies steam to two sets of 
sharpeners and to the cleaning tanks, to be hereafter mentioned. 
With this boiler, costing, say, £10 per month for coal, the com- 
pany can do file-sharpening work to the value, we are informed, 
of about £500, those files which are sharpened for other manu- 
facturers being charged for at about 5 per cent. of the value of 
the files. It should be here stated that the company does not, 
asa rule, sharpen worn files at these works. The business is 
confined to sharpening new files, and we may at once say that 


gas | the difference between the cutting power and smooth working of 


a new file before and after blasting is so great that no one who 
has tried files so sharpened would ever afterwards use files that 
had not been so treated any more than they would buy un- 
finished articles of other kinds. We have ourselves used then. 
In the ordinary way cleaning files after the hardening and 
tempering processes is a dirty, laborious operation. They have 


to be scoured with brushes and sand by hand, and then put into 
lime-water and dried. By one workman, only about three dozen 
per hour can be cleaned. Now it is an accident of the sand 
blast process, that it cleans the files as well as le 
As they pass from the sand blast hand, they go to a boy, who 
passes them under a jet of hot water, which cleans out sand 
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sludge, and the file being then hot, it dries of itself. The com- 
pany is making a sand blast apparatus specially for cleaning files 
at the rate of about thirty dozen per hour, by means of low- 
pressure jets set at a suitable angle. Before the company used 
the hot-water jet one man used to be employed in brushing the 
dried sand mud out of the files at the cost of one man for 
each machine and 6s. per week for brushes. Now a lad 
does all. -With one machine like that illustrated 14in. files may 
be sharpened at the rate of—fiat bastard, 5 to 8 dozen per hour ; 
second cut, 10 to 12 dozen ; smooth, 12 to 15 dozen; half-round 
bastard, 4 to 6 dozen; ditto second cut, 8 to 9 dozen, and so on. 
The apparatus is now being used a good deal at heme and 
abroad by private engineering and other firms and railway com- 
panies, to m worn files, which it does at a very low cost. 


ENGINES FOR LIGHT-DRAUGHT STEAMERS ON 
THE SIBERIAN RIVERS. 

Tur great object had in designing the engines illustrated in 

our supplement was to combine extreme lightness with com- 


pactness. Several pairs of these engines have been made at the | 


works of Mr. Justin S. Kourbatoff, in Nijni Novgorod—the head 
er of the Steamship Company Kourbatoff and Ignatieff— 
‘or the steamers carrying on the trade of the firm between Tumen 


| 
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This year a steamer of larger dimensions, called the Kazansky, 
has been put on the river by the same firm, the engines bei 
of 200-horse power nominal ; the high-pressure cylinder, 29in.; 
low-pressure cylinder, 48in.; stroke, 4ft.; diameter of paddles, 
14ft. ; revolutions, thirty-two per minute ; pressure, 90 lb.; indi- 
cating 650-horse power. These engines are doing very well and 
give great satisfaction. 


ARAB STREET BRIDGE, SINGAPORE. 


Tuts bridge, which is now in course of construction, will, when 
completed, bring into direct communication with the main part 
of the town of Singapore the outlying district of Kampong 
Rapur. A disastrous fire which occurred some time ago in the 
latter-named locality cleared a large area of the Malay and other 
native huts. The Municipal Commissioners and the proprietors 
of the land came to an understanding respecting certain improve- 
ments which could now be made, and accordingly the former 
body agreed to lay out and construct some new roads in the 
district upon the condition that the proprietors gave the neces- 
sary land for the purpose. In addition, they consented to build 
a new bridge over the Richore Canal, so as to give a shorter 
route into the town, and instructed the municipal engineer, 
Mr. Thomas Cargill, M.I.C.E., to prepare the designs and draw- 


and Tobolsk and Semiplatinsk on the rivers Tour, Irtish, and | ings for the bridge, which we illustrate on page 361. 


Tobol; and these engines have given great satisfaction. The 
peculiarity is that although they are compound engines the 
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The foundations of the bridge consist of piling and concrete. 
The abutments and wingwalls are partly of stone and partly 


CROSS SECTION THROUGH CYLINDER. 


cylinders are not side by side, nor, so to speak, onein front of of brickwork. The span is 50ft. in the clearand the width 30ft. 
the other, but each cylinder has its own piston-rod and connection | inside the curbs, and the superstructure is composed of two 
to the paddle shaft, the smaller cylinder being placed only so much | wrought iron lattice girders, eight wrought iron plate cross girders, 
on one side that the piston-rod of the larger cylinder clears the | longitudinal tee-irons and flat wrought iron roadway plates. 
side of the smaller cylinder, as shown in the drawing.. This Some idea of the extremely soft character of the subtratum may 
mode of placing the cylinders allows a great reduction in weight. | be gathered from the fact that the piles, which are of native 


The steam chest of the high-pressure cylinder is cast in one piece 
with the cylinder, and the connection to the steam chest of the 
low-pressure cylinder is by a short pipe; thus exposed surfaces 
are as much as possible avoided, a matter of importance in a cold 


climate. Seeing that the centres of the two cylinders are not | 


wide apart, there is no need of an intermediate shaft, and both 
drive direct on to the paddle-wheel shaft. 


The crank shaft and pin of the hizh-pressure cylinder are of | 


the usual type and work in bearings of the usual class. The 
low-pressure has a slipper guide, the bigh-pressure cylinder a 
four bar guide of the locomotive type. The air pump is worked 


off the crosshead as shown. The diameter of the air pump | 


is 20in.; stroke, 2lin. This double-acting air pump is placed 
below the water-line, and is connected with the condenser, 
which carries the slide bar for the low-pressure piston- 
rod; this piston-rod also passes through a stuffing-box through 
the lower cover of the cylinder so as to ensure a steady motion. 
So as to lessen the space occupied, the high-pressure cylinder bas 
two balanced slide valves of the usual type. There is a single 
double ported valve to the low-pressure cylinder. There 
is another cock, not shown in the drawing, which may be 
used in case of need to turn on steam direct to the steam chest 
of the large cylinder; the diameter of this is lin. Two pumps, 
a feed and a bilge pump, 4in. diameter, are worked by the same 
beam tiat works the air pump. 

This type of engine has been patented by Mr. W. J. Kalashnikoff, 
the chief constructor—foreman and draughtsman—of the works 
of Kourbatoff. These works made a good display at the late Mos- 
cow Exhibition ; and a pair of engines the same as those now under 
consideration obtained for the makers a gold medal. The dimen- 
sions are as follows :—High-pressure cylinder, 25in.; low-pressure, 
42in.; stroke, 42in.; paddle wheels, Morgan’s patent, diameter 
13ft. 6in.; steam is admitted to the high-pressure cylinder dur- 


ing three-fourths stroke, and the same to the low-pressure cylinder | 


carry 90 lb. steam, and the engine indicates 360 to 380-horse 
power. 

Engines of this type have been put into six steamers—iron 
built vessels, 180ft. in length and 25ft. in breadth. These boats 


when loaded with passengers and with all necessary fuel—wood | 


—and water on board draw 2ft. 4in. The consumption of fuel 
is 34 piatericks—174 fathoms—of wood per diem. In Russia 
wood is cut into logs lft. 6in. long, and is built up. so as to 
form a wall one fathom long and one fathom high, and 
lft. 6in. thick, and this measure is called a fathom, five of which 
make a piaterick. The average speed against the current and 
towing a barge of the same dimensions as the steamer—with 
convicts or goods on board—is ten versts, or nearly eight English 
miles per hour, 


timber from 25ft. to 30ft. in length and 6in. to 7in. in dia- 
meter, went down 4ft. at a blow. They were driven down 18in. 
below the river bed, a cross section of which is shown in Fig. 1. 
The necessity of employing a large area of foundation in 
instances of this kind, as shown in Fig. 2, is obvious, as it is only 
by reducing to a minimum the unit of pressure upon the piles 
that sinking and settlement can beavoided. Over four thousand 
piles were used, driven closely together. On the weakest parts 
of the bridge, where the abutments and wingwalls join, and where 
the weight of the whole superstructure rests, the test weights 
were applied. They consisted of pig iron piled up averaging 
25 tons in weight. After remaining in situ for fourteen or 
fifteen days, and no appreciable settlement being detected, the 
weights were removed. From experiments made, the resistance 
offered by a cluster of these piles driven closely together was 
greatly in excess of that of the same number of piles driven with 
intervals between them. This lateral resistance was no doubt 
increased by the fact that the piles were in the log, with the 
rough uneven bark on them, thus presenting in themselves a 
very considerable degree of frictional resistance against sliding 
upon one another. A half tidal dam was constructed to 
enable the concrete or lower part of the stonework to 
be got in dry. The concrete was composed of six parts, 
by bulk, of clean broken bricks, 2in. gauge, mixed, and 
thoroughly incorporated upon a wooden platform with 
mortar previously made, consisting of two parts of clean sifted 
fresh water sand and one part of neat Portland cement. It was 
laid, not thrown, into place, consolidated by ramming, and 
the top levelled off to receive the first course of rubble masonry. 
The lower part of the abutments and wingwalls up to the level 
of low-water mark will be built of rubble stonework, and above 
this height bricks of the standard size, manufactured by Messrs. 
Boultbee and Kerr, of the Johore Brick and Tile Company, will 
be used. All the string courses and copings are of the same 


The engines make thirty revolutions per minute, the boilers | bricks, but of a superior quality, being pressed, and of a white 


colour, to contrast with the remainder of the work, which is of 
the usual brick red. 

In Figs. 2 to 6 are shown the plan and sections of the abutments 
and wingwalls. In Fig. 16 is represented an elevation of one-half 
the main girders. These girders are of the well-known lattice 
type, with plate flanges and open web. The flanges and bars of 
the web are rivetted together through angle irons 44in. by 44in. by 
3in., which form a part of the sectional area of the flanges them- 
selves. The web is composed of plain bars for the ties or tensile 
members, and of channel irons for the struts or compressive mem- 
bers. It will be seen that there are no upright bars except those 
forming the end of the girders over the bearings on the abut- 
ment. Altho it is a very common occurrence for lattice 
girders to be designed with vertical bars in the web as well as 


double diagonals, the principle nevertheless is faulty. Whenever 


ing | there are double diagonal and vertical bars combined, one or 


other of the three sets is superfluous, and signifies simply so 
much useless metal and useless expense.. The diagonals are 
inclined at an angle of 45 deg. to the horizontal. The sectional 
area of both struts and ties increases gradually from the centre to 
the ends of the girders. The ribs of the channel irons are turned 
outwards, an arrangement which adds to the appearance of the 
structure. Figs. 17 and 18 show the plans of the inside and 
outside of the flanges es pe and the arrangement of the 
joints, pitch of rivets, and other details. 

cross section of the superstructure is represented in Fig. 19. 
The cross girders are 2ft. deep in the centre and lft. 8in. at the 
ends, thus enabling the necessary camber to be given to the 
roadway with the employment of extra metalling. An end 
elevation and cross section of the main girders are shown in 
Figs. 21 and 214, and similar details of the cross girders are given 
in Figs 22 and 23. The platform is all of wrought iron flat plates 
ysin. in thickness, rivetted up on all sides to the cross girders and 
tee irons, thus forming a completely solid bracing throughout 
the whole bridge. A layer of asphalte concrete 4in. thick con- 
stitutes the roadway. The ends of the girders over the bearings 
rest upon sheet lead laid on a bedstone of granite, through 
which they are bolted down by two bolts lin. in diameter 
passing through cast iron washers—see Figs. 7 and 15. Details 
of the intersection of the bars and the angle irons of the flanges 
are shown in Figs. 9 to 14. 

The piling, concrete, and brickwork have been let to a Chinese 
contractor, and the ironwork has been put in hands of the 
Tangang Pagar Dock Company, who sent in the lowest tender 
through their able and energetic manager, Captain Blair. 


THE ROYAL AGRICULTURAL SOCIETY OF 
ENGLAND, 


On Wednesday a meeting of the Council of the Royal Agricul- 
tural Society was held at its house in Hanover-square ; Sir 
Brandreth Gibbs, president, occupying the chair. The attendance 
was large. One governor and sixty-eight new members were 
elected. Reports from most of the standing committees were 
received and adopted, and preliminary arrangements were made 
for the Shrewsbury Show of next year, the date of which was 
fixed for Monday, July 14th, and four following days. 

Mr. Hemsley, chairman of the Implement Committee, reported 
that they had revised the regulations relating to the exhibition 
of implements, and they recommended the following rules, based 
on the recommendation of the stewards :—“ That any protest as 
to articles exhibited be accompanied by a deposit of £5, and that 
the said sum be forfeited to the Society in case the protest be 
considered frivolous by the stewards,” “That articles removed 
by order of the stewards to the ‘empties yard’ shall be labelled 
‘removed by order of the stewards.’ Any exhibitor or his re- 
presentatives removing such articles shall be liable to a fine of 
£5 and expulsion.” 

The Committee recommended the offer of the following prizes 
for competition at Shrewsbury :—Sheaf-binding Machinery : 
Sheaf-binding reaper, the binding material to be other than wire, 
£100 ; second, £50, Separate sheaf binder : The binding mate- 
rial to be other than wire, £25. Ensilage : Efficient machine 
for cutting and elevating materials to be preserved in silos, £25. 
This report was adopted. 

Mr. Randall, chairman of the Showyard Contracts Committee, 
reported that all the Society’s permanent buildings had been 
removed from York, and were stored outside the racecourse at 
Shrewsbury. Mr. Bennison, the Society’s superintendent of 
works, had presented a comparative statement showing the cost 
of the showyard works for the last four years, from which it 
appeared that there had been a saving at York of upwards of 
£1000, although the —s there was much larger than either 
Reading, Derby, or Carlisle. This saving had been effected 
partly by a successful sale of the materials used, and partly by 
improved construction of some of the buildings. 


Mr. CHARLES GREAVES, M.I.C.E.—We regret to have to 
announce the death of Mr. Charles Greaves, M.I.C.E., the well- 
known engineer of the East London Waterworks, with which he 
had been connected twenty-seven years. He was a pupilof J. M. 
Rendel, then of Plymouth, and was in this respect contemporary 
with Mr. Beardmore and Sir John Coode. His early work was in 
connection with the Portsmouth Floating Bridge and surveys for 
the East India Railway; after which he was engaged on the East 
London Waterworks, the first work being hard parliamentary 
fighting. Mr. Greaves sub tly fined himself chiefly to 
water supply questions, rainfall, evaporation, &c., as shown by the 
“Pr ings” of the Institution of Civil Engineers. 

EMPLOYERS AND WORKMEN.—The Morgan Plumbago Crucible 
Company has recently published a circul to its work- 
men, setting forth a bonus system. It has been its custom 
to make provision for those who, having rendered long and good 
service, have broken down in health, or b incapacitated 
through age; and it now proposes to extend this system in such 
a way as to encourage thrift and sobriety. With this object it 
intends to make an annual gift by way of bonus to those in its 
employ at weekly wages, as follows :—Over six months’ and under 
one year’s continuous service of 24 per cent., or 6d. in the £ on the 
term of service. One year and under five years’ continuous service 
of 3} per cent., or 9d. in the £ on the year’s wages. Five years 
and upwards continuous service of 5 per cent. or 1s, in the £ on 
the year’s wages. The amount of bonus must be paid into the 
Post-office Savings Bank, and the book produced in proof thereof 
within three days. It also proposes giving 24 per cent. per 
annum, or 6d. in the £1 on the amount of saving up to £20, stand- 
ing to the credit of any weekly employé at the Post-office Saving 
Bank on the 31st of October in each year. In cases of permanent 
incapacity to work from old age, or illness, such as blindness, 

ysis, or insanity, it intends to supplement the savings made 
S each employé by an allowance in cases of those in receipt of 
weekly wages :—After ten years’ continuous service, of 6s, 
week ; after fifteen years’ continuous service, of 8s. per week ; 
twenty years’ continuous service, of 10s. per week ; or a monthly 
allowance in cases of those in receipt of monthly salaries, After 
twenty years’ continuous service, o 30 per cent. of salary at date 
of retirement. In the event of death from natural causes—whilst 
in its service—of any one leaving a widow, child under fourteen 
years of age, or aged parent who has been dependent on him for 
support, the following amounts will be paid :—Three months’ 
wages or salary, after not less than ten years’ continuous service ; 
six months’ wages or salary, after twenty years’ and upwards con- 
tinuous service ; less all sums that may have been paid as pension 
under Clause II. For the purpose of this clause, an employé will 
not be deemed to have left its 
It proposes to pay to anyone in its employment who m 
with a non-fatal bodil injury which disables him from 
his duties—whether the nature of the accident is such as to entai 
responsibility under the Employers’ Liability Act or not—a weekly 
sum during disablement, equal to two-thirds of his wages or salary 
at the time of the accident for a period not exceeding twenty-six 
Mor, and Company ise the value o' an 
that it which can only be met by a 
liberality which is wholly voluntary, 
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MERCHANT SHIPPING, 

TuE following proposals for establishing Local Marine Courts 
and Merchant Shipping Commissioners have been issued by the 
President of the Board of Trade. , 

In January, 1882, the Board of Trade circulated a memorandum 

taining suggestions for the establishment of a Merchant 
Shi pping Council, It was ex lained that the proposals were only 
ps uiive and criticisms and amendments were invited from all 
noerned: The memorandum was accompanied by a statement of 
the circumstances which appeared to the Board of Trade to render 
Jogislation expedient and even necessary. Briefly stated, the 
asons for a change in the law are, that the powers of detention 
ar unishment at present vested in the Board of Trade have 
pene in practice altogether insufficient to eliminate preventible 
P uses of loss of life and property at sea. To be really effective, 
prevention must be ubiquitous, and proceed upon fixed and accepted 
Frinol les. At the same time the penal provisions of any law 
coal be certain in their operation, if they are to be deterrent. 

The first condition requires that a Government department 
should practically assume control of the whole a org of 
every detail of administration in the conduct of the vast mer- 
cantile marine of the United Kingdom; that on the occasion of 
every clearance of every ship from a British port, there should be 

resent a Government official competent to declare that every 
Pequisite of safety has been provided, that the loading is not 
excessive, and that the cargo is properly stowed; that the comple- 
ment of the crew is made up; that the general condition of the 
ship is satisfactory, that the stores are adequate, that the engines 
and machinery are in good order, that the compasses are adjusted, 
the charts accurate, the ventilation sufficient, the hatchways safe ; 
and that the masts, the rigging, the pumps, the lights, in fact, 
that every single detail of the ship’s equipment and construction is 
satisfactory. A perfect army of scientific officials could not fulfil 
completely duties so extensive as this, With the very limited staff 
at the disposal of the Board of Trade it is only possible to inter- 
fere in the most flagrant cases when these are prominently forced 
on the attention of the surveyors, There remains the fear of 
criminal proceedings after a casualty has occurred ; but prosecutions 
for the offences defined by the Merchant Shipping Act have almost 
uniformly failed. The fact that the ig has not been detained by 
the Government surveyors has been held to excuse the shipowner, 
apd the issue being one of the most serious import to the accused, 
the latter has had the benefit of every doubt. 

Meanwhile the losses at sea have increased, and no shipowner of 
reputation and character will deny that a considerable proportion 
of these losses is due to preventible causes. In seeking a remedy 
for this lamentable state of things, the Board of Trade anxiously 
desire the co-operation of the majority of those who are en 
in this important industry, and who have a vital interest in its 
prosperity, and, at the same time, a lively sympathy for all who 
find employment at sea. The present system is alleged to be 
vexatious to those respectable shipowners who spare no precautions, 
but are, nevertheless, subject to undefined risk and annoyance, 
while it is no restraint upon their unscrupulous competitors who 
are careless of human life, and indifferent to the consequences of 
their own negligence. In further legislation, the Board of Trade 
will have two objects in view :—(1) To make the safety of the ship 
and crew an object of substantial pecuniary interest to the owners. 
(2) To secure the assistance and take advantage of the experience 
of the majority of the trade in ap eng regulations as may be 
necessary to prevent a minority from bringing discredit upon the 
rest. 

With respect to the first of these objects, the Board of Trade 
observe that at present the law of marine insurance and of ship- 
owners’ liability is such, that the loss of a ship is in very many 
cases a profitable transaction to the owners. The ship may be 
insured for more than its value; the freight may be insured out 
and home, and recovered without deduction for expenses which 
will not have been incurred if the vessel is lost ; the cargo may be 
insured above its value, or at a speculative value. Again, the 
common law liability of the shipowner, to shippers of goods and to 
I gers, is now tantly restricted or put an end to by special 
stipulations in the contract of carriage. The shipowner is expressly 
excluded from the provisions of the Employers’ Liability Act ; his 
responsibility both to his servants and to passengers, and to other 
owners in case of collisions, is arbitrarily limited, and in the case of 
single ship companies under the Limited Liability Acts, it may be, 
and sometimes, is absolutely extinguished. All these points require 
consideration, and the Board of Trade invite the observations and 
suggestions of your * * * * on this branch of the subject. 
With regard to the second object, you will remember that the 
Board suggested the establishment of a Merchant Shipping Council 
largely representative of the shipowners who were to elect dele- 
gates from their several districts, and comprising also representa- 
tives of the underwriters and the Board of Trade. This Council, 
which would have met in London, would have formed a Court of 
—- for the decision of questions at issue between any shipowner 
and the Board of Trade, and alsoa court of advice and reference to 
assist the Board of Trade in the administration of the Merchant Ship- 
ping Acts. The principle of this proposal met with much support, but 
considerable objection was taken to the details of the scheme, and 
many of the criticisms offered appear to the Board of Trade to have 
great force. It was, for instance, pointed out, that in order to 
secure a complete representation A pm district and of all the 
interests concerned, the Council must be very numerous, in which 
case great delay and expense would attend its operations. It was 
further strongly urged that what was needed was a Court on the 
spot, able to decide promptly the numerous questions of detail which 
continually arise between the surveyors at the and the local 
shipowners. The Board of Trade have now care ully considered all 
the suggestions which they have received, and while adhering to 
the principle of their original suggestion, they have prepared a 
scheme which they hope will go far to meet the difficulties which 
would have attended the creation of the proposed Shipping Council. 
The amended proposals are appended hereto, and the Board of 
Trade request your immediate consideration of them, and will be 
glad to receive any observations which the experience of your 

suggest. The following proposals will, if 
adopted, involve the abolition of the t Wreck Commissioners 
Court and Wreck Inquiry’ Courts, and of the Courts of Survey. 


I,—LocaL MARINE Courts, 

Constitution.—In each principal port there shall be established 
a “Court of first instance,” to be called the Local Marine Court. 
It shall consist of two persons, one of them being the principal 
officer of the Board of Trade in the district, and the other a person 
to be elected by the shipowners. The shipowner’s nominee need 
not be himself a shipowner, and he shall be elected by the Local 
Marine Board at a port where there is a Local Marine Board, and 
at a port where there is no Local Marine Board by the shipowners 
of the port, having votes as for the election of a Marine 

. The member of the Local Marine Court elected by the 
Local Marine Board or the shipowners, as the case may be, may be 
d either by fixed salary or by fees, probably in the first instance 
fees, with a fixed minimum salary. The Board of Trade to 
find a suitable office and clerk for the proposed court. The cost to 
be borne by the Mercantile Marine Fund. 

Jurisdiction and functions.—(1) Any question between any 
shipowner and any surveyor of the Board of Trade which might 
arise in carrying into effect the duties imposed on surveyors by 
statute, or by the rules of the Board concerning the detention and 
survey of ships alleged to be unsafe, or as to the duties connected 
with the survey of passenger steamships, or as to the survey of 
emigrant ships, or as to the berthing or accommodation or health 
of crews, may be brought before the Local Marine Court either by 
the Board of Trade, by the owner of the ship, or by any surveyor 
cpecnaes by the Board of Trade, If the finding of the Local Marine 

urt is unanimous, its decision shall be final, If the members of the 


Court disagree, the question at issue is to be referred to the Merchant 
Shipping Commissioners hereafter described. The mode of con- 
ducting the business of the Local Marine Courts and the steps to 
be taken to bring the case before the Merchant Shipping Commis- 
sioners in the event of the members of the Court failing to agree, 
are points of detail to be elaborated hereafter. The decision of the 
Local Marine Court will be given on the spot and within a day or 
two, and no action for damages will lie for detention of a ship 
when that Court gives a decision; but if the members of the Local 
Marine Court fail to agree, and come to no decision, and the case 
is referred to the Merchant Shipping Commicsioners, the question 
of damages will have to be brought before the Commissioners 
and settled by them. Parties may appear before the local 
Court either themselves, or by their solicitors, or other agents. 
(2) All inquiries into wrecks and casualties will be held in future 
by the Local Marine Court, and the report of the court will be 
forwarded to the Board of Trade. The Local Marine Court is not 
to have any powers of punishment, and will, therefore, not deal 
in any way with the certificate of any master, mate, or engineer. 
But it will be the duty of the Court, in making their report, to 
state whether any and what person or persons may in any way 
have been to blame for the casualty. It will also be the duty of 
the court to advise whether, in their opinion, the case is one in 
which criminal proceedings should be instituted against the owner, 
managing owner, master, or other officer of the ship; and in such 
case, if the Board of Trade concur, the Board may send the case 
to the Public Prosecutor, who shall conduct the prosecution. The 
Local Marine Court may also report that, in their opinion, the 
certificate of any master, mate, or engineer ought to be dealt with 
on the ground that his conduct shows that he is not a fit person to 
hold the certificate, in which event the case shall be brought by 
the Board of Trade before a Local Marine Court, who, after hear- 
ing the inculpated officer, shall deal with the certificate as they 
think fit. If the members of the Local Marine Court holding an 
inquiry disagree, each member shall make a report; and the 
different reports, with the evidence, shall be referred through the 
Board of Trade tothe Merchant Shipping Commissioners, whoshall, if 
they think fit, make further inquiry and have power to order 
prosecutions, or to withdraw the certificates of masters, mates, or 
engineers if satisfied that those officers are not fit persons to hold 
them. If any case of inquiry into a wreck or casualty is of excep- 
tional importance, the Board of Trade may direct that it sball be 
held before the Merchant Shipping Commissioners instead of before 
the Local Marine Court. 


II.—MERCHANT SHIPPING COMMISSIONERS, 


The Merchant Shipping Commissioners to consist of three 
persons. One Commissioner to be a lawyer, and of the other Com- 
missioners, one to be a retired shipowner, and the other a person 
having special technical knowledge in the construction of ships, &c. 
The Merchant Shipping Commissioners may, if they think fit in 
any case, call in the aid of an assessor specially qualified, and hear 
the case wholly or partially with his assistance. 

Judicial functions of Commissioners.—(1) The Commissioners 
are to hear cases which arise out of the survey and detention of 
ships, in which the ‘‘ Local Marine Court ” fail to arrive at a deci- 
sion, owing to the inability of the members of that Court to agree. 
In the event of a vessel having been detained by the surveyor 
owing to a failure of the Local Marine Court to arrive at a decision, 
and pending reference to the Merchant Shipping Commissioners, 
the latter shall, if they decide that the vessel ought not to have been 
detained, also decide what, if any, damages are to be paid to the 
owner for the detention. No action shall be brought in the High 
Court of Justice for damages for detention of a vessel by a Board 
of Trade officer. (2) The Commissioners are to rehear wreck 
inquiries when the Local Marine Court disagree, to order prosecu- 
tions where it appears to them necessary, and to withdraw the cer- 
tificates of masters, mates, and engineers, when satisfied that those 
officers are not fit persons to hold them. (3) The Commissioners to 
have power to order costs. 

Administrative functions of Commissioners.—(1) Any instruc- 
tions or general rules concerning ships, their equipments, or 
loading, which the Board of Trade may make for the guidance 
of their officers in exercise of their a to detain ships, or of 
their duties in surveying ships, shall be published six weeks at 
least before they come into operation. 
any other person representing any interest affected who is 
aggrieved by or dissatisfied with such rules, may lodge with the 
Commissioners an appeal against them during the six weeks afore- 
said, and the Commissioners shall thereupon take evidence and 
decide for or against the rules, and with or without amendment. 
(3) The rules or instructions when so approved shall, when issued 
by the Board of Trade, come into operation, and shall, until 

tered, be accepted as binding by the local Courts, and by the 
Commissioners in all cases brought before them. 

Appeals from Mercantile Marine Commissioners.—On all ques- 
tions of law, an appeal shall lie from the Commissioners to the 
Court of >. J. CHAMBERLAIN, 
Board of e, 30th October, 1883. 


(2) Any shipowner or 


NEW AMERICAN MEN-OF-WAR. 
(Concluded from page 350.) 
THE last ship we have to describe is the United States despatch 


boat Dolphin, of which the following are the principal dimen- 
sions :— 


Length between perpendiculars 240ft. 
Length, extreme... .. .. .. 256°5ft. 
Breadth, moulded... 81-85ft. 
Depth from top of floors to = of main deck beams _18°25ft. 
Depth from base line to to, main deck beams 20°07ft. 
Top of main deck at side above load water-line 6 28ft. 
Mean draught .. .. .. .. .. 14°25ft. 
Displacement at mean draught +. 1485 tons 
Area of plain sail.. .. .. .. oe 
Complementofmen .. .. .. £0 
Battery—one 6in. pivot, four revolving cannon 

Indicated horse-power .. .. .. oe 2300 
15 knots 
Capacity of coal bunkers .. 310 tons. 


Contract price for hull, machinery and _ fittings, 
exclusive of masts, spars, rigging, sails, boats, 1% 815,000 dols, 
The Dolphin, being intended for a despatch vessel, capable of fur- 
nishing rapid communication from the seat of Government to any 
point on the coast or the West India Islands, or in the event of the 
existence of a United States squadron, to act as fleet dispatch boat 
or flag ship, the gave condition in the design has been high 
ene capable of being maintained for several days. In order to 
obtain the most efficient and durable type of machinery, it was 
necessary to abandon any attempt at protection; thus we see from 
the drawings that the vessel is throughout of the ordinary mer- 
chant ship construction. The Dolphin has a flush open spar deck 
without poop cabin or forecastle; there will be a small central deck 
house near the cabin gangway and another around the boiler and 
engine hatches, otherwise the deck is uninterrupted fore and aft. 
The armament is very light, consisting of one Gin. B.L.R. ted 


follows :—The vertical middle line keel will be 20 lb. per square 
foot. The side bars will be 9in. wide and 22} Ib. per square foot. 
The stem will be of best quality of hammered iron, and 7in. by 
2hin., except at the heel, where it is scarfed to the side bar keels. 
The stern frame will be an iron forging of section about 10in. by 
4ljin. The transverse frames are to be spaced 22in. apart and be 
made up of a frame angle 4in. by 3in. by 9 lb., reverse, an inner frame 
angle 3in. by 24in. by 61b., both continuous from keel to main deck ; 
and floor plates of 124 lb. per square foot and 18in. deep amidships. 
The flat sides or keelson plates on each side of and fitting closely 
against the vertical keel plate will be 12in. wide and 15 lb. per square 
foot. The continuous angles at the top of the keel will be 5in. by 
3in. by 10 1b. per lineal foot. The first longitudinal from the keel 
is composed of an intercostal plate of 15lb. per square foot, ex- 
tending 5in. within the reverse bars, outer intercostal angles 3in. 
by 23in. by 6 1b. per lineal foot, and inner continuous angles each 
5in. by din, by 101b, The second longitudinal has an intercostal 
plate of 12} lb. per square foot, outer angle 3in. by 2sin. by 6 lb. 
and inner continuous angles 5in. by 3in. by 10lb. The bilge 
stringer is simply composed of two continuous angles, each 5in. 
3in. by 101b. per lineal foot. The outside py will be 174 1b. 
per square foot. This will be reduced to 15lb. at the extremities. 
The garboard strakes will be 25lb. per square foot, tapering to 
20lb. The plating will be worked lap-jointed to within about 2ft. 
of the load water-line and flush jointed above this height. The 
plating and stringers on the main deck in wake of the engine 
and boiler hatches will be 15lb. per square foot; forward and 
abaft of these the plating will be reduced to 10]b. The berth 
deck stringer will be about 30in. wide and of 12} lb. per square foot. 
The watertight flats forward and abaft of the machinery spaces 
will be formed of plates 10 lb. per square foot jogged over the 
frames and attached to the es by stapled angles 24in. by 2}in. 
by 5 1b. per lineal foot. e bulkheads will be of the usual 
scantlings. The Dolphin will bave a steam steering engine, arti- 
ficial ventilation, and will be lighted throughout by electric light 
and fitted with electric search lights, head lights, &c. 


Midship Sectior. - 
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Machinery.—The Dolphin will have a single screw, actuated by 
a two-cylinder, compound, vertical direct-acting engine of 2300 


indicated horse-power. The engine is to have one high-pres- 
sure cylinder of 42in. diameter, and one low-pressure cylin- 
der of 78in. diameter, having 48in. stroke of piston. The 
cylinders are to be placed directly over the crank shaft; each 
cylinder being supported by two wrought iron columns, which are 
secured to the engine bed-plate, and by two cast iron —— 
which form at the same time the crosshead guides and are 

to the condenser. Each cylinder is to be made with a double 
shell, enclosing, in the case of the high-pressure cylinder, 
the receiver, and, in the case of the low-pressure cylinder, 
the steam passage leading from the receiver to the steam 
chest on one side, and the exhaust passage leading directly 
to the condenser on the other side. The total capacity of 
the receiver is to be about three and a-half times the capacity of 
the high-pressure cylinder. Each cylinder will have an inner 
wearing cylinder cast separately, which, when secured in is 
to be surrounded by a jacket space to be filled with steam from the 
boilers. The valve chests are to be placed on the forward side of 
the high-pressure cylinder, and on the after side of the low-pressure 
cylinder. Each cylinder will have a main slide valve and a cut-off 
valve. The main slide valves will be double ported, and worked 
by means of excentrics and links coupled directly to the valve 
stems. The weight of each valve is to be counterbalanced by a 
piston working in a cylinder placed on the top of the steam 
chest. The cut-off valves are to slide on the back of the main 
slide valves, and to be adjustable, while the engine is in 
motion, to cut off between the limits of 4 and § of the stroke 
of piston of the high-pressure cylinder, and of 4 and § of 
the stroke of piston of the low-pressure cylinder. They are to 
be operated by separate excentrics coupled directly to the stems. 
Each cylinder is to have one piston-rod, at the lower end of which 


with a shifting pivot just forward of the fore-bridge, and 
four 47 millimetre Hotchkiss revolving cannon mounted at the 
extremities of each bridge in fixed armoured towers. The 
Dolphin will be rigged as a three-masted schooner, the spars 
will be small and light, and there will be no head gear; so that 
there will be nothing in the outward form of the vessel to prevent 
her from being fast and seaworthy. The structural arrangements 
are those in practice in the construction of merchant vessels, except 
that unusual care been taken to divide the hull into six water- 
tight ym pee en by transverse bulkheads extending to the 
upper deck, and more than customary longitudinal strength is 


provided for, The bow is slightly ram-shaped and is made specially 
strong. The principal scan’ and Jotalle of construction are as 


the cr d journal and the gibs for the crosshead guides are 
fitted. The crank shaft is to be “‘ built up” and to have two cranks 
at right angles to each other ; the forward or high-pressure cylinder 
crank being the leading one. Counterbalances are to be forged on 
the cranks. The crank shaft is to be mounted on four journals 
having an aggregate length of 84in., and it is to be connected with 
the line shafting by a disengaging coupling. The crank shaft 
pillar blocks are to be made in one casting, forming the bed-plate 
of the engine, to which the columns supporting the cylinders and 
the brackets supporting the condenser are to be , and which 
is to be bolted directly to the engine frames forming a part of the 
hull of the vessel. There is to be one surface condenser having an 

cooling surface of 4500 square feet: The tubes are to 


aggregate 
be placed athwartships, and so arranged as to be readily withdrawn 
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and replaced. The refrigerating water, entering on the starboard 
side of the vessel, is to pass through the lower half and return 
through the upper half of the tubes, to be discharged through the 
outboard delivery valve on the starboard side of the vessel. The 
condenser is to be supported at each end by two brackets secured to 
engine bed-plate. The condenser is to be placed at the centre of 
engines below the cylinders, at such a height as to leave the centre 
main bearings accessible for examination and adjustment, and allow 
the shaft to be removed. To each side of the condenser are secured 
the brackets which support the cylinders. The air pump, circu 
lating pump, and feed pumps are to be independent of the main 
engines. There is to be one horizontal double-acting air pump, and 
one horizontal double-acting circulating pump, both worked directly 
from the piston of a steam cylinder placed between the two pumps. 
The siooibting pump will be capable of discharging 3300 gallons of 
water. There are to be two single-acting feed pumps, secured to 
the sides of the steam cylinder, and worked from the crosshead 
of the circulating pump. These pumps are to be placed in a fore- 
and-aft direction on the starboard side of the vessel, leaving a 
passage way between them and the main engines. There are 
to be two bilge pumps, worked by an excentric placed on the 
crank shaft directly abaft the after main bearing. The bilge 
—— are to be single-acting plunger pumps, so arranged as to 
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around the engines on a level with the berth deck. The various 
valves, levers, and gears for working, regulating, and adjusting the 
main engines are to be operated from this gallery on the starboard 
side. ere is also to be an upper gallery on a level with the spar 
deck, The screw propeller is to have four adjustable blades, a 
diameter of 14ft. 3in. and a mean pitch of 21ft. 4in, The boilers 
are to be cylindrical, braced for a working pressure of 100 lb. per 
square inch above theatmosphere. They are to have an a te 
grate surface of 270 square feet and an aggregate water-heating sur- 
face of about 6600 square feet. They aretohave internal cylindrical 
furnacesand horizontal firetubesreturning above the furnaces. Each 
furnace is to have separate back and front connections, the latter 
being provided with a damper. 
two double-end boilers. e single-end boilers will have a dia- 
meter of 11ft. and a length of 9ft. 6in., and contain two furnaces 
each. The double-end boilers will have a diameter of 11ft. and a 
— of 18ft. 3in., and contain four furnaces each. The boilers 
will be placed with their longitudinal axes in the fore-and-aft 
direction of the vessel, the single-end boilers aft fronting the 
double-end boilers, with a fire-room 9ft. 6in. long between them. 
At the forward end of the double-end boilers will be a fire-room 
9ft. long. On the starboard side there will be a passage way 
between the two fire-rooms and the engine-room. There will bea 


There will be two single-end and | 


fire-room, taking the air from the forward part of the berth deck. 
| Each blower is to be capable of discharging 12,000 cubic feet of air 
| per minute under a head of lin. of water at the discharge opening. 

‘The air is to be delivered directly into the fire-room. Each blower 

is to be driven ~ separate direct-acting engine coupled to the 

shaft of the fan. ere is to be one horizontal steam pump, having 

a water piston 6in. in diameter and 12in. stroke, placed in the after 

fire-room on the port side. This pump is to be fitted for feeding 
| and pumping out the boilers and for fire apparatus. There is to be 
| a distiller of 2000gallons capacity per day, with tank, filter, and sepa- 
| rate steam pump, placed on a platform in the forward fire-room. 
There will be two horizontal steam pumps, each capable of delivering 
1000 gallons of water per minute, connected for pumping out the 
watertight compartments, and also connected with sea valves and 
fire aj tus. One of these pumps is to be placed on a platform 
in the forward fire-room, and the other is to be placed at the after 
end of engine-room on the port side. There is to be an ash-hoisting 
engine fitted for each fire-room, and suitable arrangements are to be 
made for dumping the ashes on the spar deck. Two steam syphon 
pumps with bilge connections are to be fitted, one in engine-room 
and one in after fire-room. 


thrown readily in and out of gear while the engine is in motion; | vertical steam drum 7ft. 6in. in diameter and 8ft. 6in. high ¥ PEMBROKE YARD.— 
they are to discharge the water into an outboard delivery valve | traversed six flues 18in. in diameter, and surrounded by the Brandreth, 
chamber on the port side of the vessel. The steam reversing gear | uptake. e funnel will be stationary, 7ft. 3in. in diameter | of the Admiralty, have paid the annual visit of inspection to 


is to be placed on the port side of the engines. It is to consist of 
@ steam cylinder bolted to the side of the condenser, the piston of 
which is to act by means of a link upon an arm of the reversing 
shaft, which is connected by means of arms and suspension rods 
with the links of the main slide valves. The valve of ‘the starting 
eylinder is to be ted by a hand lever from the platform on the 
starboard side of the engine. There is to be a running 


and 60ft. high above the level of the tes. Provision is 
to be made for closing the fire-room batches and other open- 
ings sufficiently tight to maintain an air pressure equivalent 
to a head of water of lin. in the fire-rooms. There will be 
two blowers in the after fire-room drawing the air directly 
from the engine-room and from a duct leading te the after 


all | part of the bertk deck respectively, and one blower in the forward 


Pembroke Dockyard. eir lordships, who arrived on the 31st 
ult. from Queenstown, in the Enchantress, looked over the 


Amphion and Collingwood, the construction of which will be finished 
by the end of the financial year, and the Howe and Anson, which 
are on the stocks, Later some of the party went to Tenby. Peni- 
broke is increasing in favour as a co! yard, about 


being employed, while additional entered. 
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RAILWAY MATTERS. 


AccoRDING to a French contemporary, the Suiase-Occidentale 
Railway Company is using the luminous paint in its carriages. 

THE coal carried to London by rail during October, 1883, from lead- 
ing collieries in the Sheffield and adjoining districts was as follows: 
ieee Newton, Chambers, and Co., Thorncliffe, 29,187 tons ; 
Clay-cross Co., 21,580 tons; Langley Mill, 16,725; J. and G. Wells, 
oe m, 16,421; Blackwell Colliery, 15,768; and Grassmoor, 

On Friday, 2nd instant, an accident occurred to the 10.35a.m. 
down Midland Scotch express, at Langton, near Leicester. While 
the train was travelling at the rate of we miles an hour, the 
driving axle of engine No. 829 broke. The driver at once applied 
the Westinghouse brake, and the train was brought to a standstill. 
After a delay of an hour and a-half the disabled engine was left 

ind, and a goods train brought the express on to Leicester. 

THE Wolverhampton Chamber of Commerce is informed by the 
London and North-Western Railway ey nae henge the question of 
rates on return packages on which the Chamber seek a reduction 
has been di data ting of the managers of the railway 
companies, and that they have decided that “‘ no alteration can be 
made.” The reply is d d very tisfactory, and the council 
of the Chamber has appointed a committee to consider the whole 
question of railway rates, and to communicate with the chai 
of the Ir ters’ A iation with a view to joint action. 

Ir is now ascertained beyond a doubt that there are three distinct 

which may be used as the route of the Canadian Pacific 
ilway through the Rocky Mountains :—Kicking Horse Pass; 
rs’ Pass, in the Selkirk Range; and Eagle Pass, in the Gold or 
Columbia Range. This virtually settles a long disputed question, 
and gives the Canadian Pacific Railway the shortest route of all 
trans-continental railways. From Winnipeg to Port Moody, on 
the Pacific Ocean, is only 1480 miles, whereas from St. Paul, in the 
United States, to Portland, on the east coast, is 1911 miles. 


Aw interesting discovery has just been made in Calcutta by Mr. 
Bayne, an engineer in the employment of the East India Railway 
Company. He has succeeded in identifying the exact site of the 
historical Black Hole, and has laid bare a portion of its walls. 
They are in a perfect state of preservation, with the plaster intact 
on the inner surface. The dimensions of the chamber correspond 
exactly with those recorded. The excavation has been made just 
inside the gate in Dalhousie-square, on the north side of the General 
Post-office, and-occupies a portion of what was the north-eastern 
bastion of the old fort. It has been suggested that a monument 
to the victims should be erected on the site. 


Ow the 6th inst. two strange accidents occurred on the railway 
at and near Retford. Two trains met on the Manchester, Sheffield, 
and Lincolnshire line at Sturton, when the driving rod of one of 
the engines broke, and becoming entangled with the wheels of the 
train on the other line, both were brought to a standstill, and the 
line was blocked for some hours. The same morning the news- 
paper train, on its arrival at Retford, burst a pipe in connection 
with the vacuum brake, and instead of pulling up at Retford, the 
train ran through for some distance past the signal box, where it 
ofien happens another train is waiting. Fortunately, the line 
a to be clear, or the consequences would ha 


ight have gi illustration of the folly of using hone 
might have given an illustration of the folly o' a e 
which looses a train when a pipe bursts. . 

A MEETING has been held of the promoters of the new railway 
from Blackpool to Preston, in continuation of the West Lanca- 
shire Railway from Southport to Preston, in the Town Hall, 
Blackpool, to appoint committees and to increase a guarantee 
fund, which last stood at £5600. Satisfactory arrangements are 
being made with the railway companies, and clauses wi inserted 
in the Bill which is to be obtained. Plans for the new line have 
been prepared by Messrs. Garlick, Park, and Sykes, engineers. The 
four responsible promoters of the line are Alderman Hall, - 
man, and Cocker, and Mr. Handley, all of Blackpool. By the 
arrangement with the Cheshire lines the midland districts will be 
brought into immediate connection with Blackpool. Extensive 
alterations and improvements are contemplated by the Lancashire 
and Yorkshire Railway on their lines between Blackpool, Fleet- 
wood, and Preston. 


THE cost of the Italian railways, completed on the 1st January, 
1881, amounted to about £105,000,000. The total gross income 
for 1880 was about £7,000,000, while the working expenses 
amounted to about £5,000,000, or nearly 5 per cent. on cost of 
construction, leaving only £2,000,000, or about 2 per cent. as the 
net income. During the year 1880 the Italian railways carried 
32,491,827 re. of which 1,154,958 travelled first, 5,594,445 
second, and 14,941,808 third-class, while the remaining 10,800,606 
were soldiers for account of Government. During the same year 
trains ran off the line 490 times. There were 347 collisions, 179 
persons killed by accident, 688 wounded, and 54 suicides. The 
most important of all the lines is the one recently completed 
between Novara and the north of Lake Maggiore, by which the 

rt of Genoa is brought into more direct communication with the 

t. Gothard road and Switzerland and Germany. 


A PRIVATE meeting of local landowners and gentlemen was held 
at Farnham on Thursday week to consider the plans for a railway 
to be promoted in the next session of Parliament, which is designed 
to bring Aldershot and Farnham into direct railway communication 
with Portsmouth, the south coast, and the Isle of Wight. The 
chair was taken by Mr. J. F. La Trobe Bateman, of Moor 
Park, Farnham, and there was a large attendance. The line was 
stated to be about ten miles in length, and stations were to be pro- 
vided for Wrecclesham, Kingsley, and Selborne. The proposed 
line will effect a saving of about fourteen miles in the railway 
distance between Aldershot and Portsmouth, a matter of import- 
ance, especially from a military point of view. Gentlemen repre- 
senting both the War-office and the Woods and Forests attended 
the meeting, and stated that no opposition would be offered to the 
scheme by either of the departments. It was pointed out on behalf 
of the War Department that siding accommodation might be given 
at certain points on the line, which would be of great assistance 
and convenience in connection with the movements of troops on 
the Government ground at Woolmer Forest, and the engineer 
stated that there would be no difficulty in complying with the 
suggestions made. Resolutions were unanimously none | approving 
the scheme, and appointing a committee to confer with and assist 
the promoters in the progress of the Bill through Parliament. 


SEVEN HUNDRED excursionists, who left Portsmouth on 
the 29th ult. for the Fisheries Exhibition, passed through 
some remarkable experiences on the return journey. They 
left Waterloo in fifteen carriages at half-past seven, and 
did not arrive at Portsmouth until half-past two on Tuesday 
morning. On the train reaching a spot between Godalming 
and Haslemere the gradient was found more than the over- 
loaded engine could surmount, and a stoppage took place. In 
order to get over the difficulty the train was divided into two, 
and the engine pr ded to Hi e with the fore portion, 
where the carriages were, by asingular oversight, shunted on to the 


up line. The engine then returned for the after part of the train. 
In the meantime, however, the shunted carriages to run 
down the incline in the direction of Portsmouth. ing the 


approaching carriages, and appreciating the gravity of the situation, 
e Haslemere signalman promptly shunted them on to the down 
line, and they proceeded with great volocity until near Petersfield, 
when they were brought toa standstill by the level character of 
the ground. Having walked to Petersfield, the excursionists found 
that news of their accident had preceded them, and that steps 
had been taken to arrest the progress of the carriages. There was 
no panic, the passengers not Gan informed of the position in which 
they were placed until all danger had been removed. Eventually, 
on the engine returning with the after part of the train, the 
ionists arrived at Portsmouth. 


parriages wererecoupled, and th 


NOTES AND MEMORANDA. 


Tue deaths for the week ended Saturday, Novomber 3rd, in 
twenty-eight great towns of England and Wales corresponded to 
an ann rate of 20°1 per 1000 of their ageregate Po ulation, 
which is estimated at 8,690,975 rsons in the middle of this year. 
In London, during the week ending the 3rd inst., 2623 births and 
1440 deaths were registered. Allowing for increase of population, 
the births were 229, and the deaths 204, below the average numbers 
in the corresponding week of the last ten years. The annual rate 
of mortality from all causes, which had been 18°6 and 19°1 in the 
two ing weeks, was last week 19°0. 


Mr. E. VAN DER VEN has been making some researches on the 
use of phosphor bronze and silicon bronze wires for lines, the prac- 
tical results of which are that their resistances compared with 
copper of the same diameter are : Phosphor bronze, 30 per cent.; 
silicon bronze, 70 per cent.; steel being 10°5 per cent. e stretch 
that can be given from pole to pole is, for steel, 2mm. diameter, 
130ft.; phosphor bronze or silicon bronze 1 mm. diameter, 106ft. 
and 91ft. respectively. It is assumed that a bronze wire, 
on t of its elasticity, would coil up before it had fallen far if 
broken, thus preventing accidents from broken wires. 


OnE effect of the abundant supply of water power in Switzerland 
is, that even small villages are trying to obtain the benefit of the 
electric light. The Société du Moulin of Brassus has entered into 
a contract with Messrs. De Meuron and Cuénod, manufacturers of 
electrical apparatus at Geneva, under which the latter undertake 
for the sum of 200f.—£8—to light the village of Brassus for one 
month by means of electricity. The 4! motive power is to 
be supplied by the Société du Moulin, which has running to waste 
power equivalent to that of sixty horses, which force it wishes to 
utilise to the best advantage. If the experiment answers during 
the month, arrangements will be made for the permanent lighting 
of the village. 


Art the present time, electric conductors are continuous half way 
round the world, and whenever a message is sent from England to 
Australia direct energy is transmitted 10,000 miles, but in what 
quantity? The energy of the current, according to Professor 
Osborne Reynolds, as it arrives, is not much more than sufficient 
to keep a watch going, at any rate not more than 1-1000 
millionths of horse-power. The value of such energy, estimated at 
£17 per minute, would be equivalent to a billion pounds per horse- 
power per hour, whereas the highest price paid for animal labour 
in Australia or England is not more than 6d. per horse-power per 
hour. This shows the difference between the transmission of 
electricity for telegraphic purposes and its transmission for me- 


chanical p' Energy differs in value greatly, but for opera- 
tions that can be ‘ormed by men or horses, the price of energy 
must be regulated by the highest price of corn. 


DvurRinG the week ending October 6th, in thirty cities of the 
United States, having an aggregate population of 6,607,500, there 
died 2512 persons, which is equivalent to an annual death rate of 
19°8 per 1000, a diminution from the rate for the preceding week 
viz., 211. According to the official returns which are published 
by the American Sanitary Engineer, the rate for the North 
Atlantic cities was 19°7 ; for the Eastern cities, 18°1; for the lake 
cities, 18°5 ; for the river cities, 18°4; and in the Southern cities, 
for the whites, 22°1, and for the coloured, 34 per 1000. The 
deaths of children under five years of age formed 40 per cent. 
of the whole number. Accidents caused 3°9 ; consumption, 14; 
croup, 2°3; diarrhoeal diseases, 8°5; diphtheria, 3°7; typhoid fever, 
31; malarial fevers, 2°4; scarlet fever, 1°9; erp 37 ; 
bronchitis, 2°4 ; measles, 0°3 ; and whooping cough, 0°5 per cent. of 
all deaths. Consumption caused 17°1 per cent. of all deaths among 
the Southern coloured population. Diphtheria caused 5°6 per cent. 
of all deaths in the North Atlantic cities, and 5°2 per cent. in the 
lake region. 


No matter how long a pipe may be, if there is no leakage, water 
would flow along the pipe until the level of its surface were the same 
atbothends. But therateof flow would diminish with the length and 
diameter of the pipe. Thus we can transmit power through a per- 
fectly tight pipe, however small, and however long; but when we 
come to consider the gross power that can be transmitted through 
a given pipe, with a given ~— ¥ of loss, the question is dif- 
ferent. Given the size and strength of the pipe, the gross amount 
of power, and the percentage of loss, and the limits are fixed. 
Thus, says Professor Reynolds, taking a 12in. pipe capable of 
standing 1400 Ib. on the square inch, the loss in transmitting 1000- 
horse power would be about 5 per cent. per mile, at first increasing 
—as the pressure fell to 700 lb.—to 10 per cent. We should thus 
have lost half the power in about seven miles. We cannot sa 
that seven miles is the absolute limit, for with a 24in. pipe, whic’ 
would cost four times as much per mile, we could transmit the 
same power thirty times as far with the same loss. The cost of 
laying a 12in. pipe for seven miles, however, would probably be as 
much as even 1000-horse power would stand; while a 24in. pipe 
for 200 miles would be out of all proportion. Then there is the 
consideration of leakage, which, although very small for short 
lengths, is larger for greater lengths. 


Ir is generally known that the Indian Government offered a 
prize of £5000 for the best machine for the treatment of rhea 
fibre. The offer of £5000 in 1869 led to only one machine being 
submitted for trial, although several competitors had entered their 
names. This machine was that of Mr. Greig, of Edinburgh, but it 
was found that it did not fulfil the conditions laid down by the 
Government, and therefore the full prize of £5000 was not awarded. 
The prize was withdrawn, and the Government re-offered it in 
1881. Another competition took place, at which several machines 
were tried, but the trials, as before, proved barren of any prac- 
tical results, and up to that time no machine had been found 
capable of dealing successfully with this plant in the green state. 
The question, however, continued to be pursued. Nor is this to 
be wondered at when it is remembered that the strength of some 
rhea fibre from Assam experimented with in 1852 by Dr. Forbes 
Royle, as compared with St. Petersburg hemp, was in the ratio of 
280 to 160, while the wild rhea from Assam was as high as 343. 
But, above and beyond this, rhea has the widest range of possible 
applications of any fibre, as shown by an exhaustive report on the 
preparation and use of rhea fibre by Dr. Forbes Watson, published 
in 1875, at which date Dr. Watson was the reporter on the pro- 
ducts of India to the Secretary of State, at the India-office. Past 
year, however, witnessed the solution of the question of decortica- 
tion in the green state in a satisfactory matter by M. A. Favier’s 
process, as reported by us at the time. This process consists in 
subjecting the plant to the action of steam for a period varying 
from ten to twenty-five minutes, according to the length of time 
the plant had been cut. After steaming, the fibre and its adjuncts 
were easily stripped from the wood. M. Favier’s process greatly 
simplified the commercial production of the fibre up to a certain 
point, for, at a very small cost, it ry the manufacturer the whole 
of the fibre in the plant treated. But it still stopped short of what 
was required, in that it delivered the fibre in ribands, with its 
cementitious matter and outer skin attached. To remove this 
various methods were tried, but the fibre could not always be 
obtained of such a uniformly good quality as to constitute a com- 
mercially reliable article. Such was the position of the questi 
when, about a year ago, the whole case was submitted to the dis- 
tinguished French chemist, Professor Frémy, member of the 
Institute of France, who is well known for his researches into the 
nature of fibrous plants, and the eatin of their preparation for 
the market. The professor carefully investiga’ the nature of 
the various substances, and in the result he found that the vascu- 
lose and were soluble in an alkali under certain conditions, 
and that the cellulose was insoluble. He therefore dissolves out 
the cutose, lose, and pect by a very simple process, 
obtaining the fibre clean, and free from all extraneous erent 
matter, ready for the spinner. 


MISCELLANEA. 


THE meetings of the Institute of Civil Engineers for session 
1883-84 commence on Tuesday evening, the 13th inst, 


Dr. OtiverR Loper’s Cantor lectures on ‘‘ Secon 


dary Batteries 
and the Electrical Storage of Energy,” are now being published i: 
the “Journal” of the Society of 


On the 7th inst. a terrible colliery explosion occurred in the 
Moorfiel1 Colliery, between Accrington and Olayton-le-Moors, 
by which at least sixty lives have been lost and a large number of 
men injured, 


Tur Government, through the Foreign-oftice, have replied to 
the Chamber of Commerce of Wolverhampton, that the subject of 
this country’s joining the International Patent Convention, on the 
—, of which the Chamber had memorialised, is engaging their 
attention, 


THE first part of anew edition of ‘Science for All” just been issued 
by Messrs, Cassell and Co. It contains well-written articles on 
the moon, ona piece of limestone, on leaves, and on ice, water, 
and steam, by well-known authors, The illustrations are also 
exceedingly good. 

At a meeting of the Tees Conservancy Commissioners held on 
the 5th inst., it was decided to apply to Parliament next session 
for power to borrow an additional £100,000, a large proportion of 
which will be spent on the North Gare Breakwater. The Commis- 
sion also intend to extend the location of the mouth of the river 
three miles seaward. 

Tue Sunderland engineers’ strike still continues. The men sent 
the employers a circular offering to settle the dispute on the 
following terms, viz.: An advance of 2s. per week all round, the 
abolition of the character note system, and mutual concessions as 
to the regulation of the number of apprentices. The masters’ 
secretary has replied that the employers cannot accept any of the 
above terms. 

THE annual meeting of the South Lancashire and Cheshire 
Coalowners’ Association was held at Manchester on Tuesday, and 
Mr. Abraham Burrows—Fletcher, Burrows, and Co., Manchester 
and Atherton—whbo has recently taken a very active part in 
endeavouring to secure better facilities for the shipment of coal 
at the ports on the Mersey, was unanimously el: president for 
the ensuing year. 


A MOVEMENT is on foot in Wales to start a conciliation and arbitra- 
tion board, the same as in the North of England, and one meeting has 
been held in furtherance. The thing is yet in its infancy, and hittle 
can yet be said about it. If kept distinct from the North of 
England, and maintained more for the settlement of disputes than 
to promote antagonism, the ironmasters and general public may 
support and encourage it. 

Mrssrs. CocHRAN AND CoMPANY launched in West Float, 
Birkenhead, a steel twin screw steamer, built to the order of 
Messrs. Hecht, Lewis, and . The vessel is intended for 
service on the West Coast of Africa, and is fitted with two single 
crank compound surface-condensing “ee and a steel boiler 
of Cochran’s patent multitubular type. The vessel has been built 
under the superintendence of Mr. James Rode, of Liverpool. 


THE ironworkers are bent on re-organisation. A conference 
at Birmingham on Monday was attended by delegates representing 
South Staffordshire, East Worcestershire, North Staffordshire, 
Shropshire, South Yorkshire and Derbyshire. The main object was 
to consider the advisability of re-establishing the Union for the 
Midland Counties. A letter was received from the Lancashire 
ironworkers intimating their desire to join the proposed Union. 

A MEETING of manufacturers and others held in Wolverhampton 
on Wednesday, under the chairmanship of the Mayor, determined, 
subject to the confirmation of a public meeting next week, to hold 
in that town in June next a Fine Arts and Industrial Exhibition 
similar to that held last year at Worcester. The building will be 
specially erected, and will be available. The opening will 
take place in connection with the building of a Fine Art Gallery, 
which has been given to the town by an anonymous donor. 


Ir has been stated that the Russian Government had decided 
upon the manufacture of armour plates at Kolpino, near St. Peters- 
burgh, and that they had come to terms with Messrs. Charles 
Cammell and Co., of the Cyclops Steel and Iron Works, for that 
P . This statement is misleading. An arrang t has been 
made for a term of five years, under which the Russian Ministry 
of Marine will manufacture iron and steel-plates at Kolpino, but 
these are ship plates—under 2in. in thickness—and not armour 
plates. The works are under English management; indeed, the 
managers are Sheffield men. 


Mr. WHITTLE, from the Patent-office, who, at the request of the 
President of the Board of Trade, is paying a round of visits to the 
different Chambers of Commerce in the country, to ascertain their 
views upon the Patents Act, and especially upon the registration 
of designs, met the Committee of the North Staffordshire Chamber 
of Commerce on Tuesday. The committee asked that one 
registration of a design should cover its application to every article 
to which it was applied, and they expressed a preference for this, 
even with a higher fee, to the proposal of the rd of Trade to 
reduce the cost of registration one-half, and afford other con- 
cessions, with separate registration. 

AN important case under the Employers’ Liability Act was 
decided at the Stockton County Court on Wednesday, the 31st 
ult. Mrs. Gartland, widow of Edward Gartland, claimed £312 
from the Bowesfield Iron Company, Limited, as compensation for 
the loss of her husband, who was killed at the Bowesfield Works 
in April last, through the breaking of the shearing machine driving 
wheel, a portion of which fell on Gartland. It was alleged that 
the wheel was defective and that the shear blades were wrongly 
set. Judge Turner held that the accident had arisen owing to the 
sbear eles having become loose, that a foreman in the defendants 
employment having received an intimation that the machine was out 
of order, and no notice being taken thereof, defendants were liable. 
His honour assessed the damages at £250 with costs. 


On Saturday the trial trip of the twin screw tug Churchill took 
lace from Aberdeen. The run was superintended by Mr. J. F. 
nery, the engineer to the Natal Harbour Board, for whom she 
has been built, and the following satisfactory results were obtained : 
—With an average of 114 revolutions per minute, and having a 
vacuum of 25in., and 23in. for the two engines, and steam pressure 
of 90 lb., she ran the measured mile in 5 minutes 57 seconds and 
5 minutes 47 seconds respectively for the two trials, which gives an 
average speed of 10°4 knots per hour. Her maximum indica’ 
horse-power was 698°4. The vessel is 115ft. long, 22ft. beam, and 
of 7ft, 6in. maximum draught ; she has been built by Messrs. Hall, 
Russell, and Co., and has specially powerful pumping machine 
to supply vessels with fresh water or to put out fires; this as we 
as the main engines was found to work most satisfactorily. 


THE Wednesbury Local Board on Monday approved a scheme 
prepared by Mr. Pritchard, C.E., for the deep sewerage and the 
purification of the town, ee the conveyance of the sewage 
to land at Bescot, its treatment there by precipitation and filtra- 
tion, and its discharge into the Tame at a point below the weir 
belonging to the Walsall Corporation. The total cost of £30,120 
will be thus divided :—Outfall works, precipitating tanks, mixing 
house, workmen’s cottages, &c., £8900 ; intercepting sewers, £7657 ; 
air compressing station and machinery for a part of the 
sewage, ; internal sewers, including engineer’s ym ic 
£10,668. In addition there will be the cost of the land for outi all 
works, £2000; and about £3000 for other land and compensation, 
making a total of £35,000. This, it is calculated, will represent an 
outlay of £1400 for fifty years, and adding an outside sum of £500 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A,. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wittmer and Rogers News Oompany, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Su, nt a Two-page 
Engraving of Engines for Light-Draught Steamers on the 
Siberian Rivers. Every copy as issued by the Publisher contains 
this Supplement, and subscribers are requested to notify the fact 
should they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. f 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

J. M. L.—By receipt of your letter and enclosure we are obliged. 

F. W. (Farnley) —The gauge illustrated is not the Board of Trade gauge, as 
you will see if you refer again to the engraving. 

W. M.—Coal gas compressed to the pressure you mention will deposit its 
carbon and become almost useless in a very short tume for illuminating 


urposes. 
Wrnnaekaic Ses will find a full description, with illustrations, of the 
three-cylinder hydraulic engine in the ‘‘ Proceedings” of the Institution of 
Civil Engineers, vol. 50, page 76. We have not published the drawings you 


want, 

M. H. B.-—Write to Mr. Thos. Cole, Secretary, Association of Municipal and 
Sanitary Engineers and Surveyore, 6, Westminster-chambers, Westminster, 
8. W., and to Mr. BE. Wallis, Secretary, Sanitary Institute of Great Britain, 
9, Conduit-street, London, W. 

Enquiner.—There is nothing new in your suggestion. Flat tramway rails 
have been tried and simple plates have been used, but none of them answer 
their purpose, the principal difficulty being connected with the substructure 
on which the flat rail has to be secured. If there is a flange of any kind 

to the wheels, there must be grooves for the flanges to run in. 

M. C.—(1) Coke ovens never were i ted; they originated in covering heaps 
’ burning wood with clay or earth when charcoal was wanted. (2) The 

} A. coke ovens were made of bricks or anything that came handy. (3) You 
will find in the back volumes of Tak ENGINEER particulars of nearly, if 
not quite, all the modern systems of coking. (4) Bach one of ali the 
modern systems is the best, cheapest, and produces most coke in the shortest 
time—at least, so the inventors say. We must be excused if we refuse to 
decide between them. 


ALTENDI'S MAGNETS. 
(To the Editor of The Engineer.) 


§Sin,—Can any reader give me some information about the Altendi 
magnet, its construction, and theory? x. 
London, November 7th. 


SUBSCRIPTIONS. 
Tae Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers).. .. .. £0 lds. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINeer is registered for transmission abroad. 


increased 

Remittance by Post-office order. — Australia, um, Brazil, British 
Columbia, British Guiana, Canada, Cape’ of Good” ope, Denmark 
Egyp ce, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New Zealan’'i, 


Portugal, Roumania, Switzerland, ania, Turkey, United States, 
West Coast of West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 


Remittance by Bill in London. — Austria, Buenos A: and 
Greece, Ionian Islands, Norway, Panama, Peru, 
Java, and Singapore, £2 0s. 6d.’ Manilla, 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Ad ts cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
setters relating to Advertisements and the Publishing Department o7 the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; 
other letters to be addressed to the Bditor of Tux Enoinzer, 163, Strand. 


MEETINGS NEXT WEEE. 
Tue institurion oF Civit Enorneers.—Tuesday, Nov. 13th, at 8 p.m.: 


Ordinary meeting. Mr. Geo. B. Bruce, Vice-President, will ve a 
brief account of the Northern Pacific Railroad. “On Standard Forms 


Cuemicat Society.—Thursday, Nov. 15th, at 8 p.m.: the Estima 
tion of Starch,” by Mr. C. O'Sullivan. ‘‘On the Products of Decomposi- 
tion of Solutions of Ammonium Nitrite,” by Mr. G. Stillingfleet Johnson. 
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STEEL GUNS, 

Ir frequently happens that promise not only attains a 
much higher standard than but to soar 
above it peacefully for a very long time. Stating clearly 
what ought to be done seems so far a substitute for doing 
it that it sets men’s minds at rest. This is in a certain 
measure reasonable. If, for example, things are admitted 
to be wrong by those who are responsible for them, we 
naturally assume that the admission will be accompanied 
by an effort to rectify them. If we are told that such- 
and-such things should be done, and this is said by those 
whose business it is to carry them out, we assume that all is 
well, and that these things are being taken in hand. Never- 
theless, it is well to remember that between the promise 
and the performance a very long interval may occur. We 
can hardly assume, perhaps, that when Longfellow penned 
the lines, “ Art .is long and time is fleeting,” he had in 
view the pieces of ordnance that are now coming into 
fashion; but his words could scarcely be applied with 


more truth to any subject. We do not mean to refer to 
the length of their bores, which have attained such extra- 
ordinary dimensions, but rather to the time necessary for 
the production of the guns in large numbers. Take the 
most notable cases. In 1876 the Elswick 100-ton was 
fired at Spezzia. Now at the end of 1883 we greatly ques- 
tion if a dozen such pieces are mounted. Krupp fired a 
71-ton gun in 1879, and we all seemed at once to feel that 
Germany was armed with 7l-ton guns; but now, in 1883, 
we could not say where any have found their place in 
service armaments, even if a few exist. In the nature of 
things, some interval must elapse even between the actual 
performances of the first experimental gun and the supply 
of the class of which it is the herald, and we now 
attention to the fact, not as a matter of complaint, but 
rather as a fact to be considered in estimating the power of 
armaments which exist in the tables of works on naval 
matters like those of King and Brassey long before they 
float on the sea. Bearing this in mind, it is well to know 
something of our own progress—not that we pretend to be 
giving information from official sources, but the simple 
acts which are patent to any one who pays a visit to the 
Royal Arsenal. 

Any one who went round the Gun Factories a year or 
two ago, and who again visits it, must be struck by the 
absence of the four muzzle-loading 100-ton guns, which 
have gone off to Gibraltar and Malta, which, as well as 
the 80-ton guns that were with them previous to the 
completion of the Dover turret and of the Inflexible, and 
the 38-ton muzzle-loading guns of the Ajax and Agamem- 
non, have been succeeded by the new long type 43 breech- 
loading guns for the Edinburgh and Colossus. A consider- 
able number of new long type breech-loading guns has 
been made altogether, but by far the greater number has 
been of the 8in. and smaller calibres. This might naturally 
be expected. A larger proportion of the heavier guns, how- 
ever, would have been made had the manufacture of steel 
for ordnance been pushed further. At the end of last year 
wrought iron was almost wholly superseded by steel, and 
Colonel Maitland has now established the manufacture of 
steel for ordnance in the Gun Factories, the hammers 
and furnaces formerly employed for wrought iron being 
available for the purpose. The steel manufacture has, we 
believe, been a complete success; but it is conducted at 
present on a moderate scale, ingots for larger pieces than 
the 8in. guns being obtained by contract, and obtained 
with greater difficulty as the size increases, It is desired 
at present to make steel breech-loading s of consider- 
ably greater weight than 43 tons, but hitherto steel-makers 
have not been found able to supply the necessary pieces. 
The smalJer guns have in the meantime been brought to a 
high state of efficiency. 

e may ticularly notice two important matters in 
which difficulty has been overcome, As many of us have long 
been aware, the prolonged period of discharge very severely 
tests the breech-closing parts. The steel cups which were in- 
serted to act as gas checks were costly and troublesome. In 
the Dubange asbestos ressed out between its metal 
washers, has been found a completely satisfactory solution of 
thisdifficulty. Again, while alive totheadvantages of breech- 
loading ordnance, naval officers laid it down as abolutely 
essential to safety that it should be impossible to fire a piece 
except when the breech was firmly closed. It became neces- 
sary, of course, to secure this property in the breech without 
sacrificing 5 and simplicity, and this has been well 
achieved. The vent is only brought to cover by the lateral 
movement of a stud as it runs round in a guiding groove, 
and then a sort of crutch prevents the possible descent of 
the hammer in the guns fitted for percussion firing, and 
keeps the piece on half-cock until an auxiliary lanyard is 
P ed, which leaves the main one free to bring the 

ammer down on the vent sealing tube. How simple the 
parts are may be seen from the fact that all are held 
together by pins which can be drawn out immediately, 
there being no screw except the breech screw itself. We 
believe that these fittings are better than anything existing 
even in the French guns, where mischief appears to have 
been caused by departmental jealousy. Speaking gene- 
rally, then, we may say that the main questions as to pro- 
"esky of bore, rifling, breech closing, and the like have 

n satisfactorily settled, at all events for the time. 

The development of steel manufacture then is what is 
needed to enable us to get forward with our supply of ord- 
nance. With respect to this,a new testing machine, designed 
in France by Colonel Maillard, and employed by Messrs. 
Schneider at Creusot, has been introduced by Colonel 
Maitland. It would be interesting to compare its work 
with that of Professor Kennedy’s, at University College, or 
any other new one claiming to be of the same class. In 
this the behaviour of the metal under the strains experi- 
enced in the course of the elongation up to rupture is 
registered by the rise of mercury, showing the same cha- 
racteristic pauses, rises, and falls that are exhibited in 
other new instruments. The actual extension of the metal 
can be read off by two microscopes fixed onascaleand vernier. 
This reminds us of the fact that we ought soon to get the 
elongation of metals within the limits of elasticity furnished 
us. This has always hitherto been omitted on the tables 
which furnish us with elongation before rupture, and pres- 
sure both within the elastic limit and before rupture. 
However difficult it may be to give a definite elongation 
which is altogether corrected by the metal returning to its 
original length, it is very important in ordnance to get a 
very close approach to it, for the building up of guns is 

on the idea of elongation within elastic limits; for 
it is clear that inner rings which do not temporarily elon- 
gate do not bring into play the support calculated to be 
afforded them by the outer rings, while, on the other hand, 
elongation means the process of destruction. 
owever, the moment of introduction of new machines and 
improved manufacture is not the time to speak perhaps, 
but rather to wait and see what is Pet out by the 
new means placed at our disposal. 


THE MARINE DEPARTMENT OF THE BOARD OF TRADE. 
Mr. CHAMBERLAIN has issued a tentative circular, which 


will be found on another page. The constitution, proceed- 


363 
ings, and theories of action of the Marine i age of 
the Board of Trade have recently been y criticised, 

hitehall that 


and it is evidently bopaane to be felt at 
some steps must be taken to render the department more 
efficient and less vexatious; but it is quite clear that the 
President and the members of the Board do not know 
what these steps ought to be. In January, 1882, the 
Board sent out a circular suggesting the establishment of a 
Merchant Shipping Council. This circular was 8 
over, we had almost said with contempt, by the shipownii 
community. It suggested nothing to please anyone, an 
it produced no result. The present circular is a move of 
the same kind. Mr. Chamberlain wants the shipowners 
to tell him how to make them moral and honest. This 
may not appear at first sight, but it is really what the 
circular means. “ Briefly stated,” says Mr. Chamberlain, 
“the reasons for a change in the law are, that the powers of 
detention and punishment at present vested in the Board 
of Trade have proved in practice altogether insufficient to 
eliminate preventible causes of loss of life and property at 
sea. Tobe really effective, prevention must be ubiquitous, 


and proceed upon fixed and accepted principles. At the 


same time the penal provisions of any law should be 
certain in their operation, if they are to be deterrent.” 
The law has failed up to the present. Will the shipowners 
be good enough to help the Government to draw up laws 
which will not fail? Grotesque as this appeal seems to be, 
it is not after all unreasonable. If Mr. Chamberlain had 
a better opinion of the shipowners as a body there would 
be nothing remarkable in his desireto get advice from a 
good and honest majority concerning the means of punish- 
ing the peccant minority. But judging from a recent corre- 
spondence and certain words that the President of the 
Board of Trade has let fall, we much fear that he regards 
the good men as the exception—those who are not good, at 
least from a nautical point of view, as the majority. This 
fact somewhat affects the congruity of Mr. Chamberlain’s 
appeal. Putting these things on one side, however, we 
may proceed to consider the proposals now made by Mr. 
Chamberlain. 

We have already pointed out that the grand defect in 
the Marine Department of the Board of Trade is the incom- 
petence of the officials to discharge their duties, and we ex 
plained that the salaries paid are far toosmall to induce good 
men to serve the department. It ought to be unnecessary to 
point out that a man competent to discharge functions 
worth £700 or £800 a year will not consent to work for 
£150 or £200 a year. But the Marine Department of the 
Board of Trade cannot, it seems, bring itself to believe that 
fair pay is essential. Mr. Chamberlain practically admits 
the fact that the officials of the Board are incompetent as 
a whole. He'defines the duties which the Board ought to 
perform if its operations are to be at once just and efficient, 
and then goes on to say, “A perfect army of scientific 
officials could not fulfil completely duties so extensive as 
this. With the very limited staff at the disposal of the 
Board of Trade it is only possible to interfere in the most 
flagrant cases when they are prominently forced on the 
attention of the surveyors.” Mr. Chamberlain does not 
of himself know much about the subject with which he 
is dealing, and this is not remarkable, nor is he to be 
blamed for it; but the result is that he has to take what 
the officials tell him as true. The words we have quoted 
above do not sound like an utterance of the President of 
the Board of Trade; but they do sound very much 
indeed like the excuses with which every man in 
authority must be more or less familiar. We can 
fancy Mr. Chamberlain saying, “Why was not such 
and such a thing done?” and being told that there 
were not hands enough to do it, “ Why, an army of in- 
spectors would be needed if work of that kind has to be 
done.” Mr. Chamberlain will no doubt in time learn that 
one man of the right stamp can do as much work in an 
hour as half-a-dozen men with less brains and energy can 
get through ina day. An army would not be wanted, but 
a good many men of tact and ability would be required. 
It is difficult to write corcerning a question like this with- 
out hurting somebody’s feelings. e have no wish to do 
this; but we cannot avoid incurring the risk of doing it by 
saying that retired ship captains—men who have handled 
small wooden sailing craft—are not best adapted to say what 
is and what is not right in a big cargo steamer. Again, 
if we go further up in the scale, and come to such 
men as Mr, Trail and Mr. Thomas Gray, it is not too much 
to say that they have lost touch with the shipowners and 
engineers of Great Britain. There is an entire want of 
sympathy between these gentlemen and the public. Itisa 
noteworthy circumstance that the Railway De ent of 
the Board of Trade manages to discharge duties not very 
dissimilar from those of the Marine Department, without 
causing any friction or trouble whatever ; and this is beyond 
question due to the competence of the inspecting staff, 
which inspires confidence in their judgments, and the tact 
with which they discharge their functions. The subordi- 
nate marine inspectors inspire no respect whatever in ship- 
owners or shipbuilders. ‘They are puir creatures,” said 
a well-known North-country engineer to us once; and no 
doubt he expressed the views of many. They lack social 
standing, knowledge, importance—everything, in short, but 
an honesty of purpose, which, misdirected, has too often 
involved the Board of Trade in unseemly legal squabbles, 
in which it has been defeated, and, we ma: oad, di 
as well. To render the Marine Department of the 
of Trade efficient, a thorough change would have to be 
made. This would render the payment of some pensions 
indispensable, and the cost of the department would be 
much augmented. Mr. Chamberlain would fain make 
shipowners moral by Act of Parliament; but he does not 
want to spend much money in effecting his purpose. 

So far as can be judged from the circular, it seems that 
Mr. Trail and Mr. Gray, and all the rest of the existing 
staff, are to go on as before, but that the subordinates are to 
be stimulated to do more in the way of stopping ships 
than they have done hitherto. Perhaps this puts the case 
too crudely ; let us say then that they will be expected to 
display more zeal. The result of too much zeal will be 
litigation, As matters now stand, if an inspector insists 
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on certain things being done, the shipowner either defies 
him or compromises; he does one-half of what is wanted, 
and the inspector, feeling that he has asked for too much 
to begin with, rests content. If the shipowner defies the 
inspector, the latter will pean! | way, or detain the ship ; 
if he detains her then there will be alawsuit. The experi- 
ences of the Marine De ent of the Board of Trade in the 
Law Courts have not been cheering, and recourse is had 
to them as seldom as possible. But this kind of thing 
cannot go on for ever ; so Mr. Chamberlain would, as we 
have said, have more zeal, and pro to provide special 
courts to do the legal work whic will certainly have to 
be done. The new Local Marine Courts shall consist of two 
officers, one a Board of Trade official, the other a ship- 
owner's nominee. We need scarcely point out that in all dis- 
puted cases the halves of the Court will take opposite sides, 
and as none but disputed cases wiilcome before the Court, 
an ap in every instance will be made to the Merchant 
Shipping Commissioners, consisting of one lawyer, one 
retired shipowner, and one expert. The utility of the Local 
Marine Courts under these circumstances appears doubtful ; 
they may serve a good purpose, however, in this far—that 
in ¢ cases the criminal shipowner will not dare to 
before them. They will be useful as deterrents, and in 
this way ag ow do sufficiently good service to make 
them worth having. But, on the other hand, they may 
inflict serious injury by detaining ships which ought not to 
have been stopped, and the shipowners will have no redress 
as against the Board of Trade. This injustice is no doubt 
an be amended. 

Mr. Chamberlain, we are glad to see, fully recognises the 
cause of all the evils of which he pees is 
insurance. We have often pointed out that a ship 
belongs to many individuals, who know nothing about her 
save that they have either to pay or receive money on her 
account. The ship is fully insured; so is her cargo. The 
underwriting is done not by one, but by many. The 
whole pecuniary risk is so cut up and divided that even 
though £150,000 worth of ship and cargo goes to the 
bottom, no one is much the worse. Perhaps one hundred and 
fifty more or less rich men write off £1000 each as a trade 
loss, and think no more of the matter. A cargo steamer well 
managed ought to pay 18 per cent. clear profit per annum. 
They have been known to pay 28 percent. If they pay 
but 7 per cent. clear of all expenses they do very badly. 
Under these circumstances men can afford “ to use up and 
buy more.” If they could not, our shipping yards 
would have been idle long ago. We do not see how Mr. 
Chamberlain can get over this difficulty, but he seems 
determined to try. 


BRIGHTON BEACH. 

At all points along the south coast the late gales have 
worked considerable mischief; but at Hove, adjoining 
Brighton, the results have been disastrous to the works 
which have so long been in p ,and on which we have 
from time to time commen About two months back 
considerable damage was done; but the gales of latest oc- 
currence have completed what was then but commenced, and 
we fear there is no alternative but to confess that all Mr. 
Ellice-Clarke’s skilful arrangements, and the outlay 
they involved, have been without result in affording pro- 
tection to the beach at the threatened point. Further, 
and beyond that most vulnerable spot, what we have from 
the first feared and predicted has come to pass, viz, 
the removal of a large quantity of the beach just by what 
is known as the Round House, which is the Corporation 
toll station. Over and over again we have u on the 
Brighton authorities the unwisdom of the course they 
have long pursued of selling the shingle at this particular 
spot; but the practice was persisted in up toa very recent 
date. We had hoped that the concrete groynes erected by 
Mr. Ellice-Clarke adjacent to this locality would have com- 
pletely answered their purpose, and so we believe they 
would have done had not the removal of the lee side 
beach in the Brighton district caused the sea to wash in 
there with a violence totally unexpected. The result has 
been that even there a large proportion of the Hove beach 
which had been collected by Mr. Ellice-Clarke’s groynes 
has disappeared during the recent storms. What stronger 
argument could we advance in support of our primary 
contention when first introducing these works to the notice 
of ourreaders,that independentaction by local authorities was 
tobedeprecated, as sure toend in disappointment and failure? 
In the instance quoted we have the authorities of one 
borough deliberately following a course certain to be pre- 
judicial to the works erected at large cost by the cor- 
poration of another, and without any power existing 
to step in and say, “ This shall not be.” In our most 
recent article on this subject, when noting the amount of 
beach accumulated by the new Hove groynes during the 
calm season, we wrote, “ What we must still doubt will 
be the result of a resumption of attack from the south- 
west. Will that beach which we have named as now 
accumulated have acquired so defined a lodgment that 
it will not again be displaced?” The query we then 
raised has been answered in no indeterminate manner. 
Scarcely any of the shingle now remains, and the groynes 
stretch naked and bare seawards, and, exposed to the full 
force of the rollers from the south-west, will, if left long 
in this condition, succumb to their attacks, The temporary 
defences erected to protect the embanked walk of the 
lower esplanade have wholly disappeared, and the entire 
site presents a wrecked and wretched appearance, very 
different to the trim order in which the adjacent lawns and 
gardens of the sea frontage are maintained. We fear there 
~can be but one issue to follow all the skill and care with 
which a large expenditure has been directed —_ 
several years past, and that must be the erection of a soli 
sea wall with short protecting groynes. We have hoped 
almost against hope, though occasionally permitting our- 


selves to feel somewhat sanguine, when we have made 
visits to these works; but now we can only fall back on 
the opinion at first expressed by us to the effect that a 
substantial sea wall would in the end, although of ter 
first cost, prove to be the most economical m 
ing the difficulty. 


of meet- 


At this point we must leave the past, which has, how- 
ever, furnish ed us with much most instructive information, 
and turn to the future. We are informed that as soon as 
the weather will admit of the commencement of operations 
a sea wall will be begun under the direction in chief of 
Sir John Coode. Of the details of the designs proposed by 
that gentleman we are not in possession, but we believe he 
does not contemplate the retention of any of the angular 
timber groynes erected by Mr. Ellice-Clarke. Sir John’s 
experience, contrary to the views we have expressed, 
induces him rather to trend the groynes he proposes very 
slightly in a windward direction, it ered his opinion, we 
believe, that the travel of shingle is due solely to wave 
action as the result of prevalent winds, and that it is not 
in any way attributable to the effect of tidal current. It 
seems to us, however, that, while acknowledging much of 
the force of such an argument, there may be something 
in the old story of the mouse and the lion which is appli- 
cable to the case in point. Our readers have doubtless often 
closely examined a sea beach, A proportion of it 
certainly consists of stones of a size which a tidal current 
of three to four miles an hour could scarcely put in motion, 
but filling the interstices between such stones is a mass of 
finely broken pebble, which we have seen a current of two 
miles an hour wash away in quantities. Now such mass 
we believe to be the cementing agent which prevents the 
travel of rounded shingle, and if that be denuded, the 
rr of well-rounded stones becomes disintegrated and 
liable to travel on very slight provocation. It there- 
fore seems to us that it does not do to omit from 
consideration the effect of tidal current in design- 
ing beach protecting groynes, and if that current be 
increased in force by being driven in sharply to leeward of 
such groynes, its action will be very destructively increased. 
The mouse will gnaw away the confining pebbles, and set 
the lion stones free to travel by slight agencies. Hence, 
we are still disposed, in spite of the deference we must owe 
to Sir John Coode’s great experience, to adhere to what 
we have before written as to the good effect of a slight 
leeward inclination to groynes. To trend them in the 
reverse direction must be to render more acute the attack 
of incoming waves of translation, and to intensify the 
violence of their change into waves of percussion. At least 
it appears to us, from what we have observed in our own 
experience, that such must be the result. Time will, how- 
ever, show us. We have learned much from Mr. Ellice- 
Clarke’s experiments, and we shall look forward to the 
acquirement of still further information from watching the 
works proposed by Sir John Coode as they progress, 

Leaving the immediate subject of this article, we desire 
as a sequitur to it to turn to the results of the late storm 
at various other points on our coast. The coincidence of 
these gales with on yr | high tides has rendered their 
effect doubly noticeable. At Worthing, where large expendi- 
ture has of late years been incurred for the retention of 
shingle, the newly-erected groynes were left completely bare 
of beach on their lee sides, and were in imminent danger of 
giving way. Instant measures were adopted to shore them, 
or they would have been laid prostrate. At Shoreham, the 
successful robberies perpetrated there of the shingle due 
to towns lying to the eastward, have, we believe, pre- 
vented any ill effects; at all events we have never been 
able to hear of any. At Black Rock, just beyond Brighton, 
however, a result we predicted in almost our first 
article on the subject of Brighton beach has come to 
a large mass of the unprotected chalk cliff having fallen, 
endangering the safety of the Rottingdean road, and 
Pos in jeopardy also the coastguard station close by. 

n the article last referred to we expressed the fear that 
sooner or later the defence works erecting along the line 
of the Brighton and Hove beaches would show some effect 
at this point. It is to be presumed that, following all pre- 
vious precedent, the Brighton authorities will now say: 
“Oh, go on groyning until we turn the enemy off our 
responsible line, and shift the burden on to the Rotting- 
dean folk,” who are, we should say, but little able to bear 
it; but if they must perforce do so, they, in their turn, 
will throw it on to Newhaven, and so on ad infinitum, 
until some Government, having a decent regard for the 
interest of our shore population, shall step in and exercise 
the needed control over such matters. 

To go further eastward along the coast. Hastings has 
of late been prominently waier notice, both in these 
columns and those of our contemporary the TZimes, as 
regards the condition of its sea frontage. This town has 
always been particularly liable to inroads by the sea, but 
of late years these have become intensified, owing to the 
construction by the railway company of groyning works 
at the western extremity of the town, which for years 
arrested and absorbed all the shingle coming up from the 
westward. The travel due to waves and currents combined 
continued along the eastern line of beach, while no shingle 
came past the new obstruction at the west to compensate 
for it, the result being that for a long time the shore oppo- 
site the old town was almost entirely bare of beach. As, 
however, these works to the west became thoroughly filled 
with shingle, the overplus began again once more to pass on, 
and then the has witnessed some 
slight accumulation; but this has not been in sufficient 
quantity to resist the late attack of seas from the south- 
west at a time of abnormally high tides, as the inhabitants 
of old Hastings have found out to their cost during the 
last few weeks, 

Instances such as those quoted we might cite ad nauseam, 
but their recapitulation is not needed to strengthen the 
force of the text upon which we initiated our articles on 
this subject. The stories we from time to time have 
related of the results attending the unchecked licence 
claimed by corporate bodies and individuals to erect works 
of various kinds on the sea shore prove that the multi- 
plication of instances only needs time. The case must 
indeed daily become more and more difficult to deal with. 
We contend that no obstruction of any kind along our 
coasts should be permitted until Government has been 
enabled to fully determine that it = not give —* 
injury, present or prospective, at any other point. en 
such injury is likely to arise from undue accumulation of 


beach, protective measures of a different kind should be 
insisted upon. For it is not as if we were so completely 
restricted to one system that other means of shore defence 
cannot be adop It has become only a question of 
economy of local rates ; but if the aggregate of the cost of 
all the blunders committed were noted, it would be found 
to be enormously in excess of any first outlay that would 
have secured perfect immunity for all. 


THE PROPOSED MANCHESTER SHIP CANAL, 


Tue enthusiasm which characterised the crowded public meet- 
ing held at Manchester on Wednesday week in support of the 
proposed ship canal, clearly indicates that the promoters have not 
been daunted by their failure before the Lords’ Committee last 
year, but that there is a strong determination to push forward 
the project in the next session of Parliament. The unavoidable 
postponement of the scheme, caused by the action of the Lords’ 
Committee, although it has involved a considerable additional 
outlay in preliminary expenses, may not, however, be without 
good results, The interval has been wisely utilised by the 
engineers in a careful revision and improvement of their plans, 
with the view of meeting some of the more serious objections 
against which they had to contend last year. The result has 
been that Mr. E. Leader Williams, the engineer to the promoters, 
has, with the approval of the Ship Canal Committee, made 
several important alterations upon the plans which he pre 
for presentation to Parliament last session. The main results of 
these alterations are to secure improved gradients for the railway 
crossings, and to dispense altogether with any necessity for tun- 
nelling ; a straighter course for the canal will be got by adhering 
less to the course of the river than was originally proposed ; 
and a water level in a better working ition in relation to the 
surrounding district. The canal will commence as originally 
proposed at a point above Runcorn bridge, with a low 
water basin in which vessels can lie afloat in all states 
of the tide. Above this low-water basin, however, a new set 
of locks is introduced, the gates of which will be open 
at high water of spring tides, and continuing the course 
upwards, the line of the canal has been carried generally 
some considerable distance southwards of that proposed last 
year, giving practically a straight length for a distance of about 
eight miles. The main object of this divergence is to enable 
a high level bridge to be introduced at the crossing of the Lon- 
don and North-Western Warrington and Stockport Railway in 
the place of the tunnel, to which so much exception was taken 
by the railway company last year. The London and North- 
Western Grand Junction Railway, which is the main line to 
Scotland, will be carried over a high level bridge as formerly 
proposed, but alterations have been made in the arrangements 
with the object of improving the gradients and otherwise facili- 
tating the working of the traflic over these lines, At Warrington 
it is proposed to construct large docks on the Aspley Meadows, 
and to divert the present course of the river to the north of the 
docks, the water in which is to be maintained at the same 
level as the water in the canal. To provide access to the 
docks from the Mersey at all states of the tide, a lock will be 
provided above the proposed diversion of the river course, 
but the sluices and lock at Bank Quay, to which exception 
was taken by the Liverpool Dock Board last year, are to 
be entirely dispensed with. Immediately above the high level 
bridge crossing the Warrington and Stockport line a second set 
of locks has been intruduced—in Latchford—taking the place of 
those formerly proposed at Walton. Beyond this point, except 
a few minor divergences from the original course, there is nothing 
to call for remark until the canal reaches the railway crossings at 
Partington and Irlam, where the Cheshire Lines Railways are to 
be carried over the canal by high level bridges as formerly pro- 

but which, as in the cases of those lower down the river, 
ve been designed with improved gradients. Continuing the 
course upwards, the whole line of the canal has been straightened 
and the curves flattened, with the object of generally improving 
the navigation. The site of the locks at Irlam is unchanged, but 
those pro to be built at Barton have been moved about one 
and a-half miles further down the river, and placed at Salt -_ 
Meadows. The lines of approach to these locks, it may also 
added, have been greatly improved. Barton aqueduct will be 
dealt with, as previously proposed, by means of a swing aqueduct, 
and from this point upwards the remains unchanged, the 
plans for the docks aud quays at Manchester having undergone 
no alteration from the original design. The more frequent 
deviations from the present winding course of the river which is 
proposed in the improved plans will of necessity involve an 
increased amount of excavation, and the present course of the 
river will to a great extent be left open for the passage of flood 
water during the progress of the work. To a large extent, how- 
ever, the increased amount of excavating from the cause above 
mentioned will be compensa by the saving in the depth of 
cutting which will be effected by the improved water level which 
it is proposed to secure, whilst the length of the canal will to a 
slight extent be shortened, and one decided advantage will be 
gained in a straighter and more navigable channel. 


SHIPBUILDING WORK. 


A veRY interesting table has been drawn up of the work 
of one of the shipbuilding yards in South Durham—the 
actual work of the yard in the three years that are now almost 
completed. The yard in question has four berths, and beginning 
with March, 1881, down to the 15th of October this year, it has 
launched thirty vessels. Between the date of the contract of the 
vessel and day of promised delivery there elapsed on the average 
$28 days for each vessel, and including a strike, each vessel was 
delivered on the average one-half day late, or if the vessels that 
were not affected by the strike are concerned, it would be found 
that on the average every vessel was delivered six days before 
the promised time. One vessel was delivered twenty-six days 
before the appointed time, and in the case of the five vessels on 
the ways at the time of the strike, there was delay that varied 
from fifteen to fifty-two days, with the general average that we 
have stated. One vessel was guaranteed to be delivered in about 
six months from the date of contract, and was delivered within 
three days of the 189 days that formed the actual period between 
the day of contract and the appointed day of delivery. In the 
most tardy case on the list, 431 days elapsed between the con- 
tract and the appointed period and the day of promised delivery; 
and the general average was 328 days, as we have stated. It is 
interesting to notice that the firm—which launches about twelve 
vessels yearly—booked twelve orders that have been executed in 
the year 1881 ; in the year 1882 ten orders were booked that 
have been executed, and the latest of these, contracted for in 
November last year, was launched last month. All the vessels 
named were built of iron, and most were cargo boats of good 
tonnage. Such work is one of the best testimonials to the ex- 
cellence of the management of a yard, and to the order that now 
reigns in it, whilst the fact that for more than a year no delay 
has been caused by strikes, and that the delays have been frac- 
tional only, is creditable both to employers and employed. 
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RADIAL DRILLING MACHINES. 


MESSRS. W. 
Fig. | 


COLLIER AND CO., SALFORD, ENGINEERS. 


THE accompanying illustrations re nt a couple of radial 
drilling machines recently constructed by Messrs. W. Collier and 
Co., of Salford, who have introduced several new arrangements 
to meet the requirements of special work. Fig. 1 is a radial 
drilling machine just completed for the Russian Government, and 
was briefly described in our “ Lancashire Notes” a few weeks 
back. This machine has an arm 7ft. long to swing through an 
are of 190 deg. fitted on trunnions to a vertical slide attached 
to the upright, and a to rise and fall from 2ft, 6in. to 5ft. 
from face of foundation plate to the underside of the spindle nose. 
The drill headstock can be traversed along the arm by a screw, 
and one important feature of the drill is the introduction 
of a special movement by which the attendant is enabled 
to swivel the drill spindle in any direction to an angle of 45 deg., 
and by means of index points to set the drill to any angle 
required within the radius of the 45 deg. This movement 
enables the machine to drill holes at different angles without the 
necessity of resetting the work, which, of course, is a t con- 
venience when work of any great weight has to be dealt with. 
Another advantage secured is that holes can be perfectly drilled 
at right angles with the surface of a bent plate, such as used for 
shipbuilding, boiler-making, or armour plate work, and when the 
spindle is once set, any number of holes can be drilled exactly 
at the same angle. 

Fig. 2 represents a horizontal radial drill in which a variable 
movement has also been introduced, but under different condi- 
tions. This machine has an arm 5ft. long, to radiate through an 
arc of 100deg., and the drill headstock is movable along the 
arm by ascrew. The arm is provided with a weight to counter- 
balance it in any position, and is raised or lowered to the radius 
required by a powerful worm and wheel motion, which also acts 
as a locking motion to keep the drill arm firm in any position 
of adjustment. The drill is provided with powerful double- 
= gearing and eelf-acting variable feed motion to feed 

nwards. The ed purpose for which the machine has been 
designed is the drilling of pipes of any length or diameter, ends 
of cylinders, and such objects as cannot be got on the table of an 
ordinary drilling machine, whilst it could also be used for driving 
a boring bar, the bar being held in two stays, and the object tu 
be bored bolted on the foundation plate. This is, so far as we 
are aware, quite a novel type of radial drill. Its utility might 
be extended if the horizontal arm were fitted so that it could 
swing horizontally as well as vertically through 90 deg. 


SPRING HAMMER HANDLE. 

Tux hammer shown in the engraving is provided with a 
spring handle of peculiar construction, which, the Scientific 
American says, not only enables better and truer work to be 
done, but saves muscle and nerve, while admitting of more rapid 
work. The spring handle, as will be seen by reference to the 
cut, consists of a flat steel spring rivetted in the hammer head 
and supported by two wooden keys, which extend a short dis- 
tance down the spring. The handle proper is formed by rivetting 


to the spring two wooden half handles with an interposed stri 
of leather. The chief advantages of this handle are that it 
enables the user to deliver more powerful blows, while rendering 
the labour lighter and pleasanter. It is very strong and not 
liable to break, and there is no danger of the head coming off. 
The hammer provided with this handle is adapted to the use of 
all mechanics, for heavy as well as for light and medium work. 
The handle is applicable to all forms of hammers, and can be 
used on all tools with which blows are struck. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John Anderson, engineer, 
additional, to the Indus, vice Moon; and William H. Moon, 
engineer, to the Shannon, vice Serle; and John H. Heffernan, 
inspector of machinery, additional, to the Terror, for service in 
Bermuda yard, vice Alton, promoted. 

THE IMPROVEMENT OF THE RIBBLE.—The inari 
construction of the dock and for the deepening of the Ribble for 
commercial p are being rapidly pushed on. At a recent 
meeting of the Town Council, it was resolved that borings should 
be taken along the course of the intended channel in the rye: pd 
the Ribble. e estimated cost of the works is about a 
million sterling. 
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THE DEPRECIATION OF FACTORIES. 


By Ewine Maraesoy, M. Inst. C.E. 
No, IV. 

Frxep plant and machinery are sometimes included in 
one category with buildings, and an average rate written 
off the whole. It is, however, my purpose here to con- 
sider them separately, and this is necessary in the first 
instance even if an ave rate be desired. With 
machinery, as with buildings, the first years of working 
show little effect, no reduction in value being apparent; 
and yet from the strictest point of view the depreciation in 
value may really then be the greatest. That is to say, if 
value be measured by the price which could be obtained 
by selling, it is obvious that only a second-hand price 
would be obtainable, even after one year of working, if the 
machines were removed for sale. Ina going concern it 
would, of course, be unfair to estimate the value in this 
way; but it must always be borne in mind that the adop- 
tion of any new machine not only involves the purchase 
price, some of which could be recovered by a re-sale, but 
also the additional expense for installation, the latter out- 
lay being irrecoverable, and only remunerative to the pur- 
chaser by the continuance of working. 

The deterioration of machinery depends on many cir- 
cumstances, and it is obvious that no fixed rules can be 
established. Machines which are heavy and work slowly 
generally deteriorate less than light, quickly-running ma- 
chines. The excellence of the machine in the first instance, 
and the skill with which it has been set up in place, affect 
its durability. If made too light or not well balanced, it 
may soon become shaky and untrue. If wearing parts 
have not been properly hardened, or are not kept clean, 
they become loose and need renovation. The hours of 
actual work and severity of working have also to be con- 
sidered in comparing the deterioration of one factory with 
another. In some factories overtime is the constant prac- 
tice, and the wear and tear correspond. This would be 
duly met if the reserve fund or depreciation rate were 
proportioned to the output; but under the usual plan 
of, writing off annually a certain part of the capital value, 
the deterioration due to arduous working would not be 
provided for. In very busy times, when there is a pressing 
demand for the products, and profits are large, it may be 
expedient and remunerative to work long hours and to 
force plant and machinery to their utmost power, even at 
the risk of breakdown, so as to take full advantage of the 
transient high prices; but in such a case a corresponding 
rate would have to be written off for depreciation. So also, 
where production is stimulated by a system of piecework, 
unless t supervision is exercised, the deterioration will 
probably be more rapid than in a factory where the work- 
men are paid according to time only. 

There is often in a factory some large or ial machine 
which, though necessary to the execution of certain work 
—of which, indeed, it may give the command—is seldom 
used. The deterioration of such a machine is therefore 
slow, but as a machine seldom needed is not so saleable as 
one of an accustomed kind, it is best to include it in the 
general deterioration rate. In small factories where the 

urchase of new machines occurs but seldom, it is particu- 
ly important to provide for such outlay by an annual 
depreciation rate. In large factories the purchase of new 
machines and the renovation of old ones are so frequent 
that the loss by deterioration is made manifest, the risk 
in these larger undertakings being that too much of such 
expenditure may be added to the capital value. If in an 
ironworks there be six steam hammers, it is probable that 
each year one of them may require extensive a such 
as a new piston-rod, or cylinder, or anvil, while every 
second year a new hammer may be bought. Such outlay, 
if all defrayed out of revenue, might balance the average 
depreciation of the whole; but in a small factory, where 
only one steam hammer was employed, an annual deprecia- 
tion rate would be required to + Sie the outlay when it 
came. Discrimination is needed in allotting these charges, 
for, while it is prudent and necessary to provide for 
renewals by an accumulated fund, the expenditure when it 
comes may be fairly considered as tending to restore the 
capital value if a liberal rate of depreciation in preceding 
years has brought down the book value of the plant to a 
point corresponding with its worn condition. In decidin 
upon a proper rate of depreciation it must be remember: 
that plant may become obsolete before it is worn out. 
Thus, in an iron rolling mill, new rolls may be cut to pro- 
duce a certain pattern of bar iron, and if this pattern be 
of a standard shape and size constantly in demand, the rate 
of deterioration may be based on its probable durability 
and the number of tons of iron which the rolls will pro- 
duce before they are worn out. If, however, the pattern 
be peculiar in shape or size, a higher rate of depreciation is 
necessary ; indeed, it may be proper to charge the whole 
cost of the rolls to the first lot of produced, or at any 
rate to write off the outlay at a high annual rate, the cost 
of bars so produced being estimated accordingly. In this 
respect the rolls must be regarded like foundry patterns, 
which are in some cases charged to one set of castings for 


P | which they have been specially made, and in other cases as 


stock or standard patterns properly chargeable to capital. 
In regard to the pre; er rate of depreciation for machinery 
there is, even in wcll-managed factories of similar class, a 
wide divergence of practice. Thus, in a new factory doing 
a profitable business, private partners will, in their desire 
to be on the safe side, sometimes commence by writing off 
annually 10 per cent. from machinery of all kinds, Unless 
there be some apprehension of the plant becoming obsolete, 
this is generally too liberal a rate for fixed machines unless 
it is neutralised in some other way. In other cases the 
records of many years’ working may show that 24 per cent. 
is sufficient, because the inery was good in kind and 
quality to begin with, partly also because the expenses of 
installation and of liberal repairs have been defrayed out 
of revenue, and partly because the machines have been 
moderately worked. In engineering factories the rate 
which will properly meet the deterioration will generally 
be found between 5 and 10 per cent. Where the work is 
of a moderate kind which not strain the machines 
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heavily, and where the hours of working do not average 
more than sixty per week, 5 per cent. would gene- 
rally suffice for machinery, cranes, and fixed plant of all 
kinds if steam engines and boilers be excluded. Where 
there is a diversity of machinery and plant, and a past 
history of twenty years to look back upon, it is not difficult 
to arrive at an appropriate rate and to make periodical 
revisions. 

Sometimes repairs serve so effectually as renewals that 
a very slight depreciation rate will suffice. For instance, 
in the case of blast furnaces no deterioration may appear 
to take piace for the first two or three years, and the 
expenses afterwards will be mainly those due to re-lining. 
As such expenses must obviously be defrayed out of 
revenue, a depreciation rate of 5 per cent. will generally 
prove sufficient, but it should take effect from the com- 
mencement, leaving any reduction in the rate to be con- 
sidered after a period of ten years. Such a rate as 5 per 
cent. would, however, be quite insufficient for the ma- 
chinery of a rolling mill, for which, while a rate of 74 per 
cent. may be appropriate for the first four years, a valua- 
tion at the end of that period will probably show that 
some rate between 10 and 20 percent. will be necessary to 
meet effectually the depreciation in value due to wear and 
tear, and to the fact that the machinery is likely to become 
old-fashioned. 

Steam engines and boilers if classed separately from the 
other machinery of a factory would generally require a 
higher rate of depreciation, and if again separated, boilers 
a higher rate than engines. Indeed, so wide is the pos- 
sible variation, that special examinations of engines and 
boilers should be made at each annual balancing of accounts, 
If a well-made non-condensing stationary engine with 
Lancashire boiler cost, including foundations, £500, it 
would be prudent to write off 10 per cent. the first 
year, and 10 per cent. annually from the diminish- 
ing value, this being sufficient if the minor repairs 
and renewals, such as new brasses and fire-bars, be 
paid for out of revenue. At the end of ten years the book 
value will stand at £174. If then the cylinder be re- 
bored, possibly a new piston supplied and the boiler 
renewed by the insertion of a new furnace at a total cost 
of £80, this sum might be added to the capital value, the 
depreciation rate of 10 per cent. continuing for a further 
five years till the value is reduced to £150. A new boiler 
would then be required costing £200, and the rate of 10 
per cent. again go on on the renovated value of £350. In 
the case of a portable or semi-portabie engine and multi- 
tubular boiler an’ annual rate of 15 per cent. would be 
necessary, Which in five years would reduce an original 
value of £300 to £133. If then £50 be spent on repairs, 
the book value might be increased to £183, and the 15 per 
cent. rate go on, so that at the end of another four years 
the value would be reduced to £96. If then patched up 
at an expense of £50, it might at a low pressure of steam 
have a few years longer life. No exact rule can, however, 
be made for steam engines of this kind. The deteriora- 
tion depends first on the size of the engine—small sizes 
wearing out quickest—on the care in firing and kind of fuel 
and water; on whether the working is forced ; on the care 
given to repairs; on the protection from dirt; and on the 
hours the engine is kept at work. In extreme casesa port- 
able engine is quite worn out in five years, and its value 
to be broken up would be about one-twelfth part of its 
original price. Contractors’ locomotives working on imper- 
fect railroads soon wear out, and a rate of 20 per cent. is 
generally required, bringing down the value of an engine 
costing £1000 to £328 in five years. Whatever be the 
exact rate adopted for steam engines, it should be estimated 
liberally for the first five years, revision then showing if the 
rate needs alteration. 

In trades where steam engines, steam hammers, furnaces, 
and boilers form a large proportion of the total plant, they 
should either be classed separately from the other machi- 
nery, or the rate appropriate to them should determine 
that for the whole. But in engineering factories, an 
inclusive average rate is generally adopted which, as 
already stated, wil] generally be found between 5 and 10 
per cent.; but even from this average it is sometimes con- 
sidered expedient to exclude certain things, such as patterns 
and foundry boxes, which may either be included in loose 
plant, presently to be referred to, or be classed separately. 
Before, however, leaving this part of the subject, it may 
be said that the slower the deterioration the greater the 
importance of establishing a proper system. Where the 
deterioration is rapid, as in boilers and furnaces, the need 
for renewals forces itself on the attention of users, and the 
justice of charging expenditure on this account to revenue 
is so obvious that any other plan, though it might be 
deemed only delusive in the case of private firms, would 
in the case of joint-stock companies be rightly considered 
dishonest. Where, however, the deterioration of plant is 
slow, an insufficient rate of depreciation may by mere in- 
advertence go on for many years before the error becomes 
apparent, and the loss, when at last it is realised, too often 
falls upon the wrong shoulders. 

Loose plant and tools cannot always be satisfactorily 
treated in the accounts by the system just described for 
buildings and fixed plant. The various articles are of a 
more miscellaneous kind, and a suitable depreciation rate 
cannot be so easily established. There are two other 
methods available. One is to value the miscellaneous 
loose plant every year, and the other is to write off nothing, 
but to maintain and renew entirely out of revenue, re- 
valuing occasionally, say every fifth year; or, as a third 
plan, part of the loose plant may be treated according to 
the first method, and part according to the second. Such 
a system is carried out in some engineering factories by 
dividing the loose plant into classes somewhat as follows : 
—Foundry boxes; foundry patterns; rapidly wearing 
plant, such as iron and steel tools, belting, chains, 
ropes, portable forges, carts, wheelbarrows, and ladders ; 
horses, Taking these in their order, a list is kept of 
foundry boxes, and this is assisted by casting on 
each box the year in which it is made, and marking 
on each its weight. The value is, in some factories, at 
once taken as that of pig iron, but more often is written 


down to that level in a few years, Supposing one box has 
been made, weighing one ton, at a cost of £12, then if of 
peculiar shape or size not likely to be wanted again, all 
the cost—less that of the iron—should be charged to the 
first set of castings and the box at once broken up. But 
if the box be considered useful enough to keep for future 
use, one-half or even less may be charged to the first cast- 
ings, and the remainder treated as an addition to capital ; 
but this remaining value should be written down in three 
years to pig iron value. Another and simpler plan is to 
value all the boxes, old and new alike, at 103. or 203. above 
pig iron price—that is to say a moderate average price, and 
not that which may be current at the time, although of 
course the current price would need consideration in case 
of valuation for a change of ownership. This summary 
method does not apply to the elaborately fitted boxes 
specially prepared for repetition work such as are usual in 
the processes of machine moulding. Such boxes may be 
properly classed among machine tools, and depreciated 
accordingly. 

Foundry patterns form a serious item of cost in an engi- 
neering works, and one which is often the most unsatis- 
factory. As a safe general principle or starting point, 
every casting or set of castings should pay for its pattern ; 
and where some exceptional or peculiar shape is to be 
made, with no immediate prospect of using the pattern 
again, this is necessary if loss is to be avoided. There isa 
natural reluctance to break up costly patterns or core boxes, 
and an equal reluctance to treat them as valueless. The 
storing of them is often continued for many years without 
return, and ultimately the patterns are broken up for fire- 
wood or scrap iron, as the case may be. On the other 
hand, it is often expedient in a repetition trade, where a 
succession of orders may be reckoned on, to spend much 
money on the patterns, which may have a value many times 
that of the castings made from them in the first year. 
Even, however, if durable iron patterns have been made 
they often become obsolete before worn out, and therefore 
should be rapidly depreciated. Toothed wheel and pulley 
patterns may be said to have a permanent value; but since 
the introduction of wheel-moulding machines it is much 
less common to store such patterns. Many expensive 
patterns, especially of an ornamental kind, have a value 
quite dormant, because they are unknown to purchasers; 
and it is for this reason that the publication of illustrated 
catalogues may give life to a stock of patterns otherwise 
useless, But while this may extend the time over which 
the cost is to be distributed, the value should generally be 
written down to one-tenth of the cost in ten years. If not 
used often they have little value; if used often they soon 
wear out. Copyright designs or patterns protected by 
patent may, of course, have aspecial value; but, as between 

tners, this should be written off rapidly, as such rights 

t only a short time. In this category should be included 
the engraving blocks used for catalogue illustrations. 

In regard to the miscellaneous and minor loose plant 
previously enumerated, it is a simple plan to value all, old 
and new alike, at half their original cost, such a plan being 
assisted, in the case of tools, chains, and other articles of 
iron and steel, by weighing them. The other and simpler 
plan is to attempt such valuation only at intervals of three 
or five years, and to take credit in the accounts for the last 
preceding valuation on the assumption that if the constant 
renewal of loose plant be entirely defrayed out of revenue, 
the aggregate value will never diminish. The tendency 
will probably be upwards in the case of a growing factory, 
and the proportion which the annual capital account for 
tixed plant bears to previous years will afford the necessary 
check. If the fixed plant has increased, notwithstanding 
a depreciation rate, it is generally safe to assume that the 
loose plant is also growing in value. by this plan of 
writing off nothing from loose plant and adding nothing to 
the capital account for new purchases, the articles so 
treated may be regarded as consumable stores, 

Horses deteriorate more rapidly than the inanimate fixed 
plant of a factory, and need a special rate or system of 
depreciation, Assuming that sound, well-seasoned animals 
have been purchased, that they are well cared for, and 
that all veterinary expenses are charged to revenue, an 
annual depreciation rate of from 15 to.25 per cent. will be 
necessary to provide a fund for renewals. Between these 
limits, the exact rate will be found to depend on the con- 
ditions of working, principally on the kind of roads, On 
the paved streets of a city the deterioration will be more 
rapid than on macadamised roads, and especially if the 
horses have to trot on the paved streets, The experience 
of omnibus proprietors, tramway companies, and others, 
shows that the working life of a horse is from three to five 
years, according to the care paid to feeding, shoeing, 
stabling, and moderate working; while the easier condi- 
tions under which the carting work of a factory may be 
performed would allow a life to the horses of from five to 
ten years, Taking all risks into account, a minimum rate 
of 15 per cent. should be adopted till the experience of a 
course of years had shown whether a lower rate sufficed, or 
whether a higher rate was necessary to maintain the 
original capital value by the purchase of new animals. 

Horses, like the loose plant just referred to, may in many 
cases be excluded with advantage from the Reco depre- 
ciation rate, and either the plan of an annual valuation be 
adopted, or that of maintaining the full value by pur- 
chasing new horses out of revenue. The latter plan is the 
simplest, and is safe if the horses are numerous enough to 
allow a fair average of annual expenditure. The tendency 
in modern engineering works is to avoid the use of horses 
by constructing branch railways, by using hydraulic or 
other capstans for haulage, and in the factory itself by 
mechanical traction. 


EXPLOSION OF A SHELL.—At the new drainage excavation at 
Eastbourne on Saturday the workmen discovered a charged shell 
buried in the earth a short distance from the local military forts 
east of the Martello towers. The shell exploded and struck a man 
named Thomas Fox, and tore open his arm and other parts of his 
body in a manner that nearly proved fatal. It is supposed that the 
shell has been in the soil seven years, and was discharged from the 
fortifications during practice. Fox lies in the hospital in a dangerous 
condition. 


SOCIETY OF ENGINEERS. 


DUNDEE STREET IMPROVEMENTS AND DRAINAGE OF LOCHEE. 

THE second ordina: ting of the Society of Engineers for the 
present session was held on Monday evening, November 5th, in the 
Society’s new hall in the Westminster Town Hall. For long past 
the necessity of having additional accommodation for the pre sa 
meetings has been felt, the Society having outgrown its present 
premises ; but, in common with a number of other scientific insti- 
tutions having no domicile of their own, the Society of Engineers 
have experienced great difficulty in finding suitable rooms. The 
Council, however, have recently been enabled to effect the desired 
chauge, and the improvement was apparent to every one who 
attended the meeting on Monday, and it was very full. The chair 
was occupied by the president, Mr. Jabez Church, and a paper on 
the ‘‘ Dundee Street Improvements and Drainage of ine by 
Mr. Andrew Greig, was read, 

The following is an abstract:—The population of Dundee in 
1831 was 45,355, and in 1871, 121,975. ‘The assessed rental in 
those years was £78,821 and £387,544 respectively. The town 
had thus greatly increased in population and importance, 
There was need, however, for improving portions of the town. 
Many of the buildings in various parts of the burgh had been 
erected in such a manner, and had become so old and rickety that 
they were inconvenient, and even dangerous in many cases; and 
were so densely inhabited as to be highly injurious to the welfare 
of the inhabitants, and detrimental generally to the best interests 
of the burgh. Many of the streets, too, were narrow and circuitous, 
It was therefore found necessary by the Police Commissioners, who 
are also the Local Authority, to apply to Parliament in 1870 for an 
Improvement Bill, to enable them to take down various buildings ; 
to re-constitute portions of the burgh; to construct several new 
streets, and to drain the suburb of Lochee. The value of the 
property bought was £395,000. When the commissioners 
commenced operations they invited by circular the owners of the 
scheduled properties to meet with the convener and others to 
make private arrangements for the purchase. The negotiations 
were numerous and successful, and were carried on in a strictly 
private manner. No negotiations were begun with any owner 
of property until the property had been reported on and valued 
by the professional valuators employed by the commissioners, 
The — improvements were :—The removal of Union Hall 
at west end of High-street ; the removal of Clydesdale Bank at 
east end of High-street; and the widening of Murraygate, Seagate, 
Commercial-street, and The narrow part of 
Murraygate was about 100 yards long. The width of carriage-way 
was 12ft. The width of new street is 60ft., each footway being 
1lft. and the carriage-way 38ft. The altered gradient is 1 in 54°8, 
Seagate was widened to 50ft., and the lower part of Commercial- 
street to 55ft. The extension of Commercial-street northwards 
was 60ft. wide. Bucklemaker Wynd has been widened through- 
out, and re-named Victoria-road. The average width of carriage- 
way is 37ft. A stone bridge of three spans, and costing £2499, was 
thrown over Mill Ponds at top of Wynd; and a new street was 
opened from the bridge eastwards, thus making a direct route to 
Baxter Park. The old buildings were sold in lots covering 
on the average 10 les. Printed forms containing the 
conditions of sale and specification were prepared for the 
use of the offerers, and small lithographed plans showing the 
different lots were attixed thereto. All walls and portions of old 
buildings near to shops and thoroughfares were taken down before 
nine o’clock a.m. To prevent opening the streets for connections 
to the main sewers when buildings were erected after the comple- 
tion of the paving, branch drains were laid at the lower end of the 
new feus nearly as far as the building line of the streets, and were 
of sufficient depth to drain cellars 8ft. deep. The gradient was 1 
in 24. The feuing plans were made at various times, and were 
drawn to the z},;th scale. The lots were exposed by public roup 
from time to time. A general design was fixed for the front eleva- 
tions of the buildings to be erected in the new streets, and reduced 
lithographs of the plans were prepared for the use of intending 
feuars. Feu duties began to run at the expiry of one year from 
the term following the purchase, and are 
duplicand has also to be paid every twenty-fifth year. The iam 
were bound to erect and always maintain upon the feus good and 
substantial stone and slated buildings of a value that would pro- 
duce a yearly rental equal to at least double the amount of the 
yearly feu duty. They are also bound, at their own expense, to 
pave and flag the new and improved streets in front of the feus, to 
the extent of one-half of the breadth of the streets. The bottom- 
ing for the curb, channels, and carriage-way was of whin metal, 
and the depth being 8in., it was put on in two layers. On this 
was laid a bed of concrete Gin. deep. The curb of footways of 
several of the streets was of Aberdeenshire granite, 8in. deep, 12in. 
broad, and in lengths of not less than 3ft. The other footways had 
curbs of whinstone of similar dimensions. The channel stones 
were 7in. deep, 12in. broad, and not kcss than 2ft. 6in long. They 
were hollow on top the full width, the depth of groove in centre 
being jin. The paving of the streets was done with granite and 
whin setts 3in, to 34in. thick, 7in. deep, and 6in. to 10in. long, and 
set on coarse sand 2in. deep, At the intersection of streets 
the paving stones were laid off to particular angles, to enable 
horses to turn easily from one street to another. The joints of the 
setts in some cases were filled with a grouting made of one mea- 
sure of newly-slacked lime, two measures of sand, and one mea- 
sure of clean iron mine dust. In other cases bitumen was used. 
The contour of streets was segmental. The level of the crown of 
carriage way of paved streets with red gradients was obtained by 
adding to the level of she channel ‘;;th of half the horizontal dis- 
tance between the channels. If the contour be made flatter, the 
street will not be clean in wet weather. Where there is a cross 
fall the surface is also segmental, but the curve is flatter. The 
curve depends principally on the longitudinal section, there — 
less necessity for a rise on the carriage way where there is a 

ient. At one part of the Murraygate, where the cross fall was 
in., the centre was 4in. above a straight line drawn over the 
channels. The levels of circular curbs of large radii at junction 
of streets were plotted on paper to a large scale. The best connec- 
tions are obtained by fixing the levels, so that the curbs, if pro- 
duced to a point outside the circle, would meet at the same level. 
In streets which are quite level longitudinally, the only way of 
removing the surface water is by giving a proper inclination to the 
channel stones, and putting in a sufficient number of gullies. For 
channels laid with stones 15in. long and Yiu. broad, the ient 
1 in 100 was found to suit very well. In September, 1882, the 
unsold lots were valued, and the loss at that date was found to be 
£104,863. This item includes a sum for unpaid interest amounting 
to upwards of £52,000. Many of the improvements, however, 
could not yield any direct money return; and as the expense 
of forming the streets opposite the new feus has to be borne by the 
buyers of the ground, a considerable sum is in this way outstanding. 
Lochee is a suburb of Dundee, and has a population of about 
12,000, The area to be drained contained over acres, 
portion of the village lay too low to be drained into the sewers at 
the north end of Dundee. An outfall was therefore constructed 
from the west end of Lochee to the sewer in Perth-road, thus 


but nothing has yet been done in this matter, The outfall is ee: 
shaped, and built of brick in Portland cement. One portion 


of manways are foam a 3 and to prevent mud and débris getting 
into the sewers ugh the openings, iron trays are inside 
i underneath the catch pits 


of manways covers, 


| 

bringing the sewage to Dundee. Power was obtained in the Bill 

of single brick 44in. thick. The greatest distance between man- 

ways is 2000ft., and the shortest 645ft. The sizes of the pipe 

sewers in the village range from 6in. to 2lin. The average depth 

in the main streets is 9ft. 6in. The manways are generally fifty 
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are 14ft. long, 3ft. deep below the invert, and are made same 
width as sewer. The water is carried by a short diversion sewer 
past the catch pits while they are being emptied, Cast iron gates 
are used to prevent the water from the diversion sewer entering the 
catch-pits, The flattest gradient in the outfall is lin 530°7, and 
the steepest 1 in 41°2, The inclinations of sewers in the village 
vary from 1 in 5°5 to 1 in 448°3, The outfall is 2 miles 1252 

ards long; and cost, exclusive of surface damage and way 
tors £6615. The pipe sewers are 5 miles 386 yards long, and 
cost £7506. 


LETTERS TO THE EDITOR. 


HOLLOW CARBON LAMPS. 

Sir,—I shall feel exceedingly obliged if you will please to publish 
the following remarks in reply to Mr. C. H. W. Bi letter 
inserted in your impression for October 19th, 1883, r. Biggs 

ives the results of the Munich experiments on the different lamps, 

ut the Cruto lamps exhibited on that occasion were the very first 
manufactured by the inventor’s own hands, Mr. Cruto was at 
Munich with me, and considering the unsatisfactory results of his 
own lamps in comparison with the others, he found the means of 
modifying and improving the manufacture of the carbons so far 
that the lamps of sixteen candles made by the Cruto Company 
have now the following constants:—E = 56 volts I = 0°800 
ampére; therefore the number of Cruto lamps per horse-power 
may be increased to twelve of sixteen candles with a result about 
40 per cent. superior to the Edison A lamp. 

Mr. Cruto has succeeded in making lamps from half-a-candle to 
100, aouegs with the same hollow carbon having the same diameter. 
He manufactures lamps with two, four, six, eight carbons, which 
can be coupled both with to quantity and to tension. 
With thinner carbons he has reached an electro-motive force of 
150 volts. As far as I know the Cruto lamp, regarded from an 
efficient point of view, far from being the worst of the lot, has left 
all the others behind, so that there are none at the present moment 
that can be compared with it. If you wish to ascertain what I 
have had the honour to state I have no objection to send you some 
Cruto lamps which you and Mr. Biggs may experiment on at your 
leisure. Please to bear in mind that I have not the least interest 
in the Cruto Company, and only speak for the truth that the 
readers may not be lead to erroneous conclusions. 

Turin, November 4th. TADDEI GIROLAMO. 

[We shall be glad to receive a few lamps for experiment.—Ep. E.] 


LIGHTING BOILERS BY ELECTRICITY. 

Srr,—On account of the novel application, and as we think it 
will interest many of your readers, we take the liberty of informing 
you that we have found the possibility of lighting up the interior 
of our steam boilers with electricity. Having adopted for some of 
our sectional boilers on Root’s and other systems, reservoirs of con- 
siderable diameter, within which are p' deflectors for separating 
the steam from the water which circulates throughout the system, 
we thought it would be instructive to render visible the action 
which goeson. The application, which has been carried out by 
our engineer, Mr. Lane, with whom the idea originated, is per- 
fectly successful, the cascades, currents, and miniature whirlpools 
clearly observed. 

e think the system of lighting up steam boilers very important 
to the world at large, as the cause of priming and most effective 
mode of separating the steam from the water may in that way be 
more thoroughly investigated. We shall be pleased to show our 
arrangement by ——— to all interested. 

Pro te STEAM Borer 
os. LAPWORTH, Manager Secretary. 
Sectional Boiler Works, 28, Heneage-street, 
Birmingham, October 5th. 


DEPRECIATION IN FACTORIES. 

Sir,—I have in common, no doubt, with very many of your 
readers been tly interested in the clever articles on this sub- 
ject, by Mr. E. Matheson, which have appeared in your columns. 

erhaps that gentleman or others may be willing to state their 
objections to the plan I have of late years adopted. Alterations 
and repairs I formerly charged direct to profit and loss, new 
machinery only being added to machinery account, off which 
account I annually wrote a fixed P peering For the last six 
years I have charged alterations and repairs, as well as new ma- 
chinery, to machinery account, and at the end of each year 
have written off an increased fixed percentage from the account. 

On this system the alterations and repairs do not vary annually 
so much as if they were debited to profit and loss. Provided a 
sufficient percentage be written off, I fail to see the objection to my 
plan, and therefore, through your columns, I ask for callghdetinaat 

London, November 2nd. Z. 


THE GLADSTONE. 

Sir,—Referring to ‘‘ Young Engineer’s” letter in your issue for 
Friday last, I wish to state that locomotive engines were built by 
Mr, P. Stirling, Great Northern Railway Works, Doncaster, in the 
latter part of the year 1871, with 19in. inside cylinders, but in 
this case the steam chest was at the bottom of the cylinder, but he 
had built engines with inside 18in, cylinders before that time, Iam 
informed, with the steam chest in the middle, and the slide valves 
between. 

Mr. James Stirling, South-Eastern Railway Works, Ashford, has 
in hand an engine with 19in. inside cylinders, with steam chest in 
the middle and slide valves working between them. Mr. P. 
Stirling’s 19in. cylinders were cast together as twin ae 
and weighed about two tons, > Ie 

November 5th. 


Sir,—It is no doubt correctly stated by your correspondents 
“‘Young Engineer” and F. A. Field that engines have been made 
and are at work with cylinders larger than 17in. diameter between 
the inside frames, and with the slide valves placed between them. It 
would be of advantage, however, if either of these correspondents 
could show what was the length of the axle bearing and the thick- 
ness of the web of the crank in the engines to which they refer, so 
that their proportions may be compared with those of the 
Gladstone, A. W. PARKHOUSE. 

Brighton, November 7th. 


S1r,—Mr. Field’s sketch of the arrangement of cylinders on the 
Glasgow and South-Western Railway is very interesting. It shows 
the frightful shifts to which locomotive “—— are put when 
they try to do what ought not to be done. e ports, especially 
the exhaust ports, are more throttled than in any other locomotive 
Iever saw. The back pressure will be so great at good speeds that 
a better result would have been got out of a 17hin. cylinder with 
proper slide valves, and I shall not be s' ised to hear that a slide 
valve collapses now and then as they to do on the North Lon- 
don Railway wher they tried to get big cylinders between inside 
frames. I should much like to know the thickness of the crank 
webs and the length of the bearings of the driving axle in these 


engines, 

“We have been all through this kind of thing many years ago, and 
big cylinders cannot be got between inside frames, with the valves 
between them, in well designed engines. J.D. R. 

Crewe, November 7th, 


GERMAN MEN-OF-WAR. 

A veRY curious article has appeared in No. 70 of the Deutsche 
Heeres Zeitung, of which we = a translation, p ly kept as 
literal as ble :—‘‘ English and French pear Leo papers lately 

uced an article fro 


m the Zimes on the result of the trial 
shooting on board the Chincse armour corvette 


Ting Tuen, built by 


the Stettiner Maschinenbau Actien Gesellschaft Vulcan, which 
took place on the 19th July last in the harbour of Swinemiinde. 
The Times article, in its remarks, has for its text the report of the 
Norddeutsche Allgemeine Zeitung, No. 337, and is full of misappre- 
hensions and errors of every description. On looking over the 
report of the Worddeutsche Allgemeine Zeitung it must at once be 
clear to anyone at all acquainted with such matters that the article 
has been written in a rather ingenious manner by an unscientific 
hand, and is therefore void of allclaim toauthority. Nevertheless, 
the Z'imes does not only deal it out to their readers as an unmis- 
takeable truth, but it cannot even refrain from maliciously dis- 
oe and presenting a most derogatory critici To an un- 
scientific person who has scarcely ever seen a man-of-war of the 
present type, to whom the arrangements of such large armour 
ships are entirely strange, and who has no knowledge of the effect 
of such heavy artillery as is carried by the Ting Tuen, everything 
on board of such a steamer must appear enormous, especially in the 
comparatively colossal proportions of whatever is connected with 
it. Such a reporter, being suddenly placed in such an unaccus- 
tomed position, can easily be excused if he does not know how to 
distinguish the midge from an elephant, 

“It is, however, a very different matter with the staff and 
reporters of the Z'imes, whose technical knowledge cannot be dis- 
pe and it must therefore have occurred to them at once how 

ar such a report could or could not correspond to actual practical 
relations. If, as this, the Times, as already said, does 
not hesitate on the strength of such a report further to disfigure 
and criticise derogatorily the German man-cf-war building industry, 
the why and wherefore will soon be clear to the intelligent. 
England has for a long time been jealous of German industry, 
which is striving to compete successfully with her own. 

“In the building of men-of-war, as in general iron industry, she 
has until lately ruled the market with an almost complete mono- 
poly, and therefore watches with envy the rise of industries in 
ens een must naturally curtail her markets, Neither does 
the English press omit to give powerful expression to its opinion, 
based upon this report, and brings strongly to the foreground in a 
most unfriendly manner anything that seems to suit their purpose. 
The above-mentioned article of the Norddeutsche Aligemeine 
Zeitung was therefore very welcome to them. On the other hand, 
the English press abstains from publishing any authentic reports, 
such as the German paper gave in the present case in No, 357, 
We therefore doubt whether the Z'iimes will take any notice 
of the report of Mr. Krupp upon the result of the shooting in 
question, and which is ree | on the strictest truth. As, however, 
there are people who read other papers than the Times, we beg leave 
to refer to the report in our No. 61. Let us now contrast the 
report of the Norddeutsche Aligemeine Zeitung, and the report 
which the Times bases upon it. First it says : ‘ A large number of 
deck glasses and window panes were shattered.’ Let us admit 
that there were six window panes broken, this should not astonish 
the technical assistant of the Zimes ; let him just call to remem- 
brance the result of the late shooting with English 80 cm. batteries 
at Dover, when the thick lantern panes of the lighthouse miles 
distant from Dover were shattered to pieces, and when three 
304 cm. Krupp’s cannons are discharged together from one side, the 
gas pressure thereby produced would surely not be less, but 

eater than that of a single shot from an 80 cm. cannon. What 

oes the breaking of some common window panes in the immediate 
neighbourhood in this case denote? Further: ‘The deck was 
covered with coals flying out of the coal bunkers.’ That a cover 
which chanced to be lying loose on a bunker was lifted and thrown 
aside, and that some of the topmost small pieces of coal were 
thrown on deck by the draught, is easily understood, and occurs 
everywhere. Such might seem wonderful to a novice who had 
never witnessed any such trials, but not to a scientific man who is 
accustomed to such daily occurrences. It further says that one of 
the "cee who was present at the trial was thrown to the deck 
by the pressure of the air, and that the same would most likely have 
occurred to the others if they had not clung convulsively to the 
riggings. This story is simply an invention, and rests apparently on 
the lively imagination of the German reporter. Oneof thegentlemen 
certainly stumbled once, but it was on account of an open hatch- 
way, over which he wanted to step, sometime after the discharging 
of the shot. It is the same thing with the wood splinters which 
the visitors put into their kets in memory of the trip. The 
most comical, however, is the story of the broken chimney made 
of 10mm. iron plates, which wes reported to be reduced to the 
dint of the head of a jin. copper plate ventilator which stood in 
the neighbourhood of the battery. The chimneys did not suffer 
at all, and the destruction caused by the simultaneous firing of 
the three 30cm. battery was in no way tremendous or immense, 
but, as the official report already quoted correctly relates, was 
confined to the springing of a few bolts and rivets, and, therefore, 
against all expectation small. The astonishment of the Times 
reaches its climax when it learns that at the first shots the crew 
was removed for precaution’s sake from the turrets and the neigh- 
bourhood of the guns. Should it be unknown to the reporter of 
the Times that on all trials of cannons, especially of such heavy 
artillery, the men always retire under cover? If such be the case, 
we must deny to him as to the correspondent of the Worddeutsche 
Allgemeine Zeit technical or scientific experience or know- 


J, any 

ledge. Such trials are made,to ascertain practically if everything 
is in good order and thorough, and which cannot be accomplished 
in any other way. Before this is ascertained, it would 
be heedlessly risking lives to leave the men in the battery. 
The Times should know that even in the English navy 
many a young sailor’s life has found a sudden end through 
the bursting of a cannon, which till then was thought to be in 
perfect order, and that, therefore, the greatest prudence and care 
must never be neglec Considering the extraordinary and 
splendid success which the Vulcan Company have obtained by the 
building of the Ting Tuen, show us an English armour-built ship of 
similar size which has attained a speed of 15°384 knots per hour, 
not English miles. We lude by reminding the Times and other 
similar papers of the various failures in the construction of English 
men-of-war, such as the Captain and lately Polyphemus, and beg 
them for the future kindly to regard a little more the beams in 
their own eyes rather than the mote in the eyes of their neighbours. 
After all, so far as it has been proved by the trials of the _ 
Tuen, the ship is a complete success, as very few others are, an 
notwithstanding the scornful outburst in the Zimes, the German 
man-of-war shipbuilding industry is perfectly justified to be proud 
of the youngest child and to hail the same in triumph.” 


Socrrty or Arts.—The 130th session of the Society of Arts will 
commence on the 21st inst., with an opening address from Sir 
William Siemens, the Chairman of the Society’s Council. Previous 
to Christmas there will be four ordinary tings, in additi 
the opening pia and for these the following arrangements 
have Coes made :—November 28th, A. J. R. Trendell, ‘* The Inter- 
national Fisheries Exhibition of 1883 ;” December 5th, Thomas T. 
P. Bruce Warren, ‘“‘The Manufacture of Mineral Waters ;” 
December 12th, Thomas Fletcher, F.C.S., ‘‘ Coal Gas as a Labour- 
saving Agent in Mechanical Trades;” December 19th, W. H. 
Preece, F.R.S., of Electric Lighting.” There‘will 
be six courses of lectures delivered during the session, under the 
bequest of Dr. Cantor. These will be—Ist, ‘‘ The Scientific Basis 
of Cookery,” by W. Mattieu Williams, F.C.S.: 2nd, ‘‘ Recent 
Improvements in Photo-Mechanical Printing ee Thomas 
Bolas, F.C.S.; 3rd, ‘‘ London Houses,” by Robert W. Edis, F.S. A, ; 
4th, ‘‘The Alloys used for Coinage,” by Professor W. Chandler 
Roberts, F.R.S., Chemist of the Royal Mint; 5th, ‘‘Some New 
tical Instruments and Arrangements,” by J. Norman Lockyer, 
F.R.S., F.R.A.S, ; and 6th, ‘‘ Fermentation and Distillation,” by 
Professor W. Noel Hartley, F.C.S. The usual short course of 
Juvenile Lectures will be delivered during the Christmas holidays. 
The subject will, be Crystals and and the 
lecturer Mr, J, M, Thomson, of King’s lege, London. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

WirtH the exception of the plate mills and the best bar mills, most 
of the mills and forges in South Staffordshire are runing full 
time. Makers are booked forward well into next month, and some 
into the new year. There is, however, this week somewhat of a 
decline ——- in the number of new orders coming forward 
and in the inquiries reaching the works; but prices are for the pre- 
sent firmly y sapr Earl Dudley’s common bars are £8 2s. 6d., 
and bars of the other list houses £7 10s.; best crown bars are £9, 
and best best £10; branded plating bars are £8, and best ditto 
£9 10s. per ton. For charcoal bars the best firms quote £16. 

The demand for iron of engineering sections keeps “p, as the 
constructive engineers are busy. Good angle bars are £7 5s, to 
£7 15s., and for best best qualities £8 5s. to £8 15s. is quoted ; but 
common sorts may be had at £6 10s. Tee bars, as to all the 
qualities, are 10s. per ton in advance of angles. 

Strip and hoop makers keep busy. Prices in this branch were 
never more varied than now. For good hoops £7 to £7 10s. i 
asked, and for hoops of fin. and 20 gauge £7 15s. to £8 %s, i 
demanded by best makers; but the qua run is on £6 10s, 
ton qualities. Bedstead strip varies from as low as £6 up to 
high as £8, Nail strip is £6 5s, 

Sheet makers continue pretty stiff in their quotations to th 
galvanisers, notwithstanding that these buyers do their best to pull 
the prices down by pleading the lowness of the prices which they 
are getting for corrugated galvanised sheets. £16 5s. per ton 
delivered Liverpool, and £16 10s. delivered London is the Associa- 
tion quetelien fer thane latter, but it is difficult to be got. Black 
sheets are still £7 15s. to £8 for singles, and £9 5s. to £9 10s. for 
lattens. Tank plates are dull at £7 12s. 6d. to £8. 

Messrs. Phillips, Punnett, and Thompson, sheet iron makers and 
galvanisers, of the Regent Grove Works, Birmingham, the Stork 
Galvanising Works, Birmingham, and the Bank y Galvanising 
Works, Warrington, have just made a change in their partnership, 
They have admitted Mr. P. W. Baynes, who has for many years 
been manager of their Warrington Works, and the title of the firm 
will in future be Phillips, Punnett, and Co. 

Vendors of pigs made outside Staffordshire are not pressing sales, 
since to do so would mean the dropping of prices, which are at 
present too high for the market. Thorncliffe pigs were quoted this 
—Thursday--afternoon at 57s. 6d., and the Ainsworth and similar 
Derbyshire brands at 47s; Lincolnshires were still 50s.; hematites 
were 60s. to 61s. nominal; Staffordshire all mines, 63s. 9d. to 60s. 
net — blast sorts; good part mines, 57s. 6d. to 50s.; cinder 
pigs, 40s, 

Ironstone and cokes are in limited sale at date, but heavy 
supplies are coming into the district under former contracts. 
Northampton stone is selling at 5s. 6d. to 6s. 6d. per ton delivered. 
according to station. In cokes competition is severe. South 
Yorkshire best sorts are 16s. per ton delivered. Nottingham gas 
cokes are 12s. 6d. to 13s., but are very difficult to sell against 
North Staffordshire sorts at 10s. and 10s. 6d. per ton. Pottery 
mine from North Staffordshire is still very scarce and dear. 

The coal trade is a little better. Common forge collieries are 
here and there advan 6d. per ton, making them 6s. per ton. 
Superior forge is 7s. to 7s. 6d. Furnace coal is 9s. to 10s. per ton. 
In a few exceptional cases even 11s. is being got, with 6s. as the 
_ of rough slack. Forge coal rough slack is 3s. 6d. and fine 

. 9d. House coal raised from the old Staffordshire field is 9s. 
per ton, and second qualities 8s., but raised from the new field— 
Cannock Chase—11s, is demanded for best deep qualities, and 10s. 
for second qualities, 

The death is announced this week, after a short illness, of Mr. 
Jno. Adams, who for many years, and up to the time of his death, 
= = general manager of the Hollingswood Iron Company, 

ropshire. 

Ironworkers who have most experience of the operations of the 
Iron Trade Wages Board desire its maintenance and its prosperity. 
The difficulty in carrying out its decisions lies in the very i 
knowledge which many of the ironworkers have of its beneficial 
working. Such men are not subscribers to the board. With aview 
to increase the board’s authority, the chairman of the operative 
section, together with the secretary on the same side, are doin 
their best to organise into one association the ironworkers o 
South Staffordshire, North Staffordshire, East Worcestershire, 
Shropshire, Derbyshire, Lancashire, and South Yorkshire. 
With that object there was a meeting of ironworkers in 
Birmingham on Monday, which, it is estimated, represented 
5000 men directly and about 40,000 indirectly. In the end it was 
resolved to associate the men in the districts named in an organisa- 
tion to be termed the General Association of Ironworkers for the 
Midland Counties. Some of these are already members of the 
Society, which has its headquarters at Darlington, and it is 
designed that the new Association shall have net only arbitration 
and conciliation as a part of its purpose, but that it shall likewise 
possess other of the features which distinguish the Northern 
Association. The general offices of the Association are to be at 
Walsall; Mr. Capper, the operative secretary of the Wages Board, 
is to be the gerftral secretary, and it was decided to divide the 
Association into twelve districts, whence shall come the General 
Council, who shall elect the president. A sub-committee is now 
engaged in ae up a code of rules, which will be submitted to 
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There is considerable expectation among the engineers of 
Staffordshire who use the blast fan that one of higher power than 
that to which they have been accustomed may soon be available. 
Experiments have recently been made in Birmingham with the 
Capell fan. These were discussed on Monday at a meeting of the 
South Staffordshire Institute of Mining Engineers at Dudley, 
where they were pronounced “‘ most surprising,” Still, there were 
some discrepancies in the water gauge which needed explanation. 
Upon the suggestion of Mr. Alexander Smith, who intimated that 
the figures given would show that ‘“‘ Mr. Capell was creating power,” 
it was determined that an opportunity should be given to that 
gentleman to try the fan at a colliery. Meanwhile, Mr. Capell 
offered to lay down at any colliery a 5ft. fan complete with an 
engine ready to bolt down for £150. This would be guaranteed 
to give 20,000ft. of air. If it was not successful he would, he said, 
remove the fan free of expense. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—There is still comparatively little actual move- 
ment in the iron trade of this district, but there are fair inquiries 
in the market, which encourage anticipations that there is busi- 
ness to come forward. The remarkable steadiness with which 
prices for both local and district brands of pig iron have stuck at 
practically one point during the dull trade of the last month or so 
would seem to indicate that they had actually got to the bottom, 
and buyers are evidently beginning to recognise the fact that 
makers, on the basis of the present current rates, have so slight a 
margin over the bare cost of production that no further material 
giving way can scarcely be legitimately looked forward to. The 
very low prices now ruling at Glasgow and Middlesbrough of 
course tend to keep back buyers here, but the difference 
between buyers and sellers, which apparently stands in the 
way of a considerable business being done, is not a lar 
one. It is, however, only in a few odd cases that makers will give 
way, ani ional t tions, repr ting in the bulk a moderate 
weight of business, on which full rates are obtained, encourage 
producers to hold out against taking prices which, so far as any 
profit is concerned, render the orders practically valueless when 
they are secured. In finished iron a somewhat similar <n is 
going on; buyers hope to be able to utilise the usual lull following 
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the close of the shipping season to their benefit, and some merchants 

‘i this are underselling in the market. But 
although forward buying just now is very restricted, makers in most 
cases have enough work to go on with for the present, and hold 
pretty closely to their prices. The point at issue is whether the 
makers will be able to hold out longer than the buyers, but in any 
case it is scarcely possible that makers can give way very much on 
the present low prices. 

There was a tolerably full attendance at the Manchester market 
on Tuesday, and so far as pig iron sellers were concerned a rather 
more cheerful tone seemed to prevail, although it could not be said 
that this was based on any actual improvement in trade. Fairly 
large inquiries were reported for forge pigs for delivery next year, 
but as buyers offered prices about 6d. under those wanted by 
makers, not much real business resulted. In district brands there 
are one or two sellers of forge Lincolnshire at about 44s, 4d. less 
23 delivered equal to Manchester, and on this basis orders are not 
very difficult to get, but the leading makers ask 44s. 10d., with 
foundry qualities, for which there is not much inquiry, quoted at 
45s. 6d. to 45s. 10d. less 24, whilst local makers are firm at 45s. 6d. 
less 24 for both forge and foundry delivered equal to Manchester. 
Moderate sales have been made on the basis of 44s. 4d., and a few 
orders have been secured at the top quotations, but no large busi- 
ness is reported. 

Most of the finished ironmakers keep working on with orders for 
pant delivery, and prices remain at about £6 2s. 6d. to £6 5s. 

or bars; £6 10s. to £6 12s. 6d. for hoops; and about £8 for sheets 
delivered into the Manchester district. The general tone of the 
market is, however, if anything less buoyant, and buyers for forward 
delivery are holding back. 

The heavy tool | branches of engineering are being kept 
fairly well employed, and large orders for exceptionally powerful 
lathes and other tools ave recently been given out in this district. 
The ordinary general run of engineering work, however, continues 
to quiet down, and where orders are got they are only at low 


prices. 

An interesting discussion on artesian well boring took place at 
the last meeting of the Manchester Association of Employers and 
Foremen. A number of the members having visited oe works of 
Mr. Chapman at Broughton for the purpose of inspecting his patent 
system of obtaining water from artesian wells, a paper on the sub- 
ject was afterwards read by Mr. T. Baldwin. Mr. Chapman’s 
system has been in use for some years, and it is not neces- 
sary to enter into a minute description further than to say that 
in the place of allowing the water to rise up through the 
boring into the bottom of the well, and there form a reservoir 
from which it is pumped up, an air-tight pipe is placed in the 
bore hole to which the pumps are attached and draw the water 
direct from this pipe. The advantage claimed for the system is 
that by the introduction of the pipe the full effect of the natural 
pressure acting upon the water in the strata from which it is 
drawn is utilised without any counteracting pressure from the 
outside atmosphere, and a more abundant flow of water thereby 
secured. The discussion which followed the reading of the paper 
brought out, however, a pretty general expression of opinion that 
the advantage claimed for the air-tight pipe was more imaginary 
than real. In some cases it might be applied with useful results; 
in fact, apart from Mr. Chapman’s patent, the same principle had 
been applied many years back to overcome special difficulties in 
obtaining a supply of water. It was urged, however, that 
practically when water did not rise naturally through the bore hole 
into the well bottom the same results as were secured by the 
introduction of an air-tight pipe could be obtained by lowering the 
barrel of the pump to the requisite distance down the bore hole. 

In the course of his paper Mr. Baldwin gave a detailed description 
of the plant that has been put down to sink a boring at the works 
of Messrs. Macfie and Co., Liverpool, which he said when finished 
would be the largest bore hole in the world. The whole depth of 
the boring is to be about 1000ft., passing entirely into or through 
the red sand-stone rock; for a short depth it will be 2ft. 10in. in 
diameter and afterwards it will have a diameter of 2ft. Gin. 
In the boring machinery which had been put down a special feature 
had been introduced, in that it was constructed entirely of steel and 
wrought iron. The boring head was made of cast steel, and with 
the cutters, rod, and guides weighed about 30cwt. The steam 
cylinders had a diameter of 20in., and would work the borin 
tackle through a stroke of 8ft. if required, but could be so modific 
by the action of tappets on the inlet and outlet steam valves so as 
only to raise the piston and boring bar about one foot. If it only 
raised the boring head and its attachments 4ft., and the whole 
mass fell that distance, it would strike a blow equivalent to about 
24 tons, The boring head and its attachments were suspended by 
a flat hemprope 5in. broad and lin. thick, ing over a pulley fixed 
on the top of the piston-rod of the lifting cylinder, and when this 
rope was made fast between the pulley and the winding drum, the 
piston lifting 4ft. would cause the boring head to lift 8ft., or 
double the lift of the piston. The boring head when at work 
would after each blow revolve about one-eighth of its circumference, 
so that each time it fell the rock was struck at a different part 
until an entire revolution was made. For the purpose of lifting 
and loweririg the heavy boring tackle a pair of horizontal engines 
with 10in. cylinders and lift. 6in. stroke were attached to the 
framing, and geared by a pinion and spur wheel to the winding 
drum, and the boring head would strike the rock from twenty-four 
to thirty times per minute. The pressure of steam used for both 
the boring and the hoisting cylinders was 70 lb. to the square inch 
above the atmosphere, and could exhaust either into a low-pressure 
boiler or into the atmosphere as required. 

Busi in the I hire coal trade continues in what may 
be termed a depressed condition for the time of the year. The 
present output of round is going away; but there is no pres- 
sure for supplies, and although in exccptional cases advances a 
been put in force with the commencement of the month, it has 
only been where prices were exceptionally low, and as a rule it 
may be said that prices are not being more than maintained at the 
current rates of last month. Engine classes of fuel continue bad 
to sell, with slack plentiful in the market, and the advance on 
common furnace coal, burgy, and slack, attempted by one of the 
Manchester firms, has not been followed elsewhere. At the pit 
mouth prices average about as under :—Best coal, 9s. 6d. to 10s.; 
seconds, 7s. 6d. to 8s.; common house coal, 6s. 6d. to 7s.; steam 
and forge coal, ds. 6d. to 6s.; burgy, 4s. 6d. to 5s.; good slack, 
3s. 6d. to 4s.; and common sorts, from 2s. 6d. to 3s. per ton. 

Shipping has shown less activity, and for good steam 
delivered at the high level, Liverpool, or the Garston Docks, the 
average price does not exceed 7s. 9d. per ton. 

Notwithstanding the bellicose attitude taken by the recent 
miners’ conference at Manchester, with regard to the demand for 
an advance of wages, which the employers so far have distinctly 
declined to entertain, there does not appear to be much appre- 
hension of any serious strike, and buyers certainly show no anxiety. 
It may be taken for granted that after the experience of the last 
strike, the Lancashire miners will take no definite action until they 
are sure of the course which the Yorkshire colliers will adopt. 

Barrow.—There is still a very steady tone of quietude in con- 
nection with the iron and steel trades of this district. The 
business doing is very limited, and the inquiries recently made are 
so small that the outlook is anything but good, and an early reduc- 
tion of output may be looked for. Stocks are much too heavy 
considering that the winter season is only just being entered upon, 
and it is evident they must either be reduced or the output 
lessened. Prices remain unchanged, no — alteration having 
taken place, but they are a little easier all round. No. 1 Bessemer, 
ordinary heavy section, is quoted at 49s. per ton net at works; 
No. 2, 48s.; and No. 3, 47s. per ton; while inferior samples are in 
request at from 45s. per ton and upwards. Steel makers are well 
employed in both the rail and merchant departments, but they 
have few good orders coming to hand. Rails are quoted at from 
£4 15s. to £5 per ton net, prompt delivery. Mild steel is in fair 
request for cutlery purposes, and the deliveries are increasing. 


Shipbuilders are indifferently employed, and have few good 
inquiries. Iron ore is in quiet demand at from 9s, to 11s, 6d. per 
ton at mines, with heavy stocks. Coal and coke steady at un- 
changed prices. Shipping quiet, as freights are low. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

As I anticipated last week, the Derbyshire miners have decided 
to follow the example of their Yorkshire brethren. At a meeting 
held at Chesterfield, on the 3rd inst., over 20,000 men were repre- 
sented. Resolutions were passed endorsing the action of the Man- 
chester Conference, ‘‘to give in notice for 15 per cent. advance 
upon the nag rate of miners’ wages,” and ordering 20,000 
notices to be issued to the various collieries in Derbyshire, each 
notice to be tendered so as to terminate at the making-up day in 
the first week in December. If any colliery owner makes an offer 
of advance, the men are instructed to forward it to the secretary 
of the conference, which was adjourned until Monday, Novem- 
ber 26th. These resolutions are practically identical with those 
passed by the Yorkshire miners, and there will thus be simul- 
taneous action on the part of the men. Whether the coalowners 
keep united or not, one point is very clear, viz., that if Yorkshire 
and Derbyshire decide to “‘come out” on strike without any regard 
to the action of other colliery districts they will simply be injuring 
themselves for the benefit of Northumberland, Durham, and other 
coalfields. 

The Corton Wood Collieries, between Wombwell and West 
Malton, have passed into the hands of a new proprietary, with a 
capital of £175,000 in £10 shares. The first subscribers are Mr. B. 
Whitworth, M.P., London; Mr. W. D. Ellis, ironmaster; Mr. J. 
Holder, of Southport; Mr. H. D. Pochin, of Denbigh ; Mr. Pochin, 
of Salford; Mr. T. Whitworth, of Withington; Mr. S. Roberts, 
London; Mr. R. Baxter, Westminster; and Mr. Charles Bartholo- 
mew, of Ealing; each of whom are subscribers for one share. The 
colliery is one of the largest in South Yorkshire, having a heavy 
daily output. The company has expended a large sum of money 
in coke ovens, which are of the most modern construction. Most 
of the workmen are housed in cottages belonging to the company, 
and which are built of concrete. 

The chairman of oneof the largest collieriesin South Yorkshiretold 
me this week that he did not believe there was any colliery in the 
whole of this extensive district which paid its shareholders more 
than 2 per cent., and the great majority of them, he was certain, 
were not paying any dividend whatever. 

The Wath Main Colliery Company is sinking a new shaft in the 
direction of Bolton village, and at the Aldwarke Main Colliery 
operations are being pushed forward towards the Silkstone bed. 

There is at present a fair demand for steam and gas coal, but 
prices do not improve. An order for 30,000 tons for a West Riding 
Gas Company has recently been taken at a very low figure. Slack 
and smudge are in poor request, and supplies can be had at as low as 
9d. to 1s. per ton at the Barnsley pits. Though a great strike is 
threatened, the demand does not increase, while the advices 
received by large firms from their London representatives continue 
to state that prices are in favour of buyers, and where sales are 
forced slight concessions have to be made. 

A local firm in the saw trade have lately arranged with their 
workmen for a reduction of wages to the extent of 10 per cent. 

Particulars of the late ivory sales in London have reached me. 
English and German dealers and manufacturers were the largest 
buyers, the French and American buyers being languid in their 
offers. Egyptian ivory, of which 15} tons were offered, were of 
very fair quality, and realised good prices. Alexandrian tusks— 
soft—showed an advance of £3 on the average ; hard sold firmly, 
and the more inferior lots went at £1 to £2 advance. Malta 
tusks—soft—sold at steady rates for the large sizes, the small and 
medium bringing £1 to £2 advance; hard went early in the sales 
at £1 to £3 more. Bangle tusks of all descriptions £2 to £3 

heap The tity of newly-imported elephant ivory was 
about 80 tons—all sold. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tue Cleveland pig iron trade shows no signs of improvement. 
There was a fair attendance at the market held at Middlesbrough 
on Tuesday last; but the general tone was very dull. The returns 
for October show a large reduction in stocks, and the shipments 
have lately been remarkably good. Nevertheless, prices are slightly 
weaker, and buyers continue to order only what they require for 
early delivery. Some makers on Tuesday accepted 38s. 3d. per 
ton for No. 3 g.m.b., though the general quotation was 38s. 6d. 

ton. Merchants accepted 38s. 14d. for that grade, and some 
aoe was done at as low a figure as 38s. There is now no 
difficulty in obtaining No. 4 forge at 36s. 6d. per ton. 

Warrants are seldom asked for, and 38s. is the most that can be 
got for them. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
store at Middlesbrough was 65,895 tons on Monday last, or 667 tons 
reduction for the week. In their Glasgow store the stock was 
588,264 tons. 

The exports from the Tees during October were highly satisfac- 
tory. The quantity of pig iron shipped amounted to 98,500 tons, 
and of manufactured iron and steel to 27,131 tons. Scotland took 
30,008 tons of pig iron; Germany, 23,176 tons; France, 7335 
tons; and Holland, 6285 tons. 

Finished iron manufacturers are well supplied with work for the 
next few weeks, but have difficulty in securing orders for forward 
delivery, even at the reduced rates. For ones delivery ship 

lates are offered at £6 per ton, angles at £5 12s. 6d., and common 
Ee at £5 15s., all free on trucks at makers’ works, less 24 per 
cent. discount. Orders can be placed for forward delivery at 2s, 6d. 
per ton less than the prices named. 
4 ae is no change in the steel rail trade, either as to price or 
mand. 

The ironmasters’ returns for October were issued on Saturday 
last. There are the same number of furnaces in blast as at the 
end of September, namely, 118, 83 of which are producing Cleve- 
land and the remainder hematite, spiegel, and basic iron. The 
output of Cleveland iron amounted to 157,627 tons, and of 
hematite, spiegel, and basic iron 80,631 tons, giving a total of 
238,258 tons. This is 15,144 tons more than September, and the 
largest quantity ever produced in any one month. Stocks show a 
reduction of 19,814 tons for the month. 

The first meeting of the session of the Cleveland Institution of 
Engineers was held on Monday last. Mr. E. F. Jones presided, 
Mr. William Ripper, of Sheffield, read an interesting paper on 
*‘ The Education of Mechanical Engineers,” the discussion whereof 
will be taken at the next meeting six weeks hence, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a slight improvement in warrants towards the close 
of last week, but the prices continue very low, and not at all appro- 
priate to the amount of business being done, Since the damping 
down of a number of blast furnaces several weeks ago, it has been 
apparent that at least any former addition to stocks had been 
arrested, and there is now good reason to believe that a material 
reduction is taking place. Of course the steady continuance of 
shipments on a satisfactory scale has operated in producing this 
result, and were the cargoes to fall off, which would not be sur- 
prising, we might soon again have the stocks accumulating both at 
the warrant stores and in makers’ yards. 

Business was done in the Glasgow warrant market on od 
forenoon at 44s. 9}d. to 44s. 9d. and 44s, 114d. cash, and 44s. 114d. 
to 45s. 14d. one month; the transactions in the afternoon being at 


44s, 114d. to 44s, 104d. cash, and 44s, 1d. to 45s, 04d. one month, 


On Monday transactions took place at 45s. 14d. to 44s. 10d. cash, 
and 44s. 114d. to 45s. one month. Tuesday’s market was flat, 
with business at 44s. 9d. to 44s. 74d. cash, and 44s. 11d. to 44s. 10d, 
one month. Business was done on Wednesday at 44s, 44d. to 
44s. 3d. cash, and 44s, 6d. to 44s, 44d. one month, To-day— 
Thursday—business was done down to 44s, 14d, cash, firmer a little 
towards the close of the market. 

The values of makers’ pig iron, which were easy last week, are 
now if anything a little steadier, as follows :—Gartsherrie, f.o.b, 
at Glasgow, per ton, No. 1, 54s ; No. 3, 51s.; Coltness, 57s, and 
51s. 6d.; Langloan, b6s. Gd. and’ 5ls. 6d.; Summerlee, 55s. 6d, 
and 50s.; Chapelhall, 54s, and 51s,; Calder, 56s. 6d, and 48s, 6d.; 
Carnbroe, 54s, and 48s.; Clyde, 49s. and 47s.; Monkland, 46s. 6d, 
and 44:, 6d.; Quarter, 46s. 3d. and 43s. 9d.; Govan, at Broomie- 
law, 46s. 6d. and 45s.; Shotts, at Leith, 56s. 6d, and 3 
Carron, at Grangemouth, 49s, selected, 56s, and 
47s. 6d.; Kinneil, at Bo'ness, . and 47s,; Glengarnock, at 
Ardrossan, 53s, 6d. and 46s, 6d.; Eglinton, 47s, 6d. and 46s. 6d.; 
Dalmellington, 47s, 6d. and 46s, 6d. 

At most of the malleable ironworks there is a continuance of 
activity, and the wages question excites considerable interest. In 
the foundries good,orders are on hand; fresh business to a consider- 
able extent has been recently obtained. Still there is not an 
assurance of confidence as to the future. 

The export coal trade in the Glasgow district has been quiet 
during the week, and there are fewer orders in hand for immediate 
shipment; but an extension of the d tic requirements in a great 
measure makes up for what it is hoped may be only a temporary 
lull in shipping. The coalmasters and merchants have been endea- 
vouring to establish an increase in the price, ranging from 6d. to 1s, 
for the different qualities, and 3d. to 6d, for dross, There is an 
impression in Fifeshire that, owing to the low prices prevailing in 
summer, many continental customers bought larger stocks than 
was usual, and the consequences, it is further alleged, are now 
apparent in the reduced shipments, The prices f.o.b. at Burnt- 
island are 7s. 9d., 8s., and 8s. 3d. per ton. On the other side of 
the Firth of Forth the coal trade is in a comparatively favourable 
state. 

It does not yet appear what will ultimately be the result of the 
conference between the colliery-owners and miners of Fife. The 
declaration was made on behalf of the masters at the conference, 
that unless they raised the existing prices of coal from 1s, 1d. to 
2s. per ton, they would not bein a pe to give the advan 
desired by the workmen. After muc ion the coal t 
declined to change their position, but they intimated that they 
were willing to negotiate with the men with the object of arranging 
a sliding-scale of wages. In Weir, the secretary of the miners has 
since issued a circular to the men at the various collieries, asking 
them to determine whether the proposal for a sliding-scale shall be 
entertained, or if they prefer to curtail the period of labour. 
Should they resolve upon the latter course, they will have to give 
fourteen days’ notice of their intention to finish present contracts, 

The coal-masters in the principal mining districts of Lanarkshire 
have, as was anticipated, given their colliers an advance of 6d. 
per day, in fulfilment of an obligation undertaken several weeks 
previously, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

As I anticipated, the colliers belonging to the Monmouthshire 
and Glamorganshire Coalowners’ Association are entitled to an 
advance, and will forthwith work upon it. The audit of the books 
justifies a 24 per cent. advance, and the coalowners are very 
pleased to pay it. These advances are so many proofs of the 
wisdom shown in the formation of the scale, and its equitable 
action. 

The coal trade continues busy, and prices very firm. Cardiff 
exceeded 180,000 tons in “yy last week, Newport 60,000, and 
Swansea nearly touched 30,000 tons. The aspect in all the coal 
valleys and at the ports is very encouraging. The house coal 
season is setting in, and has given a good deal of additional 
stimulus, and brought into port a good class of buyers in addition 
to the old, and, as may be expected, instead of a falling price, coal 
is decidediy looking y Customers able to get \large — 
entered on books for distant deliverics may congratulate them- 
selves. Best coal rules 11s., superior 10s. 9d., and I have a stron, 
impression that prices are going up. Pit wood is advancing, an 
this week is 22s. 6d., instead of 21s. 6d., the market rate last week. 

Generally the colliers are working with great regularity, and few 
questions of any serious c ter are in discussion. In the 
Rhondda Valley there has been an attempt made to kindle a 
doctors’ dispute, at Clydach Vale, the same as at Mountain Ash. 
Two names are before the colliers, Davies and Jones, and strife 
seems imminent. The manager, Mr. Hayhurst, has taken a broad- 
minded view. ‘‘ You can have whom you like,” is his statement. 
‘* Have both, if that will please you, only settle the matter amic- 
ably, and don’t waste your time.” The question of doctors, by 
whom elected, and mode of election, is an important one in Wales 
amongst the colliers, and it would be well if the oe gry body, 
composed of representatives of men and masters, the matter 
before them for settlement. 

With the exception of a dispute at Tredegar, there is not much 
to be noted in connection with the iron and steel trades. The 
Tredegar dispute, principally amongst the steel men, looked 
awkward at one time. The men thought that higher wages for 
similar work was being given in neighbouring steel works, and 
remained out for several days. Fortunately the manager adop 
judicious tactics, and the mills have been busy this week again. 
The iron trade is, however, flat, and the most that can be said is 
that the outlook is no worse than last week. 

There has been some little upset at Dowlais with the hauliers, 
but it was of temporary continuance. The tin-plate works appear 
finally closed. This was a speculation of Mr. Menelaus, and was 
one of his few errors. The iron man nodded occasionally, and 
perhaps never more so than in connection with the Miners’ Pro- 
vident Fund. He regarded this scheme of Mr. T. W. Lewis’s as 
visionary. It is now a great success, a large capital is banked, 
enough to meet the biggest contingency, 20,000 bers are enrolled 
and the lamentable spectacle of th ds of colliers’ wives and 
children scattered away over the land in pauperism or worse will 
never be repeated. When will science and humanity get the 
decorations that stream on so plentifully to the battle-field ? 

Iam glad to note that renewed effort is making to get an in- 
crease of sub-inspectors of mines. . 

Steady progress continues to denote the tin-plate trade. This 
week the Waterloo Works will restart under its new hy ee 

There is an agitation amongst the Taff Vale employés for altera- 
tion of hours of labour, and I believe a meeting will be held between 
men and directors on the matter. 


AcRIcULTURAL Locomortives.—In an official report on the 
exhibition of implements at York, written for the Royal i- 
cultural Society’s Journal, Mr. John Coleman expresses his 
opinion that the efforts of the Society might be advantageously 
directed to test the comparative merits of the various applications 
of springs to agricultural locomotives, There is very little doubt, 
as he points out, that an efficient spring adds to the life of these 
increasingly valuable savers of animal power. ‘‘ The trial system,” 
he continues, ‘‘ as it was pursued during the earlier life of the 
Society, has been very wisely abandoned. It would be a useless 
expenditure of time and money to go over ground which has been 
so thoroughly investigated, but it isa most important branch of 
the Society’s usefulness to guide its members as to the practical 
value of novel discoveries in mechanical science, and a strong 
feeling exists that information is urgently needed as to this new 
introduction in agricultural mechanics.” Mr. Coleman does not 
state how the information is to be obtained without trial of some 
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Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated.” the 
“name ands address of the party are 
printed in italics. 

80th October, 1883. 


5183. Motor Evornes, J. 
6134. Roaps, &c., 
St. Helens. 


Widnes. 
rom Syow, J. Forster, 


5. Lamps, &c., J. Rogers, London. 

586. BELT-CABLE Rai.ways, H. J. Allison. —(Cali- 
fornia Belt Railway Compan; ay San Francisco, U.8.) 
5137. Compivep BorLer and Steam Vacuum Pumps, H. 

J. Allison.—(C. L. Riker, Brooklyn, ay | 

5138. SreaM Pumps, F. and 8. Pearn and T. Addyman, 

anchester. 

Snips’ Bows, H. J. Haddan.—(J. B. B. Vautré, 
Toulouse. 

5140. FURNACES, A. G. Brookes.—(L. P. French, U.8&) 

A141. TeLePHones, W. Gillett, Flush’ , U.S. 

5142. Licut Essences, N. A. Hélouis, aris, 

Fixino Hawpies, to Cast Iron UTEnsizs, 

Green, Deepfields. 

5144. Waeets of Carriages, J. E. 8. 
Thornhill, T. Forknall, & E. Thornbill, Manchester. 

5145, BorrLe-STOPPER, M. Haymans, London. 

5146. Sroppixc Macuines, H. Priest- 
-_ and F, K. Adcock, Bradford. 

5147. PREVENTING POLLUTION of Rivers, T. D. Harries, 
Aberystwith, Wales. 

5148. Peroxipe of Hyprocey, F. C. Glaser.—(M. 
Traube, Germany.) 

5149. Propucts resulting from FLatreninc Beans, &c., 
J. A. Fawcett, Wakefield. 

5150. Sewinc Leatuer Goons, L. A. Groth.—(F. &chu- 
macier, Germany. 

5151. TRANSMITTING SigNaLs by Execrricity, G. A. 


sagnes, 
5152. Prumpers’ Traps, W. R. Lake.—(F. N. du Bois, 
New York 


5153. Evecrric Crocks, 8. Schisgall, St. Petersburg. 
5154, Raisep PatTerns on J. Brown, 


London. 

5155. Gas Stoves, E. P, Alexander.—(J. @. Dupuy, 
Canderan, France. 

5156. FertiLisina Manure, E. Edwards.—(A. Chénard, 
Paris. 

5157. "saws, J. H. Johnson.—(F. Troemé-Becker, Paris.) 


5158. INCANDESCENT Exxcrric Lamps, A. Swan, 
head. 


5214. Mountine Seats of VeLocirepes, J. Harrington, 
Coventry. 
5215. OnwaMENTING CLoTHs, H. H. Cook and H. Hep- 


worth, 

5216, VENTILATING F, A. Wendt, Croydon. 

5217. Treatina Hives, W. Lake.—(P. Garnier, Paris.) 

6218. BLowina Macuives, F, C. Glaser.—(B. Gléckner, 
Germany.) 

5219. Pick and Hanpve, J. 

5220, Retievo Maps, H. E. Newton.—(J. J. de Men- 
donca-Cortez, Lisbor.) 

Sraeap of Firs, F. N. Seyde, Bir- 


5222. Revievo-mar3, H. E. Newton.—(J. J. de Men- 
donca- Cortez, Lisbon. 

5223. CARBONISING VEGETABLE Matter, G, and J. E. 
Tolson, Dewsbury. 

5224. Pencit-cases, &c, A. Woodward, Birmingham, 

8rd November, 1888, 

5225. Sprina Seats, W. P. Thompson.—(C. B. Duryea 
St. Louis, U.8. 

5226. Stationery, G. A. Robinson.—(R. Ogilby, 
California, U.8 ) 

5227. Treatine Zinc Orgs, L. von roe Breslau. 

Macuinery, J. Hetherington, 


ester. 

5229. WINDING Fisrovs Mareriars, L. Haslam and C. 
Marshall, Bolton. 

5230. Carpina Corton, &c, B. A. Dobson and W. I. 
Bromiley, Bolton. 

5231. Sewino Macnines, H. Beech, Denton, 

5282. Pier ym J. Sturgeon aud C, Hanssen.— 
(7. Bnglish, Denmark ) 

5233. Morive Power, W. Lake.—(C. Emmanuel, Paris.) 

5th November, 1888. 

5234,. ANNEALING Mera, 8. Fox, London. 

5235. Treatinac Ores, T. R. Jordan, London. 

5236. Exrractine Meras from Orgs, T. R. Jordan 
and J. N. Longden, London. 

5287. Sizove Yarn, A. Hitchin, A 


5238. ELecrric Generators, H. J. an, — (Bain 
Electric Company, Chicago, U.8. 
5239. Beatine Scytnes, H. J. —(J. Faugére, 


Montignac de Lazun, France.) 
5240. Net, B. J. B, Mills.—(F. Marian, Lyons. 
5241, SCREWING, &c., Macuines, J. Barrow 
WaTERPROOFING Faprics, E. de Pass, (A. Lébre, 


ris.) 
&c., Stamps, W. A. South and C. F. 


Sarpy 

5244. Licut, C. D. Abel —(C. Cla- 
mond, Paris. 

5245. PENCIL-CASES, C. Abel.—(F. Froscheis, Nuremberg.) 

UMBRELLAS, A. J. Boult.—(F. Jorns, 

in, 

5247. DispLayinc ADverTiIsEMENTS, H. H. Lake.—(G@. 
L. Chapin, Chicago, U.8.) 

5248. PLayinc INtTRUMENTS, 
R. H. Bishop, and W. Down, London. 

5249. be T. Hunt, Manchester. 

5250. Lamps, A. Martin, Old Windsor. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5136. Beit CaBLE | Raitways, H. J. Allison, London. 


5159. Incawpggcent Execrric Lamps, J. Swinburne. 
Gateshead. 


5160. Paper J. H. Johnson.—(B. 

Hermite, Rouen. 

5161. Mgasurtna Fiow of F. Hill, London. 

5162. ype for PLayixc a Game, J. M. Richards. 
(J. D. O'Donoghue, New York, U &. 

5163. REVOLVING Fire- -aRMs, W. W. 

5164. Tippixc Trucks, A. M. Clark.-—(W. F 
Newburg, U.8) 

5165. Seconpary Batrerigs, &c., I. L. Pulvermacher, 


London. 
5165. Gatvanic Batreriss, I Pulvermacher, London. 
81st October, 1883. 
5167. PortaBLe Bort pixas, E. E, Allen, London. 
5168. Cutorate of Potasu, E. K. Muspratt, Liverpool, 
and G. Eschellmann, Widnes. 
5169. Lire Rarts, A. H. Williams, London. 

5170. Deracuine Coat and Strong, T. W. Asquith and 
R. E. Ornsby, and T. Nicholson, Northumberland. 
5171. Dirrerentiat Driving Gear, C. Boys, London. 

5172. Looms, J. 8. Ha ves, Ashton-under-Lyne. 

5173. Musica Ins TRUMENTS, J. H. Johnson.—( W. R. 
Blmenhorst, Montreal, U.8.) 

5174. AUTOMATICALLY Movina Pornts, E. C. Urry, 


on. 

5175. Stgam and Hor-arm Generator, W. Turnbull, 
New Ham 

5176. Mounting Carriace Bones, H. A. G. Somerset, 
Badminton, and F. wy London. 

5177. Armatores, F. C. Glaser.—(Messieurs Kuksz, 
Luedtke, and Grether, and ¢ I. Gravier, Warsaw.) 

5178. CoLour Boxes, T. London. 

5179. Hyprav.ic Lirts, &&., J, 8. Stevens and C. G. 
Major, London. 

5180. Evecrric ALarm, F. J. Harrison, London. 

5181. FLuip-pRessuRe Enoines, H. Coppinger, Corx. 

5182. Stoppers for J. London. 

5183. Cuiorate of Sopa, E. 
and G. Eschellmann, Widnes 

5184, Macnines, W. F. Watson.—({J. H. 
New York, U.S) 

Maxrxa Heets of Boors. &c., H. A. Oldershaw, 
Leicester 

5186. Macutnes for Sewina Carpets, W. R. Lake. 
—(A. Neustadt, San Francisco.) 


lst November, 1883. 
5187. in R. K. Jones, 
Birkenhead. 
5188, Miners’ Sarety Lames, T. Thomas, Treorky. 
5189. InpicaTine by Foo the Direction ofa 
Surp’s Course, C. Thomas, — Shields. 
5190. Twist Lace, W. Birks, » Nottingham. 
the of oven, &ec., Theaker, 


5192. Mrxine Svuaar, J. Richards, Tavistock. 
5193. OBrarntna Compounps of. Leap, A. French, 


M ton. 
5194. SHapinc ANGLE Tron, D. G. Reid and D. Thom- 
iw. 


son, Renfre 
5195, Porous Ports, T. Coad, London, 
5196. Carpine Enotes, H. J. Haddan.—(R. F. Barker, 
Massachusetts, U.8.) 
5197. Grain Poririgrs, H. J. Haddan.—(L. Bandeville, 
Irras, France.) 
5198. ELectric TeLerpHone InstRuMENTs, A. F. 


George, London 
5199. Bre Bicyorxs, C. Thompson, Brixton, and W. 
Spence, Surbiton. 
5200. CLeanina Yarn, W. R. Lake.—(J. H. Lorrimer, 
Pennsylvania, U.S.) 
5201. TeLerpHone TRaNsmitrers, G. Anders, London. 
5202. ELecrric Mergers, R. Belfield, 
5208. Opzratina Kaitway Pornts, 8. Pitt.—(R. 
Bianchi, Turin.) 
2nd November, 1883 
5204. Propucina Surraces for Printing, H. Garside, 
Manchester. 
5205. ALKALINE Eartu3, A. C. Henderson.—(/. 
Lyon.) 
TaRatine Peat, W. Browne, jun., Cookstown, 
sant 
DUCING Destons uj ‘aBRics, M 
Manchester. 
5208. BLeacnina Petrotevm, &c., R. Baynes and J. 
Fearenside, Liverpool 
5209. Sur HooKs, &c., H. Bezor and P. A. Thomas, 
M N. 
LECTRO-MAGNETIC MACHINES, Rolland and 
H. B, Ford, London. 
5211. Froors, &c., G. W. von Nawrocki -—(Messieurs F. 
Arnecke, Blankenburg. Germany. 
5212. W. Crebbin, Liverpool. 
5213. Carpets, T. Tempest-Radford, Kidderminster. 


— ion from the California Belt Railway 
Company, San Francisco.— 30th October, 1883. 

5152. PLumBers’ Traps, W. R. Lake, London.—A com- 
munication from F. N. Du Bois, New York, U.8.— 
80th October, 1 

5200. Dyxineo, &c., "Yary, W. R. Lake, London.—A 
communication from J, H. Lorrimer, Philadelphia, 
U.S.—1st November, 1883. 


Patents on which the Stomp Duty of £50 
has been pai 
4218. ConstRocTinG INEXTINGUISHABLE, &c., DANGER 


Fares, N. J. Holmes, London.—1st November, 1876. 
4443. Cutrers, A. Muir, Manchester.—80th 


tober, 

4487. T. Kennedy, Kilmarnock. 
—8rd N 

4510. Srones, D. Stratton, Edinburgh.—4th 
November, 1880. 

4534. Cuamrerine Enps of Betrino, J. M. J. Fecken, 
Aix-la-Chapelle.—5th November, 1880. 

4536. Tipprxe Wacons, A. G. Margetson and W. 8. Hek, 
Bristol.—5th November, 1880. 

Spinnine, &c., Fisrous Marteriars, R. Curtis 

. Rh es, Manchester.—5th November, 1880. 

477. Formixo Junctions of Rai.ways, R. P. Will liams, 
London.—2nd November, 1 

4581, TeLecRaPH Recgivine Apparatus, J. W. Fuller, 
London.—8th November, 1880. 

4629. SHIPs’ WINDLASSES, W. H. Harfield, London.— 
10th November, 1880. 

4669. Maxisc Paper, W. H. Richardson and H. 
Glenny, Jarrow-on-Tyne.—12th November, 1880. 

4516. Heat to Stream Borvers, W. 
Wise, London.—4th November, 1880. 

4562. Loos, P. Young and J. ‘Mathieson, Glasgow.— 
6th November, 1880. 

4218. ConstRucTING INEXTINGUISHABLE, &c., 
Frares, N. J. Holmes, London.—lst November, 1 

4468. Furnaces, W. Black, South 
Larkin, East Jarrow. —2nd November, 1 

Beara, W. P. Gregg, U.8.—2nd 

fovemb 

4481, Wire Rorgs, F. W. Scott, Stockport.—8rd No- 
vember, 1880. 

4566. Macuinery, W. R. Lake, London.—6th 
November, 1880. 

4817. Derivatives from ,COAL Tar Propucts, Cc. 
Lowe and J. 

TRAMWAYS, A. H. Rowan, London. —25th Novem- 
er, 1880. 

<= Evecrric Lamps, J. W. Swan, Newcastle.—27th 


‘ovember, 1880. 
wie, ELEcrric Lames, J. W. Swan, Newcastle.—2nd 

December, 1880. 
4472. | Steet Rai C. and J. D. Jones, 


4492. RC. Rapier, London.—8rd No- 
vember, 1 
507. Esaines, G. and E. Ashworth, Manches- 
ter.—4th November, 1880. 

4512. GrinpING &e, and C. H. 
— and 8. 8 pe.—4th No- 


4523. -LOADING Mecnanism, T. Nordenfelt, 
London.—4th November, 1880. 

4494. TREATING FERMENTED Liquips, W. R. Laks, Lon- 
don.—8rd November, 1 

4519. Wei R. Lake, London.—4th No- 
vember, 1 

4525. A. Heaven, Manchester.—4th 
November, 1880. 

4542, Sream Heatixa W. Leeds, London. 
—5th November, 1880. 


Patents Duty of £100 
has been paid. 


4412. Dryino Sueps, &c., w. Beart, Baldock.—14th 
November, 1876. 
4216. CARRIAGES, G. H. Morgan, London.—81st October, 


4218, CoxstRvctiNG INEXTINGUISHABLE &c., DANGER 
N. J. Holmes, London.—1st November, 
| GARMENTS, 8. L. Worth and J. H 


876. 

4704. RarLway Brakes, Johneon, London.—5th 
December, 1876. 

4292, Prepartne Woop for VarnisHina, W. R. Lake, 
London.—6th November, 1876. 

4325. Grinpine, X&e., Minerat and other SupsTances, 

. Thompson, London. —8th November, 1876. 

4271. W. L. Wise, London.—4th 
November, 

4357. Wink &c., W. D. Hunt, Scott, U.8.—10th 
November, 1876. 


Notices ot inpeetion to Proceed with 
pplications, 


(Last isiviiaale opposition, 23rd November, 1883.) 
2880. Gas Hooks, T. Ashford, Birmingham.—9th June, 


1883. 
Feepine Borrues, E. Brasier, New Cross.—27th 


une 

8205. Marine, R. Bateman, Birmingham. 
—28th Jw 883, 

$207. TaBLe Founrains, W. Aubert, jun., Balham.— 
28th June, 1 

$219. DistRiButino Exxcrric Ccrrents, H. E. Newton, 

mdon.—Com. from A. I. Gravier.—28th June, 1883. 

$227. Dress, &c., Fastesinas, G. P Lempritre, Baleall 
Heath.— 29th June, 1883, 

$228. CuurcH Couriines, A. J. Boult, London.—A 
communication from M. Haas.—25th June, 1883. 

ConceNTRATING SuLPpHuRic AciD, W. J. Menzies, 


it. ‘une, 1883. 
8. Liverpool.—29th June, 
, T. Smith, Brockley.—29th June, 


$239. Rotary Enotes, W. Frost, Manchester, and T. 
Luton,—29th June, 1 

8246. OBTAINING Satts from AMMONIA, J. Addie, Glas- 
gow.—Partly com. from J. Addie.— 30th June, ‘1383. 

8247, Cooxina Rances, J. Carrick, Glasgow.—30th 


June, 1883. 

8251. Rocks, T. R. Jordan, London.—30th 
June, 1883. 

8230. Taicyoes, &c., W. T. Eades, Birmingham.—2nd 
July, 1883. 


3273. ‘Consus, H. Johnson, London.—A communi- 
cation from G. F. Levieux.—2nd July, 1883. 

3279. CoaTina Tix, &c., C. Stuart, Fenny Stratford.— 
8rd July, 1883. 

$297. Forcine Rattway Serxkes, C. D. Abel, Lon- 

on.—A communication from A. Urban and &éhne, 

—8rd July, 1883. 

3311. Fiusnine, D. G. Cameron, London.—4th July, 


1883. 

8317. Separatinc Impuritizs from Cray, &c., 

8. ock, St. Austell.—4th July, 1883. 

3343. ARTIFICIAL a, T. W. B. Mumford, 
Victoria Docks.—5th July, 1 

8393. Gaseous Hyprocuioric Acip, C. D. Abel, Lon- 
don,—Com. from R. Hasenclever.— 9th July, 1883. 

3407. GRINDING Toums.ers, W. R. Lake, London. 
Accom. from 0. W. Minard.—10th July, 1883, 

3435. BLEACHING Ozoxerit, &c., J. Imray, London.-- 
A com. from J. C. O. Chemin.—12th July, 1883. 

8536. Eximimation of Nitrocesous Matrers, E. R. 
Moritz and H. C. Lee, London.—18th July, 1883. 

4424. Gas Merers, H. Green, Preston.—1l5th Septem- 


ber, 1883. 
= J. Redpath, Sheffield.—18th Septem- 


883. 

4507. Davirs, R. J. and J. H. 
Broker, Blyth.—2lst September, 1883. 

4589. ORNAMENTING V. Bltithgen, Prussia.— 
26th September, 188: 

4650. WINDING ‘ia BA Dobson, J. Hill, and J. A. 
Waite, Bolton.— 29th , 1883. 

4651. VALVES for REGULATING FLow of Liquips, W. H. 
Bailey & W. as Salford.—29th 

4697. WaTER-cLosETs, W. R. Lake, London. he com- 
munication from J. P. ‘Putnam.—2nd October, 1883. 

4835. Macyero Generators, M. Benson, London. —A 
com, from J. P. Stabler.—11th October, 188 

5047. Time System, W. F. U.S. 
—23rd October, 1 

5084. CoupLias, 8. Roberts, Tunbridge Wells.— 
25th October, 1883. 

5090. — Textice Mareru.s, F. C. Glaser, Berlin. 

E. Rtimmelin.—26th October, 1833, 

5135. CaBLe Raitways, H. J. Allison, London.— 
A communication from the California Belt Ruilway 
Company.—30¢th October, 1883. 


(Last day for fling opposition, 27th November, 1883.) 
3064. Latcues for Doors, J. D. Sprague, Upper Nor- 
wood.—20th June, 1883. 
3269. Broapciotu, H. J. Had 
A com. from E. Tai .—2nd July, 1883. 
3271. TeLerpHonic Apparatus, A. J. Boult, London.— 
A communication from C. 8. Steele. 


July, 1883. 

$284. for &c., J. Woodcock, Hudders- 
field, and J. Coulter, Batley.—3rd July, 1883. 

3286. SPINNING, &c., Fiprovus Susstances, J. H. Clap- 
ham, T. R. Whitehead, and T. W. Wheelwright, 
Bradford.—3rd July, 1883. 

$291. ArsEntaTE of Sopa, F. C. Blythe, Accrington.— 
8rd July, 1883. 

$294. Packmma of Storrinc Boxes, C. Schnerzel, Ber- 
lin.—3rd July, 1883. 

$296. Winpow Fastenrxcs, E. M. Loe, London.—A 
communication from W. C. Loe.—3rd July, 1883. 

3309. PREVENTING WASTE of Water, A. Tylor, Lo: 

—4th July, 1883. 
&c., W. Wade, Crewe.—4th July, 


3821. Fermentation of Beer, &c., F. Wirth, Germany. 
—A communication from A. Reihlen.—4th. July, 1883. 

8822. Rotary Enoryes, G. W. von Nawrocki, Berlin.— 
A communication from L. d’Andre and L. Lowe and 
Co,—4th July, 1883. 

3827. Toy Pistot, A _C. Henderson, London.—A com- 
munication from E. Barbé —5th July, 1883. 

J. Cornforth, Birmingham.—5th 

y, 1883 

$332. Portaste Cots, G. H. Needham, New Wands- 
worth.—5th July, 1883. 

3334. Rock Prerroratinc, M. MacDermot and W. 
Glover, London.—5th July, 1883. 

3835. COLLECTING Vapours, C. A. Burghardt, Man- 
chester.—5th July, 1883. 

3340. ELEcTRIcAL AccumMULATORS, W. Lon- 

don.—A com. from C. Dion.— 5th Jul: 

Temp.es, Oddy, Bradford. rth July, 
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Sueerzre, G. Gilchrist, Glasgow.—9th 

July, 1883. 

8403. Kerintnc Suaar, C. E, Van Haesendonck, Brus- 
sels.—10th July, 

3413. W. V. Wilson, London.— 
11th July, 1833. 

$520. Hotpine Drawine Rotts, W. R. Lake, London. 
re communication from J. H. Congdon and W. and 

rague, U.8.—17th July, 1888. 

3730. OBTAINING Matters, R. Holliday, 
Huddersfield, and W. R. Hodgkinson, London.— 
Slst July, 1883. 

3893. Dumpinc Boats, H. E. Newton, London.—A 
communication from the Barney Dumping Boat 
Company, Incorporated.—llth A t, 1883. 

3971. Cotourrne Marrers, T. Holliday, Huddersfield. 
—16th Aw 883. 

4108. Furnaces for Compustion of Fort, J. H 
Selwyn, London.—24th August, 1 

4122. Dvzrne &c., L. Glover, Silcoates.—25th 
August, 1883. 

4164. JacquaRD Macuinery, R. Scott, Nottingham.— 
29th August, 1883. 

4272. Removine Dirt from Rais, R. D. Jones, Liver- 


4549. Sroprina in Sups, Richardson, North 
Shields.—24th September, 1883. 

4575. Printine Presszs, W. R. Lake, London.—A com- 
munication from B. Huber and W. K. Hodgman.— 
25th September, 1883. 

Cuarr Cutrers, 8S. Edwards, Salford.—3rd Octo- 


1883, 
4716. Ain Compressers, F. W. Scott, London.—4th 
October, 1883, 


4782. TRANSPORTING PHOTOGRAPHIC J. E. 


Atkinson, Greenwich.—4th 1883. 
4788. G. B. Sharples, Walmersley,. 
th Oc 


we CLEANSING On, &c., J. Davids, Manchester.—A 
communication from A. Koellner.—6th October, 1888. 

4764. Packtne of Pistons, W. R. Lake, 

communication from J. E. Bell.—6th October, 1883, 

4801. Formine for use in SeconDARY BATTERIES, 
H. J. Haddan, London.—A communication from C. 
F. Brush.—9th October, 1883. 

4964. TRANSMITTING SounDs, A. G. Brookes, London.— 
A communication from T. Vail.—18th October, 1883. 
5152. PLumBers’ Frere, W. R. Lake, London.—A com- 
munication from F. N. Du Bois.—30th October, 1688. 
5200. Dyzinc Yarn, W. R. Lake, 

nication from J. H. Lorimer. —lst November, 1863. 


Patents Sealed. 

(List oy Letters Patent which passed the Great Seal on the 
2nd November, 1883.) 

2254. Yarn, &c., T. Knowles, Turton. 8rd 


9987. E. Edwards, London.—3rd May, 
2258, CHaonocrapus, A. Arnold and 
Huguenin, Geneva.—3rd May, 1883, 
2262. LeatHer for Serrino, =, J. Hall, Leeds.—3rd 
1883. 


May, 

2275. G. W. von Nawrocki, London.— 
4th May, 1883. 

2283. for Feepine Borris, F. Cook, Stam- 
ford Hill. —4th May, 1883. 

2284. Cranzs, C.J. Appleby, London.—4th May, 1883. 

2294. TreatinG Hops, A. J. Boult, London.—5th May, 


1883. 

2305. Watt Coverixas, 8. Fisher, Herne Hill —7th 
May, 1883. 

2309. Scrapinc Borrtoms of Sutps, J. Fishwick, Barn- 
staple.—7th May, 1: 

Stone, B. Hess, Plymouth. 

ay 

2333, "bvaronativo Sart Brives, W. T. Whiteman, 
London.—8th May, 1883. 

2835. ee by Gas, D. W. Sugg, London.—8sth 
May, 18 

Maxine Backs, H. H. Lake, London. —9th May, 


MILLING Macuines, H. H. Lake, London.—1l1th 


May, 1 
2414, J. London.—12th May, 1883. 
— Fountain Pess, J. Morton, London.—12th May, 


Woon Wasuino, J. Imray, London.—l7th May, 

2472, G. W. von Nawrocki, 
London.—17th hy 

. 8. “Tuckerman, Kinver.— 18th 


Covers, 8. 

2498. pos -CONDUCTING Coverines, A. J. Boult, Lon- 
don.—18th May, 1883. 

2551. Fisnine Regts, D. Slater, Newark-upon-Trent.— 
22nd May, 1833. 

2566. SuLPHATE of Liuz, J. H. Johnson, London.— 
22nd May, 1883. 

2567. Preszrvine Foop, J. H. Johnson, London.— 


22nd May, 1883. 
2578. Fives, R. Sutcliffe, Idle.—23rd: May, 
1883. 


2631. ReveRBERATORY Furnaces, H. J. 
Hocdan, London.—26th May, 1883. 

2667. TeLeraonic J. Graham, London. 
—29th May, 1883. 

2709. Stream Power, 8. J. and G. C. 8. 
Hill, Bedminster.—31st May 

2824. Coomine Eeas, J. Darling, Glasgow.—7th June, 


2877. for Binpinc Corron, E. Ascherson, London. 
—9 

2952. W. R. Lake, London —13th 
June, 1883. 

$185. Gas Enarnes, P. Niel, London.—25th June, 1883. 

3137. Steam Boriers, G. C. ‘and J. H. Fraser, Bromley- 
by-Bow.—25th June 1883. 

3254. Horse Natzs, J and J. Swalwell, 
Battersea.—30th June, 

3346. Houpers for &c , J. H. Johnson, 
London.—5th July, 1883. 

Marquetry Parquet, G. Howard, London.— 

13th July, 1883. 


8816. Potes for Lawn-TENNIs Nets, 8. C. Davidson, 
Belfast.—4th August, 1883. 

= C. J. Dobbs, Middlesbrough. — 

ugust, 

3915. INCANDESCENT oa Lamps, G. F. Redfern, 
London.—13th August, 1883. 

3922. Hyprocuioric Acip, L. Mond, Northwich.— 
18th August, 1883. 

$938. OBTAINING AMMONTA, L. Mond, Northwich.—13th 
August, 1883. 

3930. ArTiFiciaL Ivory, H. H. Lake, London.—l4th 
August, 1883. 

3972, TREATING VoLATILE FLuips, 8. M. Eiseman, New 
York.—16th August, 1 

8996. Motors for Lirtine, &e., F. W. Scott, London.— 
—lith August, 1883. 

4000. Furnaces, H. H. Lake, London. 
—l ugust, 1883. 

4006. Looms, T. Crabtree, —lith August, 

August, 1883. 


List of Letters Patent which the Great eal on the 
6th Nevenker, 1888.) 
1886. Vatves, W. P. Thompson, Liverpool. 


pre 
2354. MoLTEeN *Merats, O. Trossin, London.—9th May, 


1883. 

2360. Arsusrment of Tricycie Sappies, W. 8. Hony- 
wood, a and G. T. Cashmore, Handsworth.— 
Oth May 

2362. Busvarive Gratn, G. J. Hone, Poplar.—9thk May, 
1883. 


2264. Knitrep UNpERSHIRTS, M. Grieve, Leicester.— 
9th May, 1883. 
2367. Weavine Desions on S118, W. C. Kipling and 8. 
rown, London.—9th may, 1883. 
2374. GARDEN Frames, W. Wright and T. Holmes, 
Birmingham.—10th May, 1883. 
2375. Net Macuine, J. D. Jack, Elgin.—10th 


May, 1883. 

2378. Money in Venicues, J. M. Black, Lon- 
don.—10th 1883. 

~~ Looms, G. H. Hodgson, Bradford.—l0th May, 
883. 


2382. Cupota Furwnace?, A. Stewart, Bradford.—10th 
May, 1883. 

—* Tonnes, T. R. Crampton, London.—llth May, 

2412. Sues of War, E. J. Reed, London.—12th May, 
1 


2424. Teapots, J. Ridge, Sheffield.—12th May, 1883. 

2428. an Expiosive Compounn, R. *Punshon 
and R. R. Vizer, London.—12th May, 1883, 

2450. ENGINES for Carpinc Frisrors Mareruts, w. 
Tatham, Rochdale.—16th May, 1883. 
2451. CALLIPERS, St. J. V. Glasgow.—16th May, 


1883. 

2459. Frre-escars, T. Hale, Claydon.—1l6th 
ay, 

2461. Perroratine Papsr, W. R. Lake, London.—l6th 


May, 3 

= Inpico, W. Brookes, London.—18th 
a 

2493. Exxcrricity, J. D. F. Andrews, 
Glasgow.—18th 1883. 

2508. Gaiters, &c., C. M, A. de Gauban du Mont, 
Paris.—19th May, 1883. 

2584. Stram Encines, A, M. Clark, Londor.—23rd 


May, 1883. 
2596. Sream, {H. Tipping, Greenwich.— 


| 
/ 
$278. Evecrricat Conpucror, H. H. Lake, London.— 
A com. from T. H. Dunham.—3rd July, 1883. 
3283. Sarery Vatves, A. Turnbull, Glasgow.—3rd 
| 
pool. —5th September, 1883. 
4287. Corton Grins, H. Haddan, London.—A commu- 
nication from D. 8. Chapin.—6th September, 1883. 
4403. Carpet Sweepers, H. J. Haddan, London.—A 


370 


THE ENGINEER. 


Nov. 9, 1883. 


2663. Rorary Screens, H. Shield and W. N. Crockett, 
Nottingham.—29thk M 
T. “Holliday, Huddersfield. —29th 
2678, Barreriss, A. M. Clark, London.— 
2712. Coons, J. Obren, Rio de Janeiro, Brazil.—Slst 


May, 
$134. Liquin3, F. T. Bond, Gloucester.—25th 
June, 1883. 


Brake, W. Corteen, Sheffield.—27th 
Rattway Ports, 8. Pitt, Sutton.—6th 
3384. Boors as Susstirores for Lracines, W. R. Lake, 
London.—7th July, 1883. 
3578. Mecuanisw, W. 8. Harrison, 
Barnsbury.—20th July, 
Hitchcock, Taunton.— 


3613. Lanp, R. 
23rd July, 1883. 
3658. Taasres Fats for Soar, J. Imray, London.— 
26th July, 1883. 
4008. Gas ee, E. K. Dutton, Manchester.—18th 
ugust, 
Inon Ores, W. Arthur, Cowes.—28th 


List of Specifications published @ the 
week ending November 1 


5002, 2d.; 6042, 4d.; 811, 2d.; 369, 6d; 943, 6d.3 
1150, 6d.; 1292, 2d.; 1318, 4d.; 1320, 1s.; 1397, 2.5 
1339, 6d.; 1343, 2d.; 1 46, 6d.; 1349, 4d.; 1359, 6d.; 
1361, 2d.; 1364, 2d.; 1367, 2d; 1870, 4d.; 1871, 
1376, 6d.; 1378, 6d.; 1380, 4d.; 1881, 2d.; 1884, 6d. 
1885, 2d.; 1387, 1389, 2d.; 1390, 2d.; 1391, 6d.; 
1392, 6d.; 1393, 6d.; 1394, 2d.; 1895, Sd.; 1396, 6d.; 
1398, 6d.; 1899, 6d.; 1402, 2d.; 1403, 8d.; 1405, 4d.; 
1406, 2d.; 1408, 4d.; 1410, 6d.; 1418, 8d.; 1416, 6d.; 
1417, 6d.; 1418, 1419, 2d.; 1420, 1421, 6d.; 
1422, 24.; 1423, 4d.; 1424, 6d; 1425, 2d.; 1426, 6d.; 
1427, 2d.; 1428, 2d.; 1429, 2d.; 1 4d.; 1435, 6d.; 
1436, 8d.; 1438, 2d.; 1439, 2d.; 1440, 2d.; 1441, 4d.; 
1444, 6d.; 1445, 4d.; 1446, 2d.: 1447, 4d.; 1449, 64.5 
1451, 4d.; 1452, 6d.; 1453, 6d.; 1454, 8d.; 1456, 2d.; 
1459, 6d.; 1460, 6d.; 1461, 2d.; » 2d.; 1465, 2d.; 
1469, 2d.; 1471, 2d.; 1373, 4d.; 1474, 4d.; 1478, 6d.; 
1479, 2d.; 1481, 4d.; 1483, 24; 1485, 62; 1486, 6d.; 
1487, 6d.; 1488, 6d.; 1490, 2d.; 1491, 2d; 1493, 2d.; 
1495, 6d.; 1498, 2d.; 1500, 6d.; 1503, 4d.; 1505, 6d.; 

7, 2d.; 1515, 6d.; 1518, 2d.; 1528, 2d.; 1524, 8d.; 
1554, > 1555, 1604, 1729, 
H > 2651, 3 2780, ; 8302, 6d.; 
3412, 6d.; 3598, 6d. 
ee will be forwarded by post 


ABSTRACTS OF SPEOIFIOATIONS. 
Prepared by ourselves for Tax Excrverr ai the 
Office of Her Maj ¢ Commissioners of Patents. 


6042. Apparatus FOR From 
wars EB. Barnes, Ulverstone.—18th 
December, 1 

clearing snow from rail- 
ways and rowds by moano of jets of steam of exhaust 


311. Trrcycizs, H. Van der Weyde, London.—l8th 
January, _1883.—(Not proceeded with.) 2d. 

This in the ar t and combination 
of parts whereby the steadiness and capability of 
as is also the 
adaptability for speed and for sharp turning of the 
369. G. BurNER ARATUS, @. S. G@rimston, 

and Bowen, Neots.—23rd January, 


This relates to improvements on potent No. 900, 
dated 24th February, 1882. The gas is delivered in a 
downward direction from the lower ends cf a number 
of small vertical tubes arranged in a circle. 


pen 

tube or cylinder, and issues at the lower end of 

> together aa the gas. The gas and air then 

the 

outwards from the povern every way. 

ignited forms a ring or sheet of flames. me 

horizontal direction of the flame is preserved by a 
oa, the exterior of the cylirder at its 

en 


948. MerHop or anD APPARATUS FOR DRYING ANIMAL, 
VEGETABLE, AND OTHER Scpstances, W. R. Lake, 
London.—20th February, 1883.—(A communication 

Jrom L. Maiche, Paris.) 6d. 

This relates to the method or process of drying in a 
comparative vacuum, that is to say, at a low tempera- 
ture and at a low pressure, animal, vegetable, or other 
substances which require this mode of treatment in 
order to obtain products of superior quality under 

economical conditions, which method or process is 


* based upon the combination, under peculiar condi- 


tions, of the action of a vacuum with that of heat. 
1150. Apriiance To FacititaTe THE PuTTING oN OF 
or SHogs, A. J. Boult, London.—8rd March, 
1883.—(A communication from G@. N. Vallery, Yvetot, 
France.) 6d. 
This relates to a frame in which the boot is fixed, 
and the mouth stretched open so as to insert the foot. 
1291. Recerractes ror Pocker Usk To Carry 


1202 FASTENERS FOR GLOVES, Croan, &., 
W. R. Lake, London.—10th March, 97 com- 
munication F. J. Kraetzer, Boston, U. Not 


proceeded with.) 2d. 
This relates to ane catch fasteners. 
1293. Traction Exoryzs, A. and G@. Achilles, 
The object in to facilitate then pplication of 
e object tate application of sprin 
to the road wheels of traction and other engines. ni 
1294. Ramway Foc Sicwat Apparatus, &., J. Cole- 
man and I. Henson, Derby.—10th March, 1883. 6d. 
This relates in with a hopper 
containing a column of detonator way fog signals, 
separate the ap fog signal in the column 


of a slide to 
from the remainder of the fog ' and relieve it 
from pushed from the 


a fore it has 
hopper on to the rails. 
1296. FoR Use 1n Crusuine Sugar CaNEs, 
&c., A. & Brindley, ee ng and J. Worsnop, 
London.—12th March 1883. 
This relates to the poe nal of fluted rollers which 
work 


The principal o 


el lines or rows, in such a 
spindles not only cross their 
th in a zig-zag direction as usual, but also cross 

params m back to front or vice vers4 from one row to 
to together, and thus 


The object is to construct the case or holder in such 
a manner that the articles contained therein may, on 
the lid or cover being raised or opened, be fully dis- 
played to view cad 


1300. Macuinss, J. C. Mewburn, London.— 
12th March, 1883.—(4 communication from J. 
Cardon, Lille) 6d. 

relates to the construction of a machine which 


rities as carbonates of lime and magnesia and sulphate 
of a and it consists in heating the —_ to about 

~~ Fah., whereby the salts are converted into 
feeoie ie. particles, and the water so heated is then 
passed through a filter or se tor, by which the in- 
soluble particles are remov Sui! apparatus for 
effecting this object is described. 


1820. Apparatus BJ GENERATING AND CONDENSING 
Sream, , J. Paisley.—13th March, 1833, 
ae from D. Provand, Valparaiso, 
Chili. 8 

This invention, which to. 

apparatus for g 


18301. Formine Cast MeEraL EMPLOYED TO 
TusutaR Hanpies, &c., R. Clayion, near 
Bilston.—12th March, 1883. 6d. 

Bs object is to render the employment of chills 
providing against liability of the 
socket 


1802. For Doors, Wixpows, anp 
R. Whiston, Wolverhampton.—l2th March: 


ng in which the bolt is 
worked by a screw thread. 

1808. Apparatus For Propucinc Lerrers 
Ficurss on Metal, &c., W. P. Thompson, Liver- 
—12th March, 1883. communication 

B. Wood, jun., Northampton, U.S) 6d. 
This relates to the method and apparatus for 
ting letters and figures on metal by the use of 


March, 1883.—( Not 2d. 
The object is to malty tee the ad eating, 
and working of sole sewing and other se 
chines in which a whirl is used, and it ow Been in an 
—Je for the connecting rods and cog wheels used 
or chain of leather, metal, or other material 
guided by wheels or rollers, so that the band connects 
the cam shaft to the horn spindle, by wey ona 
wheel on the cam shaft, the cam, or other suitable 
position, and gives motion to the whirl. 
1806. Srixxine axp Twistinc Fisres, Morley, 
Se. —12th March, 1883.—(Not proceeded with.) 


This relatos to apparatus fr det ting and ng | 
or breaking the yarn at points where portions 

attached to the main 
thread, and it also serves to detect ‘‘ doubles.” = 
or more brackets carry two adjustable plates, the 
inner edges of which form a gauge. 


1807. Looms ror Weavine, 7. Hollingworth, Black- 
~ March, 1883.—{Not proceeded with.) 


This relates to for adjusting an 
ing the weigh of the warp beam and the delivery 
of warp. To the lower cross rail are fixed brackets 
in which a stud or shaft is secured and has an arm 
carrying a pawl. On the stud is a loose catch wheel 
with clutch box, the clutch engaging with a like 
clutch on a lever fulcrummed ona stud. On the boss 
of the catch wheel is a hook for the weighting ro 
Which pasees thence round the nec ef te rue of of the 
warp beam 
1308. Fine Escapes, W. Brierley, Halifaz. 

March, 1883.—(4 communication 
B. Holdsworth, Trinidad, U.8.)—(Not 


with.) 2d. 
A framework is secured to the walls of buildings 
anaes a winding barrel around which is a wire rope 


nates below the — of the flue.’ The front of the flue 
forms a smooth conical sleeve communicating with 
the fire space, and it receives the heating tube. 


1810. FP. M. Wright, Haileybury 


are arranged 80 = a8 S the driver can 
exert er thereon when they are behind instead of 
in front of the axis. The driving shaft carries gear 
wheels, and other wheels carried by a prolongation of 
the fork gear therewith and their spindles carry the 


* To BE WoRKED By STEAM Anp AiR, H. H. 
Lake, London.—12th March, 1883.—(A communica- 


an auxiliary motor. The Living wheel shaft carries a 
wheel gearing with a wheel on a horizontal — at 
the outer end of which is a face plate with a crank pin. 
A pump is mounted on the =F appre and its piston con- 
nected to the crank pin, this pump ha an induc- 
tion pipe, an eduction pipe, and proper valves to con- 
stitute cither an air or water pump. The eduction 
pipe leads to the boiler, which it enters above the crown 
sheet, and has a branch fitted with a relief valve. The 
induction has a T pipe witha 
valve, and a stop 
designed to force either air or ‘rater into the 
required, and the air mixes wi tho ond 
to the cylinder of the engine. 
1812. Twistmsc on Yarns, J. Farrar, 
March, 1888.—(Not proceeded with.) 


soaiiiets one arrangement a “ Rabbeth” spindle, 
or what the inventor calls a ‘‘ self-contained spindle,” 
is employed, and has the wharle for driving it placed 
above the top spindle rail of the twisting frame, the 
uw per half age bq about midway of the length 

the spindle, ich passes into a long tube below, on 
which the lower half of the wharle is formed. 
1815. Tesnis Batts, F. 0. Heinrich, Wimbledon. 
—12th March, 1 2d. 

The balls are coated with a solution of india-rubber, 
to which fibrous or other suitable material is caused 
to adhere. 

1816. Domestic APPLIANCE FoR CUTTING a &., 
G. Clayforth, Kent.—12th March, 1883. 

A number of cutting blades are secured -¢ a handle 
so that they are all level with each other, and serve to 
cut edibles into strips. 

181'7. APPARATUS CONNECTED WITH THE HAXDLES OF A 
VALVE OR OTHER CLOSET FoR PReveNTING WasTE 
OF Wey J. Harsant, Wandsworth.—18th March, 


The object is to prevent waste of water and also form 
an effectual seal for the basin Se eee by re- 


release the inner s on the bottom valve 
to close before the water supply valve. 
1318. Apparatus For Woo. 

J. Wilkinson, Yeadon.—18th "March, 


The inventor employs a shaft having suitable cranks, 
tumblers, and excentrics; each excentric or crank 
carries a link ; each end of each link is connected to 
the horizontal shafts of the rubbing rollers, upon 
which are endless rubbers or bands. _ excentrics 

the rubbers, which are revolving at 
the 


1319. Heatme axp Puriryinc ror Use in 
Sream J. H. Johnson, 
13th March, 1883,— 


‘A from @. 
Btrong, Philadelphia. 
This to the coon Ty from water of such impu- 


-| feeding to 


ially applicable for obtain ng fresh or drinking 
water from sea or salt water, and it 


metallic plates, w! may be 

drical, or of Sther = rmit the 
passage of heat by conduction © metallic 
plates from one of the two chambers or ae ts, 


or combinations of these, to the other, but preventing 


the passage of water or steam. 
1821. Carssons, J. J. F. Andrews, Isle 0, Dogs.—18th 
March, 1883.—( Not proceeded with.) 2d. 


Belts, casings, or air chambers are formed along the 
sides or inner skins, and all round the caissons, so as 
to pt enc sufficient buoyancy to float the caisson at 

poy Mone ne draught of water, but not require ballast 
to steady the caissons. 
1998. PoriFicaTion oF Gas, W. W. Boz, coon, 
and G. Waller, Southwark.—13th March, ” 1888. 

This relates to ‘scrubber washers” for remo 
ammonia, tar, and other impurities from coal gas, ap 
is based on the apparatus page in bed pong No. 4262, 
A.D. 1882. A cylindrical or 
horizontally, and has vertic eFi-r is ‘ivi ed by 

cal d © case 


verti into 
pee above its isa shaft, 
with dia: ding with each alternate 


diaphragm in the case, such t being sup ae ea = 
bearings and caused torevolve. In 

the shaft carries two iron discs secured ae 7] 
radial plates, so as to form pockets, each of which con- 
tains wooden aay or metal tubes kept in od by 


— pla' The first and last chambers have 
ha ody e serving as & inlet and the other 
as os the outlet. “The intermediate chambers are con- 


nected in pairs b: 
supplied to the h 
1824. Pompixe on Forcixno Gaseous J. 
t proceeded wit 

A vertical cylinder Ds the cover and bottom both 
curved downwards towards the middle, and in the 
pater is a packed piston with its upper and lower 

ides correspondingly formed. From the wu and 
lower ends of the cylinder lateral passages to 
valve-boxes, in each of which is a suction and also a 
di valve lying on a grating, these valves being 
accessible by openings with suitable covers. 

1825. Hypravtic Lirts, W. Johnson, Westminster. 
—13th March, 1883. 6d. 

This relates to hydraulic lifts in which water is 
employed as described in patent 3 5149, a.p. 1880, 
for counterbalancing the weight of the cage 
plunger, and for compensating the variation of load 
resulting from the greater or less protrusion of the 
plunger, the object being to simplify the construction. 
economise 8 , and obtain facility for erection an: 
repairs. For Purpose the counterbalancing cylinders 
and plungers are — annular, surrounding the 
cylinder and its er, so that the whole accom: 
modated on one coe 
lift shaft, and without requiring ext 
nections. 

1326. Governors ror Gas Evoines, 7. Ashbury, H. 
Sumner, and R. W. B. Sanderson, Manchester.—13th 


Bom Water or other liquid is 
w shaft. 


governor. 


18277. Packinc Rinos Sprincs ror Pistons, C. 
Mace und W. Tate, March, 1883. 


—(Not proceeded with. 
of the rings 
and springs. 
1828. ror Smoxme Topacco, W. C. Dean, 
March, 1883.—(Not proceeded with.) 


pe is Pan longitudinally, so that it may be 
eae and expose the interior ‘the bowl and stem 

ae cleaning purposes. 
1880. Sewixe Macuives, H. J. Haddan, K 


1087. Barus, WasHina Trovons, 7. J. Saunders 
nd H. W. Glasgow,—13th March, 1883,— 


) 
construction of the overflow and 
valves, 


of the primary air bei rt and the 
secondary air in another part; Thirdly, the construc- 
tion of perforated bricks with tubes and ues, and 
their to erative furnaces ; 


1841. LUBRICATORS FOR JOURNAL-BOXES OR Bearinos, 
W. R. Lake, London.—13th March, 1883.—(A com: 
munication from H. R. Randall and C. G@. Till, 
Brooklyn, U.8.) 6d. 

This relates to the combination ey A a rotary brush 

of a frame, in en the eaid brush is arranged, and 

supporting the said frame and 

thin a with the ends in 

of box, and to hold 

in contact with the journal 
which is received in the box. 


1342. Fire- mem, W. jae, London. — 18th 
March, 1883.—(. tion from N. B. Braun- 
feld, 
is consists essential - of a ee box, pulleys 

within the same, and a rope or a wm he loop, ‘adapted 

to be attached to either ~~ of tha sa 


ror CuTTinG Paper, &., 
R. Lake, London.—18th March, 1883.—(4 com- 
mnction Srom 0, Lelm, Paris.)—(Not proceeded 
w 
This relates to the construction of a machine which 
is provided with rotating cutters. 


1844. Macuinery vor Paickina or Carps 
For Jacquarp Looms Mecuanicat App.i- 
aNcEs FoR CoNTROLLING THE WorK, J. Amjorn, 
Comte de Sparre, Paris.—18th March, 1883. 6d. 

The apparatus is based on the employment of an 


the design to — weaving by means 
of the cards to be pierced, the said plate acting on a 
row of oscillating keys, which transmit their movo- 
ments to small with square heels; these arn 


1346. Am Pumps, F. Wirth, March, 
1883.—(4 from H. and J. F. Beins, 
Netherlands.) 

The cylinder B Pe plunged into a suitable liquid or 
connected with a receiver ——s the liquid, and 
the piston-rod passes through the liquid and out b; 
an opening. At the other end the cylinder communi- 
cates with the vessel E closed at top and also contain- 
ing liquid. In this vessel is placed’ vessel F contain- 
ing mercury. Tubes G and I open into the cover of 


vessel E, G plunging into vessel F, and I allowing free 
passage ‘of air from vessel E, The other end of G ter- 
minates in ae H, and tube I plunges into mercury 
in vessel K. By operating rod L the vessel F can bo 
raised or lowered. When the piston is operated the 
liquid in E will fall and form a vacuum in this vessel. 
The air in receiver H will pass through the mercury 
in F and enter vessel E. On = gt return of the piston 
the water will re-enter E and the air be forced out 
through tube I. 
Sscurixo Storrers 1x Borrves, 7. le Poidev 
—13th March, 1883.—(Not proceeded with.) 


This relates to the construction of the apparatus for 
tt. g the stopper to the neck of the bottle. 


—13th March, 1883.—(A communication from @. 
nent Germany. )—(Not proceeded with.) 

The object is to provide sewing machines with 
mechanism by means of which it will be possible = 
use in sew! not only yarn wound on reels 
bobbins, but yarn wound in coils or on flat and 
1331. Mecuanism ror Convertinc Motion Espsci- 

ALLY TO THE SHUTTLE MovEMENT OF ——— Ma- 
cuines, S. Pitt, Sutton.—13th March, 1883.—(A4 
B. Miller, New U.8.) 


The inventor claims in a sewing machine the combi- 
nation with a rock shaft having a slotted crank of a 
lever Keach a with a projection adapted to enter and 
work uch slot, said lever being attached to a bed- 
‘i swinging links on opposite sides of 


BuRNING OILS, TOGETHER W 


ly heated 


burners in a form and oaat 
with air. The invention em improved forms of 
retorts and connections for supplying the hydrocarbon 
and My and directing the flow of fluids, vapours, or 
gases during distillation, and an improved arrange- 
ment of raiseibuting pipes and burners and valves to 
regulate the combustion in all parts of the furnace. 
13835. CenrrirucaL Separatinc Macuines, F. 
H. F. Engel, Hamburg.—13th March, 1883.—(A com- 
one | from H. Petersen and W. Ritter, Ger- 
man: 

The object is to automatically regulate the feed to 
centrifugal machines for separating compound fluids 
and it comalat in effecting this by the of liquid 
contained in the drum or vessel, w as soon as it 
has attained ite normal atap valve or 
cover closing the feed pipe. 


1836. Coxstruction oF Cenram Parts oF BAKERS’ 
Ovens, F. Smith, Lambeth.—18th March, 1883. 8d. 
The ovens are provided with counter- balanced doors 
hung from the top of a door frame so as to keep in part 
of the top heat and of the steam when the es 
open. A sight frame with 
vided, and arrangements are d for Lighting 
e interior of the oven. 

1888. Burron-noLe Feepinc MECHANISMS FoR Szw- 
inc Macuinges, A. W. L. Reddie, London.—18th 
March, 1883.—(4 communication from the ~~ 
Machine Company, Incorporated, Troy, U.S.) 18. 6d. 

to in m for 
machines fabrics “boving button- 
holes with one rounded or eyelet-shaped, 


1349. Pacsvores or Acip, &., AND 
APPLYING THE Same TO THE TREATMENT OF Woop 
Potp, &c , J. 8. McDougall, near Manchester.—13th 


883. 

This relates to the production of sulphurous acid or 
solutions containing a acid or sulphite or 
re ad salts, without the use of condensing towers or 
columns. 


13850. Esvetores rox THe Proyecrites or Rirtep 
8, Pitt, Sutton.—19th 1883.—(4 


communication from Lieut.-Colonel G. V. Fosbery and 
H. Pieper, Liége.) 64. 
This relates to the construction of envel for = 


jectiles of cylinders, formed from thin sheet m 
and having teeth formed around their sides, or ee 
their forward ends bent outwards, 


1852. Vevocirepgs, &c., W. Morgan, Birmingham.— 
13th March, 1883. 6d. 
This relates to the construction of the driving chains. 


1853. Mawnuracrure or Leap CoLour 


Leh 
The object is the production of pencils with a 
movable marking lead or stick of colour composition. 


1854. App.iances To Factnitate TRAMCARS PA£SING 
Ports, J. London.—13th March, 1883.—(Not 


The object is to enable tramcars to be over 
points by mechanical means, capable of 
upon by the driver without leaving his foot-board. 


1358. Apparatus ror Orenrxo CLosep Packaazgs, F. 
C. Glaser, Berlin.—14th March, 1883. rd communi- 
cation from F. H. Arnd, Weimar.) 6d. 

we ihis relates to opening the packages by means of a 


1859. Fittines ror Venicues, R. Hill and 
W. Pollitt, Heywood.—14th March, 18838. 

This relates to the means for the ome pony of 
horses to the ends of the poles of vehicles, and has for 
its object to facilitate the attachment and release of 
the horses. 


1860. Construction oF PorTABLE FiRE-PROOF AND 
oTHER SHetvine, &c., B. Harlow, Macclesfield.— 
14thMarch, 1888. 8d. 

The shelving or racks are constructed with pedestals 
having two or more rows of sockets or holes and having 
longitudinal bars fitting said sockets or holes, the 
whole forming a rigid structure capable of being rapidl y 
erected or taken to pieces. 


1868. Manuracture or ComPpounp APPLICABLE AS 
Cement on Mortar, &c., J. Imray, London.—l4th 
—(A communication from B. Pick, 


ris.) 

The state ingredient of the compound, about 
75 od ge of the whole, is gypsum or hydrated 
sulphate of lime, and the other ents are marl 
fi , and coke dust, or apy containing iron 


1299. Cases on Houpers For Cigars, CIGARETTES, 
NEEDLES, Pins, Lucirers, &c., F. Mac D. Robert- 
om. and J. B. Cousté, London.—12th March, 1883. 
¢ cation from A. Klinne, Dortmund.) 6d. 

This consists, First, in the use of an open pan to 
contain water, the steam from which serves to keep 
the fuel support cool; Secondly, the eurenqement of 
the regenerative portion of the furnace which permits 

ae sag the three operations of preliminary hackling, 
: kling properly so-called, and finishing or combing. 
in using one or a series of two or more generating 
condensers, which may be of any shape or construc- 
tion, each consisting essentially of two chambers or | regenerative gas furnaces ; hly, dividing the interior 
compartments, or combinations of the setting into a series of chambers, and the mode 
of constructing or building up partition walls ; Sixthly, 
s the use in the partition walls of a number of small 
openings to prevent the stagnation of the heating 
ate representin, in _ in 
Patent-oiice on receipt o he amount of price and 
pe. Sums exceeding 1s. must be remitted by 
to ° er er 8 
by the keys, act or do not act on the bars or pushers of 
Palentaco, Southampton-buildings, Chancery-lane, the hertosetal rods, which actuate directly the large 
Se ee vertical wires or hooks of the punches of an ordinary 
1309. Sream Bowers, G. W. von Nawrocki, Berlin.— en a 
12th March, 1883.—(4A communication from B. [i346] 
Volcker, Germany. proceeded with.) 2d. 
A heating tube is placed within an arched flue and is - I | 
arranged concentrically therewith in front, and some- 
‘March, 1883.—(Not proceeded with.) 2d. | 
F The governor has a central hollow spindle, into eA J} K ic = 
College which is fitted another spindle carrying the end of a os AF F Il 
with.) trip lever. On a stud on which this lever swivels is — 
“’ | also a bell-crank lever to lift the gas valve by engaging 
with the end of the swinging valve spindle, and which 
is actuated bya cam on the shaft which drives the 
tube or cylinder surrounds this group of small tubes, TY ; 
and projects below them. At the centre of the same 
group, a flat disc of metal or earthenware capable of 
adjustment, or preferably a conical defiector, is sus- 
Marcuss, &c.,@. W. von Nawrocki, Berlin.—10th Sth 
March, 1883.—(A communication from T. Remus, Chicap ce communication from C. Holland, 
ith. 
semi-cylindrical This consists in the method of burning hydrocarbon 
: z z fluids with steam and air by introducing the fluid into 
a heated chamber from which any imperfectly volati- 
actuated Dy the Dandie. he handle hollow, and 
through it passes a spindle, the lower end of which is 
connected to the bottom valve, while a projection on 
the actuates the water valve. A 
braiding 
square 
ent and 
combination 0! e “roses” and governors of the 
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ot 


Nov. 9, 1883. 


COLLAR FOR AND OTHER Animals, D. 
4th March, 1888.—(Not ‘pro- 


This relates to the construction of collara for horses 
and other animals made of a steel plate, or steel plates, 

or other metallic grooved ” or otherwise 
united and cut or stamped to a pattern. 


1864. Dywamo- ELKOrTRO - DYNAMO 
March, 


volves within a stationary ged 
ing through the axis of revolution. The commu- 

=. of ord construction, brushes made 
flattened tubes, containing a lubricant fusible at a 
moderate temperature, = provided with holes at 
their points of contact. When wae OF as a generator the 
is se tely ex machine 
may be provided with a 
counter to act as a meter, 

1865. Manuracrure or A MATERIAL FoR THE Seats 
AND Backs OF on &c., H. J. Haddan, Kensin 

ton.—14th March, 1 communication from 
Schimmel, A Annaberg. .) 4d. 
This relates to thettreatment of wood fibre and tex- 
tile ma‘ 

1866. APPARATUS FoR THE MANUFACTURE OF ILLUMI- 
NATING AND Heatina Gas FROM PeTROLEUM AND 
orneR Os, H. J. Haddan, Kensington.—lith 
March, 1883.—(Not with. 

This relates to a tus for the destructive distilla- 
tion of ae and other oils. 


1867. Tre Wacons, G. W. von Nawrocki, Berlin.—14th 
March, 1883.—(4 communication — A, Taechner, 


Berlin.—(Not proceeded 
This tes to in the general con- 
struction 


1868. A. Diss, West Bergholt.—lath 
are. 

This relates to a fire-escape fixed inside the walls of 
the house, 


1869. Oxsviatina on RepvcomG Damace AND Loss 
ARISING FROM COLLisions OF OR Leaks IN SHips, 
G. H. Down, Cardiff.—l4th March, 1883. 6d. 

This relates, First, to the application of india-rubber 
buffers in front of the bows; ; and Secondly, a guard or 
shield to be placed over holes or leaks. 
13°70. Mecuanism or Execrric P. 

Jolin and J. Parsons, Bristol, and M. F. 
Dublin.—14th March, 1888.—(Not proceeded with. 


This invention relates to meters m ae 
means of clockwork apparatus —* in th cir- 
cuit and actuated by an electro-magn 
1371. Commutarors ror Macuines, 

Z. de Ferranti and V, & &zezepanowski, London, 
—1l4th March, 1883. &d. 

In the hollow end of the armature axis are 

insulated from each other and the 


ol copper ya the axis the rods are coupled to segments 
ne concentric with it. ents are 
be with 
The 


material. 
ternate metallic strips are — led together, an and the 
its and the radial strips 


on the dine are arranged as to give continous 


1372. Srrucrores ror Horticutturat Por- 
posses, &., J. B. and F. B. Rendle, Westminster.— 
14th March, 1883, 


arrangement of metal rafters, cap 


or Boos, L. Dee, London.—l4th March, 
883.—(Not procecded with.) 2d. 
This relates to the construction of a metal back. 
13'76. Woov-workina Macuinery, B. Cory, Barnes. 
18&3. 6d. 


circular saw bench, with i teeth “aligh mater en to the 
above for the purpose of feedin, on to the 
saw; Thirdly, a "iension screw 


1878. OR MACHINE FoR Savino Lirs, 
&. Bott, Birmingham.—15th Ma: 1883. 6d. 
This relates to the construction y & 
as to regulate the rate of speed of the 
1379. Emery Wueet ror Grixpino, PoLisnino, AND 
T. West, London.—15th March, 


The composition consists of emery ler, hydro- 
chloric acid, magnesian , fron pyrites, 
alum, saltpetre, and water. 

1380. Preparation or Prorunss AND PHOTOGRAPHS 
TO BE USED IN THE PropvucTION oF PICTURES BY 
PHOTOGRAPHY AND PROTO-ENGRAVING, AND Propuc- 
TION OF Printine SuRFACEsS 
THEREFROM, R. Brown, R. and J. Bell, 

The objec produce pictures or with 

parte or lined surface, so that or photographs for 

= ry the production of pictures b art of photo- 
graphy and photo-engraving and photo-lithograpby. 

1881. Comrounp or Liquip SOLUTION T0 BE EMPLOYED 


apparatus so 
descent. 


th.) 2d. 
re added 40 oz. of caustic 
soda (of strength 45 Twaddell's 8 test), and 1 oz. of tartaric 
acid. To these are added sulphuric acid. 
1382. Apparatus ror Ixsectina Liqorp 
OR OTHER SUBSTANCE INTO Vines, &c., Edwards, 
London. March, 1888. — ha communication 


rubber , which can be filled under any pressure 
purpose of injecting an table 
phylloxera or otherwise act ‘open th opine. 
1884. Fasrentnes ror Borris J. M 
and L. Kingston-upon-Hull.—15th ‘March, 


1883. 
of a or having a sliding 
limb fiat fornca with a catch to take hold of a screw or 
similar device either on the head of ot stopper or on 
collar around the bottle neck, and 
limb attached either to the said collar or to the head of 
the stopper. 
1385. Manvuracrure or BEARINGS FOR SHAFTS OR 


from La Société des Couverts 
Paris.) — proceeded with.) 


tes to an composed of 

by weight, zinc 15, nickel 25, to which is ded a 

quantity of magnesium, say about J, or } per cent. 
1387. W. H. Brassington, Manchester. 

rela an arrangement for turning or guiding 
the perambulators, 
1888. Preparatory TREATMENT OY FLAX AND OTHER 
LIKE STRAWS AND FrBRovs J. R. Dry, 
London.—15th March, 1883, 


THE EN 


GINEER. 


soda, and then in 


1889. Storage anp TREATMENT OF GRAIN, CHIEFLY 
FOR BREAD-MAKING AND MANUFACTURE OF BreEap, 
18838, ‘ot proceeded with. 
This rela ai. im in the whole process of 
treating 
1890. Mareriat or Composirion To BE UsEp as A 
SupsTiruTe FoR PLASTER OF Paris, TRIPOLI, OR 
THE LIKE, AND THE yee OF samE, A. J. 
Boult, London.—15th March, 1883.—(4 communica- 
ag from .B. Caspari, Paris. proceeded with ) 
For the that the carbon may remain in it, 


d together :—80 


1901, 


oor, the an 

shot forward, d: t 


bolt has to be withdrawn so far as to ensure its being 
caught and retained. 


1802. Sack Lirr &e., T. and A. Lewis, Kettering. 
—1ith M 6d. 


1 
This camae te a sack lifter of the hand-barrow 
type: of the combination of a steelyard weighing ma- 
elevator. 


and the sack 
1898. Macuines THE or Loorep 
Fasarics, H. H. Lake, London.—15th March, 1883.— 


(A ication from La Coutural et Cie., 
This consists essentially in oe one set of 

in opposi! only 


ecessary for ma! 
Siferentiy from those of the other set, and sets 

ting in ore in or upon the other under the action 
jock with two arms or branches. 


1804. Meruop or anD APPARATUS FoR TREATING Hops 
ror Brewine, H. H. Lake, London.—1l5th March, 


1883.—(4 communication from F. Slama, Tacha: 
and Faiz, ‘Kauth, Bohemia.)—(Not proceeded 
with, 

This method of e the active 
principles from hops in the boiling thereof with wort, 
and to appara’ lor. 

1895. Apparatus FoR TRANSFERRING, Ralsinc, AND 
Rartway CoaL Wacons, AND TRANSFER- 


RING COAL THEREFROM FOR LOADING VESSELS, G. 
Taylor, Penarth.—l6th March, 1883. 8d. 
This relates partly to the construction of portable 


1896. VatveLess Rotary Motor Pomp 
W. Dawes, Leeds.—16th March, 


At the end of shaft Cis a bevel wheel D ig with 
wheel the, stoum nd’ ex fixed to a circular 


8 of 
motor a cone ay the trap to drive the 
governor, w by means of a wedge is caused to 
shift the strap along the cone as the speed of the 


governor varies, 
1898. Macuivery For AND 


This consists a machine for A and 
bending metallic pienes of the use of two series of rolls 
8o arranged that while the rolls constituting the upper 
series are retained with their axes in a common hori- 
zontal plane, the rolls of the — series are movable 
together in a vertical sense, and can be caused to 
meme or recede from the upper series simul- 

taneously. 


1899. Avromatic 0. Busoler, London. 
The obj btain exact self-acting adjust- 

an 
ant of f the pee pencil in the holder. 


1402. Apparatus FoR MEASURING AND MARKING 


Lencros or Fasrics, &., C. A. Weck- 
becker and L. 16th March, 


1883.— (Not wi 
red point to Tress or at any 
req' cloth or 
in order to in the of 


1408. W. Moseley, Lon- 
don.—16th March, 1883. 
This relates to an ~~~ — in “ Blake trans- 
mitters ;” also to an instrument which transmits a 
vi continuous current, to an indicator, to a 
multiple switch board, and toa photographic tell-tale 
EATHER SUITABLE FOR STRI . C. Carpenter, 
New Kent-road.—16th Marck, 1888.” 4d. 
A long metal bar is su: "above a table and has 
on its under side w! grip the leather when the 
is lowered by means of atreadle. A slide carry- 
ing a knife works in a groove in the bar. 


1405. Macumves ror Ropgs, P. M. von 


rotating 


the action of the 

1406. Fiusaine W. Jones, Bangor.—16th 
1883.—(Not wan with.) 2d. 

closets, an 80 
pes adh me over this end a drum closed at top, but 
with an annular passage at the bottom, is hung from 
the pull lever, and when raised causes the water to 
pase inte the chand pipe and Sash the 

1408. DisurrzcratTion oF ANIMAL AND VEGETABLE 
Fisres, G. and J. BE. Tolson, Dewsbury.—l6th 


arch, 1883. 4d. 
This relates to the disintegration of animal an and 
vegetable fibres by means of gaseous mixtures, and it 
consists in the use of a revolving tank provided with 


internal agitators, so as to expose the material in the 

tank to the action of the gases. 

1409. Loapino with Parent Fort, Butler, 

Cardiff.—10th March, 1883.—(Complete.) 4d. 

ections or carriers for conv or elevating 

Blocks of 7 patent fuel and discharging “thems into a 

ship. 


1410. Carrisces orn VEHICLES HAVING Bopies Sup- 


bein, 
load, and it consists in the use of two or more crossed 
bars’ jointed at the centre where they are guided in a 
bracket attached to the body of the vehicle, soas to be 
capable of vertical motion, each bar being attached at 
one end to the body and at the other to the axle, the 
connection in each case being by suitable links. 


1412. Larne Cuvucks, W. R. Lake, London.—l6th 
March, 1883.—(A communication ape A, B. Wads- 
worth, "New Hampshire, U.S) 6d. 

This relates to centre rests with means for centre- 
ing the work, and it consists of a collar or annular 
support and a erably cast in one. A 
round sleeve with an annular flange works in a hole 
in the collar. The flange has a of radial screws 
for centreing the work. The bed has a longitudinal 

ve on the lower side and rests ona plate with a 
mgue wor! mm by the groove, and acentral slot. The 


rest is adjusta to the lathe by a bolt 
slot a and a hole in the bed, and 
a nu 


1418. Rive anp aND TwisTINa 
Frames, A. M. Clark, London.—16th March, 1883. 
Pe communication from J. J. Bourcart, Switzer- 


8d. 
This relates to a Combe 
@ special 


bolste: — below the bobbin and above the 

spindle is supported by frames capable 

of adjustment and placed on a cross rail. The ring 

and down in guides for -on motion. The 

thread guides are also fixed Bd these rods, and they 
and the supports are‘adjustable. 

1414. Apparatus ror Seep 
Straw BREAKING, AND ITCHING &., J. R. 
Dry, London.—16th March, 1883, &d. 

To remove the seed bolls from the ears of flax, &., 
the ears pass between skeleton rollers with blades set 
at an angle and caused to mages aco pat ap as the 
rollers revolve. The bolls 
between two wire sieves subjected a 
action, which breaks them up to 
seed is then placed in a vessel with a ®t x 
bottom curved exteriorly and riding on rollers, which 
ensure d the rotation a combined rising and 


co tht they under section brine or 


by 
liquefied the process the air of some 
portion of its moisture adie being ceoled by the 


1421. Gas Stoves, W. 7. Sugg, Westminster.—17th 
March, 1883. 6d. 


to means for the heating 
stoves and | deleterious 
Pitects from the gas fumes. cylinder closed 


3 
5 


opening, in 
space below the ition fi 
which air is admitted through an opening in the 
of the cylinder from a @ similar opening 
combustion to pass to another passage or flue. 
pat are in one length placed outside the 

er, and at the nwe is a transverse partition 


formin of a chimney. 
Sumner the perforated orated 


ped in the Pivtition near 
bottom. 


1422. Lotion anp PowpER FoR 
DisEasE IN G. Jeanes, Clapham.— 
March, 1883. 

and mouth consists of 


8 oz. gana’ 
1 csi ot. tele. and the powder to be given as a 
drench internally consists of 10 grains tw mineral, 


1423. aND ScrEENiNG CoaL, Ones, &., R. 
Silcock, Warrington.—l7th ‘March, 1883. 4d. 
The object is to effect the sorting according to size 


and the sorting according to quality simul in 
one and it ste in the the use ofa velling 
wire screen made to travel between two planks on 


along the screen pick out the 
stones as the screen tra’ of 
forming the screen is shown. 


1424. Hanpies or Knives anp Forks, AND 
or Secorinc Biapes or Kyives AND Forks To 
THEIR Hanpusgs, H. Walker, Sheffield.—17th March, 


1883. 6d. 
® , and to the 
eet of which is form: econ formed in the 
dle, to which it is secured by rivets. A metallic 


cap or end ferrule can be secured to the handle in the 
same way as the ferrule secured to the blade. 


1425. Exevatinc Apparatus For 
Grams From Surps, VW. ‘Liverpool. 17th 


wing 
lengths, which -, be easily connected, 
length being vided with network or 
pa eg and Be e sides to admit grain to the buckets 


the casing. The elevator is made to slide in 
ved when 


Sentiae in the casing, and can be remo 

necessary. 

1426. Domestic AND LIKE Stoves AND 
Means ror Frepine Fue. TH R THEREIN, 
G. Gore, Balsall Heath.—l7th March, 186 1883. 6d. 

os ie object is on enable ordinary bituminous coal to 


grates without producing smoke, 
and itconsiste in sup to bottom of the 
fire by means of a roller fitted in a receiver beneath 
the grate, « and provided — a plate sliding in an 


falling motion, and a oe action to the 1 
seed by the constant change o! oy the particles are 
thrown into, whereby the seed is separated 

refuse which accumulates near the pert periphery of the 
bottom and is removed by creepers, the seeds and fine 
dust passing h the sieve to a vessel beneath, 
where a current of air carries off the dust. An a 
ratus is also described for breaking the straws by fluted 
rollers, and also for scutching. 


1415. Layrxc-out anp Carryine Loves or TRACK mx 


rela' 
railway track, and to the mode of handling and con- 
trolling the endless cable of cable = railways 
round such curves. A principal curve is made to 
follow the general bend to be taken, and its —_ 
join the straight portions of the track at both ends 
— curve or outward turn. The slot in w 
the gripper of endless cable railways works is similar! 

curved. 
1416. APPARATUS TO BE EMPLOYED IN CONNECTION 

WITH CLOCKS FOR THE EXuIBITION [oF ADVERTISE- 

W. Little, Oxford-street.—lith March, 


The advertisemonts are caused to be presented at 
glazed —e in the clock case by the rotation of 

itabl d by mechanism independent of 
the clock movement, a bell being sounded when the 
advertisement exhibited is changed. 

1417. Construction AND ARRANGEMENT OF VENTI- 
LATING APPARATUS FOR Rattway Cars, &c., R. H. 
Bra March, 1883.—(4 commnuni- 
— Srom Pri J. Pignatelli 4 d’ Aragon, Paris.) 


1418. Twistrxc Lace anp orHER Fasrics, Lindley, 
Nottingham.—17th March, 1883. 6d. 
This relates to ae ee on patent No. 1875, 
A.D. 1880, and consists in or drying 
cylinder close to the of text often hooks pass- 
ing the fabric direct to the cylinder such hooks, 
—> in order to maintain {the chain of hooks always 
a given distance from the Sen a roller 
meron by a weighted arm is caused to bear against the 
linder, and to it is fixed a support over which the 


ring in contact with [the 
cylinder. The teoutay cloth is distended by lacing it to 
parallel endless chains. 

1419. MiLK Cans, J. C, Mewburn, London.—17th March, 
1883.—(4 communication from M. Devries, Paris.)— 
(Not proceeded with. 

The object is to pon ag milk cans with 

for indicating the quantity and quality of mail 

they contain. 

1420. Rerricrratinc or CooLinc Arr To Very Low 
H. Lloyd, Birmingham.—1li7th 


Secondly, str en edi 
reviously cooled by the vaporisation of a liquefied 
gas, the process the the coldes 


ad 


cooling ag, to coo! 
and — to it; | 
ing, the process of compressed the 


through coolers or sections of 
a the cooling medium in one oe 
natural water or spent air, or both, and in another 


le er, and so operated by 
moans ¢ ot a "a fixed incline that when the roller revolves 
the first carries up the fuel, and then gradually 
~t54 roller on one side and projects on the 
other, so as to be ready to carry up a fresh charge. 
1427. ManuracturRE or SuLpHuR CoMmPouNDs, 
March, 1883.—{Not pros 


with.) 

This consists in the use of solutions of the sulphites 
of sodium, potassium, the absorption 
of sulphurous acid from fiue or chimney gases, 
which with the salt acid from nich 
the acid may be expelled by 
1428. Tune Banps on FoR MECHANICAL 

ORGANS AND OTHER es A. J. Bli 
Merch, "1888.—(Not proceedad with.) 


The objects are, First, to join the two ends of music 
sheets by locking a so as to form an 
band ; and Secondly, to strengthen music sheets by 
Suing layer of or net to one or both sides. 
1429. Preservinc MEAT AND OTHER ANIMAL Sup- 
stances, Fish, Mitk, Borrer, Ecos, Fruit 
VecETABLEs, MALT AND OTHER Liquors, P. R. 
Conron, Lewisham.—17th March, 1883.—{A communi- 
cation from &. Conron, Texat, U.8.)—(Not proceeded 


with.) 2d. 
This consists in the use of a compound of equal parts 
pat me eg acid, oxide of sodium, compound borax, and 


1482. Treatixe Waite Peat ror PRODUCTION OF AN 
AGENT SUITABLE FOR CoMBINING WITH Pa 
VARNISHES, PaPER PULP, AND OTHER MATERIALS, 
To RENDER SAME FIRE-PROOF AND IMPERVIOUS TO 
gery Sir 8. J. Blane, London.—19th March, 

The object is to treat white t so as to obtain an 
ous to atmo- 


1435. Macutnss, L. A. Groth, London.—19th 
March, Seer te communication from J. J. Bourcart, 


6d. 
Steel axes, each ca’ two drawing rollers, run in 
boxes placed in the drawin wg be mechanism, are thus 
peed = to a certain friction x. The bobbins 


the speed of which can 
be brought into relation with t of the feed roller of 
the drawing mechanism. 
1486. IsotaTinc, PREPARING, AND REFINING 
AND VEGETABLE Frsrovs Materia, L. A. Groth, 
London.—19th March, 1883.—(4 communication 
from Berlit 


glue holding gelatinous binding ‘material 
m animal fibrous mat This consists in treat- 
eke materials with steam, alcohol, or refrigeration, 
ani cowl oe the parts surrounding the fibres by 
means, employing strong alcohol, or 
sthylalcohol or acetone chloroform, with the 
on of alkaline or metallic salt solutions. Appa- 
aa for splitting the raw material, and dissolving and 
recovering apparatus, is also described. 
1488. Currine or H. J. Haddan, 
Kensington.—19th March, 1883.—(A communication 
from EB. Barth and 0. Spilger, Saxony.)—{Not pro- 


2d. 
consists in applying a slide to the cutting knife, 

wo thatthe width the slice can be varied by he mg 
the distance of the slide from the cui 
the frame of the cuttera grate is applied “Goiean 
tion with a pivotted axle beneath, and —- with 
knives for cutting small strips, the 


and the grating covered whee 
n 


rs 
and black and yellow soap, which bath is afterwards a medium cooled by vaporisation of a 
Pe raised to near boiling polat and kept so for about and, Fourthly, in cooling air by a 
nd three hours, where! utinous matter is removed, ; 
in a hot solution of 
&. 
ni- 
to 
ep 
of 
its coiled armature having a non-magnetic core re- 
he 
nd 
to 
or 
de 
ly, 
all 
ng 
38, 
m- 
Ul, 
nd such manner ore the door can open: e — 16th March, 1883. 6d. 
nd 
in 
ld 
ial 2 
3th loz. chlorate of potash, 1 oz. sulphur, 2 oz. - 
n- meal, with }0z. of bole as a colouring agent, and 
mixed with one quart of water as a drench. 
ys 
ed 
Cu, 
m- 
” edge to form a kerb above a wagon. e 8 > 
ch through the screen, and the large pieces are delivered 
Ds 
I- 
an : 
in 
DS 
spindle 
8, ( ister, a 
on movable thread guide, and a pin fixed in the ring rail } 
of to facilitate the piecing up of broken ends. The 
ge 
arc Not proc wen. 
R axis. One rod is coupled to one terminal of the zig- A casing or tube is formed so that the sides may be 
a 
or 
nd 
sf cylinders J are secured at equal distances apart, the 
of bevel wheel E being secured to the upper end of the 
_ latter. The pistons of the cylinder are each connected 
VO 
Fes 
wheels for driving from a countershaft to the saw Ke >, <\ 
indle of a circular saw bench, and an adjustin > is 
x 
\ Rattway on Tramway Systems, &c., 4. Haman, 
San Francisco.—l7th March, 1883. 6d. 
Sis 
saw es for carrying a piece of timber to be ‘ ia 
tenoned. 
r S } 
9} 
to bevel wheel D by rods L, the ends of which are 
spherical and fit corresponding sockets in the pistons 
E This relates principally to improvements on patent 
R No. 4179, a.p. 1882. The mouth-piece to admit air into 
the apparatus is fitted with a truncated cone at its 
delivery end so as to narrow the delivery orifice. The 
invention also relates to means for preventing air | sphericinfluence. As applied tu paint, the white peat 
IN SUBSTITUTION FoR Wire Drawers’ ‘ Grounps,” entering the apparatus from passing into the vehicle, is put into a kiln over a small quantity of lighted 
H. Law and R. and R. Wood, Cleckheaton.—l5th and to an overflow for the water which may collect in | charcoal, and when thoroughly calcined it is taken out 
a pocket provided to receive it, and finally to the | and reduced to powder, which is then mixed with 
arrangement of pipes for distributing the air into the | methylated spirit until it forms a paste. Heat is 
vehicle. applied, and it is mixed with size and dryers. To 
resist both fire and water and atmospheric influences 
silicate of soda and oxide of zinc are added. 
he apparatus consists of a funnel and an india. 
r 
passes. Two endless tapes or bands act 
at the edges of the fabric to assist in freeing i 
a 
nis elates 0 (ne rem Val O au 
of 
r 
f 
iD AXLES AND OF VALVES, COCKS, OR OTHER PARTS 
Macuinery, H. H. Lake, London.—15th March, 18 
1s The inventor claims, First, in cooling air by com- 
1g pression, cooling and subsequent expansion, the 
8 process of passing the air under compression through 
ly a cooler in which the cooling medium has been pre- 
8 
th 
ky 7 and.— larch, 1883, 
t | This relates to machines for shearing ropes so as to 
7 form a smooth surface, and it consists essentially in 
@ material a fate ts immersed in | opidal revolving knives, 
eria green or dry sta’ imme’ col revolv: ves, together so 
- & bath of cold water containing a mixture of borax | off the ale fibres from the rope, 
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1487. Ventitative Exuavst Fans, P. Alex- 
ander, London.--19th March, 1883.—(4 communica- 
tion from L. G. Fisher, jun., Chicago.) 

This consists, First, in a ventilating fan with blades 


and, Thirdly, the combination of su 

casing and open framing having bearings for the shaft. 

1439. Apparatos For APPLYING Pives on CoRKs TO 
Casxs, @. W. von Nawrocki, Berlin.—19th Mare 
1883.— Schlicht, G.rmany. 
—(Not proceeded with.) 2d. 

This consists of a conical cork guide and a plunger, 
actuated by suitable means to force the cork into the 
bunghole of the cask. 

1440. Execrric Sarery Lamp, J. Imray, London,— 
19th March, 1883.—(A communication 
Mangin and . A. Le Royer, Paris )-(Not proceeded 
with.) 24. 

Ani d t lamp is enclosed in a glass cylinder 
filled with water. The A aed may be shaped on one 
side as a dioptric lens, and have a reflecting surface on 
its other side. 

1441. Mosicat Ixstauments, P. M. Justice, London.— 
19th March, 1883.—(4 communication from J. Albert, 
Brussels.) ‘4d. 

This consists in forming musical instruments of a 

with vulcanised 


thereof, through suitable valve connections 
for for editing and discharging water, said pistons are 


which motions are so communicated to a ring which 
rests upon the ends of said pistons, and co-operative! x 
acts with the latter,as to cause the periphery of sai: 

ring to present a continuous succession of curved in- 
clines under a roller arm, which is attached to a pulley 
located by the side of said disc, whereby said pulley is 
given a continuous rotary motion in the plane of the 
movement of eaid pistons. The invention further con- 
sists in the combination with said pistons and their 
cylinders of a valve adapted be rotated through 
devices connecting it with said eae. whereby water 
is Ma tga admitted to and discharged from said 
cy 

1461. Fasreninc on Securtne Paper Baas, J. Doherty 

Dublin.— 20th March, 1883.—(Not proceeded with. 


2d. 

This consists in attaching the ends of a piece of 
elastic or other suitable material between the folds of 
the bottom of the bag, in such a manner that the loop 
thus formed in the elastic or other material can be con- 
veviently drawn over the by Ae covering folds or flaps 
of the bag after it has been filled with any commodity. 
1468. Brercu-Loapixc 7. W. Webley, 

Birmingham, G. Bouckley, Aston, and E. C. Hodges, 
London.—20th March, 1883.—(Not proceeded with.) 


2d. 
This relates to a method of cocking the lock or firing 


metal tube, covered 
instead of wood. 
1444. Sectriosat Wanptxa, H. Yates, Manchester.— 
March, 6d. a 
e object is to perform the sectional warping opera- 
direct on to the weaver's beam ; and it pote in 


half beer reed. through which the yarn passes. On 
the beam is a loose flange hinged ao in halves, 
and capable of being clamped in any desired ition. 
such flange being provided with an Y sdditional flange, 
arranged parallel to its inner surface, and capable of 
adjustment by screws, £0 as to run true with and at 
the desired distance — the fixed flange on the beam. 


A drum is frictional contact with 
hardness. 


1445. Pickixe Motion ror Looms, H. Yates, Man- 
chester.—19th March, 1883. 4d. 

The usual scroll, tumbler, and half circle for 
actuating the picking shaft in under-pick looms are 
dispensed with, and instead of mounting the picking 
shaft stationary in the bracket, a slot is arranged in 
the top bracket on each side the loom, to allow the 
picking shaft to move out of the way of a fixed striker 
upon the side of a fiy-wheel at each alternate revolu- 
tion, and which shaft moves back to the other end of 
the slot, and is ready to be struck by the striker at 
every revolution. 


1446. Locks ror Purses, Baas, &c., Wolfsky, 
Ludgate hill. —190h March, 1883.—(Not proceeded 


aspring so as to impart a 

and sideway movement P. 

to and at the side of the sprip bolt carries a 
pin which projects through a slot Bot in th the case, and by 
which the bolt is forced back. 

1447. Gas-BURNERS AND Lamps, W. B. 
Wicken, London.—19th March, 188%.—{Not pro- 
ceeded with.) 4d. 

One part of the invention consists in forming the 
upper part of the lamp of a series of ical 
a one within another, around which circu- 
lates and to a Bunsen’s burner below, from 
which the burnt air passes back and circulates round 
the eir chamber. The gas chamber is placed on the 
exterior surface of the air chamber. The lower part of 
the lamp consists of two chambers, the outer formed 
by a glass globe constituting the combustion chamber, 
and the inner one serving to carry off the products of 
comlt ustion. 

1449. Macurse, B. J. B. Mills, London.— 
19th March, 1883 —(A communication from 4. 
Schmidt, Berlin.) 6d. 

A reciprocating table slides on a bed fastened to a 
frame and supporting a wheeled carriage containing 

ites between and upon which the articles are 

clamped and flattened. The table is reci ted by a 

crank connecting-rod and oscillating slotted lever. 

One or two hollow ironing rolls are heated by suitable 

means, and are jourralled ia a forked lever swingin 

round the main shaft. The rolls are counterbalan 
and can be pressed down uron the articles with any 
desired force by hand or foot. 

1451. Portraxp Cement, J. H. Johnson, London.—20th 
1883. — (A communication 

medt, and R. W. Lesley, Phila- 


deiphia 
The object is, first, to produce in a moist state bricks 
of the materials from which Portland cement is made, 
the bricks being geome A porous to allow the water 
of evaporation to escape during the calcining opera- 
tion without breaking the brick, and it oP ow in 
mixing a comb a hydrocarbon— 
with the materials before calcining the same. The 
invention further consists in combining lime with 
cement rocks or hydraulic limestones, either before or 
after the calcining operation, so as to improve Port- 
land cement. 

1452. Apparatus EmpPLovep ELEcTRIC TELEPHONY, 
J. H. Johnson, London.—20th March, 1888.—(A 
ca) an tion from J. A. Malloney, Washington, 

The main feature of this invention is the emplo 

ment of a condenser in the circuit, —. is eae A 

tions of the transmit! 


action by the Vibra 
The isin a Me charging cir- 
cuit when is also completed through the transmitter. 

e core of the electro- et of the receiver is a 
cylindrical soft iron shell it lengthwise from end to 
end, the contiguous edges apart. 

1458. Cowstrvuction or Topacco Pipers, APPLICATION 
or TOBACCO TO THE SAME, AND 10 CIGARETTES, C. 
Jackson, Nottingham.—{0th March, 1883. 6d. 

This consists, First, in forming pipes of asbestos; 
Secondly, in making "pipes of other materials in two 
halves and securing them — by means of metal 
rings connected by a num of reversely helically 
coiled wire rings, a lining of asbestos being applied to 
such pipes ; ly, in enclosing tobacco in asbestos 
paper before inserting it in the pe; t the top of the 

as rand sa! 

the mouthpiece with a solution of thellac. 


1454. Means anp APPLIANCES FoR WORKING TRAM- 
cars PROPELLED BY MEANS OF ames C. Hinksman, 
London. March, 1883. 

This consists essentially in the construction of the 
gripping apparatus. 

1456. Mawvuracrure or Boots anp Snoxs, H. Abbott 
and A. R. Molison, Swansea.—20th March, 1883.— 
(Not proceeded with.) 2d. 

The object is to provide means of attaching the 
wearing soles and heels to boots and shoes without 
sewing, rivetting, nailing, or > 
14590. Mawvracrure or Foor Warmers, 

T. H. Ash, Birmingham.—20th March, 1883. 6d. 

This relates to the general construction of a metallic 
foot warmer. 

1460. Hypravtic Motors, W. P. Thomp. 
—20th March, 1883.—(A 
Benham and z. B. Richardson, Amherst, and 
Currier; Boston, U.S.A.) 6d. 

This relates to water motors, and has reference to 
that class inated piston and it 

in the arrangement a series of ’ pistons 
within a cylinder disc, and from the centre 


tus in single or double guns, by operating the 
same by or in connection with the mechanism for 
opening or closing the breech arrangement of weed 
ery or small-arms. It also relates to a timber — 
it to prevent accidental discharge of the fire-arm 
1465. Trucks or Booies ror Rartway Camataczs 
AND BRAKES AND SELF-LUBRICATING AXLE-BOXES 
For Same, J. C. Mewburn, London.—20th March, 
1883.—(4 communication from B. Whitingand J. M. 
Smith, Brooklyn, U.8.)-(Not proceeded with.) 2d. 
This relates, First, toa truck for railway carriages, 
the body of which is constructed of thin metal in sub- 
tl e carriage by pressure 
of the brake-shoes on the rail; Thirdly, to the con- 
struction of a self-oiling or self- -lubricating axle-box. 


1469. Treatment or Fish OR OTHER ANIMAL OFFAL 
FoR Propucinc ARTIFICIAL GUANO AND OTHER 
Propvucts, M. Zingler, London.—20th March, 1883. 


2d. 
This relates to chemical treatment of the offal. 
1471. Drvine Peart as Supstirure ror Hair, Woot, 
ay, Srraw, Cotrox, on FLocks, IN STUFFING 
Martrresezs, Bens, Seats, CurHions, &c., FOR 
FursitTorg, &c., J. 4. London a 
J. Harbottle, Newcastle-upon-T;ne.— —20th March, 
1883. _— proceeded with) 2d. 

This relates to the general treatment of the peat. 

107s. Repatrine Last For Boots, SHOE?, AND 
B. Morris, Blackburn March, 1883. 

The last is constructed with four stout radial arms 
joined together at the centre, ard two short central 
studs at right angles thereto 
14°74. Jomune or Frencu Horn axp WHALEBONE BY 

VETAILING THE Espns, B. Rosen 
2lst March, 1883.—(A communication from F. Robin, 
Paris.)- (Not proceeded with.) 4d. 

This relates to the means of dovetailing the pieces 

together and securing them by metal clasps. 


14°78. Laws Tennis AND OTHER Boots anp 
W. H. Stevens, Leicester.—21st March, 1883. 


This relates to the means of securing the india- 
rubber soles to the boots and shoes. 
1481. Generative Ececrricity, J. A. Kendal, Middlcs- 
brovgh.— 2ist Murch, 1883. 4d. 
This consists of two metallic plates having between 
them a layer of saline or vitreous ma‘ A con- 
tinuous me of impin on the outer 


side of one the outer side the other plate 
to heated air or some equivalent 
po Bee ent. The apparatus is worked at a red 


heat. Suitabl conductors are attached to each plate. 


1485. Apparatus ror ComprEessina AIR FoR PRE- 
SERVATIVE OR OTHER PouRPosEs, 0. J. Ellis, Derby. 
t, space an 
the cooler boxes of all working strains in th 
construction of mechanical refrigerator, and it a 
sists in arranging the steam — , compression 
pump, and expansion cylinder side by side at the end 
of the frame with their axes lel and their valve 
chests downwards, such frame being secured to the se 
of the cooler boxes, and carrying also the 


+65 


bearings. The drawing shows 
the com ion pump, which has a + G 

fitted within it and formin and the 
end covers are of copper I sup- 
d by ona cong cast = cover frame, and 
water caused to circulate between them. The slide 
valves of the com: ion pump and also of the air 
ate cylinder are hollow, and their construction 
il be understood by the drawin; , the characteristic 

pe tng being the employment o "the hollow piston 

or packing ring R. 

1510. Apparatus FOR ASCERTAINING THE T&MPERA- 
TURE WITHIN CLOSFD OR OTHER VESSELS, H. Stopes, 
Southwark, and W. Crockford, Mile-end. — 22nd 
March, 1883. 6d. 

The object is to enable an apparatus for ascertaining 
the temperature in vessels to be inserted and withe 
drawn without arya the contents to escape. A 
thermometer is fitted in a metal case so that a portion 
is exposed near the lower end, the thermometer being 

ked air-tight in the case so that fluid cannot pass 
tween them. In the vessel is formed a hole with a 
union piece and a cock or valve with a neck piece, 
terminating in a gland stuffing-box to receive the case. 

1518. ManuracrurE oF ARMATURES FoR DyNAMo- 
ELECTRIC Macutines, J. B. Rogers and H. O'Connor, 
London.—22nd March, 1883.—(Not proceeded with.) 


2d. 


1505. FEEep-WATER HEATERS FOR Borers, &c., 
Withinshaw, Birmingham.—29th March, 1883. 


met object is to purify the feed-water from lime salts 
and to heat it to near boiling point before it is fed to 
the boiler. As applied to a feed-water heater heated 
by exhaust steam of an engine, two vessels are 
arrauged side vs ate, the four or five 
times the height of its diameter, and the smaller con- 
taining two vertical en of thin copper connected at 
top, and the lower end of one connected with the 
mpely of water, and the lower end of the other enter- 
ing the lower end of the larger vessel. Thelarger 


vessel has one or more series of vertical copper pipes 
connected at top and bottom, their tops pes arb into 
a dome into which the exhaust steam enters and passes 
through the tubes to the smaller veesel. 
1686. Suirs anp OTHER VENTILATORS, 4, Mechan, 
.— 4th April, 1883. 6d. 

The object is to the cowls of ships’ 
ventilators to be turned as req from the stoke- 
hole, engine-room., or other part of ~ ne in con- 


junction with which the — d, and 
it consists in the use of an endless oak a 
pulleys on the cowls and over guide 

part whence it is required to actuate su coun. 


2651. Lavine Evecrricat Conpuctixo WIRES IN THE 
GkouND, AND AN InsuLaTING COMPOUND FOR 
ELECTRICAL PURPOsES GENERALLY, H. J, Allison, 

lon. —29th 1883.—(4 communication from 


et Greives and Bleoo, Paterson, N.J., U.S.) 
Relates to a system of ying underground wires 
and a conduit ; o device for discharging induced 


currents ; a connected with the conduit, and 

to an insulating compound, 

8302. Apparatus, W. R. Lake, London. 
—8rd July, 1883.—(4 communication from H. Clay, 
Philadephia, U.S) 6d. 

relates to improvements in call bells, trans- 
mitters, receivers, and switch boards. 


AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gastte.) 


285,888 Friction Compressor FoR DREDGING Ma- 
CHINES, &c,, Asahel H. Fisher, Philadelphia, Pa.— 
Filed June 20th, 1883. 

Claim.—(1) In a friction , @ cylinder pro- 
vided with = ms of different areas, whereby the 
degree of friction may be adjusted, substantially as 
described. (2) In a friction compressor, a friction 
wheel, in combination with a cylinder having a series 
of pistons o} erent areas devices intermediate of 
said wheel, and the stem of said pistons for impart- 


on the motion and power of the pistons to said wheel, 
tantially as and for the pw set forth. (3) 
A friction wheel, in combination with a cylinder 
having a series of pistons of different areas, a eeries of 
ports and a valve, and devices intermediate of said 
wheel, and the stem of the pistons for std’ehoet 
the motions and power of the pistons to said whee! 
substantially as and for the purpose set forth. 
266,210. Savery Device ror Emery WHEELS, Heman 
8. Lucas, Chester, Mass.— Filed March 29th, 1883. 
Claim.— The combination, with an emery wheel and 
its arbor, of a series of compression shells adapted 
to be clamped against the opposite sides of said 


wheel, each of said shells having a bearing on said 
wheel beyond the edge of the shell next within it, 
substantially as and for the purpose set forth. 


286 2138. Device ror FasTeninc THE TEETH oF 
Harrows anp Hay Rakes, McDowell, 
Chicago, [/l.— Fued February 10th, 1 

Claim.—(1) The compound tubular tot herein 
described, composed of two 

having the lenticular openings with flarin and 

the other having the yg aged cylindri open 

said members ada be secured 

means of teeth formed to ft the openings in the com- 


pound bar, as set forth. (2) In the 
described compound tubular tooth bar, the tooth 

0 and having nu 
— if th threaded end, substantially as shown and 


286,227. Currer anp Expanper, Joshua Rose, 
New York, N.Y.—Filed March 6th, 1883. 
Claim.—The combination of the sleeve A, having 
the holes X and B, and the interchangeable expanding 


and cutting rolls C, with feed nut E, spindle F, and 
ble sleeve J, wh by the use or not of the 


sleeve J the tool is a tube cutter or an expander, sub- 
stantially as set forth. 


— 


200,281. Po Grant A. Bush, Clear Lake, Iowa, 
te fountain, the basin A, air 
chamber B, placed above the basin, the tube C, in 


combination with the tubes D and F, cabinet G, and 
pump E, with suitable nechanism for operating the 
same, su tially as and for the purpose set forth. 


286,405. Paint Bavsu Howper, Albert T. Blwards, 
South Kingston, R.1.—Filed January 3rd, 1883. 

Claim.—The eect es. ring B C, provided with a 

gle ders, und adapted to support the 


brushes at any desired ~ substantially as andfo 
the purposes herein set 
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A pLumBER, H. Z. Norton, of New York City, 
was tried on the 11th ult., after repeated post- 
ponements, for putting or allowing his workmen 
to put a dummy vent pipe to a trap in the base- 
ment of a house near Madison-avenue. He was 
convicted and fined 50 dols. The complaint was 
made by the Board of Health, the assistant 
sanitary engineer being the principal witness. 
This, says the is the kind 
of work we like to ks like business, 


Epps’s AND COMFORTING, 

—* By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful of the 
properties of well-selected 
provided our breakfast tables with a de tely 
flavoured beverage which may save us many hea 
doctors’ bills. It is by the judicious use of suc 
articles of diet that a constitution may be gradually. 
built up until strong enough to resist every ten- 
= to disease. Hundreds of subtle maladies 

e floating around us ready to attack wherever 

> oes is a weak point. We may escape many a 
fatal shaft by Reaping ourselves well fortified with 
pure blood and a provecty, nourished frame. ’— 
water or milk, Sold only in Pac! 
‘James Epps and Co., Chemists, 


London.”—[ADvt.] 
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THE EFFICIENCY OF FANS. 


Some months ago we illustrated and described a fan 
invented by the Rev. G. M. Capell, of Passenham Rectory, 
Stoney Stratford. We spoke in very favourable terms of 
the fan, and we have heard nothing since concerning it to 
induce us to alter our opinion. On the 3rd of September 
Mr. Capell read a paper on his fan before the Institute of 
Mining Engineers, at Dudley. He described various 
experiments which he had made, and from which he drew 
the following deductions:—({1) That with an inlet five- 
ninths the p Sacre of the fan, he got an inlet air s: 
nearly equal to the blade-tip speed, against half, or less 
than hall, in fans of other construction. (2) That the 
average water gauge of the open fan was superior to the 
recorded gauges of the Guibal type of fan, and far above 
that of any open running fan of which he had been able to 
take or obtain the tests. (3) That the air speed at the 
inlet of the new fan was about double that of any inlet 
speed he had yet known, in proportion to blade-tip speed. 
As was to be expected, these statements were criticised, 
and particular inquiries were made as to the power ex- 

uded in driving the fan. Mr. Capell promised to have 
a power test e, and this test was actually made, 
and on Monday week there was another meetin 
of the South Staffordshire Mining Engineers held at 
Dudley, when the results of the trial were brought for- 
ward and discussed. It was stated that the power exhi- 
bited by the fan was as nearly as possible twice that of the 
engine. Mr. Alexander Smith said that it appeared that 
Mr. Capell was creating power, and as he did not quite see 
how this could be, he suggested that a public trial of the 
fan should be made at a colliery. The meeting finally 
broke up without being able to come to any conclusion. 
Those present seemed to vegped the figures obtained as 
something “no fellow could understand,” and all that 
could be suggested was that the water gauge was wrong. 


By this time, no doubt, the members of the South Stafford- 
shire Institute having had time to think, atter over have 
found where the mistake fn Mr. Cape culations resides, 


Mr. Capell makes, we believe, no pretence to scientific 
training, and his fan is the result of no mechanical inves- 
tigations, It was therefore likely enough that he should 
make an erroneous calculation; but it is not to the credit 
of the South Staffordshire Engineers that they should allow 
his mistake to pass uncorrected on the spot, As they have not 
corrected it, we may be excused if we explain how the 
power spent by a fan is to be calculated, for the benefit of 
all whom it may concern. 

The work done by a fan consists in imparting to a certain 
weight of air previously at rest, motion at some velocity. 
A paddle-wheel does for water what a fan does for air; it 
puts a weight of it in motion. The fact that air is an 
elastic fluid while water is an inelastic liquid, in no way 
affects the problem, save in the sense that these se ss 
characteristics modify the velocity under given conditions, 
Thus air will flow more readily than water will through 
crooked or tortuous order to ascertain what 
is the net work done by a fan, we must ascertain 
the weight of air and the velocity of it di from 
the fan in a minute or an hour, or other suitable 
interval; with these figures in our possession the rest is 
easy. To show this we give an example, and we take Mr. 
Capell’s figures, as stated in the paper read by him at 
Dudley; but it must be understood that we do not under- 
take to say whether his figures are right or wrong. Into 
a fan having an inlet oritice of 19}in. diameter air rushed 
at the rate of 4280ft. per minute; we may take it that the 
exit velocity was the same. These figures are sufficient for 
our purpose. A circle 19jin. diameter has an area of 
30635 square inches, or 2°128 square feet, and 2°128 x 
4280=9108 cubic feet per minute, omitting fractions. We 
do not know what was the temperature of the air when 
the experiment with which we are dealing was made, but 
we shall not be far wrong if we assume that 13 cubic feet 


weighed a pound. Now 9108 _. 700 in round numbers ; 


that is to say, Mr. Capell’s fan delivered air at the rate of 
700 lb, per minute. The work stored in this air could 
not be greater than the power expended in putting 
the air in motion, Allowance must also be made fer fric- 
tion and waste, consequently the power expended by the 
engine must be greater than that found in the air. The 
power in the air is found by the well-known formula 


Here we have M = 11°66 Ib., v = 71°3ft., and 2g 


39° 
11°66 x 5083 


is of course Then = 920°3 foot-pounds 


per second, or 920°3 X 60 = 55,218 foot-pounds per minute, 
or about 1%-horse power. We believe that the engine 
indicated about 2%-horse power, and this is what we should 
anticipate, allowance being made for engine and belt fric- 
tion and the waste of power expended in churning the 
air in the fan, and in driving it over the comparatively 
rough metal surfaces, ~ 

We do not know in what way Mr. Capell has made his 
calculations, but we fancy he has taken the re of the 
air as deduced from the water gauge, multiplied it by the 
area and by the velocity. The head is not stated for the 
experiment we have given, but it seems likely that it was 
under 4in.; let us call it {lb. per square inch. This is 
equivalent to a total pressure over an area 19#in. in 
diameter, of 51 1b, in round numbers; and this multiplied 
by 4280ft., the speed at which the air entered the fan, and 
divided by 33,000 = 6°5-horse power very nearly. If the 
engine indicated something like 3-horse power, we have 
here the foundation for the statement that the power got 
out of the fan was double that exerted by the engine. At 
first sight it may appear that this is the =~ way to 
calculate. It will be urged that we have here the equiva- 
lent of a pressure of 50 Ib, moving at the rate of 4280ft. per 
minute. This is true, but it is only true ina sense, and it 
does not apply in this case. In calculating the power of a 
water wheel, no one thinks of multiplying the velocity of 
the water by the pressure due to the head, and by the 
sectional area of the feed pipe. The estimate is made in 
terms of the quantity of water and its height, or the 


weight of water and its velocity; and what holds good of 
water holds good of air. The water gauge shows a certain 
vacuum or pressure, but it does not at all follow that this 
pressure is the equivalent of the work done. If Mr. Capell 
will run his fan at various speeds, he will soon find that the 
relations which exist between the delivery of air, the height 
of the water gauge, and the power expended by the engine, 
will vary so much that he will get the most extraordinary 
results on his system of calculation. The power given out by 
the fan may appear, indeed, to be less ins lies the faster it is 
driven, because the water gauge does not rise at the same 
rate as the fan speed increases. Again, if he will contract the 
inlet area, other things remaining the same, he will find 
his gauge rise, while the air entering is reduced in 
volume. It is quite beyond our purpose to into an 
es of the reasons why fan power should be 

culated as we have shown. We must refer our readers 
who wish to pursue the subject further to any good work 
on Dynamics. Those who do not will, perhaps, rest con- 
tent with an assurance that the rules we have given are 
correct; and they will be the more likely to do this seeing 
that to calculate the efficiency of a fan in any other way 
leads up to an absurdity. We have, as we have said, little 
doubt that by this time both Mr. Capell and the engineers 


& | of South Staffordshire have found all this out; but so little 


seems to be understood about the performance of fans 
that no harm can, we think, be done by this explanation, 
and the warning which we have given. 


GIFFARD’S INJECTOR. 
By Jamgs Lyon, B.A., Demonstrator of Mechanics in the 
University of Cambridge. 
Tue following short paper is intended to put the for- 
mulz connected with Giffard’s injector into a simple and 
easily worked shape suitable for practical men :— 


Let a be the area of steam nozzle in inches. 

a' be the area of delivery va}ve in inches. 

p= =— of steam in pounds per inch. 

i = height of a column of steam at density corre- 
sponding to pressure p which would give that 
pressure (regarded merely as a fluid). 

Then v = velocity of issuing steam in feet per second = 
V2 gh. 

Let the density of water be unity, and suppose the 
density of the steam to be *th that of water, the mass of a 


cubic inch of water being m, then the mass of steam pass- 
ing through the steam nozzle per second is— 

Beem Jigk (L) 
Hence if the feed just enters the boiler and comes imme- 
diately to rest, 7.¢., it comes up to the foot valve with just 
sufficient momentum to open it and enter ; the momentum 
destroyed per second is— 

i2am 


yigh= . (IL) 


Ph momentum is therefore destroyed in one second by 
e pressure p acting on an areaa', e will sup that 
the steam after taking up the feed-water becomes paoraeos 
condensed, and that V is its velocity just before opening 
the delivery valve. Then from the well-known equation 
mv =F t, we have 12 V m V = pa' g; (IIL) (¢ being 1) 


Next, let m' be the mass of water taken up per second. 
Then, since the momentum of the condensed steam and 
water together must be same as that of steam before taking 
up water, we have— 


. (V.) 


= V2gh+m.' 


Pg 
V becomes 12 a! maf 
These two last equations reduce to— 


2gh 
Pg a 2gh 


12m” a n 


Thus a' is known in terms of,Jen quantity, and IV. 

ives m' in terms of m...QF course the quantity found 
or m' is a superior limit since friction is altogether 
neglected,...-~ 


SEWERAGE OF WOLVERHAMPTON.—Wolverhampton will have 
soon to undertake additional sewerage work, which will entail a 
very heavy expenditure. The greater portion of the borough is 
deep sewered, and the sewage flows by gravitation to the Barn- 
hurst Farm, where it is disposed of by broad irrigation. The area 
of the land irrigated compels the use of one acre to ae 5 the 
sewage from 34 ns instead of from eighty, and the total of 
the population in the sewered area is 52,000. The purification is 
consequently incomplete. Mr. Edward Pritchard, C.E., of Bir- 
mingham and Westminster, has been called in, and he recommends 
the adoption of the intermittent filtration system on a lower por- 
tion of the farm, and a complete rearrangement of the whole of 
the , together with the ge omg of 150 acres for purifi- 
cation. The unsewered portion of the borough is 782 acres in 
extent. For that he recommends a separate system, which shall 
take the sewage to land near to Pool Hall, Compton, in quite 
another direction from the existing outfall. Independently of land 
in each case, Mr. Pritchard estimates £22,500 as the cost of recon- 
struction, and the like as to the existing system, and £21,600 as 
the cost of the new or second system—the last-named sum to 
include £8000 for the of outfall works, 


THE CHICAGO RAILWAY EXPOSITION. 
No, VIL 

Tue exhibit of locomotives was very complete, though it 
is to be regretted that the modern English locomotive was 
represented only by a few photographs contributed by the 
Midland, London and North-Western, Brighton, and Great 
Southern and Western Railways. The principal British 
exhibit was the well-known engine “ Locomotion No. 1,” 
which was the first engine to run on the first public rail- 
way, and was exhibited by the North-Eastern Railway 
Company, which for many years past has preserved it on 
a pedestal in frent Visitors to the 
exhibition appeared to re it as the most interesting 
eet in a large and excellent collection of railway appliances 
of the past. 

Several old American engines were also exhibited, the 
Chicago and North-Western Railway Company contributing 
the “ Pioneer,” which is believed to be the first engine that 
ran west of Chicago, though that mere fact does not imply 
any great degree of antiquity, as this first trip only took place 
on October 25th, 1848. The engine was, however, puilt 
by Baldwin in 1836, and had been previously used on the 
Utica and Schenectady line in Ne ew York State. The 
boiler, like those built by Bury in this country, has a hemi- 
a fire-box. The bar frame is outside and 

e crank pin is fixed to the inner face of the driving-wheel 
boss, a surviving example of Baldwin’s half crank. The 
excentrics are on the outer ends of the axle driving the gab 
end valve motion. The single pair of driving wheels is 
behind the circular fire-box, and the front end of the engine 
is carried on a four-wheeled bogie. The engine forms a 
curious link between the past and the present of American 
locomotive history, possessing many of the distinctive fea- 
tures of the modern American engine, such as the rocking 
shaft working a valve above the cylinders, bar frame, 
wooden cab, four-wheel bogie, &c., though possibly these 
features have been added at different times during its 
career of forty-nine years. 

The Baltimore and Ohio Railroad Company exhibited a 

uilt in 1834. 


veteran engine, The Arabian, which was 

A few similar engines are still in regular use on that line, 
their short wheel bade, 4ft.,rendering them useful for shunt- 
ing in certain yards. The cylinders are vertical, and the 
piston-rods are attached to two grasshopper beams, to the 
outer ends of which the connecting rods are coupled, 
driving a crank shaft which is to another shaft 
coupled to the four wheels of the engine. The boiler is 
vertical, and carries the fulcrum for the grasshopper beam. 
This engine has since been exhibited at Pittsburg, Pa., 
where it was destroyed in a serious fire. 

Nova Scotia contributed an old engine and its driver, 
both having been at work from 1838 to 1882. The John 
Bull, built in England in 1831 for the Camden and Amboy 
Railway—now part of the New Jersey division of the 
Pennsylvania—was also exhibited, and just previous to the 
close of the Exposition the Billy ” arrived 
from Newcastle-on-Tyne. he veteran Horatio Allen 
delivered a very interesting address in the Exposition 
building on his connection with the first introduction of 
railways into the United States. He stated that in 1827, 
while engineer to the Delaware and Hudson Canal Com- 
pany, hearing of the success of the Stockton and Darling- 
ton Railway, he resigned his post and went to England to 
carefully investigate the question, and if necessary pur- 
chase rails and locomotives for a projected railway in the 
States. Mr. Allen met George Stephenson and Rastrick, 
the former advocated tubular boilers, which were then 
untried, and the latter flues accessible to a man for clean- 
ing or — Finally two engines were ordered, one from 
each er, in April, 1828, and Rastrick’s engine, the 
Stourbridge Lion, was set to work in 1829. The boiler of 
this earliest locomotive in the New World was exhibited 
at the Exposition, though in asomewhat altered form. Mr. 
Allen claimed that he was the first to order a multitubular 
locomotive boiler from George Stephenson. 

The Rhode Island Locomotive Works, (then under 
the man ent of Mr. J. A. Durgin) exhibited a fine four- 
coupled freight engine, built for the Chicago, Milwaukee, 
and St. Paul Railroad. This engine was an excellent 
example of modern American practice, the light and aimost 
flimsy construction usual a few years ago having given 
place to larger and heavier forms, until the American 
engine weighs as much as an English engine of the same 
sized cylinders and wheels. The crank pin of this engine 
measures 4}in. diameter by 4in. in length, and the other 
bearings are iu proportion. The coupling rods are fitted 
with strap ends, which are still generally liked in America. 
Were ae used, and the coupling pins made as as 
those in use here, straps would soon go into disfavour; but 
with the small pins in use the bushes soon wear slack, and 
some means of adjusting the wear being n ,a8' 
secured with two or three bolts and a cotter to tighten the 
brass is used,adding much to the breakage of coupling rods 
and fracture of crank pins. American drivers are expected 
to look after their engines themselves and execute or super- 
intend small repairs, and in this respect are superior to 
our men, who can seldom be trusted to take up wear in 
any direction. ‘The nature of the duty of drivers in the 
two countries differs materially—an English driver is 
chiefly occupied with looking after his distant signals, 
seeing that his firemen wastes no coal, and putting on the 
feed whenever his engine threatens to blow off. In 
America there are few signals of any kind, and none that 
can be called distant, while nearly every engine is still 
fitted with an easing valve to enable the safety valve spring 
to be slackened and steam blown off—that is, wasted, when 
standing; while, as a general rule, very little attention is’ 
paid to the quantity of coal burnt. The enormous natural - 
resources of America and the boundless supply of nearly 
every raw material induce a lavish and reckless waste, 
which is especially noticeable in timber and coal, but 
which extends to every article, and isa marked charac- 
teristic of the American people. 


The boiler fittings of this engine are in a way 


that is becoming general in America. A brass casting 
having one opening to the boiler carries the pressure gauge 
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cock, injector steam cock, lubricator steam cocks, and other 
steam cocks necessary for the working of the engine. Any 
of these cocks can be removed for repair while the engine 
is under steam, as the opening into the boiler can be closed 
by a screw-down valve. The engine is fitted with one 
Seller's injector and one pump. The crosshead, slide 
blocks, and crosshead pin form a solid steel ates fitted 
with phosphor bronze rubbing pieces or liners, lugs on 
which fit into milled grooves in the head. This 
method has become a common practice, as the old form of 
cast iron solid crosshead is apt to break when applied to 
the large cylinders now ce Four slide bars are used, 

above the centre line of the piston-rod, which is 
23in. diameter. The weigh bar shaft brackets are of cast 
iron, and are in one piece, and not adjustable. The weigh 
shaft is balanced by means of a coiled spring. Two ;%in. 
plate cross frames are secured by angle irons to the boiler 
barrel between the driving axle and smoke-box. The 
boiler and fire-box ae oy are made of Otis steel, and 


the general dimensions of the engine are as follows :— 
Driving wheels, diameter 
Tractive force per lb. average pressure in 
Diameter boiler inside smallest ring . 4ft. 4in, 
Fire-box, length inside 
Fire-box, width inside . 2ft. 9in. 
Number of tubes 200 
External diameter of ditto = * 
Length between tube plates 11ft, Llin. 
eating sq. ft. 
1345 sq. ft. 
Ditto between coupled wheels .. ... ... 8Sft. Gin. 
Diameter driving axle, whecl seat and journal 7}in. 
Weight in working order... ... ... ... ... 40 tons 1cwt. 
ertankholds ... ... 2500 gallons. 


_ The main the by 
is composed of one measuring 3}in. wide by 44in. deep. 
Two bars, one above the other, are used between the 
driving and trailing axles, the upper being 3$in. by 3bin., 
and the lower 3}in. wide by 3in. deep. The excentrics are 
not keyed to the axle, but are held in place by set screws 
and bolted together side by side, and are said to give no 
trouble from shifting. 
The Rhode Island Locomotive Works also exhibited a fine 
om engine, built for the New York and New England 
ilroad—a new line, which is worked in connection with 
the Railroad, and forms a convenient route 
from Philadelphia and Washington to Boston without 
passing through the city of New York. The crosshead— 
across section of which is shown by Fig. 44—is so arranged 
that the upper of the two slide-bars is wider than the 
,ower bar, and thus the greatest surface is obtained where 
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most wanted. The ting piece is of cast iron, and 

ipped by countersunk headed bolts between the jaws 
the wrought iron crosshead. It forms a good crosshead 
for a Mogul engine where the width is limited, as the 
leading coupling-rod pin has to be cleared. The cab is, as 
usual, made very comfortable for the men. Padded arm- 
rests outside the window sills, and padded backs and seats, 
give them the equivalent of easy chairs. It is usval for 
the driver to sit down comfortably when running; and 
certainly the rest and comfort thus obtained should and 
does preserve his faculties of sight and hearing from 
fatigue. The comparative absence of si and fences 
obliges a more constant watchfulness than at home, where 
the distant signal once sighted, all is often taken for granted 
until the next distant signal may be expected. 

The dimensions of the engine are as follows :— 


Diameter of driving in. 
-- Diameter of boiler (steel, wagon top) ... 4ft. Gin. 


Fic 4S 


Fire-box, length inside ... 6ft. 

215 tubes, diameter and and 11ft, Zin. 

Rigid wheel base... 

in working order... 98,400 Ib., or 43 tons 18 ewt. 

Tender tank holds ... ... ... 2900 galls. 
Engine truck wheels—paper :— 


dia. 
The main crank pin measures ... ... ... by 
The small end pin measures... ... by _3in, 
The coupling rod pins L. and T. 4in. by 28in. 

The tires are 3in. thick, a size very usual in the 
States, though on some lines a standard thickness of 
4in. is adopted. The engine, though intended for 
goods traffic, is fitted with a Westinghouse brake, and 
can therefore work a passenger train should the necessity 
arise. The feed pipes are made of wrought iron, a common 
| practice in the States, as the quality is so good that copper 
pipes are in many instances no better suited for the work 
than the cheaper material. 

The same firm intended to exhibit a fine specimen of a 
modern American express engine, but the railway on 
which it has been running for some months was unable 
to lend it for exhibition owing to an increase in traffic, 
which kept the whole rolling stock fully employed. 

The engine in question is fitted with Allan’s paper car 
wheels under the bogie or truck, which as usual carries 
the leading end of the engine. The use of these wheels 
under passenger engines and tenders is spreading, as the 
uncertainty of the ordinary cast iron wheel renders it 
unsafe at a high speed, and its rigidity has a tendency to 
crystallise and ultimately fracture axles. There can be no 
doubt that the chilled wheel will gradually be superseded 
by a more expensive but safe, elastic, and durable wheel. 
The engine has four coupled wheels 6ft. 2in. diameter, 
with 18in. by 24in. cylinders, and is now running express 
trains between Providence and New London, part of a 


singularly neat indicators show at a glance the condition, 
as eon: & repair, of every engine on the road, with the 
running shed where they are stationed, and the nature of 
the traffic they were built for, and are engaged in respec- 
tively ; while an elaborate set of books fully record the 
age and history of each engine and the mileage and condi- 
tion of its ‘as, a parts, In fact, the conditions of 
American railways require the heaviest possible train to be 
drawn the greatest possible distance by the lightest possible 
locomotive, and this can only be done by overworking the 
locomotive, which, of course, entails an extrav; t con- 
sumption of fuel, and corresponding wear and tear of 
engine. 

As we have already mentioned, the Brooks Locomotive 
Works, of Dunkirk, New York, exhibited no less than 
seven remarkably fine and well-finished locomotives, pro- 
bably the finest collection of engines built by one firm ever 
exhibited. We illustrate one of these engines by Figs. 45 
to 49, and subjoin a specification. It will be noticed from 
Figs. 45 and 46 that the smoke-box is extended, and that a 
diagonal bafile plate intercepts the direct passage of the 
cinders to the chimney. A wire netting is placed in the 
smoke-box, and arrests any sparks that have passed under 
the bafile plate and have not lodged in the lower front 
corner of the smoke-box, which, being a sort of dead space, 
gradually fills with cinders while the engine is running 
The smoke-box is emptied by means of a small pipe—not 
shown in the drawings—which conducts a jet of steam to 
the hopper at the bottom of the smoke-box and blows the 
ashes out. A hand-hole, as shown, is provided in the 
ge my of the smoke-box for cleaning the wire netting, 
&e. is “extended smoke arch,” as it is termed in 
America, has come into extensive use within the last two 
years, and is said to be the best method hitherto found of 
dealing with sparks. The engine is fitted with Newth’s 
ash-pan, which was described on p. 146 in our issue of 
August 10th, 


PASSENGER ENGINE, CHICAGO EXHIBITION. 
route between New York and Boston. The followi 


particulars of its performance are interesting. The usu 
train comprises eight cars weighing as under :— 


Ib. 

4 Drawing room cars, 60,000 Ib. each ... ... 240,000 
2 Ordinary passenger cars, 57,0001b. each... ... 114,000 
1 Smoking car, 48,000 Ib. 
1 car, 50,000 Ib... 50,000 
Total 452,000 
Weight of the engine 80,000 
Weight of the tender 48,000 

Grand total 580,000 or 

259 tons. 

The regular running time is sixty-four miles in 1h. 25m. 


without any intermediate stoppage, and in 1h. 37m. with 
two stoppages; but this distance has been done in lh. 15m., 
which is very fast, and would be considered an excellent 
performance on any English railroad. At the time this 
run was made the track was in bad condition owing to a 
thaw. The —— of coal, however, is something 
calculated to astound those used to English practice. For 
the trip of 128 miles, from New London to Providence and 
back, there are used 10 tubs of coal, each tub contain- 
ing 800 Ib., making a consumption of 62°5 lb. of coal = 
mile. This performance may be compared with that 
of the single-driving wheel express engines designed by 
Mr. Bromley for the Great Eastern Railway. They took a 
train of seventeen to twenty coaches, weighing about 180 
to 200 tons, in 1h. 35m. from Liverpool-street to Ipswich. 
Deducting the distance and time between Liverpool-street 
and Forest-gate, where the is restricted, owing to 
the numerous signals and junctions, the remaining distance, 
about sixty-three miles, is run in lh. 20m., the worst 
gradients ranging from } in 100 to 1 in 84. The consump- 
tion of coal would be about half that of the American 
engine; but the English engine would be taxed to her 
utmost capacity with such a load, and could not ibly 
make up time to the extent of ten minutes. In America 
economy cf fuel is not ed as a primary object, 
though coal is, on the whole, more expensive than in Eng- 
land. If the trains can be run maple in any weather, 
the coal bill is cheerfully paid, and on one ace th 


tion of coal, costing 4 dols. 50 cents 
£1 1s. 1d. per ton of 2240 lb., which is probably a higher 
average price than is paid by any important railway com- 
pany in Great Britain. This indifference to the consump- 
tion of coal certainly does not arise from a general loose- 
ness and carelessness in collecting and collating fi and 
statistics. On the contrary, in the offices of the chief 


per American ton, or 


locomotive superintendents of this and many other lines, 


D own line | 4 
no effort is made to ascertain, much less check the consump- | 4 


There are few main line passenger engines in Great 
Britain that equal this engine in tractive power, though 
the weight on the driving wheels is very moderate. This 
is partly due to the steel fire-box, the plates of which are 
thinner than is ible with copper, and the difference in 
the = gravity of the metals. The shell of this fire-box 
weighs 1730 lb., whilst a copper box of the same size would 
weigh about 2950 lb., a difference of 11 cwt. The running 
board, a plank supported on brackets on the boiler, weighs 
considerably less than the lightest English foot-plating and 
outside frame; and the remaining difference in weight is 
mostly accounted for by the lighter hornblocks and main 
frame. The centre line of the main frames and journals 
coinciding, the hornblocks do not require to be strongly 
bolted to the frames to resist the side strain, and in fact are 
simply wearing pieces of channel section butting against 
the vertical face of the bar frame. A bar measuring = 
or 4in. square can better resist compression than a plai 

late 20in. to 24in. deep and only lin. thick, though the 
Laie frame is nearly double the weight. Thus the light- 
ness of the American engines is due more to their peculiar 
mode of construction t to weak scantling or small 
bearing surfaces, On the other hand, it must not be for- 
gotten that plate framed iam can be made lighter than 
American framed engines if desirable. For example, the 
Gladstone is a more powerful engine than this, but it 
weighs only 19 cwt. more. 


Specification of a Passenger Locomotive, 18in. by 24in. cylinders. 
Type.—American pattern (four-coupled, bogie under leading end.) 
Gauge.—4ft. 8hin. 

Cylinders.--18in. dia., 24in. stroke. 

Driving tires.—Flanged, 61in. inside dia. and 67in. outside dia., 

in. wide, 3in. thick, made by Midvale Steel Company. 
iler.—Wagon top style; made of Otis homogeneous cast steel ; 
at agg extension front end; thickness 
of in.; tube sheet, din. 

Sirelen has of Otis homogeneous cast steel; 72in. long, 34in. 
wide at grate, 46in. wide at crown sheet, 66in. high; thickness 
of plates, side and door sheets, ;',in.; crown sheet, gin.; tube 
sheet, }in.; water spaces, 3in. sides and back; 4in. front. 

Tubes,—Lap welded iron, 197 in number, 2in. outside dia., 11ft, 9in, 
long; set with copper thimbles at fire-box ends, 

Smoke stack.—Straight pattern; outside plates made of Otis steel. 

Azles, driving.—Hammered iron; journals, 7}in. dia., 8in. long. 

ales, bogie. —Hammered iron; journals, 4#in. dia., 10in. long. 

ales, tender.—Hammered iron; journals, 3fin. dia., long. 

Wheels, bogie.—30in. dia. on tread, Allen Paper wheel. 

Wheels, tender. —Chilled cast iron, 33in. dia. on tread, Master Car 
Builder’s Standard. 

Crossheads.—Cast steel, with phosphor bronze 

Crank pins.—Made of Otis steel; main bearings, 4}in. dia., 4}in. 
long; side rod bearing, 3}in. dia., 34in. long. 

Slide bars.—Hammered iron, case- ened. 


Links.—Hammered iron, case-hardened, forged solid. 
Feed-water.—Two No. 9 Friedman non-lifting injectors, 
Piston glands.—Dunbar’s patent soft metal split cones, 
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PASSENGER LOCOMOTIVE, CHICAGO EXHIBITION. 


BROOK’S LOCOMOTIVE WORKS CO., NEW YORK, ENGINEERS. 


| Fig 46. 
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J Swam Eng 
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say, Now York dial; made by Ashcroft Manufacturing Com- 


ght. —23in.; made by Kelly Lamp Company, Rochester, New 


safety diacntue in. Crosby direct-acting lock-up, and one flat 
ve with lever an phe in cab. 
of carefully selected crucible cast steel by 


Tender,—Kight-wheeled, forward truck centre bearing, rear truck 
fer frame of oak, Well sutside sills 


2400 gallo: and bottom No, 5 
B.W.G.; sides, No. iron, wi pent 


Wheel base.—Driving engine wheels, 23ft. 4in.; 
engine and tender, 43ft. 
—Westinghouse driving wheels and tender; 


hand brakes on both tender trucks, 

Grate.—Area, 16°9 square 

tent dro 

Heating surface.—Fire-box, ead en 42 square feet; tubes, 1207°66 
square feet; total heating surface in boiler, 1820°08 square feet. 


Weighs. —Weight of engine empty, 33 tons 14 cwt.; weight of 
engine in working order, 37 tons 15 exes weight on 
in working order, 24 tons 2 cwt.; weight on engine truck 
Working < order, 13 tons 13 cwt. 

is engine will haul in addition to the weight of engine 


vers 


and tender, the track being in condition and comparati 

tons 182, fons fons; on in 88,278 tons} on 1 | fain, 
3 on 3; onl 

209 tons ; on 1 in 58, 163 tons. me — 


well | that led him to 


in | traction when on the metals wo 


LIVERPOOL ENGINEERING SocieTY.—The thirteenth meeting 
the session was held on Wednesday, the = of November, at the 


of 


Royal Institution, Colquitt-street, Mr. H. B 
the chair, when a paper, entitled ‘‘ The Lancashire Plate- 
way,” was w % Holt, M.LC.E. e author commenced 
by stating that while the project was at present in embryo, it would 
be impossible to avoid mixing commercial matter with engineering, 
as the latter was dependent on the requirements of the former. 
‘‘ Necessity was the mother of invention,” and the pressing perso 

of conveyance drove him to devise scheme 
in order obtai natu: 
rates for export course of thought 
euggest the plateway which he claimed 


president, in 


no invention, but 


ly adaptation—was as follows: Analysis of the | 
— carrier’s rates soon showed that nearly half the whole were | 


LJ 


on metals. Its and durability are a at 
present on the rough roads. The metals would, in , be 
simply an railway tire-bar straightened, and the tire 


tions, Mr. Holt con- 


easy and safe as a 
railway and when on the roads identical with ‘Gee ordinary street 
He handed round copies of a pamphlet, giving woodcuts 


| Mr. Holt eae that unnecessary 

so ope might the system be anal that calculations 

that a good profit might be realised at a rate of ane pean: gar te 
i loads of undamageable 


‘or other services than on which claims for 
the ers, broadly known the name of “ ” and _ to be foregone, throughout all Lancashire. He the cir- 
mainly consi of 1 an » and station | cumstances of the abortive Bill of 1882, onions before the 
This him to endeavour to devise a system which would avoid meeting the plans on which the Fg would be before the 
these. This was evidently attained by the B meapesee | the under- ey as soon as that impossible “‘ Will o’ the ” was settled. 
lying prinei le of which is that the same vehicle sho d be suitable | The list of assistant promoters was ly the that ever 

rawn on 0 or along metals. Thus all joined for one object in Lame wo a them he hoped to add 
loading and discharging were avoided, ont the stations were reduced | concurrent support from ester and the man’ dis- 


to mere yards for —— lorries into trains. The steam 

d be done by ordinary 
arranged with small wheels for slow draught—say ten miles an 
hour. Another leading distinctive feature of the p) — is that, 
though the speed would be slow, the delivery would be quick, 
owing to no delay being necessary to keep the line free for 
e conveyance of alone being contem: There 
is, Mr. Holt alleged, no constructive difficulty in drawing a wagon 


tricts; and so supported, he anticipated being able to carry a Bill 
through Parliament despite the opposition of the + carriers. 
He also believed in being able to convince investors that the project 
would be profitable; and animated by a firm belief that, in the 


t state of , th far the 
is short, proposed to persevere when circumstances 


875 
be 
i 
! | | 
| 
q 
| 
| bent into @ circle, altera 
. } | tended, should make no difference in the conditions of draught, 
| | 
| ne Ven unde! nOrse at unde! ie 
| containing sundry other illustrations of the system, and some 
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LETTERS TO THE EDITOR. 


THE NEW PATENT ACT. 

Sr,—I enclose the reply received in answer to my letter, which 
settles the question of fees payable on application for patent before 
January 1st, 1884, so much Cc. L. H, LaAMMERs. 

2, Roseworth-terrace, Gosforth, Newcastle-on- 

Tyne, October 28th. 


(Copy.] 
Right Honourable Sir,— 
The diversity in the reading of the 45 section (Clause 8) of the new Patent 
esire of the Government to lighten the burdens of inventors, 
must be my apology asking advice in my perplexity. I have an inven- 
tion now ready to file an application for provisional ion. If I wait 
until January next to take the benefit of the reduction in fees I may be 
ticipated by an application for the same invention before I can file 

application under the reduced fees, in which case my invention an 

experimental expenses would be lost. If to avoid this risk I file my 
application on the Ist of November next, paying £5 under the old Act, 
the next payment and proceeding will be when the new Act is in force. 
Section 45 (Clause 8) says, “ Inall other respects (including the amountand 
time of payment of fees) this Act shall extend to all J rare granted 
before the commencement of this Act, or on application then pending in 
substitution for such enactment as have applied thereto if this 
Act had not been passed.” Is my application dated Nov. 1, 1883, an 
applicati en pending to which (including the amount of time of 
payment of fees) is extended; or, in other words, have I to pay £3 
under the new Act or £20 under the old Act to complete my application 


of Nov. 1, 1883? 

I need not say that £3 £20 is an im t consideration to 
most inventors, and , with many other inventors, be grateful to 
know if an application now made can be wp ewe £8 and £25 in 


fees.—I am, Right Honourable Sir, your most servant, 


Cc. L. H. Lammers. 
it of the Board of Trade. 


(Copy-] 
ce of Commissioners of Patents, 
Sir,— : tober 26th, 1883. 
ay A your letter of the 20th instsnt, addressed to the President 
of the of Trade, I beg to inform you that applications made before 
the Ist Jan., 1884, will be subject, as regards fees and | yey to the 
provisions of the Act of 1852, up to and including the ig of the final 
specification.—I am, Sir, your obedient servant, H. Reaper Lack. 
Cc. L. H. Lammers, Esq. 


RAILWAY SPEEDS, 

Str,—It is to be regretted that your correspondent ‘‘M. M.” 
declines to accept the facts contained in my letter, 323. It is 
perfectly impossible for him to have travelled by the Midland Com- 
pany’s B15 a.m. express from London to Sheffield without changi 
at Trent. It is a fact that the train runs to Manchester, and 

mgers for Sheffield and the North are required to change at 

+ into a train which starts at 7.40a.m. from Derby. Your 
correspondent—page 339—gives a table intended to show the work- 
ing of the train in question, but unfortunately he does not give 
either the distances, number of stops, or actual ing time cor- 
rectly, therefore the results he obtains as to miles per hour must 
be incorrect. As he declines to accept my statement, I forward 
the following table of the running of the 5.15 a.m. train, com- 
nner me at Derby from the company’s official distance and 


time- 
Derby, November 3rd, 1883. 
Running of 5.15 a.m. between London and Trent, and of 7.40 a.m. 
from Derby, between Trent and Leeds. 


| Time 
Distance 
Time, standing Number 
vid Stations. am, | at of stops. 
Sheffield. 
miles. chains. minutes. 
arr. | 
49 65 | Bedford .. 6-18} | 8 1 
arr. | 
99 9 | Leicester .. 1 
arr. £ j 
466 | Chesterfield ..{ 8°35 
158 81 | Bhefield .. 
arr. 9.8 
68 | Masbro .. 2 1 
176 Cudworth 2 1 
1832 | Sandal & Walton} out 3 1 
187 1 | Normanton 937} 6 1 
197 68 arr. 10.15 
Total .. 34 9 


* Nors.—The train from London leaves Trent for Manchester at 7.54. 
Passengers fcr the North c into the Derby train, and leave Trent 
at 7.57 a.m., vid the Newark Valley line. 

The above table conclusively proves that the distance from St. 
Pancras to Leeds vid Sheffield is 197 miles 68 chains, and that the 
train in question makes nine stops, not eight, as given by ‘‘M. M.” 

CLEMENT E, STRETTON. 

40, Saxe-Coburg-street, Leicester, November 3rd. 


THE UTILISATION OF SEWAGE, 

Srz,—In June last an article, written by Mr. Kidd, ay in 
one of the gas journals, giving the result of the distillation of one 
ton of dried sewage. It would appear from this that in the 

i treat t of sewage sludge it is not necessary to 
evaporate by heat more than one-third of its weight of moisture, 
and as 5000 cubic feet of gas are generated by its distillation, about 
every 750 cubic feet of which, when applied to properly constructed 
boilers, would evaporate one ton of water, a large amount of steam 
would be raised and used for drying purposes, to save further cost 


of fuel. 
rtunity of seeing sludge dried by such 


Ihave not had an o 
, but I have obtained a smaii quantity of ammoniacal liquor 
m the distillation of a lime-treated sewage, and had it analysed ; 
the result shows 2°93 per cent. of ammonia, equivalent to ammoni 
sulphate 11°4. Considering the large amount of ammoniacal 
liquor, besides other valuable residual products yielded, such a 
rocess applied to the treatmeat of sewage deposits would be far 
ess costly than the purchase of chemicals, and after expense 

incurred in getting rid of such filthy materials. 

J. C. CHAPMAN, Assoc, M. Inst. C.E. 
70, Chancery-lane. 


November 10th. 


S1r,—I venture to think that M. Rodolph de Salis has not read my 
letter very carefully. If he will re-peruse it he will find that I am 
quite aware that certain manurial values pass away in solution with 
the effluent water ; and I state that although numerous plans have 
from time to time been tried to extract these values, not one, so 
far as I am able to obtain evidence, has been successful. I 
that if chemicals are used it would be more economical to appl 
them to the effluent than to the incoming sewage, but by far the 
best plan is to use a clarified effluent obtained by natural subsidence 
for irrigation. As to the value of the “‘resulting sludge,” M. 
Rodolph de Salisis Ithink in error. The analysis of sewage sludge 
dried by my process shows that it contains over 2 per cent. of 
ammonia, 24 per cent. of phosphate of lime, and 24 per cent. of 
alkaline salts. As a manure, although in this state it is not worth 
a farmer’s attention, it possesses a far greater value than the cost 
of obtaining it, All the values are therefore not held in solution, 


miacal | English Imperial Standard Metal Gauge,” and in short “the Metal 


¥ | that they should become likewise bases of comparison in this 


T am perfectly aware that the sludge is in many cases dug into the 


ground, and it is against this waste and extra ce that I 
protest. Th ds of tons of sewage sludge may obtained 
and brought into a fit state for commercial utilisation at little cost, 


so that the full theoretical value may be realised either by manu- 
facture into a high class manure or by distillation in retorts. I am 
not acquainted with any process which offers the same advantages 
or anything like the same remuneration for the capital employed. 
With regard to purity of effluent, I have before me the results of 
many different modes of procuring precipitation by means of 
chemicals; and in no case does it appear that the effluent is made 
purer than by the means I advocate, the matters extracted being 
the solids in suspension, the chemical values passing away without 
diminution, in many cases in by the action of the chemicals 
used. What is to pay the cost of the chemicals? 
J. Howarp Kipp. 

Westminster-buildings, Wrexham, Nov. 6th. 


Srr,—Like many other professional men, I have both spent time 
and money in my endeavours to improve the sanitary state of our 
dwellings. The other wan very intimate friend sent me one of 
your pay with a letter in it written by Mr. Howard Kidd, which 
made things worse instead of better. However, one of your London 
engineers who has been residing in this locality for some time, dis- 
covered this summer a new system which gets rid altogether of 
sewers, and, of course, the pollution of rivers. The new system is 
this: As soon as the water-closet handle is raised the water is 
se) ted at once from the excreta, to the drain, the 
other into an air-tight receiver partly filled with ashes or other 
disinfecting material, then taking to the mixing house made ready 
= sg former, which they say will be invaluable for their clay 
at rest. 

Newhouse, Scotland, Nov. 13th. 


Having seen it at work, I must say it sets sanitary trou 
. J. Forrest, M.D. 


PROFESSIONAL ETIQUETTE. 

S1z,—Most engineers of respectability will agree with your article 
on this subject in THE ENGINEER of the 19th ult. I know of one 
notable case in the North of England, where the course followed 
with ‘regard {to one of our most eminent engineers has been 
pretty nearly what you describe, with the addition that the local 
engineer who has now got the undertaking in his own hands was 
Mayor of the town during the promotion of the bill. The pro- 
moters were the Town Council, and I have always heard that it is 
illegal for a member of a corporation to hold any office which 
carries salary or fees paid by that body. Minor difficulties of this 
kind are, however, easily got over, and in the case to which I now 
allude the Mayor’s partner was appointed to keep the berth warm 
till the bill had passed. Having by skilful pilotage achieved this 
result, our Mayor—his year of office having now ired—steps 
forth as our engineer. is may, perhaps, all square, but it 
looks a little queer, more particularly as our worthy ex-Mayor has 
not had previous experience in large works of the kind he is now 
ba hat fi to the subject, allow 

ough, somewhat foreign e j me 
to give a word of = = he to Town Councillors—if, indeed, there are 
any anywhere who have not already learnt the lesson. If any 
large scheme is promoted by the town, you should make some- 
ons out of it. Gratuitous services are all very well, but no one 
should be expected to work for nothing. One very method 
of procedure is as follows :—First, get up a good syndicate, having 
large influence in the corporation: second, buy some land where 
works might be carried out; and, third, get the corporation to 
choose this site for the works, paying, of course, a good round sum 
for the Whether or is tbe for the 
purpose is of no consequence, e price is big enough. 

London, November 6th. C. E. 


THE NEW WIRE GAUGE, 

Sir,—The proposal of “‘ Anti-metric” in THE ENGINEER of the 
26th ult is in a measure ingenious, but it has one very great defect, 
which I apprehend is fatal to its general adoption. e variations 
from number to number throughout his gauge, - from }in. down 
to ;}5 part of an inch, are all even hundredths of an inch, so that 
there is isely the same measure of difference between the 
thinnest of his gauges and its next higher or thicker number, as 
between din. and its next lower or thinner number; whereas in 
practice it is well known that in the finer thicknesses of wire, 
sheet iron, &c., we want proportionately finer variations, while in 
the thicker sizes the variations may be proportionately coarser or 


wider 

The Birmingham wire gauge has long been condemned, because 
for want of authority to determine what its eS 
and co mding numbers really should be, a number of scales 
slightly differing, but each one asserting its claim to be the onl 
one true and veritable Birmingham wire gauge, have met wit 
recognition in the trade; and because, in one and all of these, the 
advances in thickness from one number to another have 
arbitrary and unsystematic. Where it is possible to introduce 
order without an absolute overthrow of established custom, I 
maintain it is better to do so; and in the case of the wire gaug: 
it is better as far as ible to avoid disturbing well unders' 
and universally established rules. Everybody who knows anything 
about iron erhadiiy understands that as long as men can remember 
sheet iron ;zin., or 0625, thick, has been No. 16 on the Birming- 
ham wire gauge, and that sheet iron eee to the super- 
ficial foot, or that measures 025in. thick, n No. 24 on the 
Birmingham wire gauge, and unless there is some absolute necessity 
to alter these two old-established points on the wire gauge—and there 
certainly is no such necessity—it is undesirable to meddle with 
them; and if we say that No. */, is 4in. or 500; No. 4 is jin. or 
‘250; No. 10 is jin. or ‘1250; No, 16 is ,4in. or 0625; No 22 is 
gyin. or 03125; No, 28 is gyin. or 015625; No. 52 is "00095 or 

ractically 1 mil.; with all intervening numbers systematically 
Bled in, we should bave a scale from No. */,=500 mils. graduated 
in thickness, by attenuations that are practically the same in d 
or percentage one from another, right through to No. 52, which is 
practically 1 mil. Thus, there would be the same proportionate 
measure of difference between the finer sizes as between the larger 
sizes. And the same arrangement would be suitable for not onl 
sheet iron, but wire, copper, brass, zinc, &c., for which reason 
would recommend that it be no longer called a B.W.G., but *‘ the 


Gauge,” or **M.G.” 

The sooner we have decimal divisions made custo’ for 
reckoning in weights, measures, and coinage the better, but by all 
means let us preserve the | wearer the yard measure, and the 
gold sovereign as units, me writers may recommend the metric 
system pure and simple, but I cannot see why the French metre of 
3ft. 38in. should be any better than the yard of $ft. for a unit of 
measurement, and it would be exceedingly undignified for the 
greatest commercial country in the world to cast off its ancient and 
time-approved bases of comparison for the sake of adopting other 
bases no better in themselves, because they prevail in neighbouring 
countries. I cannot think that anyone would seriously advocate 
such a radical change as that, but allusions to the French metre, 
litre, me, &c,, that have in pri 


favouring the decimal system might by some Co teen as urging 


country. Harton, 


Bilston, 5th November. 


GJERS’ SOAKING PITS, 
Srz,—As probably many of your readers take an interest in the 
economical manufacture of steel, I 
tion to the following letter, written 


it is ible or advisable to roll off into long | 
rails 


in the Engineering and Mining Journal of New York, publish 
on the 29th of September follows :— 


Tae Gsers' Soakine Pit at THE WORKS OF THE SCRANTON STEEL Company. 
(Bditor Enginee ing and Mining Journal) 

—At request of my friend, Mr. John Gjers, of Middlesbroug! 
ngland, and rail 


ts 
Dring that time we have rolled about 80 per cent. of our 
e pits, without other heating, into 120ft. — 4 , weighing 
about 85 per cent. 


furnace—most 
of the time days only—to work up cold ingots, &c., which may accumu- 
late f oO causes. We find that with four-rail ingots 
six pi good for about 150 tons of rails per turn. Weare in- 
formed that what we are now yo eae not been done as regular work 
anywhere else, either in Europe or oa on yours, 

W. W. Scranton, President, 


Mr. Scranton is perfectly right in stating that his are the first 
works where four lengths of steel flange rails have ro) 

direct from the ingot out of the soaking pits continuously for a 
month, and the result is due to his quick appreciation of the advan- 
tages and to the — 1 application of the system: I feel sure 
that Mr. Scranton will be rewarded by a still better result in per- 
centage as his. non gS more accustomed to the new mode of 


through the pits instead of the 85 per cent. which he has arrived 
at after the ‘our weeks’ work. 
Other American works, such as the “ Thomson ” and the 


** Cambria” will very soon—if not already—have the m at 
work, but for blooming only, as they at present are not rolling off. 
The above letter, however, will establish the fact that ee 
of flange 
one heat, the same result can be obtained by the use of 
the soaking pit without any heating at all. Those gentlemen who 
visited the lington Steel Company’s works during the recent 
a of the Iron and Steel Institute witnessed the di rolli 
of single length double-head rails from the pits, and will, I fee 
sure, admit that it was done easily and practically; nearly 80,000 
tons of ingots having now passed through their pits and bloomed, 
e light machinery at the Darlington Works does not permit o 
long lengths of flange rails being rolled direct from the pits, but 
the ey | Iron and Steel Company have repeatedly proved that 
they are able to do it, and they are now preparing to carry out the 


system on a ee scale. 

At West berland Steel Company’s works, Mr. Snelus early 
took advantage of the system, and has been continuously blooming 
from the pits for more than twelve months, and has 
than 75, tons of Lae through the pits. At Middlesbroug 
the North-Eastern 8 Company have satisfied themselves that 
they can easily roll off, and are now beginning to carry out the 
system. In Belgium, at the works of the Society John Cockerill, 
Seraing, under the management of Mr. Greiner, 96 per cent. of the 
make is now regularly bloomed from the pits. In France the firm 
of De Wendel will shortly have the pits at work, and in Germany 
at least two works are at present building soaking pits. In Austria 
Mr. Kupelwieser has been for some months putting his soft steel 
ingots for plates through the pits—rolled them into slabs without 
pe Age ee and he is about completing and starting a new rail 
mill, which will be worked entirely from pits. The Steel Company 
of Scotland are applying the system to their Siemens-Martin’s 
— for plates, and will be at work on a large scale before long. 

us be seen that the system is making sure progress, but 


more 
h 


+ will 
prejudices have to be overcome, and will certainly give way wherever 
the system is properly understood and carried out, The ee 
of the system has now been thoroughly proved. The saving wi 
of course vary in different works according to circumstances, but 
the following data will enable any one to estimate it in their own 

icular case:—The furnace coal, whatever it may be, will of 
course be saved. As to saving in yield of s it is now well 
proved from numerous experiments lately verified by Mr. Greiner, 
of Seraing, that the loss of weight from the ingot out of the mould 
to the bloom after it leaves the rolls is about 4 per cent. when the 
that there is a further loss of nearly 4 «ie in the finishi 
rolls; so that working with the pits, the ming means a loss 
4 per cent., and rolling into rails direct means a loss of nearly 1 per 
cent. of steel. 

Now, I take it that when heating furnaces are used the loss in 
blooming is seldom less than 2} per cent., and the loss in rolling 
direct from one heat not much less than 3 per cent., so that the 
use of the pits means a saving of something like 2 per cent, of steel. 

its for four rail ingots are quite equal to preparing 
ests in twelve hours to week this quantity, and probably 30 per 
cent, more. The men required are—one man, say at 5s., 5s.; three 
men at 4s., 12s.; one boy at 2s., 2s.; total, 19s.; or about 14 per 
ton on 150 tons, and under favourable circumstances this can be 
materially reduced. 

Then comes items of of furnaces as with 
soaking pits, and I can point to the experience at the lington 
Steel Works, where a set of eighteen pits were started thirteen 
months ago; through these pits more than 60,000 tons, as 
about 120,000 ingots, have been passed. They are at work at 
and likely to last for a considerable time, ha practically 
repairs, except what is given them occasionally while in 
work by balls of fire-clay dabbed into cracks or hollows in the 
walls of the pits, applied by the men who work them. 

I hope I have not too much upon your valuable 


space. JOHN GJEBS. 
Middlesbrough-on-Tees, November 6th, 


no 
lar 


STEAM ENGINE ECONOMY, 

S1r,—Will your correspondent, “J. B. kindly inform 
me with reference to the trial you published in ENGINEER of 
the 19th October (1) whether the coal was weighed, and if so, was 
steam got up to working pressure, and the fires drawn, the coal 
80 not being taken into account ? a B the water used 
for boilers properly measured, and how? Were the water level 
and the pressure in the boilers the same at the end as at the 
beginning of the trial? I understand that the coal comes to the 
Old Steam Mills by boat, and is shovelled into the fire-hole direct, 
so that it is not weighed. Iam told that a boat load is generally 
in this district understood to mean about 32 tons, sometimes more 
sometimes less; but the mill owner is only supposed to pay for 
the 32 tons, when really it may be 33 or 34 tons, In this way no 
accurate calculations can be made, but I have ‘ym med taken 
from these engines day after day until a boat was burnt 
under these conditions, which show consumption of coals to be 
2°65 Ib. per indicated horse-power per hour, the engines indicating 
on an average for four of t! days 275°9 indicated horse-power. 
But it is obvious that these calculations cannot be quite right 


under the circumstances. 
., or is Messrs, Rayner only sw ‘or 
this amount? Mr. Crossley has perhaps thet 5322 
and as . T. M. 
odes, leton, cashire, 
November 6th, 


DESIGNS, SPECIFICATIONS, AND INSPECTION OF IRONWORK, 

Sir,—I have not much time to spare for letter writing. Still I 
must thank Mr. Webster for his a in his last 
letter. As to the sketch of my —— joint cover in your 
impression, it is quite correct, an . Dornton’s sketch is the 
same as mine, I will and make clear to Mr. Webster about 


dent of the Scranton Steelworks, Uni 


tensile or lateral strains. ere @ joint occurs in tension mem 
obviously 


a joint cover is needed; while if Mr, Webster will sub- 


nd upwards of our Ingots directly nto 120ft. 

t 

i] 

— States, which appear 4 


Nov. 16, 1883. 
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stitute “bending” or “buckling” for lateral, possibly he will 
is amused at what he calls my burst of virtuous 
indignation about doubting respectable firms. He says he has 
always found it necessary to inspect each delivery, Am I to under- 


tod tondod 


im to mean that he simply had to look over the plates for 
= or other defects of that sort? or does he mean 
that he had to test samples? If he means the former, then I 
must refer him to my last letter. If the latter, then it would be 
interesting if Mr. Webster would kindly tell us how often he has 
had to reject deliveries succeeding the first accepted lot? I hope’he 
will give us some idea of this. Let him, without supplying names, 
state the particulars of any one contract he has superintended, the 
number of individual deliveries of iron, and the number of those 

ain he has had to reject. I think Mr. Webster is less than just 
4 the business capacity of millowners if he thinks that they allow 
iron to be sent out simply at the unchecked discretion of their 
employés, taking no personal cognisance of its quality before it is 
delve cbater asks, “‘ Why have inspectors at all?” Surely he 
must be aware that an inspector has many responsible duties 
besides the one of testing the quality of the iron—duties that in- 
volve no suspicion of the h ty of the contract : 

Iam sorry Mr. Webster should think I ed, or in » to 
make capital out of his clerical error about cinder being pressed 
into tlie roll. I only corrected the error for him. He reminds me 
that it is not necessary to spoil a large plate by cutting a sample 
from it. Will he be so kind as to describe how the quality of the 

late is to be determined? The iron is always delivered nearly 
ished size, allowance for planing only being left. The engineer 
may certainly go to the mill, see the plate rolled and trimmed, and 
obtain test pieces from the trimmings; but some millowners object 
to this, fearing that the iron in the trimming may be, from some 
cause or Other, inferior to the plate itself, and decline to accept 
such test. Under these circumstances, what would Mr, Webster 
do? The thing has happened to myself. Mr. Webster maintains 
that my test of hammering down and bending the corner of a plate 
would perfectly useless. Has he never seen it stipulated in 
specifications that the iron shall bear cold meng an angle of 
acertain number of degrees without cracking? I can assure him 
I have in my possession specifications with such a condition ; and 
the clause, too, is badly, very badly, framed, and contractors have 
made complaint to me of it; for it says not a word about the radius 
of the bend, nor whether the bending is to be done by a hammer 

Mr. Webster does not like xf quoting the practice of foreign 
workshops very well. I may tell him I snperintended the making 
of an iron Ne Bi some three years ago, containing about 260 tons 
of iron, and the plates were all done in the way Mr. Webster thinks 
so expensive, and it was done by a very eminent English firm, so 
I do not need to hurt Mr. Webster’s patriotism in the least. He 
says that for drawing oy together a long taper-ended spanner 
should be sufficient. It does well enough in small, light work; 
but let him try and adjust, say, five ae plates, 14ft. long and 
3ft. 6in. wide, laid one on another, forming part of the main 


flange, and he will quickly find he will need something more power- 
ful. . Webster says :—“* Then Mr. Pendred does not approve of 
drifting. I quite thought he said it was absurd to forbid it.” 
Once more I am compelled to correct his logic. Cannot 
he see that there are many methods of work of which 
we may not approve, but which common sense—that best 
of all engineers, as Vauban said—tells us we must make 
use of, because we have no better, and which, therefore, it is absurd 
to forbid? I will put a fair and reasonable proposition to Mr. 
Webster—will he write out the general particulars of any iron struc- 
ture he is personally cognisant of containing, shall I say, 200, or 
even 100 tons of iron, that was made and finished from innin; 

to end absolutely without the use of a single drift? Iam sure, i 

he will, such a document will be matter of general professional 


interest. 

Lastly, I observe that Mr. Webster virtually withdraws the 
remarks about heating rivets throughout contained in his first 
letter, for he now says he is well aware the holes have to be much 
— than the rivets. He takes exception, however, to what I 

id about ,4; ofaninch. Ina letter it is difficult to gointo minute. 
I had in my mind §, , and rivets, these being the sizes in most 
common use. Less, of course, will do for smaller rivets. As to 
the squeezing or —_— of rivet shanks between the plates, I 
must only ask Mr. Webster to read my last letter again. He 
kindly has taken the trouble of trying a practical experiment for 
mine and Mr. Dornton’s behoof. For myself I thank him very 
much, he does not clearly describe the experiment. Had the thin 
packing a hole same size as plate holes? or was it larger so 
as to leave a circular recess? I presume the latter. Well 
in that case the experiment is useless, and teaches us nothing 
we did not anticipate before, or, at least, I will speak for 
myself. What is the use of trying an experiment of this sort under 
conditions never present in actual every-day practice? Of course 
Mr. Webster’s rivet obeyed the great natural law, and its parts 
followed the line of least resistance. Will he kindly repeat his 
experiment exactly as before without the packings, and leaving all 
his conditions as much as possible those of every-day work, and tell 
us the result? I may tell Mr. Webster that some years I was 
shown two § plates rivetted together by a Tweddell machine and 
a down, removing half the seam, and not the least trace of 

ulging between the plates existed. There were, I think, four 
§ rivets in it. HAMILTON W. PENDRED. 

November 10th, 


Sir,—Before the discussion raised by Mr. Webster is allowed to 
drop, I think it would be to the advantage of many of your 
seateen that something should be said concerning machine rivetting. 
For myself, I may state that a somewhat extended experience in all 
classes of work leads me to state that while nothing can equal the 
hydraulic rivetter, as made Messrs. Fielding and Platt, for 
coarse, heavy bridge work, where three or more thicknesses of 


tes are to be rivetted up, machine pe be quite unsuitable 
or yo ot boiler work, the most of which really cannot be 


The hydraulic rivetter is never used in the best locomotive 

boilers, nor, indeed, in any boiler works, but it is the 

mainstay of slop boiler i 

machine rivet’ boilers 

assume the form shown exaggera‘ 


makers, and an examination of most 
will show that the edges of the 
ted in the sketch, while 


lates 
are 


of Somes occurrence. These are caused by the rivet being 
expanded so much in shutting up that it tends to burst the plate, 
and sometimes does burst it. 

Tt may be said that with care this cannot hegeen, but it does hap- 
pen. I sawit happen, in boiler works not 100 miles from London, very 
recently, I was inspecting @ totally different job in the works, 
and having nothing parti to do for the moment, I stopped to 
see a horizontal seam rivetted up in a large vertical boiler. Two 
holes were split before - eyes in five minutes, and I subsequently 
found the edges of the plates as I have shown. It was no affair of 
mine, but I called the foreman’s attention to it afterwards. 

Well,” he said, ‘the men put on too much pressure ; it is all 
contract work, and it saves caulking.” This is only one instance I 
could name out of many, for Mr. Webster may say such things are 
not done, just as he said bridges could be put up without a drift, 
and angle irons were never used as covers, 

big marine boilers again, it seems that hydraulic 


rivetters do not put on pressure enough, for it is the universal 
practice in the North to caulk all round the rivet heads inside such 
work. A great deal of advantage might be gained, I think, by a 
full discussion of the whole subject of rivetting, hand and machine— 
I mean from a practical point of view—as to the results obtained 
from each as regards cost, and strength, and durability. 

Millwall, November 12th. Snap Heap. 


CONTINUOUS GIRDERS. 

S1k,—In Mr. Max am Ende’s article appearing in your last-issue on 

‘* Continuous Girders,” Example 3 is specially interesting. An error 
occurs in working it out which may prevent those who notice it 
forming as high an estimate of the value of the example as it 
deserves, I therefore write to point out = this error does not 
4 


affect the result. In equation 10 instead of 49 d', there should 
be written + dy), and instead of da there should 


appear B (da + d',), The same slip occurs in the second 


equation in the third column, where d's should be replaced by 
dy + dy, this being again twice repeated lower down. Similarly 
in the next integration we should have du + da in place of 
da. But these are probably clerical errors because they cancel 
each other, and the resulting equations, (12) and (13) are correct. 

It may be useful to gather the results obtained in examples 3 and 
5 together. Three different pairs of values for the forces P and Q 
are obtained for three corresponding pairs of values for the deflec- 
tions d, and dy at the points P and Q. The results are the 
following, where I have expressed the deflections as fractions of an 
inch so that ea | may be more readily imagined, and where I bave 
calculated P and Q for the last case from Mr. Max am Ende’s equa- 
tion with the signs of the factors of e changed, which again have been 
put in wrongly without the result being wrong :— 


P Q dp da 
tons, tons. inch, inch, 
—1 + 11 "008 
+ 7°56 + 3°52 0 0 
+ 0°22 + 9°39 028 0 

Such very differences in the supporting forces P and Q 


being due to such minute differences of level in the supports at 
P and Q, it may well be doubted whether such calculations can be 
usefully or safely applied to practical work of this class. 
Mason Science ege, H, Smiru. 
Birmingham, November 10th. 


THE GLADSTONE, 

S1r,—While concurring with your correspondent “I. D. R,” 
that the ports of the Glasgow and South-Western engine are con- 
siderably throttled, I may mention that there are other engines 
running in a very nearly similar predicament, which have not 
shown — —— failing from this cause. On reference to my 
sketch of the arrangement of the cylinders of the engine above 
referred to, it will be seen that a portion of the framing has been 
cut away to admit the flange of the cylinder and its cover, giving 
more room than would otherwise be obtained, and thus bringing 
the cylinders in close ximity to the framing. However 
advantageous this may be for securing increased room for ports and 
valves—the exhaust ports of this engine being’ 3}in. wide and lft. 4in. 
long, as compared with 2in. wide and lft. 3in. long in the Glad- 
stone—it must act most unbeneficially on the bearings and crank 
webs. In the Glasgow and South-Western engine, the length of 
bearing of the crank axle is 7in., and the thickness of the web of 
the bearing side of the crank is not more than 4in., the correspond- 
ing dimensions in the Gladstone being 84in. and 5in. respectively. 
All who are concerned in locomotive matters will look forward 
with interest to the results given by the new South-Eastern engine, 
stated by “‘ F. M.” as being constructed with 19in. inside cylinders 
with the slide valves between them. F. A, Fre. 

+h pt g8, London, 
November 10th. 


Srr,—Referring to the correspondence under this title, out of 
which has arisen the discussion as to the difficulty of getting a little 
larger cylinders between the frames of a locomotive than is the 
common practice when the valve chests are between the cylinders, 
this difficulty does exist, coupled with the excessive crowding of all 
the parts; but in the case in point, the ‘‘ Gladstone,” the valve 
chests are below, and even larger cylinders might have been 
em ooo if it had been thought desirable. Thus the difficulty 
and the crowding of parts and cramping of surfaces disappear 
when the valve chests are placed either above or below. As a case 
in point, Mr. Johnson, of the Midland, is now building some large 
engines for his fast and heavy traffic, which has to be worked over 
very heavy gradients. These engines have 19in. — with 
26in. stroke. The “reg of driving axle are 9in. long, and the 
crank webs are 4}in. thick. The valve chests are on the top, and 
the valves are worked by my valve gear, which allows of this dis- 
position of the parts. On this system even 21lin. or 22in. cylinders 
may be got in, retaining the 9in. bearing and 44in. cran 
Cylinders of this size are being used by our American neighbours 
superintendent who is preparing to ado in. for inside cylinder 
goods engines ; and if as as 
they have done of late years, we shall have to come to these 


dimensions shortly. Davip Joy, 
8, Victoria-chambers, Westminster. 
November 13th. 
Srr,—Referring to a letter in your last issue signed ‘‘F. M.,” in 


which it is stated that Mr. P. Stirling built engines in 1871 with 
cylinders cast in one, I wish to remind “ F, M.” that Mr. William 
Stroudley e engines with cylinders cast in one piece as early as 
5 A, W, L, PARKHOUSE. 
Brighton, November 14th. 


DEPRECIATION IN FACTORIES. 
Sir,—If your correspondent “ Z.” had stated what he means by 
** alterations and repairs” it would be easier to reply to his query. 
If ‘‘Z.” has an extensive establishment employing many machine 
tools, and his trade be of a diversified character, it is probable that 
his ‘‘alterations” of plant frequently involve considerable outlay 
to adapt different machines to the varying nature of his trade. 
If this be so, and the said “alterations” add to the value of 
the machinery, they have as much right to be charged to 
machinery account as additional or new machines have. If by 
‘alteration ” ‘*Z.” means simply repairs, I think his former plan 
of charging this item to profit and loss the safer and wiser plan of 
the two. Repairs and maintenance should go together, and if 
these are fairly well kept up, the rate of depreciation may and 
ought to be a low one. 

ith all due respect to your able co mdent Mr. Matheson, 
I doubt greatly whether in these times of close cutting, low prices, 
and bad trade, there are many engineering firms who can afford to 
allow such high rates of depreciation as are mentioned by him. It 
is doubtless a wise plan to be on the safe side by making all such 
deductions which form part of establishment charges sufficiently 
large, and provided you can get plenty of work, all is easy sailing ; 
but, Sir, there are not a few firms who are so heavily burdened by 
these. establishment ch , of which repairs, maintenance, and 
depreciation form a big item, that when they tender for work 
bn are hopelessly out of the i There is also much to be 
said for the practice advocated by Mr. Matheson of periodicall; 
revising these depreciation rates. That depreciation occurs ail 
know, that it must be inst, but to 
mence wri! off heavy percen uring the year or two o 
a fact that after being worked 


a firm’s life, simply because it 


machines are second-hand, and therefore if thrown upon the 
market would be found to have depreciated immensely, would be 
an act of folly, and no young firm in general trade could stand 
against such writing off. Neither, I submit, is such excessive 
writing off n or just. It generally takes a year or so to 
get a new engineering establishment into smooth working, and 
the various loose parts, or tools, adapted to the large machines, 
and the large machines themselves to get into working trim. All 
this time money is being —_ in perfecting the plant, and yet we 
are told that we must allow a heavier rate of depreciation. And 
now, Sir, for the result. I have known firms who, having started 
with much prestige, have been able to continue for a good few 
years, even though overburdened by these heavy charges, then 
finding their trade slipping from their grasp, their tenders all 
hopelessly high, have gone through their costs again and found 
they had written off for depreciation so largely that their plant 
and machinery stood in their books at a trifle above scrap price, 
although splendidly kept and practically as good as ever. Then 
comes the revision of prices, and they are able to tender on terms 
of equality with other firms; but alas! pute has not done 
everything for them. Their high prices became so well known 
that their customers went elsewhere, and they had to look to other 
fields for trade. 

I think, Sir, the query put by “‘Z.” about hits the nail. If 
engineering firms will properly repair and maintain their 
machinery and plant, charging such repairs and maintenance to 


profit and loss, the rate of depreciation may .nd ought to be a low © 


one. It is a source of great satisfacticn to many I know to see 

this question taken up so ably in your paper. It is such a vi 

point to all manufacturing mechanical engineers, that I trust you 

will accept this reason as my apology for so lengthy a communica- 

tion. M. L. M. E. 
London, November 12th. 


S1z,—In common with, no doubt, many others, I have read with 
great interest what Mr. Matheson has said on this subject in your 
pages, and I think I may add that you have never done your 
readers better service than by opening this most important subject— 
never before, I think, handled in print, for discussion. It affects us 
all as closely as possible; whether we make a profit or find our way 
to the Bankruptcy Court depends on the way we estimate wear and 
tear. I would much like to have the views of men who have large 
experience in the sales of plant, such as Messrs. Wheatley Kirk, 
Price, and Goulty, or Messrs. Fuller and Horsey, on the deductions 
that ought to be made for depreciation. 

I think Mr. Matheson is in some quite too cautious. If 
we pursued his system fully we should soon have the price cf our 
tools standing at about that of old iron. For example, I bought a 
steam engine the other day, new; it cost me £300. If I were to 
work this engine for six months and then sell it I ——— I could 
not get £100 for it; am I therefore to credit myself in my books 
with only £100? I say no. Ido not want to sell the engine any 
more than I want to sell my watch, or my books, or the furniture 
of my house. I hope it will wear itself out in my service, and I 
can see no sense or reason why I should charge myself with a 
depreciation of £200 on its account. This seems to me to 
the weak point in Mr. Matheson’s reasoning. He attaches a 
saleable value to what is not for sale. 

I once knew a farmer who charged himself in his books with a 

und a day for each pair of horses and aplough. Healso — 

imself with £3 10s. per ton of straw converted into manure. He 
pursued the same process throughout, and he always at the end of 
the year had a balance against himself in his books, but somehow 
there was always a balance in his favour at his bankers. He lived in 
good style, kept a modest brougham for his wife, and entertained his 
friends. He never could understand how it happened. ‘I have 
ear out to him that he had no right to charge £1 a day for 

orses and plough, but only what they cost. His reply always was 
that if he hired them out he could get £1 a day for them, and that 
he ought to charge himself with this sum. It was quite useless to 
tell him that no one wanted to hire them, and that if he did his 
own land must go unworked, The same with the straw. He could 
sell it for £3 10s. aton; therefore he must c e himself so much. 
He could not be got to see that he must not straw off his land 
if he kept cattle. 

Now, it seems to me that many firms go on this principle, and 
credit themselves with the selling value of things they could not for 
the life of them sell. The proper principle is to estimate the 
probable life of a thing with repairs, and write off enough to 
replace it. Thus, a steam boiler costs £200; it will last with 
repairs twenty years. Then £10 a year put by would replace it, 
even if we do not count interest ; so we write off £10 a year. 
Repairs will probably cost £10 a year more, but I them 
in the profit and loss account, which has nothing to do with 
depreciation; and as I do not mean to sell my boiler at any time, 
I never trouble my head with its selling value. I think Tam 
right ; will some of your readers say what they think? 

November 12th. Lone ESTABLISHED. 


SAND BLASTING FILES. 

Srr,—In your description of our process in last week’s ENGINEER 
there are two or three points which require, we think, further 
explanation in order that the matter may not be misunderstood. 
(1) Our charge of 5 per cent. for sand blasting new files is caleu- 
lated ‘upon the Sheffield file list prices, not upon their actual 
value, The average discount for new files at the present time 
being about 50 per cent., our charge would be something like 10 per 
cent. of their actual value. (2) The £500 per month mentioned 
for sand blasting files represents the capacity of our four file 
sharpening apparatus, but at present we are able to work only two 
of them because of insufficient boiler power. The amount received 
for sharpening when using £10 per month of coals is, therefore, 
only half of the above sum—viz., £250. From this it will be seen 
that the actual value of new files sharpened with the above amount 
of coals is £2500. Adding to this the amount s ned at the 
two other works where the process is used, we find that between 
£3000 and £4000 worth of sand blasted files are sent out of 
Sheffield per month, and the demand is rapidly increasing. 

. E. MATHEWSON. 

Bellefield We eels, Tilghman’s Patent Sand Blast 

November Company, Limited. 


CATECHU AS A DISINCRUSTANT, 


Sir,—I note a letter signed ‘‘ W. R. Muir” in your issue of the 
2nd, stating that the use of catechu to prevent scale in steam 
boilers is patented by the Disincrustant Marsellaise Company. If 
the company referred to claims the right of using it in a i 
manner, it would be well to explain, as catechu has been used for 
the purpose above indicated for many years, and there is hence 
nothing to prevent ies using it in steam boilers. I know of it 
being so used early in 1860, or nearly twenty-four years ago. 
Probably many of your readers can state similar facts. 


November 14th. CATECHU, 


Nava ENGINEER APPOINTMENTS.—The following 
have been made at the Admiralty :—William J. J. Spry, chief 
engineer, additional, to the Victoria and Albert, for service in the 
Alberta, vice Carlisle; Robert Anderson, chief engineer, addi- 
tional, to the Indus, vice Elgar. Mr. ©. Colson, who has been 
assistant civil engi at Port th since November, 1874, and 
who had previously, as clerk of works, had practical charge of the 
construction of the new docks and basins in the extension works, 


has been appointed superintending civil engineer at Malta, where | 


it is intended to build a deep dock and new erage me 
He will be succeeded at Portsmouth by Mr, E, Aslat, clerk of the 
works at Sheerness, 
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THE SIEMENS ELECTRIC RAILWAY AT ZANKERODA MINES. 


O 


| 


7 i 


Tue original electric railway laid down by Messrs. Siemens 
and Halske at Berlin seems likely to be the parent of many 
others. One of the most recent is the underground electric line 
laid down by the firm in the mines of Zankeroda in Saxony. 
An account of this railway has appeared in Glaser’s Annalen, 
together with drawings of the engine, which we are able to 
reproduce. They are derived from a paper by Herr Fischer, read 
on the 19th December, 1882, before the Electro-Technical Union 
of Germany. The line in quesiion is 700 metres long—770 yards 
—and has two lines of way. It lies 270 metres—300 yards— 
below the surface of the ground. It is worked by an electric 
locomotive, hauling ten wagons at a speed of 12 kilometres, or 
74 miles per hour. The total weight drawn is 8 tons. The 
gauge is a narrow one, so that the locomotive can be made of 
small dimensions. Its total length between the buffer 
heads is 2°43 metres ; its height 1°04 metre; breadth “8 metre ; 
diameter of wheels, ‘34 metre. From the rail head to the centre 
of the buffers is a height of *675 metre ; and the total weight is 
only 1550 kilogrammes, or say 3400 lb. We give a longi- 
tudinal section through the locomotive. It will be seen that 
there is a seat at each end for the driver, so that eat bye: 44 


in section and elevation, at a speed of 900 revolutions per minute. 
The current passes through a cable down the shaft to aT-iron fixed 
to the side of the heading. On this T-iron slide contact pieces, 
which are connected with the electric engine by leading wires. 
The driver by turning a handle can move his engine backwards 
or forwards at will. The whole arrangement has worked 
extremely well, and it is stated that the locomotive, if so 
arranged, could easily do double its present work ; in other 
words, could haul 15 to 16 tons of train load at a speed of seven 
miles an hour. The arrangements for the dynamo machine on 
the engine, and its connection to the wheels, are much the same 
as those used in Sir William Siemens’ electric railway now 
working near the Giant’s Causeway. 


THE STRENGTH OF LEAD PIPES. 
THE accompanying engravings represen 
several lead pipes tested to destruction by 
manufacturers, from whom the Pintsch’s Lighting Compan 
. obtain the lead pipes used in the installations of compressed 
gas apparatus, by which a number of the railway companies of 
is, among other countries, supply their railway carriages with 
oil gas. After trying the lead pipes of several English makers, 
the Pintsch Company was forced back upon the German makers 
for lead pipes which would, for any length of time, stand the 
high pressure—90 lb. to 105 Ib.—at which the gas is distributed 
for charging the carriage receivers. The makers of these pipes 
assert that they use only pure lead, but we are inclined to 
think that the figures representing the bursting pressure indicate 


the use of an alloy. The numbers placed below the several 
pieces of pipe shown in the engraving give the numbers of atmo- 
heres at which the bursting took place, except in the case of 
marked 73, which should be 75. The external and internal 
diameters of these pipes are respectively 1°5625in. and 1°125in.; 
1°3125 and °9375in ; 1°4375 and 1°0625in.; 1°375 and °9375in. 
Calculated by the formula S = which R= 
ratio of external to internal diameters, p = pressure in pounds 


80 60 
per square inch, § 
material of the pi 
respectively 
3750 lb. = 1°67 ton and 2460lb. = 1-1 ton, or an average of | 
1°405 ton per square inch of section of the lead. 

M. Jardine found that a lead pipe 1’5in. diameter and 0°20in. 
in thickness sustained a pressure of 1000ft. of water, or 29°5 
atmospheres, without alteration of form. Under 1200ft. of 
water or 35 atmospheres it began to enlarge, and it burst under 
1400ft. of water or 40 atmospheres, having swollen to a diameter 
of 1°75in. A 2in. pipe 0°20in. thick sustained a pressure of 
800ft. of water or 23°5 atmospheres with scarcely any enlarge- 
ment; but it burst under 1000ft. or 29 atm From 
these results, as given by Mr. D. K. Clark, it appears that the 


3720 Ib. = 1°66 ton; 2679 Ib. = 1°19 ton = | 


resistance of lead to a tensile stress is equal to 15 cwt. per square 
inch of sectional area, and that its ultimate strength Goan to 
1 ton per square inch. We are not told how long a time these 

ipes were subject to the lower stresses mentioned ; but there 
is little doubt that under long-continued stress enlargement 
would take place at lower pressures than those which equal a 


stress of 15 cwt. per square inch of the material, so the ratio 
_——— gradually decrease, S consequently become greater and p 


The stress necessary to burst the pipes we have illustrated 


: 62 
S = stress in pounds per square inch of the | was no doubt brought to bear without much reference to the 


give a stress S = | time occupied, and under the circumstances the bursting 


pres- 
sure might be somewhat high and would also be sumewhat 


irregular, which probably explains the difference in the 


figures 
| above given. These give a mean breaking stress of 28 cwt.; but 
it is not very likely that the same material in other form than 


that of —_ would withstand so high a pressure, because at a 
slightly w place extension commences, and though fracture 
is thus localised, the material is not sup by that around it. 

It will be observed from the forms of the fractures, which are 
clearly shown in our engravings, that they are those which are 
in lead pipes’in vertical or approaching vertical 
position, and are burst by frost in winter. These, as well as 
other fractures, are usually attributed to the expansion of water 
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arrangements for connection with the electric current are very ee j 
simple. The current is generated by adynamo machine fixed : if 
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freezing ; but a little reflection will show that as this expansion 
takes place as the water solidifies, the fracture produced by it 
alone would be in the form of a long crack only wide enough to 
permit of the slight expansion which takes place between 39 deg. 


and 82 deg. Fah. 
When lead pi; are burst during frost, the fracture being 
more or leas wide, short, and localised at a considerable swelling, 
the bursting is not always directly due to the freezing and conse- 
quent expansion of water and solidification. In freezing, water 
gives ap a large quantity of its contained air, and this rises to 
the upper parts of a pipe, or to any part where it gets caught, as 
in the upper part of a As the water in the pipe falls from 
39 deg. to 82 deg. Fah., or from 4deg. Cent. to zero Cent., its 
volume increases from 1 to 1°000122, and this, acting on the 
imprisoned air, compresses a highly elastic medium, which 
ins under p e even after the water has become solid. 
By this means the pipe is swollen and thinned where the air is 
imprisoned, and by a repetition of the process a burst takes 
which is assisted by the expansion of the air when the 
thawing sets in, the expansion of air per degree being 0°00217, 
which is so much greater, as above seen, than that of water. 


MULTIPLE LATHE. 


THE ving above illustrates a novel type of lathe 
made by Messrs, Wilkinson and Lister, Keighley, for Messrs. 
Manlove, Alliott, Fryer, and Co., of Nottingham and London. 
The lathe is specially designed for turning rolls, pulleys, studs, 
&c., and will turn four articles at the same time llin. diameter 
and 14in. long, or one or more pairs of heads can be quickly 
removed to suit longer articles. Bach tool is self-acting for slide 
and surfacing, and each set can be worked entirely independent 
of the others. It is very rigid, with quick traverse. It will be 
seen that this is a labour-saving tool, and likely to be extremely 
useful to general engineers and machine makers. 


HIGGS’ SUSPENSION FOR INCANDESCENT 
LAMPS. 


THE accompanying engraving requires no description. It 
explains itself, and shows a very neat suspension for incandescent 
electric lamps, designed by Mr. Paget Higgs. The arrangement 


— a considerable amount of motion to take place in the 
p, and is free from the objection to the ordinary Swan sus- 
pension, because the lamp cannot become unhooked. 


MACHINE FOR CUTTING HELICAL GROOVES 
IN TWIST DRILLS. 


THE new illustrated by the below serves 
to cut twist drills, both right and left handed foe helical drills, 


and similar objects, and may be used on any 
inka without altering it. It is hen by the Britannia 
Company, Colchester, and its construction will be 


after being centred, has the centre made triangular by means of 
a triangular punch. It is then fixed, the triangular holder form- 
ing a guide as well as driver. Helical grooves, either right or 
left-hand, may be made with it, as well as straight grooves. It 
is stated that a 4in. groove on a lin. drill may be obtained in five 
minutes, and the same on a }in. drill in two or three minutes. 
The triangular driver serves as divider for three grooves, and 
Mt four, or six grooves are obtained by means of the dividing 
plate. 


THE HELIX FURNACE FEEDER. 

Messrs. HAwWKSLEY, WILD, aND Co., of Brightside Boiler 
Works, have been quietly pushing for some time the furnace 
which we illustrate below. Experience has been acquired with 
it, and we understand that the apparatus may ‘now be con- 
sidered fully efficient and satisfactory as a smoke preventer. 
The accompanying engraving will make its construction quite 
intelligible. tead of the furnace floor consisting entirely of 
fire-bars, some are omitted, and in their stead one or more te 
troughs are placed and connected with openings along taper 


FOREIGN NOTES. 

In consequence of it having become evident that the exhibition 
building at Nice could not be completed at the appointed time, 
December 1st, under normal conditions, the work is being pushed 
on by night, by the aid of the electric light, that all may be 
finished in time. The demand for space at the exhibition seems 
likely to exceed that available. 
light little town of Vevey is to have heaps ne of the electric 

ight, in consequence of the large supply of water motive power 
in Switzerland. On the 29th October the Communal Council of 
Vevey considered the agreement proposed between the Commune 
and Messrs. Mueron and Cuénod, of Geneva, authorising the 
latter, for the term of twenty-five years, to run their wires over 
and under the public roads and lands, for the purpose of distri- 
buting electric light and motive power. The Commune, under 
the agreement, will be held free from all individual claims which 
may crop up in the carrying out of the plans. In addition, the 


tubes placed beneath the fire-bars. The wide ends of these tubes 
continue under the dead plate, and join a feed trough or hopper 
box which crosses the front of the furnace. 

Passing through the feed trough, and nearly filling the taper 
tubes, long auger-like screws are placed, and receive a continuous 
motion from worm wheels and worms carried on a shaft running 
in front of the furnace. A large hopper supplies the coal to the 
feed trough, and the screws carry it into and along the taper 
tubes and lift it up through the openings before described into 
the fire, in proper proportions throughout the length of the fur- 
nace, The hopper is placed in the centre. The feed trough 
runs right and left, and allows room for a full sized door, which 
is very convenient for inspecting the fire at any time, and for 
banking up, or for firing by hand in case of need. It will be 
seen from this description that all the new coal has to pass 
up through the fire; no gases can therefore escape without 
being thoroughly heated, and as a result there is, it is claimed, 
always a clear hot fire, no smoke, and great economy of fuel. 

Messrs. Williamson and Sons, of Lancaster, have sixteen boilers 


readily gathered from the engraving. The object to be grooved, 


fitted ; Messrs, Lister and Co., of Bradford, have fourteen fitted, 


concessionaires agree to use electricity of moderate tension only, 
to mitigate sources of danger. M. de Meuron has informed the 
Council that a certain amount of danger attends the use of elec- 
tricity, but that such is the case also with the use of steam ——_ 
The Council unanimously ratified the agreement, so Vevey be 
lighted by electricity. 

A si railway accident occurred a few days ago at. Ebikon 
station, near Lucerne. A woman fell between the rails in such 
a way that her feet nearly touched one rail, and her head the 
other. The wheels of an approaching train pulled off her 
chignon and ironed it flat. She was unhurt. 

Swiss engineers are required to some extent in Greece for 
road-making, and for other purposes requiring scientific ability. 
The Grecian inspector of public works, Mr. Phlassis, is in Swit- 
—— po the purpose of engaging fifteen or twenty engineers 

‘or the foregoing purposes. 

Now that the electric light is appearing in the small towns and 
villages on the Swiss lakes, the “serpent du lac” is arising from 
his sleep of ing to the Swiss newspapers—in the dead 
season, and doubtless with the intention of inspecting it. The 
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present abode of the lake serpent is at Coudrée, at a point where 


the Lake of Geneva is bordered by a pine forest, and the poor 

ekeeper who has seen it is encore tout tremblant. But the 
Rant de Geneve does what it can to allay the excitement it has 
raised, by explaining that there is no just cause for fear. The 
puzzle to scientific men is, how the serpent du lac, which is 
assumed to have come from the sea, passed through the turbines 
of Messrs. Escher and Wyss without maceration, and how it 
eluded the vigilance of the custom-house officers on the frontier. 
It goes overland sometimes, and an unfortunate dog which 
scented its trail a foot wide was transfixed, its hair standing on 
ead with terror. 

Ornamental basket making is an industry in which England 
cannot at present compete with Frence or Switzerland, for want 
of the requisite art taste, if uvi uo with the necessary ability 
to manufacture. The most elegant of the portmanteau-like 
baskets on sale in London in shops near Covent Garden and else- 
where are imported from France. The Swiss sometimes make 
elegant portmanteaus of basket work, as perfect in form as any 
made with leather. The value of these portmanteaus is that 
they are light in weight, and that the “spring” in them, com- 
bined with powers of resistance to pressure also, makes them 
useful for the carrying of fragile articles, such as those made of 
glass, which when packed in hay or crumpled paper inside such 
portmanteaus, will bear any amount of throwing about by rail- 
way porters, without injury. Milliners in England have long 
recognised the value of baskets for the carrying of their fragile 
goods, without importing unnecessary weight. The result is 
that some experiments are being made in Switzerland on the 
cultivation of osiers, and the first results seem so likely to be 
profitable, that one of the Communes is considering whether it 
shall not devote some public land to their growth. In competi- 
tion with some other continental goods, England practically 
suffers owing to the diffusion of art taste being less general than 
abroad, consequently the encouragement given to art of late by 
South Kensington is not without its aspects of commercial 
advantage. Why should not common railway bridges be as 
handsome as some of them are on the Dulwich estate, instead of 
too often resembling iron coffins on the top of rectangular brick 
towers? “A thing of beauty is a j>y for ever.” 

The silk trade of the South of Europe has been in a terribly 
low state all this year, and is at root the chief cause-of the late 
disturbances at Lyons. The trade journals devoted to the 
industry are full of complaints about the position, and by their 
remarks convey the idea that they are hoping against hope as to 
the future. On the southern side of the Alps and to the north 
— raising of silkworms is an important branch of 

e. 

On the 25th October a little steamboat 14°5 metres long, 
belonging to the Count de Bremont, was launched in the Rhine. 
This experiment has proved that a boat drawing 1°5 metre of 
water is large for the depth of the river at places, and that a 
steamboat of but 15-horse power cannot make headway against 
the current. The same boat has been down much of the Rhone, 
as far as Lyons, and its owner hopes to do the rest of the dis- 
tance to the Mediterranean. . 

Mons. G. Montet has given notice that he will ask the Com- 
munal Council of Vevey what position it will take up if a sub- 
oe should be required from it towards the tunnelling of the 

plon. 

To prevent the opening of letters by persons to whom they 
are not addressed, some French newspapers suggest that the 
address should be written on the opposite side of the envelope to 
that on which it is usually placed, and the stamp also placed on 
that side, in which case any tampering with the envelope by 
devices for temporarily moistening the gum are almost sure to 
leave their marks. The otherwise blank side of the envelope 
will afford a grand opportunity to the advertising fraternity. 

The exports from Switzerland to France in 1882 were of the 
value of 120,363,000f., and in 1881 were 125,470,000f. Although 
there has been a general falling off, the special items are con- 
sidered satisfactory. The diminution occurs chiefly in raw 
materials, articles of food, and cattle, whilst the increase has been 
in manufactured goods. Last year Switzerland exported 
57,873,000£. worth of manufactured goods to France, and that 
value has never been previously reached. 

A pocket-book for alkali—potash and i fi 
turers, by Professor Lunge, of Ziirich, and Dr. Hurter, of 
Widnes, will shortly be published by Messrs. Bell and Sons. 
It will be an English edition of the German work by Professor 
Lunge, published on behalf of the German Alkali Manufacturers’ 
Association. 

The Gas Company of Lausanne will in December reduce the 
cost to consumers of its gas from 35c. to 30c.—about 24d.—per 
cubic metre. 

M. Cochery, the French Minister of Posts and Telegraphs, has 
just visited Boulogne-sur-Mer to inspect the improvements in 
progress in the harbour. The floating machines of Messrs. 
Volker and Bas have increased the depth of water outside the 
harbour, by removing much of the sand, and the inside of the 
harbour is being deepened. When it is possible to establish a 
regular packet service with Boulogne independently of the tides, 
the time of the postal service between London and Paris can be 
diminished. The drainage of Boulogne is discharged into the 
harbour, so that when the tide is out the smell is often intolerable, 
and travellers in the numerous hotels alongside the quay feel 
the effects of the nuisance. Increasing the depth of water 
in the harbour may mitigate the evil. 

Switzerland begins to find it disadvantageous to have no patent 
law. Le National Suisse of November 4th in its leading article 
says that a Swiss patent law is imperatively wanted, it being 
undeniable that some firms would not exhibit at the National 
Exhibition at Zurich, just closed, because of the absence of such 
protection for their inventions, and that this impediment was 
felt in several of the departments. The subject will be taken up 
by the Federal Government in the coming session, and the 
Neuchatel deputies will advocate the enactment of a law for the 
protection of inveutions. The same journal considers that 
nothing further in the way of legal protection is necessary for the 
encouragement of Swiss industries. 

The exportations of Switzerland to the United States during 
the month of October last were :—Watches, clocks, and chrono- 
meters, 1,053,527°85 francs; musical boxes, 13,774°05 francs; 
miscellaneous, absinthe, eau de cerises, chocolate, &c., 12,150 
francs ; total, 1,079,451°90 francs. - 

In relation to the congress just held at Rome, for the recogni- 
tion of one meridian and one universal time, the Government of 
Switzerland has given instructi to its delegate, Mr. Hi 
director of the observatory at Neuchatel, to agree to the adoption 
of the meridian of Greenwich as recommended by the conference. 
The Swiss Government will, therefore, be among the first to 
agree to the recommendations of the congress. Whether some 
of the great Powers, more especially the United States, will do 
so is problematical at present. 

Galignani, of November 10th, publishes the following, dated 
Panama, October 26th:—“ The progress of the work on the 
Panama Canal is shown by the following statement: The total 


length of the canal is 74 kilometres from the Atlantic to its 
mouth in the Pacific, at the Naos and Flamenco. It is divided 
into twelve sections, the most important of which are those of 
Colon, Gorgona, Obispo, Emperador, Culebra, and Paraiso. 
These united sections employ daily thirty steam excavators, 
forty locomotives, and 800 tip wagons. There are 90,000,000 
cubic metres to be excavated. The grand cutting, about two- 
thirds of which has already been excavated, is the cutting 
between Obispo and Paraiso. The force employed upon the work 
is upwards of 10,000 men, and the excavation up to the 15th of 
October amounted to more than 2,500,000 cubic metres. i 

these latter months of the bad season the excavations have 
amounted to about 350,000 metres per month. This figure will 
be quintupled during the fine season which begins in December, 
and next year mostly all the necessary machinery will be at 
work, and the excavations will amount to four millions of metres 
per month. The working force will be augmented, and will 
form a total of 15,000 men. At Colon the port works are nearly 
complete. The Terra Plein, with the breakwater, destined to 
lessen the effect of the heavy seas at the entrance of the canal, is 
finished. An entire town has appeared there, with a collection of 
workshops, warehouses, and connecting railways for the reception 
and redistribution of the material. The earth for the Terra 
Plein was taken from Monkey Hill, where a great cutting has 
been specially opened with the object of filling up the lagoons at 
the bottom of the Bay of Colon to improve its sanitary condition. 
This cutting at Monkey Hill will itself be enlarged into Terra 


Plein, and will become an annexe for stores, workshops, ware- 
houses, &. The port of Colon is dredged continually by three 
machines, producing together daily from 6000 to 7000 metres,” 

A phenomenon has been witnessed in the Alps this autumn 
which is not altogether rare. Whilst the weather on the plains 
has been cold and more or less cloudy, above the clouds the 
weather has for three weeks been bright and warm, bringing 
forth Alpine flowers in abundance for some distance below the 
snow line. Last week this fine weather at high altitudes ceased, 

Deacon Wellbeloved Potts, of Ambrosia, Mo., has invented a 
pneumatic machine for killing rats. The mouth of the machine 
is applied to the rat hole, the exhaust set to work, and the rat 
thinking he has forgotten to close his bed-room door rises to stop 
the draught. The force of the blast causes him to dig his feet 
into the sides of his hole and to yell for the police, but all is of 
no avail. He is into the machine and comes out at the 
other end as three sausages and a neat pair of gloves, 

Some manauvres have just been gone through at Gaeta 
between a fleet of Italian torpedo boats and ironclads. Two of 


the torpedo boats managed to reach the ironclads, notwithstand- 
ing a vigilant outlook and the use of the electric light. When 
racing the torpedo boats proved to be the fastest. The torpedo 


boats are now in Spezia. 

A great deal of litigation is pending between engineers, 
bankers, and insurance companies over the new pier at Nice, 
burnt down recently. The effect of this is likely to be that 
Nice will have to go without a promenade for some time yet. 


VOLTA-ELECTRIC INDUCTION.* 
By Pres. Soc. Tel. Eng. 

In my presidential address which I had the pleasure of reading 
before this Society at our first meeting this year, I called attention, 
somewhat hurriedly, to the results of a few of my experiments on 
induction, and at the same time expressed a hope that at a future 
date I might be able to bring them more prominently before you. 
That date has now arrived, and my endeavour this evening will be 
to demonstrate to you by actual experiment some of what I consider 
the most important results obtain Soon after the discovery by 
Oersted, Faraday, with the care and ability manifest in his 
experiments, showed that when an intermittent current of 
electricity is passing along a wire it induces a current in any wire 
forming a complete circuit and placed parallel to it, and that if the 
two wires were made into two helices and placed parallel to each 


other the effect was more marked. This Faraday designated 
“ Volta-electric induction,” it is with this kind of induction I 
Fig. | 


wish to engage your attention this evening ; for it is a phenomenon 
which presents some of the most interesting and important facts in 
electrical science. Here are two flat spirals of silk-covered copper 
wire suspended tely, spider-web fashion, in wooden frames 
marked respectively A and B. 


The one marked A is so connected 
that reversals at any desired per minute from a battery of 
one or more cells can be through it. The one marked B is 
so connected to the galvanometer and a reverser as to show the 
deflection caused by the induced currents, which are momentary in 


tinction the inductometer. With a view to proving this experi- 
mentally, Faraday constructed three flat helices and p! 
them parallel to each other a convenient distance apart. The 
middle helix was so arranged that a voltaic current could be 
sent through it at pleasure. A differential galvanometer was 
connected with the other helices in such a manner that when a 
voltaic current was sent through the middle helix its inductive 
action on the lateral helices should cause currents in them, having 
contrary directions in the coils of the galvanometer. is was a 
very prettily arranged electric balance, and by placing plates of 
different substances between the inductor and one of the inducto- 
meters Faraday expected to see the balance destroyed to an extent 
which would be indicated by the deflection of the needle of the 
galvanometer. To his surprise he found it made not the least 
difference whether the intervening space was occupiel by such 
insulating bodies as air, sulphur, and shellac; or such conducting 
bodies as copper and the other non-magnetic metals. These 
results however did not satisfy him, as he was convinced that the 
interposition of the non-magnetic metals, 
cially of copper, did have an effect, but that his 
apparatus was not suitable for making it 
visible. It is to be regretted that so sound a 
reasoner and so careful an experimenter had 
not the great advantage of the assistance of 
such suitable instraments for this class of 
research as the mirror galvanometer and the 
telephone. But although he could not practi- 
pees | demonstrate the effects which by him 
could be so clearly seen, it redounds to his 
credit that as the improvement in instru- 
ments for i d of has ad- 
vanced, the results he sought for have been 
found in the direction in which he pre- 
dicted. A and B will now be placed a definite distance apart, 
and comparatively slow rev from ten Leclanché cells sent 
through spiral A; you will observe the amount of the induced 
current in B, as shown on the scale of the galvanometer in circuit 
with that spiral. Now midway between the two spirals will be 
placed a plate of iron, as shown in Plate 2, and at once you 
observe the deflection of the gal ter is reduced by less t 
one-half, showing clearly that the presence of the iron plate is in 
some way influencing the previous effects. The iron will now be 


Fig. 2 


A 


duration, and ia the gal t itallon the same side of zero. 
for as the battery current on making contact produces an induced 
current in the reverse direction to itself, but in the same direction 
on breaking the contact, of course the one would neutralise the 
other, and the galvanometer would not be aff ; the galvano- 
meter connections are therefore reversed with each rev: of the 
battery current, and by that means the induced currents are, as you 
perceive, all in the same direction and produce a steady deflec- 
tion. The connections are as shown on the sheet before 
ou marked 1, which I think requires no further explanation. 
‘ore proceeding please to bear in mind the fact, that the induc- 


Fig. 3. 


removed, but the spirals left in the same position as before, and «4 

increasing the speed of the reversals you see a higher deflection 

given on the galvanometer. Now, on in i ing the iron 
late the deflection falls to a little less t one-half, as before. 

e experiment wi repea ith a plate of co; ts) 
cisely the same dimensions as the iron plate, and you +: alee that 
position of the copper plate apparently no e' at the present 
speed of the reversals, although the eg aay of the iron plate 
under the same conditions reduced the deflection about 50 per cent. 

e will now remove the copper plate, as 
we did the iron one, the speed 


CoprEr: of the reversals to the same as in the 


Zinc. experiment with the iron, and you observe 


the deflection on the galvanometer is about 
the same as it was on that occasion. Now 


by replacing the copper plate to its former 


ition you will note how rapidly the de- 


Try. 
Tro, ection falls. We will now repeat the ex- 


iment with a plate of lead, and you 
vill see that like the it is unaffected 


e 
at the low speed, but al the resemblance 
ceases, for at the high speed it has but 
very slight effect. Thus these metals, iron, 


PERCENTAGES. 


copper, and lead, appear to differ as widely 
in their electrical as they do in their me- 
chanical properties. Of course, it would be 


impossible to obtain accurate measurements 
on an occasion like the present, but careful 
and reliable measurements have been made, 


1000 
REVERSALS PER MINUTE. 


tive effects 
two spirals, when parallel to each other; and that the induced 
current in B is proportional to the number of reversals of the 
battery current passing through spiral A, and also to the strength 
of the current so ing. Faraday’s fertile imagination would 
naturally suggest the question, “Is this lateral action, which we 
call magnetism, proviso to a distance by the action of inter- 
mediate particles?” If so, then it is reasonable to expect that all 
substances would not be affected in the same way, and therefore 
different results would be obtained if different media were inter- 
posed between the inductor and what I will merely call for dis- 


*A read at the Society of Telegraph Engineers and Electricians, 
Novenaber 8th, 1888. 


inversely as the square of the distance between the | inductive 


the results of which are shown on the sheet 
before you marked 3, It will be seen by 
reference to these results that the mtage of 
intercepted does not increase for diff erent 8 
of the reverser in the same rate with different metals, the increase 
with iron being very slight, while with tin it is comparatively 
enormous. It was daerved that time was an important element 
to be taken into account while testing the above metals, that is to 
say, the lines of force took an appreciable time to polarise the 
particles of the metal ee in their path, but having accomplished 
this they passed more freely through it, 
(Zo be continued.) 


THE autumn co! and sani exhibition of the Sanitary 
Institute of Grent Eeitein will be bell in Dublin in the year 1884, 
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RAILWAY MATTERS. 

TuERe were only nine accidents to trains in 1882 in the United 
Kingdom by © only passengers were killed. 

THE Great North of Scotland Railway Company has decided 
next session to construct three new lines, connecting Deeside, 
Invernesss, and the Highlands generally. 

THE lowest tender received by the South Australian Government 
for the construction of the first section of the railway line to the 
Victorian Border amounted to £285,508. They have decided to 
re-advertise it. 

Tue Board of Trade has now issued its certificate 
passing and ting the opening of the Whitby and Loftus - 
way. On Monday next nger and mineral traffic will be 
worked, The new line wi - up a district which hitherto has 
been comparatively unknown to the general traveller, and it runs 
through some of the most me! and romantic scenery to be met 
with in any part of England. Nearly all the way an uninter- 
rupted view of the magnificent coast scenery is obtained. 

A Times Brighton correspondent telegraphs :—“ It is stated on 
good authority, that in consequence of difficulty having been ex- 

enced in raising the requisite deposit money, no steps will be 
= this year to obtain Parliamentary powers for the construc- 
tion of the London and Southern Railway. This line, it will be 
remembered, was intended to run from Shoreham and age ie 
to Eastbourne and London, being an extension of the e 
brought before Parliament last year, which met with failure, It 
then terminated at Eastbourne.” 

Tux outgoing of emigrants for settlement, whether in the south 
orthe north of South Australia, has been speedily followed by 
well-made roads or railways fe me Say the most important centres 
of population. That South Australia has been fairly keeping pace 
with settlement in the construction of roads and railways may be 
seen, says the Colonies and India, from the extent of both which 
were open for traffic at the end of 1882. Of main roads there were 
open at that date 3374 miles, of which, in round numbers, 1776 
miles were metalled and completed, not taking into consideration 
those lines under the control of corporations and district councils. 
Of railways and tpennays there were open 945 miles, all but 62} 
miles of which were worked by steam power. It can scarcely be 
said that 945 miles of railway and 1766 miles of well constructed 
macadamised roads show a bad record for so young a colony. 

A CORRESPONDENT calls attention to a curious fact recorded in 
a table printed at page 592 of the Railway News of 20th ult. 
The item ‘‘ general charges” varies between 1°9 per cent. and 3°1 

cent. of the receipts of the larger railway companies, the mean 
ore 2°3 per cent., whereas on the South-Eastern they amount to, 
as near as ble, double that rate, viz., 4°2 per cent. These 
charges co’ of director's tion, ies of officers 
the headquarters’ staff, generally; in other words, the cost of the 
‘*management,” about which so much has been written lately. 
The total amount, as taken from the last helt renee Sapere are 
£38,000 for the South-Eastern, £15,000 for the » and 
£19,000 for the Brighton. The South-Eastern, therefore, pays 
considerably more for their ‘‘management” than the Chatham and 
Brighton companies put ether. The administration of the 
Brighton Railway is furnished at exactly one-half the cost of the 
South-Eastern, and yet gives perfect satisfaction; while in the 
case of the South-Eastern, the recent voluminous correspondence 
in the Times affords a striking commentary on the management of 
the line. The fact should be noted by South-Eastern shareholders. 

A report to the Board of Trade on the accident which occured 
on the 11th ult., at Waterloo Colliery junction, near Leeds, on the 
North-Eastern Railway, affords another illustration of the great 
importance of automatic action in brakes. In this case, as the 
12.42 p m. e train from Hull to Leeds, consisting of engine 
and tender, two horse-boxes, one brake-van, one third-class, one 
composite, one third-class, one Pre peed and one third-class 
carriage, and rear brake-van, all fi with Westinghouse brake, 
was passing Waterloo Colliery junction at 2.2 p-m., running at 
considerable speed, it was turned though the facing-points on to 
the independent line or up goods loop, and left the rails at or near 
a second set of facing-points leading from the independent line to 
asiding. The whole of the train left the rails and came to a stand 
with the front of the about 160 yards from the place where 
it ran off, and about yards from the facing-points on the main 
line. In the concluding part of the report, Major Marindin says : 
“To the action of this brake in keeping the train extended must 
be attributed the entire absence of any eg which might 
otherwise have been e , considering that the engine came 
to a stand only 160 from the point where it left the rails. 
Moreover, owing to the brake being an automatic one, it remained 
on throughout the train, although the couplings in two places 
were parted.” No brakes other than the one here concerned 
will do this. 

Up to January Ist, 1881, there were only 5412 miles of com- 
ay railways in Italy. Of these, nearly half were in North 

taly, in a territory containing about 8,000,000 inhabitants, while 
the remainder were scattered over Central and South Italy, over a 
much larger territory, containing 20,000,000 inhabitants. When 
all the contemplated roads are complete, there will still be less 
than 10,000 miles of railroads in Italy for a ss of 
29,000,000, and an area of 114,377 miles; a smaller proportion 
than any other country of Central or Western Europe, except 
Spain and Portugal. Compared with other countries, the cost of 
construction in Italy is exceedingly heavy; the ave: being about 
£23,000 per mile, and the estimated cost of some of the projected 
lines amounts to nearly £32,000 per mile; and the longest line of 
all, that between Eboli and a eee Messina, about 323 
miles, will cost to construct £8,000,000, or over £24,000 per mile. 
This excessive cost is owing, in a great measure, to the difficult 
mountainous character of a large portion of the country, and 
en by the great solidity of the roads built, and in part because 

ey are built at public expense and not by —— enterprise, 
y is obtained by a 


The capital for building railway lines in Ita 


Government guarantee of bonds at 5 to 6 per cent., so that as the | Ewin 


net average profit of the lines amounts to only about 2 cent., 
the remaining 3 to 4 per cent. has to be paid out of the jury. 
THE Railroad Gazette monthly record of train accidents gives the 
following:—There were 78 collisions, in which 21 persons were 
killed and 125 injured; 73 derailments, in which 22 persons were 
killed and 56 injured, and 7 other accidents, by which 1 n 
was killed and 2 hurt. This is a total of 158 accidents in which 44 
persons were killed and 183 hurt. Of the persons killed in the 
collisions 12 were railroad employés and 9 were passengers or others 
riding in the cars; of the injured 79 were employés and 46 
= rs, Twenty of the killed in the derailments and 42 of the 
= were employés, as were the two persons injured in the 
er accidents. As compared with August, 1882, there was an 
increase of 5 accidents, of 10 in the number killed, and 47 in that 
of injured. These accidente may be classed as to their nature and 
causes as follows:—Collisions: Rear, 45; butting, 28; crossing, 5; 
total, 78. Derailments: Broken rail,2; broken switch 
broken bridge, 2; spreading of rails, 11 ; 


axle, ; 
land-slide, 1; misplaced switch, 10; running off end of siding, 1; 


total, 7. Grand total, 158. Nine collisions were caused by trains 
breaking in two; 7 by mistakes in orders or failure to obey them ; 
6 by misplaced switches; 3 by carelessness in running at too high 
speed; 2 by runaway engines; 2 by runaways maliciously ca $ 
1 by cars carelessly left on the main track, and 1 by carelessness 
in leaving cara on a siding too near the main track, oo 

the unexplained 


of 
accidents relate to derailmente, ne whole of 
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NOTES AND MEMORANDA. 


Tuer returns of the census taken on January 1st, 1883, which 
have just been published, show that the Empire of Japan contained 
a population of 36,700,100, made up of 18,598,998 males and 
18,121,000 females, 

Herr A. OBERBECK publishes in the Ann. der Phys. u. Chem. 
investigations on phases of electric vibrations, which lead to the 
following law :—If electric waves, which are synchronous, but have 
different phases, flow through the fixed and the movable coil of 
an electro dynamometer, the deviation of the movable coil is pro- 
portional to the product of the maximum intensity and the cosine 
of the difference of phase. 

AccoRDING to the Chron. Industr., M. G. Meyer has submitted 
to the Société d’Encouragement specimens of incombustible paper 
and cardboard. The base of the yd is asbestos; but it was 
necessary also to invent inks which should be both indelible and 
incombustible, and which could be employed in writing, printing, 
aay 2 ange &c. One of his lithographs when placed between 
two layers of melted glass resisted the action of heat. The Journal 
of the Franklin Institute says it remained uninjured, and preserved 
all its sharpness, 

Ir has been asked why something has not been done with the 
form of regulator battery for lel incandescent 
work, which was shown by Mr. Henry unds, in conjunction with 
the Swan lighting, at the Paris Electric Light Exhibition in 1881, 
and which enabled him to show the jurors how he could turn out 
any number of lamps in parallel from maximum to zero without 

ecting the other Jamps in the neighbouring series in any way. 

device was simply a number of lead pyramidal cone trays, very 
easily formed out of sheet lead, without seam or joint, separated 
by pieces of wood, and placed one above the other. Each inverted 
cone-shaped tray was filled with acidulated water, and the 
terminals were simply attached to the top and bottom tray, or 
inverted pyramidal cone element. 


Ar the meeting of the Chemical Society on the 1st inst. a paper 
was read, “On the Chemistry of uer ”—Part I.—a communi- 
cation from the Chemical iety of Tokio, by H. Yoshida. 
Jay Lacquer—Urushi—is the milky secretion of Rhus Vermi- 
cifera. The tree is from 9ft. to 12ft., and resembles the ordinary 
wax tree. Two varieties of Urushi exist—Ki Urushi and Seshime 
Urushi. The Ki Urushi, or raw lacquer, is the best, being the 

rus g prepared soaking branches and twigs for some 
months in water. The Urushi is usually coloured with lampblack, 
vermilion, indigo, &c. The pure Urushi is a thick ish fluid 


having a characteristic sweetish odour—sp. gr. 1°U020deg. at| be filtered 


20 deg. Cent. When exposed to moist air at 20 deg. in thin layers 


and | it rapidly darkens in colour, and dries up to a lustrous translucent 


varnish, 


Durine the week ending October 20th in thirty-two cities of the 
United States, having an aggregate population of 7,305,300, there 
died 2722 ms, which is equivalent to an annual death rate of 
19°4 per 1000, a slight diminution from that of the preceding week. 
In the North Atlantic cities the rate, according to the statistics 
officially published in the American Sanitary ineer, was 19°9; 
in the Eastern cities, 20‘1; in the Lake cities, 16°2; in the River 
cities, 19°0; and in the Southern cities, for the whites 16°9, and for 
the coloured 31°9 ye 1000; 35°6 per cent. of all the deaths were 
of children under five years of Accidents caused 3°7 per cent. ; 
consumption, 14°6; croup, 2°6; hoeal diseases, 4°7; diphtheria, 
4°4; typhoid fever, 3°6; malarial fever, 21; scarlet fever, 2‘1; 
——— 5°5; acute bronchitis, 2°4; measles, 0°3; small-pox, 

"3; and 0°6 per cent. of alldeaths. The highest 
naa of deaths from consumption, viz., 17°5, occurred in the 

orth Atlantic cities, the highest percentage from diarrhceal 
diseases, viz., 6°2. 


SPEAKING of steel ropes as transmitters of power, Professor 
says these have a great advantage over shafts, 
for the stress on the section will be uniform, the velocity will be 
uniform, and may be at least ten to fifteen times as great as with 
shafts—say 100ft. per second; the rope is carried on friction 
— which may be at distances 5 or 600ft., so that the 
co-efficient of friction will not be more than ‘015, instead of ‘04. 
Taking all this into account, and turning to actual results, the work 
transmitted per inch would be 1,500,000 foot-pounds per second; 
so that a fin. rope is all that is necessary to transmit 1000-horse 
wer in one direction ; this would make the loss per mile only jyth. 
ut in practice, rope has to be worked backwards and forwards, 
and the tension in the backward portion of the rope must be half 
the tension in the forward portion. This reduces the performance 
from gyth to jth, which would cause half the work to be lost in 
ten miles. If we use a bigger rope and run at a lower speed, then 
the co-efficient of friction would be reduced to 0°1, and the distance 
extended to fifteen miles. 


Prorrssor H. 8. CARHART, of Evanston, Ill., has made some 
researches on the effect on the magnetic field on the rotation of a 
pierced iron disc in front of the poles of a magnet. The result of 
this research, Nature says, is that he has found that an iron screen 
with a bole in it held in front of the pole of a magnet acts mag- 
netically, as a screen with a hole in it held near a light acts opti- 
cally, the shape of the hole pone | clearly defined; thus showin 
the difference of intensity of the field when the iron is there an 
when it is removed. He made use of this property by placing 
a small coil capable of inductive action opposite each pole of a 
horseshoe magnet; in between the coils and the magnet he rotated 
a disc of iron with two concentric circles of holes jin. diameter, 
which came exactly opposite the two poles of the magnet. The 
inner circle contained thirty-two holes, and the outer contained 
sixty-four. The two induction bobbins he had connected up with 
a telephone. When the disc was rotated, he distinctly heard two 
musical notes produced which were an octave apart. The name 
given to this instrument is the magnetophone. 


At the British Association meeting a 


paper by Prof. J. A. 
g was read, on the magnetic susceptibility and retentiveness 
of iron and steel. This paper was a preliminary notice of some 
results of an extended investigation which the author had been 
conducting for three yearsin Japan. Experiments with annealed 
and rings of soft iron wire showed that that material 

the property of retentiveness in a very high degree. As 

much as 90 and even 93 per cent. of the induced magnetism survived 
the removal of the magnetisingforce. The extraordinary spectacle 
was presented of pieces of soft iron vere f free from magnetic 
influence, nevertheless holding an + 0 gnetism, per unit 
of volume, tly exceeding what is ever held by permanent 
magnets of the best tempered steel. The magnetic character of 
the iron in this condition was, however, highly unstable. The 
application of a reverse magnetising force quickly caused demag- 
netisation, and the slightest mechanical disturbance had a similar 
effect. Gentle tapping removed the residual magnetism completely. 
Variations of temperature reduced it greatly, and so did any 


3 | application of stress. On the other hand, the magnetism disap- 


— only very slowly, if at all, with the mere lapse of time. 
e residual magnetism in ened iron and steel was much less 
than in soft annealed iron. The maximum ratio of intensity of 
magnetism to magnetising force during the magnetisation of soft 
iron was generally 200 or 300, and could be rai 
figure of 1590 by tapping the iron while the magnetising force was 
being gradually applied. A number of absolute measurements 
were made of the energy expended in carrying iron and steel 
through cyclic changes of magnetisation ; and the effects of stress 
on magnetic susceptibility and on existing magnetism were 
examined at great length. The whole subject was much complicated 
hy the presence of the action which, in previous papers, the writer 
etism and to thermoelectric ‘ormed a large 
of hie work, 


to the enormous | 0 


MISCELLANEA. 
A MONTHLY Index to the Copyright Registers at Stationers’ Hall 


now appears in “‘ Bookseller.” e index is arranged under the 
titles or subjects of the works entered, so that a glance will suffice 
to ascertain whether a particular title has been entered. 

Canz is taken of the health of the inhabitants of Zurich, the 
Municipal Council having just decided that new houses, which in 
Zurich are substantially built of white stone, must not be inhabited 
until four months after their completion, in order to avoid the 

er from damp. The time just mentioned may be altered 
within certain limits, according to the state of the weather. 

THE American Mechanical Engineer makes a special note of our 
quoting from it and acknowledging the American Engineer. But 

e first-named takes a note from us on a method of getting at 
the speed a train is running, and does not even credit it toa con- 
temporary of a similar or any other name. American fair play 
does not always appear on the surface, but the Mechanical 
Engineer does not often make this mistake. 

THE Continental Times says that -— engine of Shemenetee will 
work theorgan for Riga Cathedral. This organ hasbeen built at Luds- 
wigsburg, and is probably the largest one ever constructed. It con- 
tains 7000 pipes, 124 stops, and ped: ionately numerous. 
It is 20 metres high, 11 broad, and 10 deep. The largest wooden 
pipe is 10 metres high, its cubical contents 70°6 cubic feet, The 
smallest pipe is about din. high, and is attached to the largest one. 
A very swell” arrangement allows genius to express 
itself with delicacy and effect on this huge piece of mechanism. 

Untiu five years ago the Midland Counties ironworkers were 
amalgamated with the North of England Association, but they 
then seceded in consequence of the resolution in favour of the 
centralisation of the funds of the lodges at Darlington. By the 
dissolution the local lodges lost the funds which had been 
centralised. There was a unanimous feeling in favour of the 
establishment of the union, and a committee is to be appointed to 
draft cote rules, The of South the Bow 
entirely ruled, as to wages and hours of working, 

Staffordshire regulations. 

AT a meeting of the Darlaston Local Board on the 7th inst., a 
scheme which Mr. E. Pritchard, C.E., had prepared for the sewer- 
age of the district and purification of the sewage, was adopted, and 
ordered to be forwarded to the Local Government Board for 
approval, The scheme included the complete sewerage of the 
town upon the ial separate system; the conveyance of the 
sewage to outfall works, there, in tanks, by precipitation and 
quiescence, to be clarified and partially purified, and aftewards to 
through a small area of land, and poured into the 
Tame, in the parish of Walsall. The total cost of the scheme, 
a of purchase of land and compensation, was estimated at 


the dirty water collected by the steam filtering apparatus 
attached to the steam supply pipes. 

A SERIES of regulations has been issued by the Prussian Ministry 
of Public Works with regard to periodical inspections of iron 
bridges used as thoroughfares. In addition to careful examination 
of the masonry, an investigation of the condition of the rivets is 
specially ordered with a view of discovering whether any have 
become loose at places where the greatest strength is required. 
The separate parts of the constructions are also to be examined 
with respect to fissures at the rivet holes, bending, want of ‘paint, 
and appearances of rust. If a more detailed examination by aid of 
measur ts is d d n , these investigations are to be 
carried out in such a way as to define, amongst other points, the 
extent of the elastic flexure when vehicles are passing over the 
bridge. If there is any doubt as to whether the work is free from 
defects, it is ordered for burden tests to be applied, in order to 
render any faults apparent. 

THE extraordinary height of many of the New York office build- 
ings and apartment houses is such that water forced to a tank at 
or near the roof and distributed downward, has a pressure too great 
for ordinary plumbing fixtures and for lead pipe of usual thickness. 
In the case of the “Tribune” Building in that city, the height 
water is pumped is about 170ft., which to distribute back again 
would visit on a fixture in the basement or cellar a pressure of from 
70 1b. to 75 lb. per square inch—in itself is too much for fixtures— 
but that, when taken in connection with the ‘‘ water hammer,” 
which will be likely to occur, would be almost sure to destroy the 
strongest made fittings, and burst — To obviate this, in the 
above-mentioned building, Mr. E. E. Raht, the architect, provided 
an intermediate tank and placed it midway between the floors on 
which water-closet and bowl fixtures are used. The cisterns for 
the water-closets on the fifth floor and all fixtures above them 
taking water from the upper house tanks, while the wash bowls on 
the same floor and all fixtures below them take their supply from 
the intermediate tank. 


On the 3rd inst. the paddle steamer Violet, built by Messrs. 
Allsup and Sons, of Preston, was launched. She has been built to 
the order of the Wallasey Local Board, from the designs and under 
the superintendence of Messrs. Flannery and Fawcus, of Liverpool, 
and is intended for the passenger traffic between New Brighton, 
Seacombe, and Liverpool. This vessel is to be classed 100A1 at 
Lloyd’s, and will have a Board of Trade certificate for 1000 pas- 
sengers. Her dimensions are: Length, 150ft.; breadth, 26ft.; and 
depth of hold, 10ft. 6in. Sheis divided into twelve water-tight com- 
partments, and is fitted with steam and hand combined steering 
gear, steam starting and reversing gear, and patent direct-acting 
steam windlass. The saloon on deck is 110ft., and has spacious 

romenade deck above. Both decks are of teak. The Violet has 
Trotbering floats, diagonal oscillating engines, with two cylinders, 
each 38in. diameter and 5ft. stroke. The boilers, two in number, 
have 2400 square feet of heating surface, and are constructed to 
Board of Trade rules for a working pressure of 45 1b. With this 
machinery the vessel will have adequate power to obtain a speed, it 
is estimated, of twelve knots per hour, 


THE question of the further extension of the Wolverhampton 
sewerage was refe to Mr. Edward Pritchard, C.E., who has 
made a lengthy report, which is now under the consideration of 
the Council. He Ends that the purification of the sewage at the 
Barnhurst is having but scant attention. The sewered portion of 
the borough contains a population of 52,000 inhabitants, which 
represented 347 to each acre of land from which sewage had to be 
received and purified, while under existing circumstances eighty 
persons should be a sufficient number. He recommends the 
adoption of the intermittent filtration system on a lower portion 

f the farm. He advises a complete re-arrangement of the whole 
of the drainage and construction of the main outfall drain. He 
also suggests the preparation of 150 acres of land for purification 
of sewage, and the unsewered 782 acres of the borough, he recom- 
mends a separate system, by which the sewage can be taken to 

d near Pool Hall, Compton. Mr. Pritchard estimates that 
£22,500 will be required for the extensions and re-constructions of 
drains, preparation of land, &c., at the Barnhurst, while the sepa- 
rate system for the unsewered py of the borough he calculated 


would cost £21,600, including £8000 for the construction of ontfal] 
works, exclusive of land, 


| 
A REPORT has been written by Mr. D. K. Clark on the action of 
the Lancaster steam trap, the speciality of which consists in the 
loose disc valve at the orifice of the discharge pipe in connection 
with a quick thread screw motion worked by the float. This vaive, 
he says, is frictionless in action, and being loose cannot stick to its 
; seat. It is very prompt in its movements for opening and closing 
' the discharge pipe, and the working parts are very simple and 
easily It also acts as a Safety valve, as any excessive 
pressure exerted against the face of the loose disc valve would, by 
4 virtue of the quickness of the screw thread, force it open. At the 
f recent Engineering and Metal Trades Exhibition, in the trial of 
fossil meal, three were used, one of the <raps being used to drain 
bridged removed to be replaced, 1; flying switch, 1; pu ely 
misplaced switch, 1; malicious obstruction, 1; 
total, 73. . Other accidents: Broken connecting rod, 1; cylinder 
head blown out, 3; broken axle not causing derailment, 1; broken 
wheel not causing derailment, 1; car burned while running, 1; 
¢ 
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CENTRIFUGAL PUMPS AND ENGINES, BUTE DOCKS, CARDIFF. 


Tue extraordinary rapid growth of trade at Cardiff during the 
last few years has necessitated a development at that town of 
ing connected with the docks, and railways in conjunc- 


tion therewith, more particu- 
larly in reference to the acreage 
of the floating docks, to make 
room for the immense quantity 
of shipping coming into the port, 
and also for the necessary re- 


ings ding 
the f and fitting shop for 


repairing the engines of steamers, we give above. This dock, con- 
taining 24 million gallons of water, has to be pumped out direct 
into the main floating basin,jthere being no tide whatever of 


which to take advantage. The dock being 22ft. deep, the 
water has to be pumped against this head. The work is 
accomplished by two sets of fine centrifugal pumping 
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engines, manufactured by Messrs. W. H. Allen and Co., of York- | engines. The whole arrangement of this 
street Works, Lambeth. An engraving of these pumping engines | detail of construction and manufacture, as well as the docks 
are given above. The centrifugal. pumps have suction and | themselves, is most complete and perfect in every way. 


delivery pipes, 18in. diameter, and are driven by two inverted 
engines, having cylinders 15in. diameter and 12in. stroke. The 
crank shaft is [4} diameter, with bearings 74in. long, and the 


engines are fitted with all the 
latest improvements, 
variable expansion valves, 
patent ejectors by which the 
pumps are when the 
water is at the of the 
dock in the space of a couple of 
minutes. Either engine can 
work either pump—very essential 
to dock pumping machinery. 
The engines are supplied with 
steam by two boilers, each 6ft. 
diameter by 22ft. long, with two 
flues 2ft. 6in. diameter, which 
provide ample steam at 70 lb, 
pressure, with easy firing. By 
the terms of the contract the en- 
gines were contracted to dis- 
charge 12,000 gallons of water 
minute, and to clear the dock in 
three hours. At the trial which 
took place at the opening of the 
dock on the 19th September last, 
000 pall discharged a volume 
a ons per minute, and 
the dock was emptied in two 
hours. In the amount of fuel 
used, the engines proved them- 
selves very economical, about 15 
ewt. of coal only being required 
—inclusive of lighting 
during the whole operation. By 
means of a large culvert from 
the east dock under the new 
west dock, either graving dock 
can'be pumped out by the same 
inery, both in 
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pairs. e rquis of Bute, 
to whom the docks principally 
belong, is now spending about 
half a million sterling in deve- 
loping the floating docks, and 
private firms have also greatly 
increased the local accommoda- 
tion. Amongst some of the 
most important private under- 
takings which have been recently 
completed are the new graving 
docks in connection with Messrs. 
Hill’s Dry Dock and Engineer- 
ing Company, Limited. These 
docks lie at the north end of 
the East Bute Docks. One of 
4 these docks has been in opera- 
tion for some time past, but the 
\ extension of business has com- 
pelled the company to construct 
a new dry dock alongside its old 
one. This dock is 400ft. long, 
45ft. wide, and 22ft. deep, and 
is capable of taking in nearly 
every class of vessel that comes 
to Cardiff. A plan of these wy — 
praving docks, together with the | 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


—Madame Borveau, Rue de la Banque. 
Unter den Linden, 
and Co., Booksellers. 
ETMEYER, 
YORE —Tus Witmer and News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts; we 

must therefore request correspondents to i 

* All letters intended for insertion in THE 

taining questions, must be accompanied by t 

of the writer, not necessarily for publication, but as 
good faith. No notice whatever will be taken of 
communications. 

B. anv T. (Carlisle).— We cannot. Try Scotland. 

M. C. E.— We know no dictionary better than Tolhausen's, which you say you 


have 

0. am (Ripley k—Any American Consul will supply the information you 

uire concerning the payment of duty on bicycles. , : 

A. J. C.— Water pipes are burst by the expansion of water in freezing. When 
a thaw takes place the water runs out through the cracks. 

J. B. (Kidderminster).—The best elementary book on the steam engine you 
can have is that published in Weale’s Series by Messrs. Crosby 

and London. 

Ww. B. (Stepney —The Westinghouse brake in all its modifications has been 
fully described in Tak Enornerr. You can no doubt obtain particulars 
in a compact form by applying to the Company, Canal-road Works, King's 


dealing specially with the construction of 
i Richard’ 


@ proof of 
anonymous 


M. R —Tug boats from northern ports, such as Newcastle and Liverpool, 
are always fitted with disconnecting gear, so that one can turn 
ahead and . There are no boats of the kind running 

between Bridge and Chelsea. 

H. Vow E (Rostoff-on-the-Dan).—Percy's ‘‘ Metallurgy of Iron” will 
supply the information you require. Tin-plates are made by rolling very 
tough charcoal or coke iron into thin sheets, the surfaces of which are 
cleaned by pickling in dilute sulphuric acid. The plates are washed 
and dipped in baths of melted tin kept from oxvdising by melted tallow 
floating on the top. 


PURIFYING OLIVE OIL. 
(To the Bditor of The Bnginezr.) 
Six —Will of your readers kindl. where oil 
ratus can be had? pe 
Lisbon, November 8th. 


THOMSON’S GOVERNOR. 
(To the Bditor of The Engineer.) 

Sir,—Can any reader kindly tell me where I can obtain information 
concerning the governor and ex valve exhibited at Philadelphia, 
y a Mr. Thomson ? R. T. C. 

Stockton-on-Tees, October 80th. 


PLATING SHIPS, 


plates to be rivetted ? 
Dundee, November 12th. 


ng 
Half-yearly (including double numbers)... .. 
(including two £1 98. Od. 
occur, an extra of two shi and sixpence annum 
made. Tur ENGINEER is regi or tranomission abroad. 
A complete set of Tax Enoineer can be had on application, 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
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INSIDE CYLINDER LOCOMOTIVES. 

Wuar we have said concerning the London, Brighton, 
and South Coast Railway Company’s fine engine, the Glad- 
stone, has set on foot an interesting d 


‘ iscussion concerning 
the size of cylinders that can be got between frames, We 


that| We know t 


stated, it will be remembered, that 17}in. is the largest 
diameter that can be got in while the valve chests are 
retained between the cylinders, To this statement a corre- 
spondent took exception, and showed that cylinders 18}in. 
diem eter were being put between the frames of some new 
engines for the G w and South-Western Railway. 
This fact, however, in no way affects what we have said. 
No one, we fancy, supposes that we wished it to be under- 
stood that even 19in. cylinders could not be-put into an 
inside cylinder engine with the valve chests between them. 
What we intended to convey, and what we now repeat, is 
that in a properly designed engine, cylinders 17}in. diameter 
are the bag! Srg that can be used in the way stated. 

t attempts are made to get the necessary 
space for the valves by cutting holes in the frames to let 

e cylinders come further apart. To this there are objec- 
tions, but they are not of much moment; but there is 
more to be thought of than the cylinders. An engine 
with cylinders 19in. or so in diameter must be very power- 
ful, and ought to have crank axle bearings Yin. long; but 
these cannot possibly be used under the conditions stated 
unless the outside crank webs are not more than 3$in. 
thick, or thereabouts, In the Gladstone the crank 
webs are 5in. thick. Three and a-half inches is too little 
for the crank web of a very big locomotive, and the adop- 
tion of such a dimension appears to us to be rash, and is 
certainly not justified by the results obtained; in fact, 
it is, to speak plainly, bad designing. If there was 
no way out of the difficulty, then we might pity 
the engineer who was driven to adopt such an expedient; 
but with the example set by Mr. Joy on the one hand, and 
Mr. Stroudley on the other, there need be no difficulty at 
all about the matter. Mr. Johnson is building now the 
most powerful passenger engines ever turned out. They 
are intended to work trains of eighteen and nineteen 
coaches over the hills between Manchester and Sheffield. 
They will have 19in. cylinders, 26in. stroke, and four- 
coupled 6ft. wheels. The valves will be above the 
cylinders, and driven by Mr. Joy’s valve gear. On the 
Great Eastern Railway Mr. Massey Bromley built some 
engines on modified American patterns, with the valves on 
top of the cylinders, and driven by a countershaft. These 
engines perform very well. On the London and North- 
Western Railway there are scores of engines with the slide- 
valve faces representing the two sides of a V, one for each 
cylinder. The approximately horizontal plane cutting the 
valve gear is inclined from the crank-shaft upwards, while 
the plane cutting the cylinder-centres and crank-shaft is 
level. This is a compromise between the other two 
arrangements, and it has given satisfaction. 

We have said nothing as yet of the great objection to 
crowding valves between cylinders. This is the throttling 
of the exhaust. It is simply impossible to overrate the 
value of free exhaust, and for very high we believe 
that negative lap on the slide valve might be adopted with 


te| advantage. Who can look at the engraving of the 


cylinders of Mr. Stirling’s engine on page 337 without 
seeing that exhaust is frightfully throttled? It is little 
good to make the exhaust port wide if the steam ports are 
small, and the bridge in the slide valve even er. At 
slow speeds this question need hardly be considered, but at 
high speeds it is one of the most important that can be 
handled. Mr. D. K. Clark did good service when he 
insisted many years ago on the value of free exhaust, 
and pointed out that outside cylinders must have 
more back pressure than inside cylinders, because 
they worked with wetter steam, which is sluggish in its 
movements, If our readers will turn to 317 and 318 
in our impression for October 26th, they will find much to 
interest them. Let us take, for example, the sixth dia- 
gram, at the top of the page. The cut-off varied from 17 
to 50 percent. The s was very nearly constant, 50 to 
51 miles per hour. e see that the back pressure is enor- 
mously augmented at the 50 per cent. cut-off as com 
all the other drawn card, save that at 
1 cent., in which compression plays an important part, 
which must not be fon rom ot with back pressure. 
Compression is due to the closing of the port; back 
pressure is due to more steam having to get out while 
the exhaust port is open than it can conveniently 
There are two oe ——- diagrams a little lower down 
on page 317, side by side. In the first, the cut-off takes 
placeat 58per cent. Thespeed is 56 miles per hour ; the aver- 
age pressure, 53°7 lb.; the horse-power 1040. The next 
diagram shows a cut-off at 62 per cent., an average pressure 
of 59°21b. and 933°6-horse power. The average back- 
pressure in the first case is about 10 1b. per square inch; 
in the second it is over 14 Ib., or, say, 41b. in excess. The 
eighth diagram is a still more striking example of the fact 
that as the quantity of steam admitted to the cylinder 
increases so does the back-pressure. Here we have 62 per 
cent. admission, and 60 miles an hour. The back-pressure 
has risen to nearly 15 lb. on the square inch, and this, be 
it remembered, with an enormous exhaust area so direct 
that standing under a pair of cylinders in place, but 
without the valve or valve chest cover, we can see up the 
chimney through the exhaust port and blast pipe. At 
60 miles an hour the back-pressure represents a great 
deal of work—nearly one-fourth of the whole power 
expended. If it did not exist, instead of indicating 951- 
horse opowet, the engine would have indicated over 1100. 
An admirable case in point is supplied by the Trent 
brake trials, Each engine, it will be remembered, 
had a level run of three miles, during which to 
get up for the trial und; not one of 
the powerful engines used could manage to get over 
the staked portion of the course at 60 miles an 
hour. The drivers all made the same mistake; while 
running the three miles they kept the engines notched up 
to save steam. On the course they reduced the ratio of 
expansion, choking the exhaust as a result, running up 
the back pressure, and actually reducing the speed of the 
train. our readers will bear in mind that at sixty miles 
an hour a cylinder has to be emptied in, say, the 0°25 of one 
second, during little more than half which time the exhaust 
port is full open, the importance of providing me Set 
‘0 


space for the steam to get away will be understood, 


are req' 
r|should be 


very fast running engines, indeed, of all kinds, it seems 
that it might be worth while to make the exhaust port 
begin to open almost at the same moment that the admis- 
sion is closed. ~ é 

We believe that many of our readers can if they F gene 
supply in our correspondence columns a great deal of very 
aes and useful information on the results obtained 
with various types of inside cylinder engines. A compari- 
son between their performance and that of outside 
cylinders, such as those on the Great Northern, Great 
Eastern, and South-Western, would be very interesting and 
instructive, and would not be difficult to prepare. We 
have only to add that we shall gladly open our columns to 
well authenticated comments on the subject. 


UNIFORMITY OF ROTATION IN ELECTRIC LIGHTING ENGINES, 
Tue satisfactory performance of any electric lighting 
installation depends a good deal on the uniformity in the 
speed of rotation of the armatures of the dynamo machines 
and therefore on that of the engine by which they are 
driven. Few installations have yet been put to work 
without the display of some differences of opinion 
between the electricians and the makers of the engines as 
to the apportionment of the blame for the photometric and 
other irregularities, of the arc lamps more especially. The 
electrician says the engine runs too fast or too slow, 
or both, though not, perhaps, at the same time. He has 
this advantage over the maker of the engine, that the 
terms he uses in making his complaint as to the engines 
are old and generally well known and understood. The 
engine maker must accept or reject the statements; but if 
he asserts the regularity of thes of his engine, he is 
soon floored by the electrician, who has other weapons to 
fight with, which the engine maker cannot use at all. The 
electrician points to his incandescent lamps, propounds 
conundrums about volts, and to his arc lamps, and talks of 
ampéres; and the engineer gives it up, convinced against 
his will We do not pretend to say that the engines are 
not occasionally at fault; sometimes they are, and even if it 
is only sometimes, then it is time for the engineers to look 
to the cause. o-electric machines may, for the pur- 
pose of argument, be said to run at an average speed of 
1000 revolutions per minute. If the engine driving 
them runs at, say, 100 per minute, then one revo- 
lution per minute makes a difference of ten revo- 
lutions per minute in the machine, which would not 
often be of any importance; but three or four revolutions 
difference in the engine makes from thirty to forty revolu- 
tions difference in the machine, and then the electrician 
gets cross. With the object of getting over this difficulty 
engine builders have gone to all sorts of trouble in making 
automatic variable cut-off gear, sensitive governors, com- 
pound engines, and complications. These have not always 
done much towards keeping the electricians in good 
humour, for, with all the refinements, I gre varies, or 
if it does not the lamps do, which is the same, and 
being there to do the work, the engine must receive the 
blame. Conspicuous illustrations of this were afforded at 
the Fisheries Exhibition. The makers of arc lamps, in 
which regularity of working could only be obtained with 
carbons absolutely homogeneous, equal in resistance, and 
perfectly pure, and with engine and machine innocent of 
any assignable irregularities of any kind whatever, com- 
lained that the flickering uniformity of the arc in their 
ea was due to the engine. The engine makers were, 
of course, obliged to believe this; but we hear that, to 
this moment, it is a puzzle to them that some other sorts 
of arc lamps, which did not require the above supernatural 
ections, worked with remarkable steadiness, though 
ed by currents from machines driven by the same engine, 
But some electrical matters are puzzling. 

High speed engines have in one res) the advantage 
over the slower running engines, namely, that two or three 
revolutions more or less in their speed will not be felt so 
much on the dynamo machine because the more 
nearly approach each other. Often, however, when the 
engine is blamed, although it is a fact that it has some- 
times deserved it, the fault lies not in the engine but in its 
size or in that of the boiler. Electric lighting on a large 
scale is even yet very young, and electricians have been 
ining information as to the difference between electrical 

orse-power in the machine and horse-power in the engine, 
and their demands for indicated horse-power are greater 
now for the same work than they were when electric light- 
ing was in its infancy. In not afew places engines have 
been put down which are not sufficiently powerful. They 
have done the work ordered, but the requirements have 
exceeded the electrician’s original estimate, and hence the 
engine has had to run very closely indeed to its full power. 
When this is the case, and especially if it obtains with 
boiler as well as with engine, any considerable larity 
in the consumption of power es itself felt in the engine 
with notable effect. The engine has no reserve, and 
governors have not the power of gov: unless both 
engine and boiler are sufficiently master of the work. The 
governor must have something to draw upon. ne 

In considering the complaints made by electricians on 
this subject, and remembering successful illustrations of 
electric lighting by —— arrangements and with 
engines with but very modest pretensions as to refinement, 
we are much inclined. to think that time and money are 
both likely to be wasted if either are further expended in 
scheming elaborate cut-off and governor gear. Some 
engines without anything of the kind have given electric 
lighters a deal of satisfaction; some with every 
refinement have failed. wee Simply because when the 
common engine has been one of ample nominal power 
was cnt, om allow for contingencies, In the case of the 
refined engine the power required was carefully calculated 
and compared with indicated horse-power of the engine, 
Things are, in short, in such cases cut fine, and the power 
of the engine at normal speed and pressure is so near the 
work it has to do that it must be nursed and the firing 
performed by a skilful stoker. For electric lighting, as 
well as for other dead-pull work, strong, well-made engines 

uired, and the admisssion and cut-off of the steam 
tolerably quick and precise. A powerful 
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governor should be employed. For the purpose to which | thus the meeting took place a day sooner than was intended. A 


ese ines are to be put, that which slide 
valves will not effect will not be effec by any 
valves or valve arrangement, and complication should 
be entirely absent in such engines designed to run 
without hitch of any kind occasionally for hours at a 
stretch. Engines for the purpose should be well above 
the work to be done; but more important still it is that 
the boiler or boilers should be of ample power and able to 
give steam in extra quantity and of extra pressure when- 
ever required. To prevent any ial i i 
in the speed of such ines—say three to six revolutions 
per minute—a good boiler and a powerful governor will 
prove excellent servants, But to prevent the minute 
irregularities in the speed of an engine when the time 
considered is only a fraction of a minute at any period, we 
do not think any form of valve gear will afford us any aid. 
For this we must look to the fly-wheel, or to some such 
rotary energy accumulator. Very few of the engines 
employed for electric lighting, even when they have been 
destined to work approximately up to their indicated 
power, have had fiy-wheels remarkable either for weight 
or diameter. Great weight is not to be adopted without 
due thought, for this will occasionally raise the tempera- 
ture of the bearings and the temper of the attendant. 
diameter is not always convenient, so diameter and weight 
must be proportioned according to circumstances. But 
whether it is obtained by greater weight or by greater 
diameter, we believe that greater ag Ages capacity 
in fiy-wheels is much wanted for the purpose above 
mentioned. Larger diameter may often he ado 
without any inconvenience; and this is to be preferred 
because of the greater efficiency of an increment of 
radius than of even considerable weight. Increase 
of velocity is effective for fly-wbeels used in the sense we 
are considering in proportion to the cube, not the square, 
of that increase; but increase in weight is only effective in 
simple proportion to that increase. The ing power 
of a fiy-wheel may thus be greatly increased where 
diameters may be used, and this would, there is little 
doubt, do much to reduce the small range irregularities 
in the velocity of rotation of electric lighting engines. 


STATE OF THE CLYDE SHIPBUILDING INIUSTRY. 


Ir is estimated that over one-third of the building berths in 
the various shipyards of the Clyde are at present vacant. It 
cannot be said that this, of itself, evinces a state of matters 
about which much alarm need be felt; but taken in conjunction 
with other facts, it would appear that a period of decline has 
already set in. Deducting vessels which fall to be launched 
before the end of the year, the number of ships on the stocks 
is only about half that in hand about the close of last year. 
It will thus lie with the two months which have yet 
to run to make the close of the present as plentiful with new 
work as the close of the last year. ‘There is, however, no likelihood 
of this being the case, and builders, while feeling perhaps justly 
gratified at the extraordinary gross result of their efforts duriug 
the past year, will have to begin 1884 with restricted forces 
and a limited field for operation. However, there is not a posi- 
tive stoppage in the flow of new orders, some of the most recent 
contracts being two large steamships of 5000 tons for the Shaw, 
Savill, and Albion Company, Limited, secured by Messrs. Denny, 
of Dumbarton ; a steamer of over 4000 tons for Messrs. Paggio, 
of Italy, by Messrs. McMillan and Sons ; several sailing ships by 
the same firm ; two twin screw vessels, by Messrs. Thomson, of 
Clyde Bank, one of which is for Mr. John Burns to under- 
take a daily service between Scotland and Ireland, the other for 
the Cunard Company to serve as tender upon their larger vessels. 
There is certainly not, however, the steady demand for new 
vessels which has so long prevailed. To help matters, several 
of the builders in tendering for the few orders that are going are 
discounting labour 10 per cent.—an ominous fact generally, and 
one particularly so for those who have such a harvest from 
the high wages that prevailed, but who, we are afraid, have failed 
to profit by it as they might have done. The fact proves 
that builders are counting on a reduction in wages pretty soon, 
and at least in one yard, though some distance from the Clyde, 
viz., Dundee, that reduction has already been made, although the 
men have struck against it. The shipbuilding trade of Leith, it 
is said, has never been in such a state of decline as at the present 
time. Four building slips in Messrs. and Ferguson’s 
yard are now vacant, only one vessel being in course of construc- 
tion. A large number of men in the principal yards have been 
thrown out of employment, and the prospects for the coming 
winter are anything but bright. One reason, and the only 
one adduced, for the decline is that the unreasonable and 
exorbitant demands of the ironworkers have almost paralysed 
the shipbuilding trade, and entirely stopped new orders being 
placed till prices become more satisfactory. This was also 
the burden of a strong complaint made at the launch of a large 
vessel from the shipyard of the London and Glasgow Engineer- 
ing and Iron Shipbuilding Company on the 16th ult. Mr. 
Thomas Reid, one of the directors of the company, in 
responding to a tcast, said the dividends of the company were so 
extremely meagre that they could scarcely be called dividends at 
all. He attributed that to the extravagant demands of the 
workmen, who had taken advantage of the position of matters to 
exact wages which were unexampled in the history of the trade, 
and the builders were now beginning to feel that instead of 
having ships to build they were less busy than suited their 
books. The men had acted without looking to the future, and 
the worst of it was that they had spent the money in such a way 
as to render them unfit for work. Some of them seemed to act 
as if it was unn to earn 40s. a week if they could live on 
30s. In former times he had seen grass growing in the streets 
of Govan and soup kitchens open, and from the way they were 
acting he was afraid the soup kitchens would require to be 
opened again. He had no desire to dwell on such doleful matters, 
but unless the men took less wages they would drive away trade 
from the Clyde. Another speaker averred the workmen had got 
all the profit ; there had been no lack of orders, but a great lack 
of certainty as to when the orders would be turned out. Slack- 
ness seemed to be coming on them, and the prospect should do 
the men good. 


THE ARLBERG TUNNEL. 

In Tue Enctnzer of the 10th June, 1881, will be found a full 
description of the objects, direction, and mode of construction 
of the Arlberg Tunnel. The piercing of the mountain was, we 
are glad to hear, successfully completed as far as the advance 
heading is concerned, on Tuesday, the 13th inst. The tunnel 
proved to be 3 metres shorter than had been calculated, and 


similar miscalculation in the St. Gothard Tunnel was attributed 
to the attraction of the mountain. The official ceremony of 
levelling the rock is to take place on Monday in presence of the 
Austrian Minister of Commerce and other distinguished guests 
from Austria, Switzerland, and Italy. Another great Alpine 
highway will then be preliminarily opened up, just two years 
after the first experimental trip conveyed about sixty passengers 
—contractors, engineers, and their friends—through the tunnel 
of the St. Gothard. The new tunnel is 10,270 metres in length, 
while the Mont-Cenis Tunnel is 12,323, and the St. Gothard 


ty | 14,900 metres. The first took fourteen years and a-half, and 


the second about eight to bore; the Arlberg Tunnel will have 
taken, when vaulted and ready to receive the first locomotive, about 
four years. Dynamite has been largely used, and the Brandt 
revolving rock drill has been employed, as well as the Ferroux per- 
cussion drill. For these drills several streams from the heights 
of the snow-covered Arlberg, were gathered on the edstern side 
into reservoirs from which turbines which compressed the air 
to five atmospheres, for the Ferroux borers, were worked ; 
while on the western side pumped water was passed through 
pipes to the pressure of over a hundred atmospheres, to work 
the Brandt revolving borer, which cuts cylindrical blocks of rock 
from the mountain. The gallery has been driven on a level with 
the bottom of the future tunnel, and not on the Belgian system, 
as was formerly done, on a level with the top. Large money 
premiums were granted for completing the work before the 
stipalated time—in which premiums the contractors allowed 
their workmen to share. The two halves of the work were 
llotted on D ber 21st, 1880, to two contractors—Ceconi for 
the eastern part, and the Brothers Lapp for the western side ; 
but the piercing of the galleries, effected in the beginning by 
ordinary tools, as the nature of the stone did not allow the em- 
ployment of boring machines, had already begun in June, 1880. 
On November 13th and November 17th respectively, the 
percussion and the rotating borers began their work, which 
advanced on each side at an average of from 5 to 7 metres 
daily, the greatest effort having been achieved in 1882, when 
3590 metres were bored, while the St. Gothard Tunnel had a 
maximum of boring in 1878 of only 2530 metres. The whole 
cost, including the double-tracked railway through the tunnel, 
will not exceed eighteen million florins, or one and a-half million 
pounds, including the premium to the contractors for early com- 
pletion; while the cost of the whole railway line from Inns- 
bruck, in the Tyrol, to Bludenz, in the Austrian province of 
Vorarlberg, passing through the Arlberg Tunnel, will be forty 
million florins. The third Alpine tunnel connects parts of the 
same country, and not foreign countries as in the case of its 
forerunners. 


BRITISH AND FOREIGN VESSELS. 


Some time ago in THE ENGINEER we called attention to the 
largeness of the number of foreign vessels at some of the timber 
importing ports, and recent returns enable us to carry the com- 
parison a little further. During the last month 319 British and 
300 foreign vessels left the port of Newcastle coal laden. From 
Sunderland 77 British and 82 foreign vessels left with coal 
cargoes for foreign ports. From West Hartlepool the numbers 
of the vessels taking coal for export were 35 British and 125 
foreign; from the small pert of Middlesbrough, 10 British and 
28 foreign ; from Grangemouth, 18 British and 65 foreign; and 
from Grimsby, 35 British and 67 foreign. Looking over the list 
of the vessels at most of our ports, we find that the preponder- 
ance is in favour of the foreigner at the east coast ports, and that 
it is found that most of the vessels are of small tonnage. For 
instance, the largest number of the vessels from one of these 
ports sailed to Kiel, and the average weight of coal carried was 
175 tons. From another port the largest number went to Chris- 
tiania, and the average quantity of coals carried was 190 tons; 
and from a third the average tonnage was 370 tons, the vessels 
going to Dantzic. It is evident, then, that these boats were of 
small dimensions, and that after bringing a cargo here they took 
another home. At the same time they are rendered necessary 
in the trade, because the British mercantile navy is more and 
more becoming one of steamers, and these are of large size— too 
large to enter into thetrade that is carried on by these small sailing 
vessels. One of the wants of the day for our British trade is a 
small vessel—a steam vessel and one that can be cheaply worked. 
If this could be furnished there would be’an employment for 
some of our shipbuilders in a period that may be dull; and there 
would also be a recovery of a trade that seems to some extent 
drifting into the hands of the foreigners, both to and from this 
country. The difficulty would be found to be more in the cheap 
working of the vessel than in its construction, and if this could 
be overcome the want would make itself so felt that shipbuilders 
would speedily enter into the trade. The subject is one that is 
worth the attention of those interested both in shipbuilding and 
in marine engineering, for if these industries could be turned to 
account to produce a vessel that would be safely navigated with 
less cost than is at present needful, there would be a stimulus 
given to the trade in some of its centres. 


LITERATURE. 


Energy in Nature, being, with some additions, the substance of a 
Course of Six Lectwres upon the Forces of Nature and their 
Mutual Relations, delivered under the auspices of the Gilchrist 
Educational Trust in the autumn of 1881. By W. Lant 
Carpenter, B.A., B.Sc., &c. London: Casselland Co. 1883. 


Mr. Carpenter tells his readers in his preface that this 
“book may be shortly described as an endeavour to 
expound in popular yet accurate language the meaning and 
consequences of that important principle known as the 
conservation of energy.” In one sense Mr. Carpenter has 
succeeded—that is to say, he told his hearers when he lec- 
tured, and now he tells his readers, a great deal that they 
probably did not know before, or knew in a vague 
and unsatisfactory way; but he has not succeeded in usin 
accurate lan in doing this. Indeed, we very muc 
doubt whether our author very clear ideas himself con- 
cerning the nature of energy. His teaching is altogether 
of akind behind the age. It is of the sort abandoned 
some time by all honest, thoughtful men who are pre- 
pared to admit that they neither understand nor pretend 
to understand everything; and it involves not a few fallacies 
which shrewd men in the lecturer’s audience would not 
have failed to find out if only they could have got a com- 
plete grasp of the subject. 

In talking of energy it was, of course, essential that Mr. 
Carpenter should speak about force, and even explain 
what that is. But before doing this he dealt with the 
“forces of nature,” and explained that gravity, chemical 
attraction, electricity, heat, magnetism, and so on, “are 
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not ‘things’ in themselves, in the sense in which sand, 
wood, &c., are ‘things’ in themselves, and that they are 
only known, and can only be investigated, by their effects 
a substances, or, to use a more precise phrase, upon 
what the scientific man calls matter.” As we do not 
quite understand the object of this statement, we shall 
say nothing more about it; but a good deal may be said 
concerning the succeeding statement, that “the so-called 
forces of nature have been well and truly spoken of as the 
moods or affections of matter. The relations of an indi- 
vidual to the objects which surround him vary with the 
mood in which he is; in a similar way the relations of any 
object in nature to other objects in its immediate neigh- 
bourhood vary with the mood of these objects, or with 
the way in which they affect each other.” er On we 
are told that when a leaden bullet is melted it is in a 
heated mood ; when fired from a rifle, ina very destructive 
mood; and when influenced by a current of electricity, 
in an attractive mood; and so on. It is, we think, 
much to be regretted that any science teacher 
should write or utter such a f of nonsense 
as this. Mr. Carpenter let himself down to the possibly 
low intellectual level of his audience, instead of trying to 
lift them up to his own. No greater mistake could be 
made by a lecturer. It is of course ible that he has 
himself been taught physics so badly that he attributes to 
matter properties which no well-instructed man at present 
believes it to possess. Matter is, the world has been 
taught from the days of Newton to this moment, absolutely 
inert itself, and the mere creature of the impulses conferred 
on it by forces. To say that it can have moods is simply 
to attribute to it volition, which is not only rank nonsense 
butsomething much worse. If matter could do asit pleased 
if what it did depended on the mood it was in, than the 
law of the conservation of en could have no existence, 
and Mr. Carpenter need not have written the book before 
us. We find all through the work, however, that Mr. Car- 
sory has followed old stereotyped lines without in the 
east caring what inconsistencies or absurdities they lead 
= For example, he talks about attraction, and goes 
blithely on his way, entirely oblivious to the fact that, if 
matter can attract matter, then the doctrine of the conser- 
vation of energy must be untrue; but with such things as 
this he does not concern himself. For the sake of those 
who read his book, as well as this notice of it, we may 
point out that if two bodies are at rest, and mutually 
attract each other, some force is in activity and yet is doing 
nothing. If the bodies move toward each other,or onemoves 
while the other remains at rest, ene: will be developed, 
that is to say, the power of doing work, or more accurately, 
the power of imparting motion, will have been conferred on 
the moving body. But according to the principle of the con- 
servation of energy, this particular energy can never be 
destroyed ; consequently attraction has created energy with- 
out itself performing work, or loss of any kind. Again, the 
two bodies are just as ready to attract each other after they 
have moved as they were before, and should we 
call in an extraneous force to separate them, after they 
have been in contact, or nearly so, this force produces no 
effect whatever on the attractive powers of the bodies 
—the very thing it is called in to overcome. It is abso- 
lutely impossible to controvert the of this state- 
ment. If bodies intrinsically attract other, then 
there is no truth whatever in the doctrine of the conserva- 
tion of energy. 

In no place throughout the volume can we find anything 
like a definition of the word energy which is in any sense 
or way satisfactory. Energy, we are told, is the power of 
doing work in the strict sense of the term. This, of course, 
meansanything or nothing. “Force,” weare told, “is simply 
the expression of the rate or speed at which any change 
takes place in matter; what its essence or primordial 
cause is, is a problem that science does not attempt to 
solve.” The origin of this definition of force is obvious 
enough; but we do not know on what authority Mr. 
Carpenter makes the statement that science does not 
concern itself in the solution of the 2 gg eae Putting Mr. 
Carpenter's theorem in other words, we have: “Science 
does not attempt to say what is the cause of the rate at 
which any change takes place in matter.” This is a 
puzzling assertion. Suppose our author carried his ideas 
one step further, and detined what he meant by — in 
matter. Let him ask himself whether change of any kind 
can take place without motion, and then use his reasoning 
powers to ascertain whether or not a very intimate relation 
exists between force and motion. Perhaps, if he does this, 
he will find that the search after the primordial something 
is not so far beyond the ken of science as he thinks, 

It is much to be desired, we hold, that when lectures 
are delivered, the audience should always have the power 
of asking the lecturer certain reasonable questions, The 
benefit would be great, because it would set the lecturer 
thinking for himself. For example, in speaking of 
secondary batteries, our author is veny prety careful to 
tell us that electricity is not stored in the batteries. 
“ Energy, not electricity, is stored in them.” Suppose that 
one of his hearers had stood up then and there and asked 
him how he knew that energy was stored in the battery, 
what reply would he have made? So far as is known, 
there is no e stored in the battery. That it can do 
work is certain, but the power of doing work is developed 
from second to second, and the battery cannot be instantly 
emptied of energy. ‘That in the battery cells matter is put 
into a condition to produce certain forms of motion in cer- 
tain directions, and places, and sequences, is quite certain, 
but to say that energy is stored up in it is as misleading as 
it would be to say that Mr. Carpenter's name could be 
done up in brown paper and sent by parcel post. He was 
extremely careful in his first lecture to explain that the 
forces of nature are not things, but in dealing with 
secondary batteries he forgot this, and assumes that they 
may be “ stored up.” 

it will be readily understood from what has gone before 
that we have the old old story of the storing away of en 
in coal by the sun millions of millions of years ago told 
over again. It is a great pity this pretty conceit is not quite 
true, “Whep a thing, coal for example, is burned, the energy 
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simply a re-production of the solar 
energy which ted the carbon and oxygen during the 
wth of the plant.” With all due deference to Mr. 
ter, it is nothing of the kird. It is the production 

of energy equivalent to that expended by the sun, let us 
say; but it is not the same come. It is, too, a really 
marvellous fact that everyone who adopts this line of 
ument quietly ignores the oxygen, and assumes that the 
whole of the energy is stored in the coal. It is in gases 
that we must seek for the energy developed in combustion, 
and the energy is ly represented by the difference 
between the densities of the pas before and after combina- 
tion. Thus, for example, hydrogen, the least dense of 
us substances, developes the greatest energy. Hy- 
om when burned with oxygen developes heat represent- 
ing 62,000 units = pound of hydrogen, equivalent to 
21,368 foot-tons. How much of the energy is in this case 
developed by the oxygen, and how much by the hydrogen, 
is not accurately known, The result of the combustion is 
water, enormously more dense than the gas producing it. 
The truth of the matter is, that almost the whole of the 
of combustion is represented not by the coal, but 


thus generated is 


ene 
by the oxygen. We refer to hydrogen in this connection 
only to real the fact that the energy which, on Mr. Car- 


ter’s theory and that of the school to which he belongs, 
is developed by combustion, does not need a solid. 

Of the main body of this book we have said but little, 
and, indeed, it demands but little. We may sum it up in 
a few words by saying that it is, what it pretends to be, a 

pular treatise on energy—or the power of doing work 

y electricity, heat, light, &«. It is by no means a bad or 
misleading book of its kind. It lacks precision of defini- 
tion, but it may, and we think will, serve a useful 
purpose. For example, it may be put with advantage 
into the hands of boys of a scientific turn of mind. Its 
faults,moreover, are not, we think, those of its author, but 
of those by whom he has been taught. 


The Patents, Designs, and Trade Marks Act, 1883: With Intro- 
duction, Notes, and Index to the Sections relating to Patents. 
By James Jounson, of the Inner Temple, Barrister-at-Law, 
and J, Henry Jonnson, Assoc. Inst. C.E., Solicitor and Patent 
Agent. London: Longmans, Green, and Co., and Stevens 
and Sons. 

Tus is a reprint in a convenient form of the new Act. It 
is scarcely to be expected that much can be said by way of 
notes to the various sections, having re to the fact 
that up to now there are no new rules of practice and no 
authoritative decisions as to the construction of the new 
enactment. The notes, however, so far as they go, are 
useful; and the introduction is a concise summary of the 
changes which the new measure will work, so far as letters 
patent are concerned, 

It is a moot question whether a professional writer 
should indulge in speculative observations upon the con- 
struction of provisions in an Act of Parliament which 
have not received judicial consideration. Many people hold 
that such discussions are irrelevant in a text book, if not 
misleading. We incline to an opinion that they are useful. 
The authors of the little book before us occasionally 
indicate their opinions as, for instance, in the case of Sec. 
32, where they point out, and we think perfectly correctly, 
that the section has not effected any substantial alteration 
of the law. It has, we believe, been completely established 
that a patentee has no right to threaten for an indefinite 
period alleged infringers if he is challenged to bring an 
action and does not. It is open to the persons so 
attacked to prove that they do not infringe, and then 
to obtain an injunction restraining the defamatory state- 
ments, We cannot help wishing, however, that editors 
with an experience admittedly great had condescended 
even further to the expression of their opinions. Some- 
thing might have been said, for example, as to the effect of 
Sec, 45 upon the Lae vam of fees in respect of applications 
prior to the Ist of January, 1883. It is notorious that 
there has been much discussion as to the construction of 
this section. Our own columns and those of the daily 

ress have contained many letters on the subject, and even 
in our present impression we publish the official statement 
of the practice. Sub. sec. 3 of that section states that, 

“In other respects (including the amount and 

time of payment of _ this Act shall extend 

to all patents granted before the commencement of 
this Act or on applications then pending in substi- 
tution for such enactments as would have applied 
thereto if this Act had not been passed.” Now it appears 
from the letter which we publish in another place 
that the authorities claim to charge old fees on 
pene, down to the filing of the final speci- 

cation. This contention is in our opinion open to 
much doubt. We fail to find any authority for the 
imposition of the old fee on the filing the specification. 

The Act says that the new fees are to extend to “all 

patents” granted before the Act or on applications then 

pending, and therefore logically, to all proceedings subse- 
quent to the grant of the patent. The patent is complete 
and effective on the application of the seal. The specifica- 
tion is filed subsequently, and if not filed the patent mes 
void. The aoe is perfectly good until the time elapses 
during which the specification ought to be filed, and only 
becomes void when that condition is not complied with. 

We shall not be surprised to find considerable friction 

when the Act comes into operation. We hope to be dis- 

appointed, but rumour is not re-assuring. Those whose 
duty it will be to administer the new practice cannot be 
too careful to adhere strictly to their enabling authority. 


Professional Papers. Royal Engineers. 1882. Vol. viii. 
London : Ed. Stanford. 1883. 

Tus volume contains the following 0) 

visional Fortification,” by Capt. G. S. Clarke, R.E., in con- 

tinuation of the author’s paper, vol. iii, By provisional 

fortification is meant the construction of as good works as 

can be made in the time on any area of ground needing 


“ Pro- 


them in war, either made during the war, as at Plevna, or | 74, 
perfect character when more notice is given, as 


of a more 
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at Adrianople, It is thought that England has special 
engineering ogo to carry out such operations in case of 
invasion. The works erected at Adrianople by Bluhm 
Pasha are illustrated by many cuts, and specially reviewed 
as good examples. (2) “ Graduated Arcs for Heavy Guns.” 
The question is mathematically investigated by Capt. M. 
H. G. Goldie, R.E. (3) “Campaigns of Lord Lake against 
the Marattas, 1804-1806,” by Major H. Helsham Jones, 
R.E., taken as good illustrations of warfare against 
Asiatics. A comparison is drawn between the mistaken 
policy advocated in 1805 of withdrawing and clinging toa 
river frontier, the Jamna, and that put forward and acted 
on in1881. (4) “ Blasting Operations at Timlin’s Narrows, 
Bermuda, in 1879-1881,’ 
The description of the operations is accompanied by state- 
ments of the total cost per foot under various conditions. 
(5) “ Demolition of the Barque Carolina Z, in St. 
Harbour, Bermuda,” by Lieut. C. Penrose, R.E.~ 
as well as the last paper, the use of gun-cotton is deseribed. 
(6) “Construction of Bridges over the Kabul River, near 
Jalalabad, in 1880,” by Capt. R. H. Brown, R.E.—a detailed 
account of construction and history, with calculations, is 

iven. (7) “Railway Curves,” by the late Capt. W. H. 

ohnstone, R.E.—a mathematical investigation of the sub- 
“Triangulation of Northern Afghanistan,” by 

ajor T. H. Holdich, R.E., being extracts of a report to 

the Surveyor-General of India. (9) “ Organic Compounds 
in the Sun,” by Capt. W.de W. Abney, R.E., F.R.S. (10) 
“ Railways for Military Communications in the Field,’ b 
Col. J. P. Maquay, R.E. This — is one to whic 
special attention is called by the editor, Major Vetch, as 
being specially pa co the present time. Various 
descriptions of ways designed for war operations are 
dealt with, and the questions of locomotives, rolling stock, 
cost of different gauges, &c., discussed, and the conditions 
for a military railway and the most suitable plant, accord- 
ing to the author’s judgment, finally given. Without goin 
into the matter of the various papers, we think their gene 
scope and value must be apparent to those interested in 
engineering work, civil or military. 


Internationale Revue uber die gesammten Armeen und Flotten. 
Herausgegeben und redigirt von FERDINAND V. WITZLEBEN- 
WENDELSTEIN. Max Hesse’s Verlag in Leipzig. July to 
September, 1883. 

Tus furnishes recent contributions from Germany, 

Austria, Russia, France, Italy, England, Holland, &c. 

The French and English papers are given in their 

respective languages. We do not propose to notice the 

contents of the various papers here. The French, we may 
observe, is acareful review of the proposals to re-organise the 

“ artillerie de fortresse.” In it there is one question discussed 

repeatedly, which is of constant interest in this country, 

viz., the separation of artillery into the field and garrison 
branches. The writer is strongly in favour of such separa- 
tion, dwelling on the fatal results that might follow the 
appointment of garrison artillery officers, pure and simple, 
to the command of field batteries in a campaign. Unques- 
tionably the reverse picture might be shown, only that the 

circumstances of ison or siege artillery work enable a 

man to get information and advice from those round him, 

which the necessity for speed would preclude in an action 
in the field. 
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AUTOMATIC CIRCUIT CLOSER. 


THIS —_ device is designed to automatically close the cireuit 
of telegraph keys, and may be applied to either old or new keys or 
to keys of various sizes. A spring lever A, Fig. 1, presses upward, 
either normally or aided by a spring placed beneath it, against a 
projection B, from the side of the key. P< 2 is a plan view 
of the lever and projection. One end of this lever is so bent 
that its extremity rests about three-eighths of an inch above 
the finger button of the key. The rear end of the lever 
is secured to the frame — screw. When operating, the forefinger 
is placed on the end of the lever A, which is pressed down until it 


rests on the button of the key, which is grasped by the thumb an 


middle finger. When the lever is released, it presses against the 
projection and automatically closes the circuit. The device is 
very convenient, as the operator need not take the trouble to close 
the circuit every time he stops telegraphing, as it can never be left 
open. This invention has been patented by Mr. Samuel J. Spur- 
geon, of Liberty, Missouri.—Scientific American. 


KENsIncToN MosruM.—Visitors during the week ending 
Nov. 10th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,146; mercantile marine, Indian 
section, and other collections, On Wednesday, 
and Friday, admission free, from 10 a.m. to 4 p.m., Museum, 1332 ; 

‘0 ,018. Average of coi n: week in former years, 
14,914. Total from the opening of the Museum, 22,564,260. 

TRAMWAYS FOR BARROW-IN-FURNESS.— Mr. R. Vawser, of 
Cooper-street, Manchester, has made an offer to the Corporation 
of Barrow-in Furness, to obtain the necessary provisional order, to 
lay down a system of tramways in the borough along the principal 
thoroughfares, and work the same for twenty-one years, without 
calling = the Corporation for any financial help. The Town 
Council accepted the offer, and the necessary movements are 
being made to obtain the consent of the Board of Trade, It is 
believed that 3ft. 6in. gauge will be adopted. Mr. Vawser has 
had considerable experience with tramways in other parts of the 
country. It is intended to run one-horse trams, but the roads in 
the town have been laid to suit steam trams. 

THE MULTICHARGE GUN.—A re of some trials of a gun of 
this name of Mr. Haskell is given in the United States Army and 
Navy Journal, The velocities, weights, &c., are given. Mr. 
Haskell claims to gives a penetration of 20in. to 24in. with a pres- 
sure of 30,000 1b.—13 tons 8 cwt. nearly—and a range of ten miles. 


The following figures are given as ts =— 

Round. Charge. Energy. Velocity. ,Peme 
18th .. 109 .. 83 .. 2306 1747 17°52 
80th 310... 1985 21°69 


We do ned ‘understand the calculated penetration. With the above 
data we calculate round No. 13 to have ll4in., and round No. .30 
poate Sa perforation through wrought iron, the gun being 6in. 
in 


in Photo-mechanical Printing Methods,” by Thomas 
Bolas, bert W. Edis, F. $ 
Professor W. Chandler 


by 


: 
The Laws concerning Public Health, including the various 
Sanitary Acts passed in the Session 1883, and the Circulars issued 
bteetgjesty’s Privy Council and the Local Government Board. 
W. R. Smith, M.D., D. Sc., and H. Smith, M.B, Lond, 
|| London : Sampson Low and Co. 1883. 
Frebezeuge ; Theorie und Kritik Ausgefuehrter Konstructioner. 
andbuch fuer Ingenieure und Architekter, sowie zum : 
mterricht fuer Studirende. Von Ad. Ernest, Texts and 
Gili lex 
Fic | 
A 
6 
Fic 3 
Gl 
Socrety or ARTS.—The 130th session of the Society of Arts 
will commence on the 21st inst., with an opening address from Sir 
William Siemens, the chairman of the Society’s council. Previous 
to Christmas there will be four ordinary meetings, in addition to 
the opening meetings, and for these the following arrangements 
have been made :—November 28th, A. J. R. Trendell, ‘The 
International Fisheries Exhibition of 1883;” December 5th, 
Thomas T. P. Bruce Warren, ‘“‘The Manufacture of Mineral 
Waters ;” December 12th, Thomas Fletcher, F.0.8., *‘ Coal Gas 
as a Labour-saving Agent in Mechanical Trades ;” December 19th, 
Pip eae het W.H. Preece, F.R.S., ‘‘ The Progress of Electric Lighting.” There 
will be six courses of lectures delivered during the session, under 
the he of Dr. Cantor, These will be :—({1) ‘* The Scientific _ 
Basis of Cookery,” by W. Mattieu Williams, F.C.S.; (2) ‘‘ Recent 
~ , F.R.S., chemist to the Royal Mint; (5) “Some New 
Optical Instruments and Arrangements,” by J. Norman Lockyer, 
F.R.S, F.R.A.S.; and (6) “Fermentation and Distillation,” Ij 
Professor W. Noel Hartley, F.C.S. The usual short course of = 
juvenile lectures wil] be delivered during the Christmas holidays, 
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ON THE STABILITY OF SHIPS AT LAUNCHING. 
By Mr. J. H. Bruzs.* 
THE question of the stability of ships at launching has been 
t prominently into notice in the last few months by the 
deplorable accident to the Daphne at launching, and by the report 
of the Government Commissioner, Sir E. J. Reed, who conducted 
the official inquiry into the causes of this accident. Consequently, 
in responding to the invitation kindly given me by the secretary of 
this Institution, to contribute a paper, I have considered that the 
subject chosen would be ially interesting at the present time, 
is one upon which comparatively little has been written. The 
subject naturally divides itself into two leading considerations. 
First, how much stability will a ship have when afloat? Secondly, 
how much stability should she have in order to be safely and suc- 
cessfully launched? The first may be termed a theoretical ques- 
tion, and is one which can only be settled by calculation and 
experiment ; the second may be termed a practical question, and 
can only be settled approximately, by comparing the behaviour of 
= at launching with their known qualities as to stability 
uced by calculation and experiment. The first is within the 
power and reach of any ship draughtsman, and is a branch of ship 
calculation which has been very much simplified by the invention 
of the integrator of M. Amsler. It is not my intention in this 
paper to attempt toexplain the method of calculating the amount 
of stability which a ship has; but it may, however, be not con- 


sidered out of place if an e tion is here given of the terms 
enerally in connection with the question of stability. 
Stability may be defined to be the tendency of a vessel to remain 


nan upright or normal position. Consequently, for still water, 


moves away from the vertical through the centre of gravity of the 
weights at any given angle of heel, the stiffer the ship is. Hence, 
this distance is a measure of the stiffness of the ship, and havi 
found it, we can say that, for the given angle, we know how mu 
stability the ship has. In a paper which I had the honour of 
ing in , 1882, before the Institution of Naval Architects, 
in London, will be found a full explanation of the method of 
determi this distance for any angle of heel. Suppose that 
we have found the values of the adenee GZ between the 
two verticals referred to in Fig. 2, for several different angles 
of inclination—say 10, 20, 30, 40, 50, &c., and, referring to Fig. 3, 
set off along a line distances representing 10 deg., 20 deg., 30 deg., 
40 deg., 50 deg., &c., and at these points set up the values 
G Z, of the distances between the weight and buoyancy verticals 
determined for these angles of heel. The curve p oom through 
the points Z, Z, Z, so set off, is called the curve of stability, or, 
if we wish to particularise the kind of stability, we may call it 
the curve of stiffness. We are in the habit of speaking of the 
stiffness of a ship in reference to small angles of inclination, near 
the upright position, and therefore the part of the curve up to 
10 deg. represents the stiffness we usually speak of; the greater the 
slope of this part of the curve, that is, the more rapid the increase 
of G Z, the greater is the stiffness of the ship as ordinarily under- 
stood. Referring to Fig. 2, if we produce the vertical through the 
centre of buoyancy, it will cut the original vertical in the point M. 
For a given angle, the higher this point is, the greater must be the 
distance G Z between the buoyancy and weight verticals, and there- 
fore the distance GM measures the distance quite as well as 
the distance GZ for a given angle. For small angles it is 
found that this point M does not vary much, and therefore 
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calculated, and I have their permission to publish a few, which 
may be interesting to the members of the Institution. 4 
represents the curves of two steamers which were launched 
successfully. The centre of vity of each was found 
experiment immediately after launch. A is a vessel 275 
long, 35ft. beam, 214ft. deep, moulded. B is a vessel 430ft, 
long, 43ft. ft. deep, moulded. The first was 
launched, and did not give the slightest sign of heeling; 
the second took an inclination of about 20 deg. at launching, 
but came to rest in an upright position after some five or six rolls, 
In the latter case there was nothing in the ship which could shift, 
so that the conditi ly din stability calculations was 
the actual condition of the ship. These two cases are interesting 
as showing in one case how much stability a vessel may have when 
launched, and in the other how little is actually necessary when 
pore precautions are taken and circumstances are favourable. 
ig. 5 gives the curves of stability of several types of ships all reduced 
to 25ft. beam and 6°665ft. draught, with a centre of gravity 11ft. 
abovethe keel. The table below ~_ the particulars of thedifferent 
types arranged in their order of fineness as measured by their block 


co-efficients. 
appear at a disadvantage compared with the fuller 


The finer 
ones. For the same moulded depth, however, a fine ship will 
usually have a greater draft than a full one at launching. Tig. 7 
gives the curves of stability of the fullest and finest of these ty 
h of the finest oy’ 


modified as in (8) by increasing beam and lengt 
(4) in Fig. 7 is 


to give it the same displacement as the fullest (A). 
the curve obtained by i ing the draft and length, instead of 
the beam and length, as in (3). These three sets of curves are 
interesting as showing the effect, first, of form on the same dimen- 
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the more difficult it is to heel a vessel, the more stability she ma: 
be said to have. This kind of stability is commonly called stiff - 
ness. When a ship lacks in stiffness, she is said to be tender. For 
disturbed water, however, it often contributes to the stability of a 
vessel, as defined above, that she should not be very stiff, but that 
she should have the power of accommodating herself to the waves 
rather than of resisting too stubbornly their action upon her. 

the conditions under which a ship is floating be remembered, the 


term ‘‘ stability” may be quite safely used as a general term, the 
words “‘ stiffness” and “tenderness” being retained for the more 
exclusive application to the case of ships at rest in still water— | 
the term “‘ steadiness” being the correlative for disturbed water. 


erting natural divisions of the consideration of the 
subject, the first now should read, How much stiffness will a 
ship have when afloat? Before this question can be satisfactorily 
answered we must determine a measure of a ship’s stiffness. 
The forces acting on a ship, when floating in still water, are the 
upward pressures of the water and the weight of the component 
parts of the structure. The effect of the former may be con- 
sidered as that of a single force equal to the sum of these 
sures, and acting upwards through the centre of gravity of the 
volume of the water displaced by the ship, this centre being better 
known as the centre of buoyancy. The effect of the latter set of 
forces—the weights of the component parts of the structure—may 
be considered as that of a single force equal to the sum of these 
weights, and as acting downwards through the centre of gravity of 
these weights. When a ship in stable equilibrium is floating at 
rest in still water, these two points are in the same vertical line as 
in Fig. 1. When a ship is heeled over, as in Fig. 2, the centre of 

vity of the weights of the ship does not move, but the centre of 

ancy, B, moves out towa the submerged side, and the 
further out the latter moves the more tendency will the water 
pressure have to cause the ship to return to her ws or normal 
position; in other words, the stiffer will the ship be. To be more 
precise, the farther the vertical through the centre of buoyancy 


* Read before the Institution of in Scot- 
tity’ Engineers and Shipbuilders 


if we know its position we usually have a measure of the 
stiffness of a ship for small inclinations. This point is 
called the metacentre, and its distance GM from the centre 
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sions ; second, of draft, on the same breadth and displacement in 
different forms; third, the effect of beam upon the same length 
and draft but different forms. We come next to the consideration 


of gravity is called the metacentric height. Its position is | of the second part of this mapa How much stability should a 

more easily calculated than that of the point B, Fig. 3. Hence | ship have, in order to be safely and successfully launched? This 

it has been much more uently determined for ships than the | is a question which is difficult of exact solution. So many dis- 

curve of stability, Fig. 3. is metacentric height, GM, usually | turbing forces are at work, in the short interval which elapses 

measures the stiffness of a ship up to 10 deg. — accurately | between the time at which a ship leaves the ways and that at 

enough for all practical purposes, a until about fifteen years ago 

it was thought that if a ship had a good metacentric height her F | 

stability in all conditions was undoubted. This fallacy was dis- fe 4 | | z, 

proved by some of the eminent Admiralty naval architects, who Types. 8 > 

showed that it was also necessary to have a fair amount of freeboard FJ 3 2 

in order to have stability at large angles of heel. It was not, how- | 3 

ever, until the Captain turned over at sea that this fact was 

thoroughly realised. This unfortunate ship had a sufficient meta- Fig. 5. 

centric height, but a very low freeboard, and 42 | 175) 2% 21°52 6665 | 

a sufficiently steep curve of stability or stiffness at thesmallangles,|D.. .. .. . ec” ae o» | 21°78 » |-°81 
ut, on account of the want of freeboard, the stability rapidly|E.. .. .. | » | 20°62 

inished at the large angles of heel. After this disaster it e ” ” 
generally recognised that in order to have sufficient stability it was “66 
vided the metacentric height might be small. The ing at Laeptinad enemas 

unching of a large steamer led to the discovery that this also was | Fig. 7. ‘ 

a fallacy, and that even with a high side it did not necessarily | (1) TypeA.. .. -. «- 548 | 175 | 25 5 6°665 - 

follow that ship, in the light condition in which ships are usually | (2 42 | 175 | 25 21°52 6665 + 

launched, had sufficient stability at large angles of heel. This | ©) Type C, beam and length 

fact, however, was not fully realised until it was pointed out at the placement same as A ..| “42 200 | 28°6 21°52  6°665 | 2°15 

Commissioner’s inquiry into the cause of the upsetting of the | (4) C, length and draft! | 

Daphne. It becomes apparent then that our only safe guide is the to make dis- | | ' 

complete investigation of the stability of a ship at angles consider- placement same as A 45 | 200/25 = 21°52 TL =" 


ably beyond those to which the metacentric height is a fair measure 
of the stiffness of a ship. For a complete solution of the first 
division of the subject it is necessary to know:—(1) The position 
of the centre of gravity of the weights of the component parts of 
the structure; (2) the amount of stability of a ship at the launch- 
ing draught up to, at least, 60 deg. of inclination. The first of 
these can most age 4 be determined by as ae at their 
launching draught. mass of data can thus readily and 
easily accumulated from which the position of the centre of gravity 
of a similar ship can be readily determined, proper allowance being 
made for any small difference in the structure. e second can 
be determined by Amsler’s integrator as already explained. 


Having come to the conclusion that the only safe py 2 these 
matters is the complete curve of stability, and in order to have as 


floating at rest, that an a 1 and solution is 
impossi| the ship comes to rest, the conditions which hold 
are not those which are assumed as the is of the eurve of 
stability. The principal differences are due to the following :— 
(1) The disturbance which the sbip herself creates by her sudden 
intrusion into the com tively small quantity of water in the 
vicinity of most shipbuilding yards, In narrow rivers, where the 
water is shallow, waves are produced which may be reflected from 
the ite bank on to the ship. Whether they are or not 
must depend upon the angle at which the ship is launched, her 
form, speed of entry, and the breadth of the river, but it is not 
difficult to conceive of a wave being reflected back on toa ship so 
as to cause her to heel considerably. If there is any considerable 


which she is safel 
ible. Un 


Thomson 


their ships 


much information on this subject as possible, Messrs. 
have had the curves of stability of a large number of 


tide in a shallow river, the sudden introduction of a shi; 
stretching in many cases half way across the river must have the 


| 
| 
| 
a0 q 
Fig 2 Fig. 2 : 
e€ may fairly assume that the kind of stability which is requir | 
at launching is stiffness, for though the pressures which act on the 
bottom of a ship in the process of moving through the water, \ 
immediately after leaving the ways, are not the same as those | 
which act upon her when she is at rest, yet they are not of the | 
same kind as those which are acting on a vessel when she is among | : 
, waves, and it is difficult to conceive that lack of stiffness can be | 
of any advantage to a ship in launching. The question of stability | ies | 
at launching appears therefore to reduce itself to one of stiffness. 
} 
| 
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hi u tho water ou ego site; anf comin a depres- shires were at 50s., but the price could not be got. Hot 
pie Ky beers ing thus tending to give "the ship “ss excess of APPARATUS FOR ESTIMATING CARBON IN blast native all-mines were 62s. 6d. to 60s., and cold biast 82s. 6d. 
buoyancy on the tide side of the vessel. The evidence in favour of STEELS. to 80s. Common netive ples were 40s. to 388. 6d. 
the existence of two currents flowing in Bp op directions has By AppIson B, CLEMENCE, Worcester, Mass. Competition among sellers of minerals keeps keen, and bere and 
not received much support from observers of tidal action, and it is A DESORIPTION of the apparatus in use at the works of the there very low prices are named. Somev of North Stafford- 


somewhat difficult to imagine that the currents would flow in the 
directions they are stated to flow ; for the up current would almost 
certainly be salter and therefore denser than the down current, 
and would consequently be an underneath one, The opposite 
view is the one which was taken by some eminent witnesses in the 
recent inquiry. (3) The pressure of the wind upon the side of the 
vessel. In the case of the vessel B, the total wind pressure upon 
her side is 5‘4 tons for every zone per square foot of wind pres- 
sure, and its moment is about 100foot tons. One pound square 
foot of wind pressure —— of heeling the ship about 3 deg. {2 
The unequal effect of the buoyancy of the bilge ways caused by the 
release of a larger Sng wage on one side than on the other. 
If the whole of one side be assumed to be released but only the half 
of the other, the moment tending to upset the ship B would be 
50 foot-tons, and the angle of heel caused by this would be about 
14 deg. This cause is not a very powerful one. (5) The shifting 
4 loose weights on board the ship if she is heeled by any of the 
above causes. This is most likely to be dangerous to a sbip, as it 
is a cause of disturbance of a ent nature, and not like the 
ing ones, which may aul act only fora short time. 
ship B if a weight of 40 tons — not an unusual quantity 
e ship to have loose upon her deck—be assumed to slide nearly 
half way across the ship after she has heeled to 20 deg., the effect 
will be represented by the alteration in the curve of stability, 
Fig. 4. is mts a considerable reduction of her 
margin of stability. The curve is also shown reduced on 
the same assumption for the ship A. The percentage of reduc- 
tion is not so e in this case, though on account of the 
smaller size of the ship the actual reduction is very much larger. 
(6) The heeling action due to the checking ot one drag chain 
before the other. If a ship is continuing to move in the line of the 
ways and she is checked on one side only there will be a tendency 
to slew the ship, and this must n ily cause her to heel as the 
resistance to slewing is acting under the water at about half draft, 
whereas the force producing the slewing is acting considerably 
above the water. If before the chains check the ship the tide has 
slewed her, this action may be aggravated. It is very difficult to 
calculate the actual heeling effect of the drag of the chains, but 
from observation of the distance the anchors are ed through 
the ground, the time taken to drag them, and the of the ship, 
some idea of this force may be obtained. I regret that the informa- 
tion which I have at present on this point is not sufficient to enable 
me to give any definite — but from observation taken at 
launches, the heeling of a ship by drag chains does not seem to be 
very frequent. There are po es other causes which have not 
been mentioned, but as some already mentioned cannot be measured 
it is very difficult, if not quite impossible, to say, without experi 
ence, how much stability a ship ought to have at launching. The 
best information which we have on this point is represented in 
curve B, Fig. 4. This ship was launched successfully with *66ft. 
of metacentric height, but she took a considerable roll, and had 


anything been loose in her it > that she would not have 
return Later on we launched a ship with the same metacentric 


height, but there happened to be sufficient loose material about, 
and this, combined with other causes, were sufficiently potent to 
prevent the ship from returning to the upright. Hence, it is fair 
to assume that ‘66ft. is too little, but when proper = are 
taken and circumstances are favourable, a ship may be successfully 
launched with this metacentric height. As a working minimum, 
however, if the curve of stability does not show any Yang 

uliarities, but if it increases ually between 0 and 50 degs., 

seems that one foot may be taken. I am of opinion that at 
least this amount should be given in all ships, whether _- or 
small, but that in small fine ships a curve of stability shonld be 
calculated. Fig. 6 shows the ships in Fig. 5, on the assumption 
that each has a metacentric height of one foot. A careful study 
of the curves given will, it is hoped, be of interest and value to 
the members of this Institution ; and if in the least degree I have 
added to the available stock of knowledge in this question, my 
object in reading this paper will have been attained. I venture to 
express a hope that the experience of other shipbuilders than 
Messrs J. and G. Thompson may be laid before this Institution at 
some time, in order that a correct solution shall be given to the 

eral question :—How much stability does a ship require to per- 
‘orm an intended purpose ? 


Otp AMMuUNITION.—The huge —- of spherical shot and 
shells d ted in various of the Royal Arsenal, Woolwich, 
are condemned to the melting furnaces for conversion into - 
jectiles more adapted to modern requirements. One heap alone 
contains about 40,000 of the 13in. shells which were supplied at 
the time of the Crimean war, and were the most formidable missiles 
used in the siege of Sebastopol. The 13in. mortars, from which 
they were fired, have long 
hundreds in a distant part of the Arsenal waiting orders for their 
demolition, and no round shot or shell of any size have been made 
since the introduction of rifled ordnance and elongated projectiles. 
They are _— all gradually broken up. Another ancient descri 


tion of shell of the class known as smoke balls and ground light 
store wi estroy are 0 us si 
4}in. to 13in. in diameter. 
Cost or LicHTinc.—Mr. Frank Geraldy has pub- 
lished some statistics comparing the cost of the electric light with 


gas, both as to its actual cost and its cost per candle-power :— 


| | | 
| a8 
Salle de Télégra- 
at Jasper 3235 1°86 | 8°82 
sels (Nord). .. | 
Halle aux mar- = 
Lyons Lontin 18 64 |Steam| 6°825| 6°625)0°0273 0°0054 
Brush 71°75 | ,, [86°80 |11°6s 0-158 0-008 
Ducommun Esta- +e | 
blishment at} Serrin 410! ,, | — | 6-64 jo-044 0-015 
Mulhouse... | 
Passage in the 
Friedrich | Siemens {10 50 |Gas | 9°14 | 6°45 |0°040 [0°013 
8 (Berlin) ) | 
28 |Steam| — 0-487/0-0150 0-018 
Spian of E. | 
ont Sautter-Le-| 6159 | | 9°550. 
(Rouen) | | 


This is only an extract from al list, but conclusively shows 
that in a electric lighting may be cmpertion gas 
on the cost; whilst considered per candle-power it is far 
cheaper, An exception to the rule seems to occur in the first on the 

it; this is due to the smallness of the installation. In the case 
of the Thames Embankment the light is reduced by the use of 
ground glass globes. If we bear in mind the fact that the economy 
consists in having large installations, we shall be brought face to 
face with the fact that whereas gas is now made in as quanti- 
ties as is practicable, electricity has still to be brought to that state 


of economy. Thus we may expect a greater economical advan- 
tage than is shown by the above The above we extract 
from Nature, which not say what is meant by candle-power, 


disappeared out of use, but lie in | bes' 


Washburn and Moen Manufacturing Com é city, 
will, I think, be of interest to those who desire an scourate method 
for the estimation of carbon in steels, The apparatus has been in 
use in the works for the past three months, and has given entire 
1, di by and b sine 

unnel, drying, erring to a porcelain tube, urning 
in a stream of oxygen gas, is accurate if all the carbon can be 
separated from the sides of the funnel, which in some cases is 
almost impossible. Again the method of filtering on to asbestos 
in a a tube or boat-shaped apparatus, and putting all in a 
porcelain tube and burning as before, has also been used, and of 
course is liable to error. My aim has been to do away 
entirely with the porcelain tube and combustion furnace, and to 
filter and burn in the same tube. The sketch shows the form of 
apparatus I have adopted, being made of platinum. The follow- 


ing is the process I use :—Dissolve from 3 to 5 grams steel borings 
in double chloride copper and ammonium, g 36 grams of the 


salt to 120cc. water to 3 grams of steel. After the separated 
po a’ has erred dissolved, filter on to a plug of ignited 
asbestos placed at (b), and washed thoroughly with hot water. 
Any carbon that adheres to the sides of the tube may be swept 
down with moistened asbestos. The tube is then placed in an 
air bath and dried at a temperature of 150 deg. to 175 deg. C. for 
about one hour. A hard rubber cork, through which is a glass 
tube, is inserted at (c), the oxygen gas passing from (c) to (a). 
Around the tube at (c) is a single thickness of filter paper, about 
2in. wide, kept wet by a stream of water supplied from a reservoir 
on the shelf above. a at (b) forone-half hour, at theend 
of which time the potash bulb is ready for the balance. One Bunsen 
burner is sufficient for the combustion. Thesame precautionsare taken 
to dry the gas before entering the platinum tube, as well as before 
entering the en bulb, as in the case in the porcelain tube 
method. Six burners of a combustion furnace will consume 14ft. 
in one-half hour, while one Bunsen burner will consume 2ft. 
in the same time, ‘The following table shows some results obtained 
¥ the “platinum tube” : Ais a Swedish Bessemer, with 
ad of carbon ; 
cent.; and C an erican mer, with ‘50 cent., all ob- 
tained by the porcelain tube ” process :-— 


A. B. C. 
1....| 0 | “49 
a0 | | 
49 
4 10 17 “44 


Nore.—If pure, closely-woven asbestos cloth can be obtained, I 
see no reason why with two potash bulbs, twelve combustions may 
not be made in one day, for each filter with its contents may, when 
dried, be put in the platinum tube and burned.—Journal of the 
Franklin Institute. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

LocaL consumption causes a brisk demand for sheets, bars, and 
other merchant sections of iron, but it cannot be reported that the 
demand by eo sca pn storage and for export is corre- 
spondingly active. i ere is every probability of the works 
keeping steadily on up to Christmas. 

Best iron maintains its price, the demand for bars from the 
chain and cable, from the anvil and vice makers, and from such 
like manufacturers being sg Shipping orders are also 
encouraging. Round were quoted this—Thursday— 
afternoon in Birmingham at £8 2s. 6d. for ordinary qualities, 
£9 10s. for single best, £11 for double best, and £13 for treble best 


sorts. Angle iron, rolled by the same firm, was £8 12s. 6d. for 


ordin: ities, £10 for single best, £11 10s. for double best, 
and £13 tbe for treble best. Dudley’s tee and rivet iron was 
£10 10s. for single best, £12 for double best, and £14 for treble 

t. Bars of the other branded firms were £7 10s., and sma! 
rounds and squares of gin., £8 per ton. Best horseshoe iron was 
also £7 10s. 

Excellent bars were, however, to be had at £7, and medium 
qualities were plentiful at that figure down to £6 10s., from which 
latter quotation common bars tapered down to £6, and occasionally, 
in —_ order, £5 17s. 6d. per ton. 

vanisers are still in the market for black sheets, though they 
are not so urgent in their demands as a month or so ago. Com- 
pared with the prices ruling at that earlier date, some buyers were 
this afternoon able to secure what they needed on easier terms by 
from 2s. 6d. to 5s, per ton. There were ironmasters, however, 
who, being well placed, refused to give way at all. Doubles were 
quoted £8 5s., and trebles £1 pertonadditional. Galvanised sheets 
of 22 to 24 w.g. were nominal at £13 5s. f.0.b. Liverpool. 

Slightly more is doing in boiler plates at £8 10s. to £9, and on to 
£9 10s. for double best qualities; but girder plates and angles are 
prejudiced pe from the North of England and other 
centres. ‘ wn” plates from the North Staffordshire mills were 
— £7 17s. 6d. per ton, and boiler plates from the same mills 

5s. per ton for ordinary sizes. Double best branded plates from 
the — district were to-day quoted £10, and treble best do. £12 
nomi 

Cable iron, rolled in the Tipton neighbourhood, of reliable 
= was quoted £8 easy; best chain iron, £9; and double best 

in iron, £10. Tang iron of din. and yin. was named at £7 10s. 
a mae sorts, £8 10s, for best, and £9 10s. for double best. 
— on the include work for 

ut erica, Australia, Spain, an: , and the strip-makers 
have orders for Canada and other colonies. The United States 
demand for hoops and strips is just now very quiet. An accession 
of orders from this market would be very welcome. Strips were 
to be had at £6 2s, 6d. to £6 5s., and hoops at £6 10s. to £7; hinge 


strip was £7 10s. 

Mail advices received this week from Melbourne state that gl 
vanised iron has been largely dealt in. Amongst other sales, 
cases Orb 24in. gauge have been disposed of at a full figure, while 
75 tons Gospel have realised £21 15s. Bars and rods continue 
to move off quietly at from £8 10s. to £9 10s. Black sheets have 
been quoted at £10 10s. for Nos. 8 to 18. Hoops have been sold 
at £10 10s. A fair business in fencing wire was doing when the 

from £12 to £13 10s., according to 
number and brand. A lot of 50 tons of k. and w. No. 10 had been 
placed at a full figure. 


In the face of the continued decline in Scotch and Cleveland 
pigs, it is impossible for the common pig market in Staffordshire 
to be strong. Nevertheless, vendors are doing their best to prevent 
any conspicuous decline by remaining largely out of the market. 
There were few quotations which were openly on ’Ch 
this afternoon that were not nominal. an i in 
actual business were about 45s., and Derbyshire 46s. Deedee 


mail left, rangin; 


shire gas cokes, however, refused to accept less than 11s., and for 
Durham foundry cokes 23s. to 24s, delivered was the price. 
to ton was y or mine, consequen' 
upon tle Inte strike of miners in North Staffordshire, only a small 
part of consumers’ requirements can be met, 

Coal prices are slightly stronger upon the week. The touch of 
winter weather has helped sellers. Pee 

The colliers in this district have determined to unite in the 
agitation for an advance of wages, but not upon the 15 per cent, 
lines suggested at the recent Manchester Conference. At meetings 
which have been held since my last it has been resolved: ‘‘ That 
the men should give notice on the 17th inst. for an advance of 10 
per cent. in wages, the notice to expire on December 1st.” What 
course the masters will pursue at the expiry of this date is very 
uncertain. The Cannock Chase miners to seek an advance 
with the beginning of next year, and with this object the; have 
given notice for the termination of the wages agreement w’ is 
now in operation. 

A failure in the pig iron trade, which was last week mooted on 
Change, but which was not then ripe for report, has this week. 
been made public. It is that of the Castle Iron a Walsall, 
which filed its petition with liabilities stated at £18,300. 

e, who is secretary to the an 
Company, Limited, and Alfred Francis John Fisher, cy ateall 

The mails of the week have brought a steady flow of orders for 
varied metal requisites for the Australias and New Zealand, w 
upon Canadian account purchases are going on for —— by 
steamer, and there are more inquiries than had been looked for 
from the States. The River Plate and the Gold Coast are excellent 
customers for mining and similar requisites; and from all these 
markets there are requests for railway construction and mainten- 
Cal Exbibi ting much the 

e Calcutta ibition is originating much ex ion in 
minds of the chief engineers and manufacturers. The contribu- 
tions which have gone hence are a fair a of the best 
modern work of Birmingham and Staffordshi More business is 
believed to be likely to follow the enterprise than has resulted of 
late from most international shows. The value of India as a 
market increases almost monthly, alike as to machinery and to 
hand tools for use in manufactures as well as in agriculture, while 
the business and domestic requirements seek to be met with more 


an American Bessemer, with ‘18 per | freed 


om. 

The safe and strong room firms are amongst the most active of 
the traders upon export account. India is buying these goods with 
freedom, One order for that market under execution is for sixty 


es. 

Additional machinery is being laid down by certain of the brass 
stampers and casters to meet an enlarged demand from several 
home and from a larger number of export markets both colonial 
and continental. The demand is from manufacturers of grates, of 
coal vases, and the like, which are being more freely embellished 
with brass in its various forms as new designs are era ao out. 
Engineers’ fittings, hig d electric fittings, and ecclesias and 
marine work are likewise making a demand upon the brass 
workers, in addition to the routine work incidental to the lock 

ere is an improving inquiry for 

m in Wolverhampton is alone app! 
: oe It is the invention of a New York 


destroyed. Calamining 
threatens to become no insignificant omeunn with galvanising 


The wire rod business is in only a languid state. Manufacturers 
are discharging hands quietly but steadily. The competition of 
Wesphalian wire firms is ited with most of the mischief. This 
is encouraged by the terms which such traders have made with the 
railway companies. Iron wire can now be got from Rotterdam ‘ 
Birmingham, via London, at a freightage of only 16s. 8d., while 
Birmingham wire drawers are charged 22s. 6d. for the carriage of 
“undamageable” wire to London, and if they do not declare it 
undamageable, they have to pay as much as 28s. 4d. per ton. 
firms contend that they ought to be placed by the railway com- 
sea on at least equal terms with their German competitors. 

ese unfavourable railway rates are adding point to the state- 
ments of the fair-traders. At the conference in the interest of 
fair-trade, held this week at Leamington, Mr. McIver, M.P., said 
that a few days ago he went out on a trial trip of a new steamer 


11 | which had been built for the company with which he was con- 


nected, and he was surprised to see on some of the ironwork the 
word ‘* ps oF a Belgium had had the order. Healso 
knew, he added, that when the Great Western ane ones 
was ding some £30,000 or £40,000 in works at dington, 
the girders then employed came also from Belgium. 

The operative horsenail makers who are now “out” for an 


forward to a 
the strike.” At Darlaston the operative pat ock 


instances at as high a figure as 15 per cent. 
It has been y determined to hold a Fine Art and Industrial 
Exhibition in Wolverhampton in midsummer next. The tee 


the machinery and manufactures will be shown is to cost b 
e Darlaston Local Board has determined to apply to the 
Public Works Loan Commissioners for a loan of for the 


erection of public buildings. 

The long-pending negotiations between the Local Boards of 
Handsworth and Smethwick relative to the construction and main- 
tenance of a joint intercepting sewer, to serve of their several 
districts, under the Birmingham, Tame, and District i 

, have now resulted in a satisfactory agreement. Mr. 
the engineer to the Drainage , has been appointed sole 
arbitrator between the two parties, and he has also been appointed 


chief engineer of the proposed works. 
With the view of Lm er mth day to their Town Hall and to 
the pro Local Board is 
urchase of 


mage 
perties in High-street, the Brierly Hill 

negotiating with the Earl of Dudley’s agent for the 
his mines, which underlie that part of the town. It is feared that, 
should the mines be worked, the buildings above them will give 

The Earl’s t asked £3500 at first, but he is now willi 
to accept £3000. It seems ry that this offer will be oe 
and that the pi owners in the locality will share the cost 
the purchase with the Board. : 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


satisfac state of trade in the large iron centres of Scotland 
and the North of England must, by ing confidence in the 
market, n ily have some effect upon buyers in this 
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also a chemical alloy that enters into the body of the metal treated, 

which it softens ny toughens. It will unite, it is affirmed, with 

lanished steel, and though the metal should become red-hot, yet 

‘or numerous uses. 
dvance of wages state tha. several leading masters have already 

conceded the ris 

termination of 

filers are cont« 
und eady amounts to over 76000, but it is an “ay hat no : 

of it will be The erection of the building in which 
Manchester.—During the past week there has been a tendency = 

to quiet down generally in the iron trade of this district. This, 

of course, may to some extent be due to the fact that buyers in 

many cases prefer, with the approaching close of the year, to keep 

their transactions within a limited compass, but there are other 

causes to the market here. The un- 
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THE ENGINEER. 


and cause orders to be held back. Local and district makers of 


pig iron, however, show little or no disposition te take less money, 
ut in Scotch iron, notwithstanding the slight recovery in prices 
during the last day or two, some brands have been offered at 6d. 
under makers’ prices, and sales have during the week been made up 
to the end of next year on about the basis of the present low rates, 
whilst Middlesbrough iron, which is getting pretty near to a price 
at which it will be enabled to compete in this market, could be 
bought at under 46s. net cash for good brands delivered equal to 
Manchester. The local finished iron makers are still kept fairly 
going with the contracts in hand, but these are running out faster 
than they are being replaced, and here and there indications of 
weakness are to be found which would no doubt enable buyers 
with ifications to them on better terms than they 
could have obtained a short time ago. 

There was only a dull market at Manchester on Tuesday, and 
the small business there was to be done did not keep members long 
on "Change. Lancashire makers of pig iron repo no new orders 
of importance coming forward, but they held firmly to their full 
list price of 45s. 6d., less 24, for both forge and foundry qualities 
delivered equal to Manchester. In district brands a few sales are 
being made, but at the — figures of £44 10s. for forge and 
£45 10s. for foundry Lincolnshire ; the actual business doing is very 

In one or two cases sellers have been taking about 6d. less; 
the leading makers, however, do not give way. 

Where there is any businens of weight doing in hematites it is 
at very low figures, and the tendency of prices continues in a down- 


direction. 

In finished iron business has been quiet. however, are 
still quoted at £6 2s. 6d. to £65s. For hoops and sheets makers 
are not able to realise the prices they were getting a short time 
back, but the present quoted rates do not go ww the minimum 
of £6 10s. for hoops and £7 15s. to £8 per ton for sheets delivered 
into the Manchester district. 

The reports I receive both from inquiries made amongst the 
employers and those emanating from sources representing the 
interests of the men show very little in the general condi- 
tion of the engineering trades. Locomotive builders and heavy 
tool makers in this district keep pretty full of work, but other 
branches are only moderately employed. As to the demand for 
labour, as set forth in the returns issued by the trades’ union 
societies in this district, it would appear to have slightly improved 
during the past month, whilst generally it does not seem to have 
wed worse. The reports issued this week by the Amalgamated 

iety of Engineers show a slight increase throughout the 
country in the number of men in receipt of out of work support, but 
in the Manchester and Salford district there has been a slight 
decrease, and trade here is reported as better than it has been 
for the last three or four months. In the Manchester and 
Salford district there are no pattern makers or smiths on 
the books out of work, and generally throughout Lanca- 
shire there seems to be just at present full employment for 
this class of artisan. The number of men returned as 
in receipt of out-of-work support throughout the whole of the 
county is about 2 per cent. of the total membership, but in the 
Manchester and ‘ord district it does not exceed 14 per cent. 
The report of the Moulders’ Society just issued shows a slight 
decrease in the number of members in receipt of out-of-work 
donation, but it is still in excess of November last year, being 499 
as compared with 463 twelve months ago, and representing 
between 44 and 5 per cent. of the total membership. In a few 
instances trade this month is returned as good, but these are con- 
siderably outnumbered by the returns of declining or bad trade, 
and in the bulk of the district trade is only reported as moderate. 
This may be said to be the case with ven te etd wh rtant 
centres of industry, London, Manchester, , Sheffield, Birken- 
head, and Middlesbrough all returning trade as moderate, whilst 
at Birmingham it is bad, Bolton declining, and Sunderland and 
Barrow very bad. The of the Steam Engine Makers’ 
Society in his last report states that there is no material change to 
notice; trade during the month had shown very little fluctuation, 
and it was hoped that for the present they had seen the worst. 
The number of unemployed members—which is a trifle under 
2 per cent.—would have shown a reduction had it not been for dis- 
putes that were pending. The disputes which had arisen during 
the month had, however, not been of their own seeking, but they 
showed that the ee knew that there was at present an 
overstocked ‘labour mar 


gauze which supports the chimney in the Muesler is done away 
an inner vertical gauze in the Marsant. 


for the Marsant of ranking high in comparative lighting power, 


current of air, not exploding externally with a — current of 
gas blo upon it in any direction whatever, would be appre- 
Ciated by all 


was almost always a sufficient indication of 
the gas to explode in the lamp, and that no 1 
drawn quickly when testing, were in accordance with careful prac- 
tice. M. Marsant’s deduction that testing for fire-damp with the 
lamp’s full flame, and judging mr f by the elongation of the full 
flame, was safer than by reducing the 
purpose of seeing the blue cap of gas better, wo’ ; 
many persons; but it was supported by M. Marsant’s reasonin 
that lamps should be of as small diameter as possible, and shou 
carry as lige a flame as they could without getting too hot, the aim 
being to make the lamp as much as possible into a mere chimney, 
with every arrangement for checking an undue access of gas, was 
entitled to full consideration. Mr. Dickinson further observed that 
the gauze, the 


great value of which was now becoming fully recognised, was | perf 


introduced fully a-quarter of a century ago, and in his opinion it 
would be the direction in which they would have to look for 
i safety in the lamps of the future. 


ting i have t fi 
resul in a strike, brought forward 
delivery at present 
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is no material improvement to report in the condition of the trade 
poaly, and no better prices are being obtained. Any increased 

ness is fined to an i ing cautiousness on the part of 
in committing themselves very far ahead, 
Roun move off fairly » but engine fuel is only in 
moderate demand, and prices are un 
ment of the month. 

Shipping is only moderate, with Lancashire steam coal delivered 
level, Liverpool, or the Garston Docks, averaging 7s. 6d. 

0 7s. 9d. per ton. 

The miners in this district have not yet taken any definite action 
in the shape of notices to cease work unless the advance of 15 per 
cent. in wages is given. 

Barrow.—Makers of Bessemer and forge descriptions of iron 
have booked but few new orders during the past week. The 
inquiry on both home and foreign account shows a greater lack of 
activity than has been noticeable for some months past. No specu- 
lation at all is observable in the present buying. The trade still 
continues dull, and the outlook for the winter is anything but 
cheering. Makers still hold stocks at their works, and as 
they have not seen it yet advisable to reduce the output of metal 
the stocks are accumulating, as the deliveries are by no means 
equal to the production. 

The value of pig iron is undisturbed, and although there is a 
tendency on the part of buyers to pull down prices still lower, it is 
noticeable that makers, and more especially those who are favour- 
ably situated in the use of ore they raise for themselves, are pre- 
ferring to run into dock rather than sell at values lower than those 
which are now ruling, which do not admit of any profit to the 
producer. Mixed numbers of Bessemer iron are quoted at 47s. per 
ton, and inferior qualities range from 45s. ton at works. Steel 
makers are busily employed both in the rail and merchant depart- 
ments, and the output from both departments has been very e. 
Rails are quoted at from £4 15s. to £5 per ton net at works, 
pa delivery. The demand for mild steel is increasing. Ship- 
builders are but indifferently employed, and there are but few 
inquiries. Iron ore is in quiet demand at unchanged prices. 
Stocks remain heavy all round. Coal and coke steady. Noaltera- 
tions are noticeable in prices. Shipping quiet. 

The work of pumping water into the new wet dock 
at rt was commenced, and now there is something like 
fourteen feet of water in the dock. The gates and cofferdam have 
stood the test remarkably well, and so far there is not the slightest 
indication of any leakage. The water in the basin is being pumped 
out, and this work is ex to take something like two months, 
as it has accumulated in considerable quantities. The granite 
copings have been laid on the north pier, and the new lighthouse 
is nearly completed. 


since the commence- 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THERE is nothing more cheerful to report this week in the out- 
look in the coal trade. At every colliery where the contract of 

iring is by the month, the miners have handed in their notices, 
and in several instances the coalowners have retaliated by giving 
their employés similar intimations. This means war, because it 
puts the colliery proprietors in the position of shutting their pits if 
they please, Judging by the present temper of the disputants, 
there is every fear that the first week in mber will witness 
a very serious rupture between capital and labour, with great loss 
to the former and fearful suffering to thousands of unoffending 
women and children. 

An incident of the impending disaster is the resuscitation of an 
association of coalowners similar to that which was registered in 
1874, as the ‘‘ South Yorkshire and North Derbyshire Coalowners’ 
Association, Limited,” with a capital of £500,000 in £10 shares. 
It was formed as a coalowners’ protection society, one of its objects 
being to afford relief to members who are menaced by strikes. The 
first subscribers were Mr. Charles Markham, chairman of the 
Staveley Company, 1400 shares; Mr. A. M. Chambers—Newton, 
Chambers, and Co.—800 shares; Mr. C. Tylden-Wright, Shireoak, 
Worksop, 500 shares ; Mr. J. Stores Smith, Sheepbridge, 800 shares ; 
Mr. R. Whitworth, Dodworth and Silkstone Coal and Iron 
Company, 500 shares; Mr. H. Walker, Sheffield, 400 shares; and 
Mr. A. Barnes, Chesterfield, 300 shares. The organisation now 
formed is to prevent the men securing the 15 per cent. advance, 
and also to compensate those collieries which may find it difficult 
to stand, or may be laid idle by the action of the men. Compensa- 
tion is to be on the basis of 2s. per ton of coal on the average 
output. This union of the coalowners ap to be practically for 
the purpose of checkmating the Yorkshire Miners’ Association, 
which has of late greatly increased its influence. 

The district papers teem with letters on the coal dispute. One 
correspondent—a consumer—directs attention to the fact ‘‘ that 
the exports of coal go on increasing, the quantity shipped last 
month being 2,062,068 tons—probably the largest amount ever sent 
out in onemonth.” The editor very pertinently points out that the 
fact of the export of coal in , unless it can also be shown 


cinders, and fuel were 12,617,566 tons in 
1873; yet the value of the coal, &c., in 187 was over £13,000 000 
i 882. Thus we are sendi 


A very fitting address was issued to the colliers employed by the 
Staveley Coal and Iron Company last week. The company has about 
3000 men and boys in its employ, and the men have given notice for 
the 15 per cent. Mr. of the com- 

, points out very clearly the causes why his company cannot 
vaeks es advances asked for, and then intimates that the 
Staveley collieries will be kept open for such of the miners as 
decide to work, and that measures will be taken to protect the men 
who remain at their occupation. This is a quiet but firm hint to 
the trade unionists that the terrorism formerly resorted to will not 
coon explosions have occurred in Sheffield this 

'wo very serious gas ms have in 

week. Tn both cases the mains were found to be cracked, and the 
gas, leaking from the pipes, found its way through the loose soil 
fnto the cellar, and afterwards to the living rooms. In the latter 
case it exploded in coming in contact with the kitchen fire, blew in 
the wall abutting on the passage, and seriously injured three 
children. In the other case, the owner, iving a smell, lighted 
a candle, and went into the cellar to look for it. e found it, and 
found himself on the floor. It is supposed that the sudden wr 
to frost had affected the mains; but the engineer of the Sheffield 
Gas Company is now engaged investigating the ces 
the explosions. : 

A somewhat better feeling is —— in several of the local 
trades. There is a large volume of business, but the profits .con- 
tinue very small, except in cases where specialities are the mono- 
poly of le firms, A very heavy business is doing in tires and 
other kinds of railway material, except steel rails. The steel 
departments, both crucible and Bessemer, keep indifferently em- 
ployed, the test falling off being in the American market, 
Cutlery and Sevatited goods for the home markets are in more 
request. Popular taste is again turning to the old silver potions, 

jally in the fluted style which were so fashionable in the 
reign of Queen Anne. Many of the productions are remarkably 
ect in form, and have not been equalled in that respect by 
much of the modern work. 

Mr. John Thornhill Harrison, M. Inst. C.E., of the 
Local Government Board, held an inquiry at Sheffield on the 14th 
inst., into the propriety of the new sewage works proposed to be 
erected by the Corporation at Blackburn Meadows, near the town, 
details by Messrs, Ho’ incebank Tube Works, w: 
adjoin the site of the projected sewage establishments, The 


inspector took evidence at length, and will subsequently report to 
the Board. An application to borrow £10,500 for tamwey pur. 
poses was uno 


THE NORTH OF ENGLAND. 
(From our own 


figure. 

Warrants are at the moment unsaleable; holders offer them at 

oe “ per ton; but there are no buyers disposed to give more 
n 37s, 

Messrs. Connal and Co.’s stock of Cleveland pig iron at Middles- 
Seong decreased 1350 tons during last week, the quantity held on 
Monday being 64,545 tons. The stock in their Glasgow store 
a to 587,584 tons, being a reduction of 680 tons for the 
wi 


Ex from the Tees have never been better than during the 
first few days of this month. The quantity of pig iron shi to 
Monday night amounted to 47,546 tons, being about 11, more 
than during the corresponding period of October, and 20 tons more 

in November last year. 

As the weather continues fine, shipbuilders and other consumers 
of finished iron are able to keep fully at work, and the mills are 
consequently as busy as ever. Few new orders are being given out, 
but prices are not quotably lower than last week. Ship plates are 
£6 per ton; shipbuilding angles, £5 12s. 6d.; and common bars, 
£5 15s, for prompt, and £5 12s. 6d. for forward delivery; free on 
trucks at makers’ works less 2} road cent, 

At a meeting of Cleveland mineowners, held at ae g ee 
on the 8th inst., a deputation from the Cleveland Miners’ 
tion was nt, when the following proposal from the men was 
consid: :—** That we do not agree to sign another sliding scale, 
except it can be made to regulate the wages of union men only.” 
The complaint is that a great number of men, whose wages are 
regulated by the scale, do not contribute towards the expenses of 
the quarterly ascertainments. The employers decline to be bound 
to engage union men only, but promise to make it a condition of 
employment that all workmen pay towards the sliding scale 
expenses. 

e puddlers employed at the Rritannia Ironworks, Middles- 
brough, passed the following resolution at a meeting held on Mon- 
day last :—‘‘ That we do hereby record our approval of the scheme 
for regulating wages in the northern iron trade recently submitted 
to the ironworkers at Stockton.” Delegates were appointed to 
attend a mass meeting to be held at Stockton on Monday next. 

A mass meeting of the engineers on strike at Sunderland was 
held last week, and the following resolution was unanimo 
adopted :—*‘ Seeing that our employers have refused to meet us in 
conference, and will not concede our requests respecting the 
circular; that was remitted to them on the 7th of June last, we 
will make no further concessions and still adhere to the cireuJar in 
all its entirety.” 

The failure is announced of Mr. D. P. Garbutt, iron ry 9s 
of Hull. His liabilities are said to amount to about 1,865. 
Several Cleveland manufacturers of shipbuilding iron have been in 
the habit of supplying him, but the terms of payment have in all 
cases been om against invoice. Consequently none are now on 
the list of creditors, except as ards compensation for non- 
completion of current contracts. It is said that six ships had been 
built on speculation, of which only one was really sold, the rest 
being worked by the builder. The yard is that which formerly 
belonged to Messrs, Humphrey and Pearson, but since their time 
several additions have been made to the buildings and machinery. 
A marine engine building factory is in course of construction, An 
attempt was made a short time since to bring out the concern as a 
limited liability company, but without success; hence, probably, 
the sudden collapse, 

The ae ee Chamber of Commerce has taken a new 
pe reed worthy of imitation. It has established a ‘‘ Tribunal of 
Arbitration ” for the benefit of its members and their customers. 
The principal features are as follows :—(1) One or both disputants 
must be members of the Chamber. (2) Disputes — referred 
to two arbitrators, chosen from members of the , and 
selecting their own umpire, or to one arbitrator, who must be a 
member of council. (3) Pleadings shall be by the disputants 
themselves, and not by legal substitutes, unless oy express consent 
of the arbitrator or umpire. (4) Costs shall be by the dis- 
putants, as the arbitrator or umpire shall determine. There is 
every prospect that this ‘Trib ” will be of great service to the 
Northern iron trade, 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE condition of our pig iron market is still hi unsatis- 
factory. In the course of the past week the quotations of warrants 
were depressed to 43s. 9}d., and although a recovery to some 
extent has since taken place, there is an almost complete lack of 
confidence in the market. The shipments of the past week were 
much lower than usual, ——s~ only 7574 tons, as compared 
with 12,167 in the preceding week, and 12,199 tons in the corre- 
sponding week of last year. Of course, this reduction may only 
be of a temporary nature. The current production has been 
still further curtailed by the damping-out of the whole of, the 
blast furnaces at Dalmellington, in consequence of a e of 
workmen against a reduction of wages. Connal’s Glasgow stocks 
also show a decrease for the week of about 600 tons, and as the 
production is 3200 tons a week less than it was a month ago, it is 
not unreasonable to expect that the downward course of quota- 
tions should be arrested. 

Business was done in the warrant market on re 43s. 1 

transactions took place at 43s. 9d. 


Gartsherrie, f.o.b. at G 
50s. 6d.; Coltness, 56s. and 51s. 3d.; Langloan, 56s. 


selected, 56s. 6d.) and 47s. 6d.; Kinneil, 
and 44s.; Dalmellington, an a 

The malleable iron trade remains in a fairly active state, and 
the improved condition of the gg Any ws to which I recently 
alluded, is confirmed by the fact that the ironmoulders in the 
northern district of Glasgow have received an advance which raises 
their minimum wage to 73d. hour. The past week’s 4 
ments of iron manufactures f Glasgow embraced £33, 
worth of machinery, £4720 sewing machines, £13,536 steel manu- 
factures, and £27, miscellaneous iron manufactures. There 


demand since last for , the best 
in Giaagow and the Went of being: 


THE Cleveland pig iron trade is still in an inanimate condition, 
Prices were again weaker at the market held at Middlesbrough on 
: Tuesday last ; but buyers were not tempted by the lower rates. 
But little business was done either for prompt or for forward 
t delivery. Merchants offer No. 3, g.m.b. at 37s. 6d. per ton; 
makers, as a rule, quoted 38s.; but some were willing to accept 
orders for large lots at 37s, 9d. per ton. No. 4 forge iron was firm 
at 36s. 6d. per ton, and large quantities have been sold at th 
derive a benefit from the present scarcity of situations. 
Questions affecting the safe working of mines have been the 
~ prominent subjects of discussion at the local scientific society 
meetings during the past week; and certainly, in view of the 
recent terrible colliery disasters, these are matters which it would 
seem might be discussed with advantage. At the meeting of the 
Manchester Geological Society, Mr. J. Dickinson, chief inspector 
of mines, introduced a new safety-lamp, invented by M. J. B. ' 
. Marsant, engineer-in-chief of the Bességes Collieries, Gard, in the 
South of France. The Marsant safety-lamp, in its present im- ; 
proved form, is in general shape and construction similar to the 
Muesler, but the small horizontal disc or annular diaphragm of 
it 18 sold at an advanced price, 18 no evidence in support Of 
demand for higher wages. Nearly 21,000,000 tout of coal, 
Each gauze cylinder has a cap, and the whole double gauze is 
shielded by an external sheet iron casing, having inlet holes round 
the bottom for air to enter the lamp, and outlet apertures at the 
top. Additional safety can be secured by further covering the flat | out 8,317,000 tons more than in 1873, and receiving for it £3,624, 
top or cap of the inner gauze with a gauze hood, so as to double | less.” ' 
' the thickness of gauze at that part upon which the force of an ex- : 
plosion inside a lamp comes most direct, or a third complete j 
cylinder of gauze may be added, if desired, as an extra 
precaution; but two cylinders are considered safe enough, 
and are preferred generally. I may add that the opinion 
has been expressed to me by one of the highest authorities in 
mining matters, that the lamp is the best that has yet been 
introduced. In the course of a paper which Mr. Dickinson read 
- the he observed that the claimed 
casing and its help in putting the hght out when gas was burning 
inside, and the ready way it afforded of putting the lamp out : ; 
whenever desired by simply covering the outer holes, were also im- to 43s. 10d. and again at 43s. 9d. cash, the afternoon prices being 
portant safeguards. Commenting upon the conclusions at which 43s, 9}d. to 43s. 10}d. cash, and 43s. lid. to 44s. one month. 
M. Marsant had arrived after a number of experiments, Mr. Business was done on Tuesday at 43s. 5 to 44s. 14d. cash. On 
Dickinson said that his conclusion that the elongation of a flame Wednesday business took place at 44s, 3d. to 44s, 64d. cash. To- 
day—Thursday—there was an improvement up to 44s, 9d. cash 
and 44s, 104d. one month. 
The values of makers’ iron in the market are as follows:— 
3d.; No. 3, 
and 3d,; 
ummerlee, and 49s. 5is.; Calder, 
56s, and 47s, 6d.; Carnbroe, 54s, and 48s.; Clyde, 488, 6d. and 
46s.; Monkland, 45s. 6d. and 43s, 9d.; Quarter, 45s. 3d. and 
43s. 6d.; Govan, at Broomielaw, 45s. 6d. and 43s, 9d.; Shotts, 
at Leith. 56s, and 53s.; Carron, at Grangemouth, 49s. (specially 
In the coal trade the recent severe weather, coupled with a 
somewhat ine which is inning to show itself 
amongst 
agitation 
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cularly in request; and an advance of 
to a wae Wen has been obtained on all 
quantities since the n iy the present 
month, At Glasgow the foreign shipments of 
coals in the past week ex 12,000 tons, 


sat A 


The wi 
in those d 
been made to the men. wi the neighbourhood of 
Hamilton the ad has been given at pits 
— to ironmasters, this a rendered neces- 

as the men might have left, ond gone to 
masters’ pits where the increase is 
is also believed that some addition will made 
to the pay of the ironstone miners, although = 
condition of the pig iron trade at present 
tainly not such as can well afford an evnaee te in 
the cost of production. 

The Executive Board of the Fife and Clack- 
mannan miners held a meeting at Dunfermline on 
Saturday last, when resolutions were adopted to 
the effect that as the miners in the West Z Scot- 
land have now begun to work at an in 
wage, there is no substantial reason why an in- 

uld be longer withheld in - and 
Clackmannan, that an advance of 6d. y 
should be conceded at once, and be a the 
tiations for a sliding scale be proceeded with ; 
afterwards be found that 
such an advance is not in accordance with the 
ment under the sliding scale, a proper rate 
should then be fixed chet it be an advance or 
a decrease. The resolution of the a © 
not to grant an advance until the selling prices of 
coals rise by 1s. 10d. to 2s. per ton. In the West 
S beg the example of the Hamilton masters 
ually followed. = it is regarded 
whether it will be possible long to 
maintain the increased wages. 

It is reported that a G w firm of engineers 
has been intrusted with orders to supply engines 
for six steamers now being constructed on the 
Weir, the strike in Sunderland being given as the 
cause of the work coming to the Clyde. 


et 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 
re’ ly to a proj 
for starting the Glamorganshire and this 
is now very prominent matter for ion, 
The idea, I presume, would be to utilise also the 
old tramway first used by the 
first for which Parliamentary po 
obtained; but against this the Taft might be 
e ‘to protest somewhat forcibly. 
an ‘on e, wi w 
scarcely Segune now until January, will go in 
for powers for a branch from Nantgarw to Cardiff. 
Still another railway is spoken of, a conversion 
of Rhondda 


lliery a good deal has been 
done of Ine, th “the Powell Duffryn and the 
Ocean Co m adding to their area, 


and now the London pt South Wales Company, 


as the cipal members, is doing the same 
thing. it week it Ss wes National or Cutsh 
Collieries, Rhondda, for £1 


and sinkings are 

contemplated in the Merthyr ovalley, and from 
Treforest, in the direction of Pentyrch. A new 
company has also been formed for the pe 
measures near Blackwood, eal 
of colliery en in Monmouthshire, eee. 
now, as the projected line from Risca to Cardiff 
tolerably certain to pass. The error which caw 
it out last session was only clerical. 

The iron trade is indifferent; some few cargoes 
have left the Welsh ports for America of late, 
and some small quantities for home requirements 
have been supp Si On the whole, there is 
— very pro! g to be noted, and things 

worse but for fore the little spurt that has 
them place of late in the tin-plate trade, This 
le keeping tolerably brisk; but a falling off is 

to be wolined from Australia. 

at singular fluctuation takes place in the trade 

of ordinary coke, just as pop’ prejudice ebbs 
and flows with regard to tinned meat. There is 
& prejudice now started against potted salmon, 
and it is already felt in some quarters. 

Good steel plates, large sizes, in free demand. 

The coal trade is all that could be wished, and 
the utmost briskness has —— at the various 
ports and at the collieries. ices if not mo’ 
upwards are very stiff, — for quality an 
dispatch there is no fencin, ‘or price ; 12s, f.o.b. 

Scale Committee, under the 
P= ae: my of Mr. W. T. Lewis, bas 
done prs Mr work in arranging a ‘‘griev- 
ance” between the Cwmbach colliers, Aber- 
dare, and their employers, oa between the 
hauliers of Dowlais and company’s, 
The committee, which represen- 
tative men from th e colliers, have ebetel a 
districts 
examining an 
and defendanta. Such a 


ied ou’ 
should end strikes and afford the North at 
England a good example for imitation. An 
pen of 5 per cent. has been conceded to the 
eers of the Caerphilly district. 
ad Vale servants are still complaining, 
but with small reason and less success, The 
directorate has anes the fullest attention as 
soon as certain carried out which are 
ger to do away with the extra long hours, 
t the railway men ‘are dextrously aiming at 
is to get a aduaiion of hours, and then claim for 
the erence as 0 e. No one knowing 
Messrs, Fisher, Hurman, and Riches 
them with other than most rn 
and the grievance can well be left in their one 
The London and North-Western Railway Com- 
pany is to have a four miles branch at 
‘Nine Mile Point,” Caerphilly, having a connection 
with Cardiff; to obtain a an Extension Act for the 
Mumbles, Swansea;, and to absorb the Vale of 
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* 


ul 


to 


ind to the Patent-office officials, by 
page Tae Encineer at 
‘erred to, 


at Toe 


i 


Applications for Letters Patent. 


*,* When patents communicated.” the 
address communicating party are 
printed in italics, 


6th November, 1888, 
§ J. Ohren, Rio de Janeiro. 
5254. Carriace with Luminous Provection 
Apparatus for Purposes of Pusuicity, L. L. y 
Loyola, Paris. 
5255. AGGLOMERATED Merais, &c., 
Metats, &c., P. Gay, 
6256. Sounpino Apparatus, J. B. Hannay, G 
5257. Oprainine GLyceRing, G. Payne, Wakefie 
5258. ADJUSTABLE CoLLaR CLIP, A. Hoes, Manchester. 
5259. Car Coupuines, A. J. Boult.—(R. H. Dowling and 
C. H. Follet, Newark, and B. Crowl, Cleveland, U.8.) 
5260. TricyciEs, A. Gent and C. 'N. Spencer, Not- 


ting’ 
5261. Gas Merzrs, T. G. Marsh, Oldham. 
5262. Disinrecraror, C. Schtitze, Prussia. 
5263. Gatvanic Barrerizs, C. D. ” Abel. — (4. 
Scholz, and W. Wenzel, Vienna.) 
5264. Gear-wueets, W. Kk. Lake.—(R. K. Noy 
Urban, jun., and B. Ortman, New ‘York, %. 
5265. Gas Enainzs, P, M. Justice.—(W. Hale, 
“Horan &) 
ARY Steam Enoinzs, J. Sant, Newcastle- 


for and Rearine OvipaR- 


ous &c., C. E. London 
5268. MouLDING Macuinery, J. Walker, Cleveland, U.S. 


7th November, 1888. 
5269. Lingp Conpuirs, C. A. Day.—(C. Detrick, 


Brooklyn, 
5270. vueenasens T. Bauchop, Alloa, N.B. 
5271. Maxixa Boots and I, Frankenburg, 


Salford. 
&c., Ecectric and Macnetic Forces, 


8. 
5278. Fire A. G. Brookes.—(A. 
‘eed, Philadelphia, U. 
5274, for Cumates, A. B. Rodyk.— 
W. R. Grey, Singapore. 
5275. Brake, W. jun., Cornwall. 
5276. Wispinc Macuinery, J. Jefferson.—(C. 
Meinicke, Clausthal, Germar .) 
5277. Muxes for Sprxxixo, T. Rawsthorne, Preston. 
W. R. Lake. Lake.—(J. M. Cohn, New 
ork 
5279. Groovin Mera Rotts, D. Burr, Croydon. 
5280. Pexcit-cases, O. Bussler, London. 


8th November, 1888, 
on. Sprina Hixoes for Doors, J. 8. Stevens and C. 


. Major, 
5282. Vacuum Brake Apparatus, A. 8. Hamand, 
London. 
5283. &., Gram, J. H. Johnson.—(H. 
, Montreal, 


Stubbendor ff, M Canada. 
5284. Frames for Bep Borroms, &., E. Hoskins, 
irmingham. 


for WorRKING 


iw. 


5288. for &c., R. W. King, 
London. 


5289. Compositions for Heatine, &c., H. J. Haddan. 
—(U. K. Mayo, Massachusetts, U.S. 

5290. PERMANENT Way of RAILWAYS, iH. J. Haddan.— 
A ki, Rome, and B. 


Vogdt, Vienna.) 
5201. Apparatus for GoveRNinc Sram and other 
Morors, P. W. Willans, Thames Ditton. 
5292. BREECH-LOADING Fire-arms, D. Bentley, Aston, 
and W. Baker, Handsworth. 
5293, &c., of Execrricat Macuinzs, J. 


5294. Mus, 
5295. CAGES or Boppin-HOLpERS, J. Chapman, New 


5296. Iron, P. L. T. 
5297, PEeTROLEUM Morors, irth.—(J. Sdhnlein, 


Germany.) 
5298. Masevnina Distances, A. M. Clark.—(Dany and 


Lepage, Paris 
: 9th November, 1883. 

5299. Evecrric Arc Lamps, H. —(H. A. 
jpringmann.—( 


5300. Woot, &., J. and W. McNaught, 


5301. Driiine, &c., Macuies, J. Carver, 
soon, Fas for G &c., G. and C. Ball, 
ASTENINGS for GLO 
Birmingham. 


ing! 

5308. &c., Rar-way Wacons, W. Dean, J. 
Holden, and W. H. Stanier, Swindon. 

5304. Lignzovs MaTERIALs, J. M. Wel Bootle. 

5305. Excentric Swive.uine, &c., Carrs, R. Cruik- 
shank, jun., Denny, N.B. 

5806. Pour or PAPER Srock, G. B. Walker, London. 

5307. Cuarrs for &c., P. Jensen.—(The Mac 
Kaye Manufacturing Company, New York, U.8&.) 

5308. InstRUMENTS, P. arks, 

5809. Exastic bg &c., L. Turner, 

5310. Fitters, G. F. Marshall, don. 

Maxine Extract from the Bark of Tress, J. 

Fisher.—(C. M. Allen, Singapore.) 
5312. Constructine Liresoats, H. Critten, Cobholm. 


10th November, 1888, 


OCKET Razo. 
5315. Gas J. 
5316. Savino Lire at ae J. 
Ramakers and F. X. Nyer, Paris.) 


5817. Hot-air Encivzs, W. Schmidt, 
5818. SigNALLING at SEa, 
R. Tatham, Rochdale, 


5819. Preparine Corton, &c. 
and T. Bentley, Ol 
5820, &c., J. N. London. 
5321. FIrE-aRMs, Seches, Paris.) 
5822, TROUSER SUSPENDERS, &e. 
8. Lake, Milford 


5328. Compoonp 
Haven. 

5824. Propucine ~~ for Printixc Purposgs, 

5825, Carzons for ELEcrric 
Wavish, J. Bailey, London. 
5826, ANTISEPTI Lake.—(T. A A. Breithaupt, 


12th November, 1883. 
5328, Vatves for Stzam Morors, G. Temple, Sheffield. 
5829. Miners’ Sarety Lamps, J. Wilkinson, Sheffield. | 
5830. ANTIFOULING SurraB_e for 


Towy line, Pitwood is quoted at 22s, 6d, 


5882. NAVIGATING OQ. Wartmann, London. 

5883. Reratnino, “BLIND ‘Corps, W. P. 

Kelly, Mount on 

5384. RACES, F. Tew, London 

5835. Cocks and Vatvzs, J. Fenby, Sutton Coldfield. 

5836. Breakwarers, L. W. Leeds, London, 

5337. Stream Vessexs, L. W. Leeds, London. 

5838. Auromatic Exgotric Copyine, &c, 
J. Wetter.—(A. Schmid, 

5339. Motive Power, C Barker, Shadwell. 

5840. Treatine O1ts and Fats, E. 8. WwW London. 

5341. Apparatus, H. H. Lake.—(J. 

Gara aris 

4342, BcREW- BOLT for Bepsteaps, A, J. Boult.—(Boitiat- 

Bernot et Fils, France, 

5348. Soap, A. Boult.—( Tisserant and Martin, France ) 

5344, Brooms, d&c., A. J. Boult.—(St. J. France. 

5345. CoNsTRUCTING Fink, &c., Pirgs, E. A. 


Inventions Protected for Six Months on 

Deposit of Complete Specifications. 

5227. Trzatinc Zinc Ores, &c., L. von Neuendahl, 
Prussia.—3rd 1888. 

5268. MouLpine J. Walker, Cleveland, 
U 8S —6th November, 1 

5272. Grinpine Fite A. G. London. 

—A communication from A. Weed, Philadelphia, 

U.8.—7th November, 1883. 

5282, Vacuom Brake a" A. 8. Hamand, 
London.—8¢th N 1883, 


Patents on which the Stomp Duty of £50 
has been pai 


4543. Jacquarp Neepies, W. and J. Hind, 
Nottingham.—5th November, 1 
4604. Sewers or Daarns, G. E. Waring, jun., Newport, 


U.8.—9th November, 1) 
4614. Lamps, C. W. Siemens, London.—10th 
November, 1880. 
4549, Bexrs or Banps, J. Heap, Ashton-under-Lyne.— 
6th November, 1880. 
4583. Vacuum Brake Apparatvs, J. Gresham, Salford. 
—9th November, 


4647. Sirrina Cement, 8. Mayell, Halling.— 
11th November, 1880. 

4943. ExpLosive Compounp, W. R. Lake, London.— 

27th November, 1880. 

5023. Wire Ropes and Casizs, A. 8. Hallidie, San 

un Mints, J. Higgin- 

. Dress for GRixpine, 

bottom, Liverpool. 9th November, 1880,” 

Cor Fasrics, R. Atherton, Bradford—oth 

4637. PULVERISING ae R. Jordan, London. 


880. 
T. ’ Pritchard, jun., Coventry.—11th 
aa and J. M. Hether- 
Conquest, 


4715. PAPER-FOLDING 
—16th November, 1880. 
5122. Gas Governors, W. 
December, 1880. 
5192, Macurmgry, J. C. Fell, Ashton-under- 
Lyne.—11th December, 1880, 
VALVES, J. Wright, Tipton.-- 


for Weavina, E. Crossley, Halifax.—17th 
November, 1880. 

Tv dell, and J. ‘Platt and J. 


4610. Krers for Fasarics, W. Birch, 
Salford.—1 


4620. Locks Bags, Pfeiffer, London.—10th 
ou. othe Com: C. D. Abel, London. 

4 1VE POUNDS, 
11th November, 1880. 

= W. H. Beck, London.—12th November, 


&c., F. Siemens, London.—10th December, 


Patents on which the Stamp Duty of £100 
bes been pat 


4280. Macuines, H. J. Haddan, 
London.—6th November, 1876. 

4282. Grain SEPARATORS, &c., H. J. Haddan, London. 
—6th November, 1876. 

4372, TREATMENT of Siac, C. Wood, Middlesbrough-on- 
Tees.—11th November, 1876. 

4566. Acroatine the Stipe VaLves of STEAM 
J. N. Floyd, Hands’ November, 1: 

4746. ArmouR P A. Wilson, _—Tth 


, 1876. 
4358. Roiuine, &c., Bars of Iron, J. O. and A. E. H. 
Butler, Leeds.—10th November, 1876. 
4382. Hopper Drepcers, W. and A. Brown, 
Renfrew, N. B— llth No November, 1876, 


Notices of Intention to Proceed with 
Applications. 


(Last day for filing opposition, 30th November, 1883.) 

8293. Inpicator for Rarway Tras, F. G. G. Lines 
and J. Kendall, London.—3rd July, 1883. 

3328. Macuine for Currine Cork, J. Hix, London.— 
4th July, 1883. 

3324. SicNaLtina Apparatus, R. Chidley, London.— 

5th July, 1883. 

$347. DiFFERENTIAL VaLve Gear, H. Lawrence and 
R. M. Ogle, Durham.—5th July, 1883. 

3348. Looms, R. L. Hattersley and J. Hill, Keighley.— 
6th July, 1883. 

Krers, J. K. J. Foster, Bolton.—6th 

'y, 1883. 
Looms, T. Hirst, Munchester.—6th 

3355. Mirror, &c., Giass, W. P. Thompson, = 
com, from Baron F, del Marmol.—6th uly, 

3356. Joints for Corners of ScHoon 
Owen, Festiniog.—6th July, 1883. 

8357, GROovING "SURFACES, W. Robertson, 


Johnstone.—6th July, 
8367. Lire M. communication 


. SLEEPERS, J. Imray, London.—A com- 
munication from J. Monier.—7th July, 1883. 
tus, D. Sin Glas- 


Sutton.—A communication from A. A. 
9th July, 1888, 

8434, Lasets to Enps of Rotts of Draw- 

&., J. Cooke, London. 

—12th July, 1 

3437, MaLTosE Imray, 
from L ler.—12th July, 1883. 

8458. PoRTABLE PLATFORM Yor Suzzp, J. Hornby, 
Watton.—13th July, 1883. 

8467. Grates, H. J. Haddan.—A communication from 
E. Breslauer.—18th July, 1883. 

3469, CorD H. J. Had 


8895. PREVENTING IncRUSTATION in 8. Pitt, 
Rosenberg. 


communication 


Borroms, W. F. McIntosh and W. Croudace, 
5831. Gas J. Robson, Shipley. 


$495, Curmican Derosir Current Merens, Sir D. 
Salomons, Tunbridge Wells. Me July, 1883. 

$512. WATER-CLOSETS, E, and A. E. Gilbert, 

17th July, 1883, 

3524. Prepanine Marcu Sricxs, W. R. Lake, 

—A com. from W. H. H. Sisum:—17th July, 1888. 

UMBRELLAS, E. G. Charageat, Paris.—81lst July, 


$818. Reservoir for = Myers and J. Lowe, 
Birmingham.—4th August, 1 
8853. AvromaTic Sarety-cark Sicnaus, W. H. Bush- 
forth, Camden, U.8.—8th August, be 

C. H. Simpson, Bushey.—20th 


4555. FoLpING Boxes, A. Wells and F. Fleischmann, 
Weybridge.—24th & , 1883. 


) | 4799. Harvestixe MACHINES, B. Samuelson, mig 
the Marsh Harvester 


—A communication from 

pany.—9th October, 1883. 

5060. Automatic CaR ea H. J. Haddan, Lon- 
don.—A com. from E. N. Gifford.—24th October, 1883. 


(Last day for fling opposition, 4th December, 1888.) 


$182. Gatvanic Batrerizs, J. R. and J. W. Rogers, 

London.—27th June, 1883. 

$186. Picks, G. W. Elliott, Aintree, near Liverpool.— 

—2th June, 1883. 

8223. DyNaMo-ELECTRIC Macuines, L, F. Lamkin, 
London.—29th June, 

3883. Gas nome, W. R. Lake, London.—A communi- 

cation from C. F. July, 1883. 

8394. Woop- A. Cook, East- 

bourne.—9th July, 

8411. REPEATING G. Baron de 


Overbeck, London.—10th 

$421. ALuoys of Tunesten, F. W. Martino, Sheffield.— 

ian July, 1883. 

Barrezizs, J. Gray, Gateshead.—12th 
1 

8442. Looms, J. 8. Park, Stockport, and J. Park, Man- 

chester.—12th July, 1883. 

8456. Sewina Gedge, London.—A 

communication Gornely, —18th 1883. 

Batreries, A. Clark, Glasgow.—13th 


Rott, E; Otto, Wuerben, and Peisker 
D 
and A. A. Rittner, Schweidni July, 


3508. DecoraTina Giass Articies, C. D. Abel, Lon- 
don.—A com. from A. Schierholz.—17th July, 1883. 
Stoppers, M. F. Roberts, London.—19th 

3562. 2 Hor-aiR Enotnes, E. Field, London, 
and H. Aydon, Whitton. —19th July, 1883. 

8665. Meratuic Packine Cases, C. H. W. 8. Broder- 
sen, London.—A communica’ from Messicurs 

Braun and Bloem.—26th July, 1883. 

3692. ELECTRICAL 8t. G. L. Fox, Lon- 
don.—28th July, 1883. 

8722. Stor Mortrons for Looms, A. W. London. 
communication from Messieurs Pruvot Bouy et 
Compagnie.—30th July, 1883. 
3779. REGULATING ~ Movement of Carzons, E. G. 
Brewer, Lendon.—A from La Société 


, Lon 
from C. V. Flodgvist.—11th September, 1883. 
4552. Water Meters, A. E. H. Johnson, W: 


4647. Packixc Tea, A. 


Baildon, —29th 883. 
4772, for’ Borrizs, J. 8. Davison, Sunder- 
land.—8th October, 1883. 
4776. Hzatine, Gaszs, W. 
U.S.—A communication from G. E. Haight, 
H. Wood, and W. E. Winsor.—8th October, 1883. 
4791. PEaMaxest Way, J. Kenyon, Blackburn.—9th 
1 
4805. Bearines for Journats, &c., W. R. Lake, Lon- 
com. from R. W. lor.—9th October, 1883. 
A. 8. London,—8th 


Paten 
Beal on the 
1840. Lupricatine Apparatus, T. Holland, Troy, U.S. 
—llth April, 1883. 
Macuinzs, W. R. Lake, London—12th 
2405. Steam Bor H. Lane, London.—11th May, 1883. 
2415. J. Illingworth, Batley.—12th 
2492. Takina SamPies of Winx, &c., A. J. Boult, 
don.—12th May, 1883. 
J of Drars Pipes, D. Edwards and J. 
illiams, Cardiff.—15th May, 1883. 
2458. Packine of Pistoms, A. Spagl, Munich. 
—l6th May, 1883. 
2490. Looms, W. Tristram and W. Westhead, Bolton.— 
18th May , 1883. 
2529. Gear for Sutes’ Davits, H. McCollin, 
London.—2lst May, 1883. 
Barsep Wire, H. H. Lake, London.—22nd May, 


2564 Batuine Heaps of Gitt Boxes, P. Smith, jun., 
8. Ambler, and J. Lund, May, 1883. 

2582. Rerintnc Eartu, C, R, Dames, Bath. 
—23rd May, 1883. 

Fiusnine, &c., F, Newman, Ryde.— 

2632. Daria Fasrics, H. B, Barlow, London.—26th 


May, 1 
be, , Corton, J. Imray, London.—28th 


att “hoop for Inr. &c., W. R. Barker and A. L. 
Savory, London.—28th May, 1883. 

2657. ELastic WaTerPRoor Compounns, W. Burnham, 
Chicego, U.S.—29th May, 1883. 

2677. CHANGING PHOTOGRAPHERS’ BackGRouNDS, A. M. 
Clark, London. Mey May, 1883. 

2699. COKE Ovens, F. Wirth, Frankfort-on-the-Maine. 


—30th May, 1883. 
2727. &c., Nicut Som, A. M. Clark, Lon- 
don.—1st June, 1883. 
Macuines, E. de Pass, London.—4th 
‘une, 1 
2805. F. Byron, Chester- 
field.—6th June, 
H. Sutherland, London.—8h 


‘Rasy A. M. Clark, London.—8th June, 
Canpox Prates, R. Applegarth, London.—19th 
0. of Macurnes, J. Wetter, New 


Colliery.—6th July, 1885. 

for Doors, F. Newman, Ryde.—1l0th 

8463, aor Ovens, R. A. Gilson and W. J. Booer, 
London.—13th July, 1883. 

8858. &c., E. K. Dutton, Man- 
chester.—8th August, 

4001. TREATING SOLUTIONS of Ammonza, A. McDougall, 
Penrith.—17th August, 1883. 

4005. Promotine of A. M. Clark, 


London.—17th 

4063. Lacinae Hooks, H. H. Lake, London.—22nd 
August, 1883. 
4139. TREATMENT of Iron and W. Arthur, 
Cowes.—28th August, 1883. 

(List of Letters Patent which passed the Great Seal on the 

18th November, 1888.) 
Martainine Pressure Apparatus, J. C. Stevens 


on J. H. Guest, 


London.—14th July, 1883. 


otice that some applicants of the 
while the pressure for inland deliveries h iment, for Patent Specifications 
very great. The week’s shipments of coa 
have been 8134 tons; Troon, 7833 tons 
7000; and at Grangemouth, 9061 tons. 
the prices appear to have been well mainta 
all over the country, and the hope is that by looking 
advanced rates established on the Clyde umbers there found, which only August, 1883. 
¢ of turning to those pages and 
the numbers of the Specification. 
—(G. Sokoff, Janpol, Russia. 
5346. Dommizs for DispLayinc ArticLes of Dress, J. 
H. Johnson.—(&. and A. Merle, Paris.) 7 
4608. &., Exvecrric Currents, C. F. 
Anonyme des Ateliers de Construction Mécaniques 
et d’A eils Electriques.—2nd August, 1883. 
H. Nash.—24th September, 1883. 
ling, and R. 
; 5285. Buinps, E. and B. Barber, Tring, Herts. November, 1883. cee ; 
5286. Giassware, L. J. Murray, Birmingham. 
| 
¥ 
4 
& 
.) | 3371. Iron T. Miller, Edinburgh.— 
6th July, 1883. 
8374. Tip Wacons, &c, A. G. Margetson and W. 8. 
Bristol.—7th July, 1883. 2270 Hall and W Low Haswell 
gow.—7th July, 1883. 
8389. Mountina, &c., SpinpLes, J. Marsh, Ashton- 
under-Lyne.—9th July, 1883. 
8478. Connectina Parts of Conpuctors, ©. A. C, | 2438. I 
Wilson, Broo| 


Sswine Macuines, A 


THE ENGINEER. 


Nov. 16, 1888. 


1883. 

2449. Roverna E London. — 15th 
May, 1883. 

Covriixe, G. F. Belling, London.— 

May, 1 

2457. Looms, A. J. Boult, London.—16th Mes, 1883. 

2460. the — of &c., E. A Roy, 
London.—16th May, 1 

2478. Stays or Corsets, H. F. Engel, Hamburg.— 
‘17th May, 1883. 

24°83 Uritisinc Liqump H. H. Lake, London — 
17th May, 1883. 

2487. Caws, L. A. and J. Brad- 


883. 
2601. Fire-proor Screry, A. Clark, London.—24th 
May, 1883. 
26°6. Moutp'we W. Crawford, 
and P. Graham, Stockton-on-Tees.—26th May, 1: 
2644. Locktse Device f r Wearine AppareL, H. J. 
Haddan, London.—28th May, 1888. 


W. P. Hope, Edinburgh.—29%h May, 


2749. Sueer Devivery Apparatus for Ma- 
CHrINes, W. Conquest, London.— 2nd Ji 

= ne, T. Nordenfelt, London.—7th June, 


12th June, 1883. 

2980. RarLway H. E. Newton, London.— 
15th June, 1 

2996. C. D. Abel, London.—l6th 


June, 
A. M. Clark, London.—26th June, 


3938. for Paper in the H. J. Fi 

<London.—17th A 1883. 

3999 ConcENTRATING Joice, G. Davies, 
‘Manchester.—l7th August, 1 

4105. Harvestine J. Hornsby and J. 
Innocent, Grantham — 24th — 1883. 

Hurtu, Paris.—25th 


August, 1883. 
4138. Propoctnc Heatixc, W. Arthur, 
Cowes. —28th August, 1883. 


List of Specifications published the 
week en ending November 10th, 
$84, 2d.; 528, 2d.; 686, 2d.; 648, 2d; 720, 2d.; 746, 2d ; 
891, 2d; 903, 2d; 1081, 2d 1085, aa. i 
Qd.; 1256, 2d; 1373, 6d.; 1883, 6d. 


1 

397, 2d.; 1407, 2d.; 1411, od: 1443, 2d.; 1455, 2d; 
1457, 2d.; 1466, 2d.; 1470, 6d.; 1472, 4d.; 1475, 24.; 
1476, 6d.; 1480, 2d.; 1482, 6d.; 1 4d.; 1489, 6d; 
1492, 6d.; 1496, 2d.; 1499, 2d.; 1501, 6d; 1502, 10d.; 
1504, 64; 6d.; 1 . 8d.; 1511, 6d; 
1512, 2d.; 1518, 2d.; 1514, £d.; 1517, 1519, 6d; 
1520, 6d.; 1521, 6d.; 1522, ; 1525, 6d.; 1526, 6d.; 
1527, 10d.; 1528, 6d.; 1529, 6d.; 1530, 2d.; 1531, 6d.; 
1582,.4d.; 1583, 2d.; 1585, 2d.; 1536, 2d; 1587, 2d.; 
1538, 6d.; 1539, 2d.; 1541, 6d.; 154%, 6d.; 1543, 2d.; 
1547, 6d.; 1548, 4d.; 1549, 2d.; 1550, 6d.; 1552, 10d.; 
1558, 4d.; 1556, 2d.; 1557, 9d ; 1558, 6d ; 1559, 10d.; 
1560, 6d.; 1561, Is. 4d. 4d.; 1566, 2d.; 1567, 6d.: 
1568, 64.; 1569, 2d.; 1571, 6d.; 1572, 6d.; 1573, 6d.; 
1574, 6d.; 1576, 6d.; 1578, 6d.; 1579, 2d.; 1584, 6d.; 
1585, 6d.; 1586, 6d.; 1587, 8d.; 1588, ; 1589, 4d; 
1591, 6d; 1592, 8d.; 1598, 6d; 1594, 6d.; 1596, 4 
1597, 6d.; 1598, 2d.; 1600, 6d.; : 3 : 
1606, 6d.; 1609, 6d.; 1610, 2d.; 1614, 8d.; 1618, 6d.; 
1619, 6d.; 1621, 24.; 1623, 6d.; 1625, 6d.; 2d.; 
- 6d.; 1640, 2d.; 1659, 6d; 1662, 4d.; 1671, 6d; 

677, 6d.; 1697, 4d.; 1781, 6d; 1736, 6d.; 1787, 6d; 


6d ; 2102, 6d.; S25 2a ; 8728, 6d.; 3747, 4a. 


** will be forwarded from the 
by post 
Sums ex 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves expressly for Toe ENGINEER at th¢ 
office of Her Majesty's Commissioners of Patents. 


5002. Firrmes ror Iscaspescert Execrric Lamps, 
M. Bvans, Wemyss Bay, Renfrew.—2QWth October, 
1882.—{ Not proceeded with. 


A block of ebonite is fitted with two ap Satin 
, to which the terminals of the circui od 
ig-like terminals of the lamp eng: with 

hooks. An elastic sheath embracing ig the block and the 

neck of the lamp ensures pn em 

6241. Tue Toccie TO WHICH THE 

SAME MAY BE APPLIED, 4. M. Clark, London —-80th 
December, 1882.—(4 communication from B. Dervauz, 
Toled, and N. , Paris.) 1s. 

This relates to improvements applied to the mechani- 
cal power known as the le, improvements 
thn the toggle, and also to 
the means of applying power thereto. 
ae era? Mepis, J. Cross and G. 1. J. Wells, 

nes.—24th 1883.—{ Provisional protec- 
allowed.) 2d. 


‘ This consists in the use of peat as a filtering 
medium. 
528. Host Corvections, H. J. Haddan, 
nee Yok) from F. 
New Yori Provisional not 
allowed.) 2d. 


This invention consists of two short pipe connec- 
tions or tubes, one of which has male couplings on 
both —_ and the other has female couplings on both 
ends, the said connections made an a 
len a hose, “angie y of t 

or a a 
is readily made. parant 


| of other material susceptible of 

being cast, in t iron, for the manufac- 

ture of solid or 

648. ApaptaTioN oF THE INCANDESCENT ELECTRIC LAMP 
To STAGE AND OTHER Purposes, W. J. Saward and 
4. .—6th February, 1883.—(Pro- 
visional not 2d. 

This relates to a porta and incandescent 
lamp, the former c nsisti of cells 
arranged in a leather belt, wEich pat be attached to 
the person, an which the conductors lead to the 
lamp, which can be fixed on the head or other suitable 


‘720. Oxipisixc ALconots, &., 7. Hughes, 
—9th February, 1883.—(A communication 

This ohanen'e to the general process. 


891. Tosacoo-prpzs, M. Perl, London.—17th 
1883.—(Provisional protection not 
The object is to construct tobacco- such a 

manner that the smoke is screened an purified on its 

passage from the bowl to the mouthpiece. 

90S. MawvracrurE or FLowER Pots FoR ARTIFICIAL 
Frowers, B. Liwy, Berlin.—19th February, 1883.— 
(Provisional not 

The pots are made of cardbroad, pasteboard, or 

papier maché. 

1081. CoLtour AND Ficures, C. R. Sider. 
strim, Upsala, ig 1883,— 


Provisional protection not 
The object is to combine with the scaeating of punted 
matter exercise in the discernment of colours. 
1085. Mawuracrure or MepicaTep Foop, J. 
Paris.—28th February, 1883. — (Pro- 


The object is to introduce medicine into food. 

APPARATUS UPON WHICH To Coats, &c., 

March, 1883.—{ Not proceeded 


me apparatus consists essentially of a pair of arms 
ee central block, and provided with 
w up the said arms to a convenient 
height to enable the arm holes of the coat or other gar- 
ment to be readily hung upon them. 
1175. Ognamentine Net TuLLe witH 
Frowers, &c., L. Schwabacher, 


net tulle or other fabric. 


1256. Compuvep Letrer Saeer anp B. J. 
B. Mills, +4 March, 1883.—{4 communi- 
cation from R. W. Stevens, Alton, and G. R. Moore, 
U.8.)—(Provisional protection not allowed.) 


This consists of a sheet of paper, formed and 
forated or cut that it admits of folding in 
ways to constitute a closed or opened cnvdupe. 

1375. Gas Stoves, A. J. Boult, London.—14th March, 
1883.—(4 from P. Géoffroy-Gomez, 


This relates to improvements in stoves which 
burn a mixture of gas and air, and in which the car- 
bonic acid which is evolved is "absorbed by quicklime 
or the like. 

1388. FoR CONTROLLING AND REGISTERING 
J. Haddan, —15th March, 


This relates to controlling or 
applicable asa watchman’s time forits 
objects, First, to obtain security of control by 
the apparatus out of reach of the ata the wl — 


Fifthly, to adapt the apparatus for caine eum 
pigeons by indicating their arrival ; and 


xthly, to cause the a) tus to serve as an ordinary 
clock, its working not affected by its functions 
as a controlling apparatus. 


1386. Apritiances ror More Securety 
Braces To Trousers, N. P. Davison, London.—15th 


This consists in fastening th butto: 

e ns ve 

that the hank ~ 
8 su 

forming the ri = 

AL, G. Taylor, Penarth.—l6th March, 1883 — 

2d. 


The object is to reduce the cost and difficulty of 
conveyin Syne a staith to the hatchway, of 
ito the hold, and of So 


it in the parts of the 
to avoid or reduce the breakage of the coal in these 
operations. 


1407. Treatixc Orgs on REGULUS FOR EXTRACTION 
oF enn T. Bowens, London.—16th March, 1883. 

This relates to the general treatment of the ores. 
1411. Letrer Paper or Carp, 
Edwards, March, 1883.—(4 commu- 
rt, Brussels.—( Provisional 


ditowea.) 2d. 
This relates to the mode of folding the paper or card. 
1448. Pesnotpers, Pencit-cases, &., C. B. Orrell, 
Kidsgrove.—19th March, 1883.—(Void.) 2d. 

The object is to attach a knife t or blade to the 
of a penholder, pencil case, and lead or cra: 
pencil, and to cover it with a sheath map tad 

manner that the penholder, -case, or pencil ma: 

| be carried in the ockst he in the hand, 

used, without risk of injury from the blade, é&c. 

1455. Sarery Execrric Swircs, C. J. Wharton, Hol- 
born Viaduct. —26ti March, 1883.—(Provisional pro- 
tection not allowed.) 2d. 


position ~ rently broken 
exce| or en 
circuit, b by means of a trigger spring and tumbler or 


conservatory, &c. 
1466. Macuivery For axp Dovsiine 


Corrox, Six, &, 5 

March, 1883. — (. protection not 

This First, to ts for imparting 
ents for 

— spindle ly, to the collars 


and bolsters ; ployment of a current 

14'70. Pumps, curerty Desicwep ror Usz 
Newburyport, U. 


1472. Cars oR OTHER VEHICLES BY 
&c., P. R. Allen, Strand.—20th March, 


not with the met ror pulleys. A brake is d 


which is magnet, 

arrangement described fo for changing the cells 
accumulators w! 

1475. Vouraic Fateshead-on- 


Tyne.—2\st March, 1883.—(Void.) 
The are carbon, which 4 
separa’ @ porous ce! e zinc being immersed 
a solution of chloride of pow or chloride 


of amm: 
following oxidising mixtures :—First, one part of bi- 

acid to which is added from one to 
two parts — a and five 


not all 
Beetus ror Rarway C, 


equivalent nitrate added to three 


1476 FoR MACHINERY, SPECIALLY 
Beck, London.—2\st 
Srom W. 


Paris.) 6d. 
The object is the production of Bo anny 
cable, First, in general, an 
derangement "of which the weight 
of the parts in motion; Secon iraly, to the 
when a is displaced ; a 
machines in which the 
loops thereof broken. 
14°79. THe Spent LYE3 FORMED DURING THE 
Manvuracture or Soap, AND THE PRODUCTION OF 
— FROM WHICH GLYCERINE CAN BE OBTAINED, 
Venables. Glasgow.—2lst March, 1883.—( Not pro- 
with.) 
or before filtration, and w! contain 
caustic soda, carbonate, and chlo- 
e of soda in solution, besides a large quantity of 


pte ite of — alum, or any other soluble 

salt alumina or aluminium, or by any substance 

containing soluble alumina. The ca’ and car- 
soda combin 


bin: 
) ic mat: and off the es the 


1480. Arracnive Fatse Revers'BL® Corrs To 
Sarrert 81 F S&. Turner, 


protection not 
cuffs to the shirt sleeves. ee 
1482. Apparatus ror Measurie, INDICATING, AND 
Recorpine THE SPEED AND OF RoraTion 


for indica‘ and 
recording or registering the speed and di: of 


ratio of the speed of two or more rotating bodies, in 

which a cone or a disc and a screw are caused to revolve 

- opposite directions, the said cone or the disc revolv- 

ing a nut on the screw, the position of the nut being 
indicated by suitable mechanism, so as to indicate the 
speed of revolution of the shaft or the like. 

1483. wen or Screw AvGERs 
Birs, Heaton, near March, 
1883. ‘ot proceeded 

This tothe twang the bare forthe 
manufacture of screw augers an 

1484. Nor Lockixo Device, W. J. Brewer, London.— 
2ist March, 1883. 4d. 

relates to a nut locking 
ice consisting of a plate tongues. 
together with formation or resist 
ce to rotation. 


1486. APPARATUS FOR COMPRESSING AND CooLIne AIR 
FOR PRESERVATIVE OR OTHER PuRposss, 0. J. Bilis, 
Derby.—21st 1883. 

This relates to the general arrangement of the cylin- 


ts, in a combination and 


1487. ror ANGULAR WIRE, AND 
Macuines For Groovinc EMPLovEp 


pu 
opening two angles 
twice the size of one wire. Two wires are then fed 


are squeezed while passing between the ro. 

the required angular form and wound u winders. 

Another of the —— relates to 

forming the grooves in the rollers. 

1488. Construction or StaBLe aNd Fioors, 
A. M. Clark, London.—2ist March, 1883.—(A com- 
munication from P. A. H. Basserie, Le Mans, 


with the surface of the floor, be nage the latter may 
be laid perfectly horizontal, while yet permitting 
the thorough and rapid draining off Of the liquid. 
1489. APPARATUS FoR THE DETECTION oF WASTE OF 
Water Water Marys, Pipss, anp Fitrinos, 
F. Deacon, Liverpool. bee 1883. 6d. 


the 

m. for the detection of waste of water. 

1490. Apparatus For Rope Daivine 
on CounTersHarts, F. Holgate, Burnley. 
—2lst March, 1888.—(Not proceeded with.) 2d. 

rticularly to those machines or 
ordinarily and consists ituting a V- 
pulley gue bite or adhe- 


sion to the rope. 

1401. Manoracrure or CarameEL, FR. Lon- 
don.—2ist March, 1883.—{ Not proceeded with.) 2d. 

and dextrine, orm a 

vessel, and under a sufficient - 

1492. Construction or Uston Jormnts, J. Garratt, 
London.—2\st March, 1883. 6d. 

The object is to prevent any turning of the lining. 
1493. ManvuracTuRE OF GARDEN AND OTHER Hoss, J. 
and T. Oakley, Tot 


1500. Rina Spnmine W. Monde and 
W. J. Redman, Bacup.—22nd March, 1888. 

This consists in automatic oaks 
wire or its equivalent is stretched from end to of 
a ring frame so as to be 
with the and withdrawn 

uired time, in the s of each set of cops or 

ins, and by which the or its equivalent ts 
withdrawn or removed out of the way automati- 
cally wher the cop or bobbins have to be doffed. 


1601. Appiication anp Srorace or Gas To Motors 
ror Drivinc TRaMCARS OR OTHER VEHICLES, AND 
ror Srartinc anD Workino Gas Enoaras, R. 
and T. Wrigley, London. — 


Poted required to work and run tramcars at the re- 
on any it provides an 
engine w requires no boiler or furnace and no 
condenser. 
1502. Ventivatine W. P. Buchan, Glas- 
of ventilating appliances. 


1504. Generators ror Gewzratina Cagponic Acip 
Gas on oTrueR Gases, J. McBwen, Manchester.— 
22nd March, 1888. 6d. 

This relates ‘to improvements in generators for 
generating carbonic acid gases, and con- 
sists of a novel meth or filling, em ig, and 

ing om without loss a gas or admi' atmo- 
ic 


1605. Fan orn FoR MInzs, 


ble of revolving therewith and reed 
and it in the 
is thus from 
ordin the or at right 
angles thereto. 
1506. on mm Posrrion Swixo on 
Pivorrep Wixpows, ENTILATORS, 
1no-oLasses, &c., B. and J. M. Verity, Leeds.—22nd 


or pivot of swin, or 
pivotted articles, and an “ independent joint ” modi. 
cation thereof. 

1607. Apparatus ror CLEANING THE INTERIOR OF 
Topacco Pipss, & Grafton, Birmingham.—22nd 
March, 1883. 2d. 

This relates to the custeyment of a small boiler for 
injecting steam nae the pipe. 

1508. Propucrion or STEREOTYPE PLATES FoR ROTARY 
Macuines, A. Sauvee, Westminster. — 
22nd March, 1883.—(A communication from H. 
Marinoni and J. Michaud, 

consists in plate as 


takin 

jet-cutting machine, in which the action of boring the 

plate and cutting off the jet are done at one operation. 

1500. Apparatus FoR THE Manvuracture or Iron 
T. Griffiths, Abergavenny.—22nd March, 


Thio rele! ents on patent No. 

an ers for 

locks, which receive the 


tuyeres, 

avoiding the necessity which hitherto existed for 
ae SS ee, and for removing the same from 
the interior thereof. 


1511. Vatves, B. W. Davis, Lambeth.—22nd March, 
1888. 6d. 


Ais of sufficient diameter to close 
has a rigid spindle 
valve casing, bearing 


to a mouth organ or 
the breath the a flute— 
but in which the different sounds are produced 
means of a travelling music sheet moved before 

able air openings by means of rollers turned by hand. 
1518. Pavemests, &c. R. M. O-dish, Westminster.— 


—2lst 1683. —(Not proceeded with.) 2d. 
The hose on @ mandril J 


submitted to the action of heat to cure or vulcanise it. 

from H. H. Taylor, Detroit, U.8.)— 

ete. 
relates to in that clas of screw- 
g machines in which the blanks are held between 
jews by a rotatable head. 

1496. Hanxp Dritt axp Too. Hotprxe Cuvck, 
Thompson, —2lst March, 1883. tA 
munication rom Hyde, Springfield, U. 

and Second took. 
holding chuck. 

14908. Rams anp Vatve Szatinos ror Potrsr’s Sup 
Pumps, J. 7 Longton.—21st March, 1883. 


Not 
This relates to the em t of glass. 
1499. Construction or Cairns AND 


22nd March, 1883. 2d. 

The imp ‘ts relate to forming blocks or slabs 
of pavement. 
1514. Apparatus ror Warmine Expcosive Stores’ 

AND OTHER ae W. Whittle, Whitehaven.— 
22nd March, 1883.—(Not proceeded with.) 2d. 

employed. 

1615. Sma.t-arms, H. Tolley, Bir- 
—22nd March, 1883. 6d. 

This relates partly to the locking mechanism. 

1'7. APPARATUS INTENDED TO MuttIPLy A PaTTERN, 
Desian, &c., H. Walbrodt and W. Wolf’, Prussia. 


of mirrors for multi- 

plying the pattern. 

1519. Putvertsinc ayp Treatinc DiAMONDIFEROUS 
&c., A. J. Struthers, Glasgow.—22nd March, 


Tule selates to the 
av wi su 

fected conabined action hot air or 
gases and steam or moisture, and then passing 
softened mass through disintegrating and craig 
apparatus. 

1520. Sream Borter 8. Bchu- 

man, Glasgow.—22nd 


ts com 


2489. Russie, &c., Types, G. 8. Eaton, Brooklyn 
U S.—15th May, 1883. 
2440. Repropvoins Facsimite Wairine, A. T. Collie 
e object is the application Ce jumi- 
nating or other like gas for the purpose of producing the 
2517. Gas Esornes, W. B. Haigh and J. Nuttall, Old- 
ham May, 1883. 
2530. Empromperine Macuinges, W. L. Wise, London. 
1508. Umpertias anp Parasors, R. H. Brandon, 
Paris.—22nd March, 1883.—(4 communication from 
B M. L. Blaguitre, Paris.) 4d. 
The object is to attach the cover on the mount in 
such a manner that any person can readily and rapidly 
— detach and replace the same. ; 
1883. —(A communication from R. Reichenheim, 
Paris }—( Provisional protection not allowed.) 2d. ’ 
Ornamental designs composed of artificial flowers 
alone or combined with glass, metal, or other beads 
and bugles, metallic thread or wire, chenille, silk, 
velvet or other suitable materials are attached to the 
‘4 
W. T. Goolden, London.—81st aLso FoR Draivino Biast Forwaces, 
March, 1888. 6d. 
The inventors claim the construction, 
and use of notched, indented, or corruga’ cheeks, 
‘ discs. or faces. acting circumferentially round or in | 
ow many times appara as 1 sé opera- 
ers ani ves. 
1486. “ Lar” rorminc MacHives ror Woo. 
AND OTHER Fipess TO MacHings, J. 
Walker and T. G. Beaumont, Dewsbury Mills.—21st | movable studs which keep the plate tight to the cover 
March, 1 when opening the box, but which are forced down by : 
— the pressing action of the cover on the rest when 
motion to the carriage, and this is by back. The part 
means of a connecting rod, one end of which is attached 
to the carriage and the other end to an endless travel- 
ling chain, which imparts the necessary to-and-fro 
motion to the carriage. It relates, Secondly, to the 
means of the or rollers 
THEREIN, J. W.and J. Hirst and J. Bottomley, Brig- 
house.—2ist March, 1883. 6d. 
The apparatus — for making the wire con- 
sists in a pair of rollers mounted in suitable frame- 
> work and caused to revolve by gearing. On the j 
periphery of each roller, and exactly o ite each 
‘ost-office order, made payable at the Post-office, 5, 
High an, to Mr. H. Reader Lack, her Majesty's 
Patent-office, Southampton-buildings, Chancery-lane, the rollers = 
This relates to the construction of stable drains or D Pan | i 
gutters provided with perforated hinged lids or covers Oc B 
ecessed in he upper edge of the d which 
| igi ‘ 
spiral spring. 
1457. PorraBtze on ReMovaBLe CoNnsERVATORIES, 
&c., B. H. Harris, London.—20th 
March, 18838.—(Void.) 2d. 
This relates to the general construction of a ble 
22nd March, 1883.—(A communication from 0. 
Zabikow, Berlin.—( Not with.) 2d. 
March, 1883. 6d. be 
This to improvements in the general con- 
struction of the pump. fh india-rubbe 
&., W. B. Gedge, London.—6th February, 1883.— through a die supplied dia-rubber compound in k 
(A communication from G. Lefevre, state, wich, as the drawn 
risional tection not e die, surrounds thin terproof 
The coated hose with its mandril still in place is then 
This relates to the use of expanding pareys, ‘or the 
J me of varying the speed of vehicles propelled 
y electro-motors, without changing the speed of the 
motors. The speed may also be varied by regulating 
the current sent through the motor, in combination or 
ribed 
—22nd Mar B83.—( Not proceeded with.) 2d. 
part. 
lanchester.— | of potash dissolved in six parts sulphuric acid and one , 
10th February, 1883.—(Provisional protection not | of water, to which is added about two —_ nitrate of : 
arm 2d. —. or other equivalent nitrate, and five grains to March, 1883.—(Not proceeded with.) 2d. 
The object is to support or suspend sleeping berths Thirdly, ene part | This relates to an arrangement for steering. 


Nov. 16, 1883. 
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ptacl r+ the ash or clinkers passing through, 
between AB ik end of the furnace-bars C: 
and the e plate is fitted at such a height from the bottom 
h-pit that it may be tilted from time to time 
reaching to the front of the furnace, and 
operated by hand to deliver the contents of the ne 
into the ash-pit. The upper edge of the pla 
curved or angled forward over the fulcrum to aa | 
within a few inches of the furnace-bars to limit the 
extent of opening through which air is admitted to 
the close heating air space or chamber, which is 


by arod a 


Fic 


FIC 


— 


‘ormed between u part of this division plate 
The air admitted to this 
becomes therein, and 
the back end of the furnace bars, or 
the back wall, to keep up a high -_ of combustion. 
A considerable air from the heating 
chamber at the back of the ‘sb: pit and — 
te A is led up h ducts 

the chamber, and fitted within or clove in front 
of and sans on the upper part of the brick 

bridges D. 

1521. Lvupricators, P. Jensen, London.—22nd 
March, 1883 —(A communication from J. Rudolph, 
8tockholm.) 

This relates to the cadention, of a lubricator for 


greasing the steam roug’ steam 

cylinders and other internal frictional parts. 

1522. Tazatino Sewace axp Sewace Deposits To 
optain Gas, Manures, J. H. Kidd, Wrexham, 


e an’ 
the apparatus employed therefor. 


1523 Apparatus ror SyYNCHRONISING OR 
Crocks, &c, J. A. Lund, London.—22nd March, 
1883. - py with.) 2d. 

This relates to improvements on patent No. 3924, 
dated 11th October, 1876. The object is to simplify 
the mechanism which transmits the movement of the 
armature of the electro-magnet to the pins for settiog 
the minute hand. 


1524. Arracnixc To Borrons, &c., J. H. 
Johnson, March, comm u- 


Secondly, in filling the said 
= uid cement; and Thirdly, in placing the 

e said cement, which, on hardening or ane. 
firmly to the button heads. 

1525. Cartripce Boxes anp CARRIERS, FOR USE WITH 
Maoszineg Guns anp MiITRAILLEURS, G Pitt, 
Sutton.—22nd March, 1883.—(A communication 
Lieut.-Colone! @. V. Poshery, Liege.) 6d. 

The boxes for holding cartridges are constructed in 
such a manner that when taken to pieces they form 
handy cartridge carriers, which, if with magazine 
guns, form for the time parts of the —- ae or for 
machine guns parts of the feeding apparatus, 

1526. Apparatus ror CHECKING THE NUMBER AND 
AMOUNT OF FARES PAID BY PAssENGERS, T. A. 
Silverwood, —24th March, 1883. 

g to tion the number én persons 

& enter and fewve a vehicle or other place is 
registered by the act of the persons depressing steps, 
preferably two, ss which they must tread to enter 
or leave, the said depression actuating a registering 
arrangemert, no registery in either case taking place 
unless steps have been depressed; and to ascer- 
tain where or at what stage the passengers enter and 
leave, a second arrangement is used, auto- 
matically worked preferably from one of the wheels of 
the vehicle. 


152'7. Knirtinc Macuinery, F. &. Keywood, Not- 
tingham.—24th March, 1883. 
This relates to several A aloe in the general 
construction and arrangements of the parts. 
1528. Firexipte Bases oR UNDER-CARRIAGES 
or RaILWay AND OTHER Carriages, 7. Slater and 
8. Owens, London.— 24th March, 1883 —(A communi- 
cation from B. Kiebitz, .) 6d. 
This consists essentially in plac the axles of the 
—- (and when there are more than two axles in 
the carriage by placing the end axles only) on an 
under-frame separated from the principal frame of the 
a = and to which the traction apparatus 
directly oan, which under-frame is attached to 
the principal frame by means of a bolt forming an axis 
of motion thereto, and through this bolt the whole 
power necessary for the traction of the is 
communicated to the principal frame. 
Liverpool.—24th 


1529. Skates, W. P. Thompson 
B. A. Barney, 


March, 1833.—(A communication 
This ingle to devices for operating the clam: 
mechanism of skates. 
1530. Utitisation or an Iuprovep NatuRAL 
IN THE MANvractuRE (F PaPER OR Parier- 
MACHE, &c., G. Johnston and J. Molony, —— 
24th March, 1883.—(Provisional protection not 


This relates to the employment and treatment of 
certain vegetable fibres. 
16381. J 6a" J. Chapman, Nottingham. 


—24th 
to improvements in the 


This 
construction of 
1582. Apparatus, 4. C. 
Boothby, Kirkcaldy.—24th March, 1883. 
The inventor claims, — the construction of flush- 


down by catches con sted b fe 
nec 
the ascent of which releases 


acataract cylinder and piston for governing the descent 
of the sluice valve. 

1538. Apparatus ror Trimmina Grary, Sait, &, 
Hi. Holt, Rawtenstall.—24th March, 1883.—( Not pro- 


ceeded wi 
The object sot io to te trim the grain so as to bring it to 
the foot of an elevator that the feed may be more 
regular and continuous. 
1535. Wixpow Frames, Sxyiicuts, &c., J. Booth 
Bolton.— 24th March, 1888.—(Not ‘ot proceeded with.) 


This relates to the construction of window frames, 

&c., for fixing the glass without putty. 

15386 Looms, 7. Taylor and J. Whittaker, Oldham.— 
21th March, 1883.—(Not proceeded with.) 2d. 

This relates to improvements in the tappet motion, 


—(Not 

iy to a means of ig the 

1538. Execrricat oR CABLES FoR TELE- 

PHONIC PuRPOS: Lake, London. ~24th March, 
1883. from C. de Cazenave, Bel- 

gium.) 

The abject te to obviate the inconveni 

from induced currents in telephonic lines 

a number of wires, and the invention consists, First, 

in the use of an ‘ anti-inductor” com 

metallic frame arranged around overhead line wires, 

without touching the same. but in close proximity 

thereto, to receive the induced current, such frame 

being connected with ed -— to lead the induced 

currents to carth; in an electrical cable, 

winding for a certain penal at irregular intervals 

around each insulated wire an additi metallic wire 

which is in communication with the queued: 

1589. Po.comerers, P. Dunlop, Gahan. — 24th 
March, 1883.—(Not proceeded with ) 

The First part relates to the {valve} and 

steam paseages or n»zzles in the neck 


phate of ammonia, and other ucts. The residuum 
of distillation is called einen, and is granulated 
or ground, according to the purpose for which it is to 
be used. 


Lock Nots, B. and A. EB. Gi!bert, Dundee.—27th 
ties respecti ti d 

6 and 2 are vely a section and an 

vale difi of the tock nut as used to 


L155 8 | 


plate C. The recesses notches ¢ are so disposed 

around the bolt hole that it the turnin, 8 of the nut toa 

slight extent brings one or other of the lugs a ite 

one of re. ag or notches c. That lug is then 
ito 


the Second part relates to the combining “of mara 

fuur, or more pump chambers, all controlled by one 

tteam admission valve and ports; the Third part 
relates to the arrangement of suction and delivery 
valves. 

1540. Frames, A. M. Clark, London.— 
24th March, 1£83.—(A communication from J. J. 
Bourcart, Zurich.) Is. 

The chief object is the conversion of mules into con- 
tinuous ring spinners. 


1541. Evecrric Batrerirs, H. H. Loke, London,— 
26th March, 1883.—(4 communication from Messrs. 
Radiguet et fils, Paris.) 6d. 

This relates chiefly to electric batteries, the object 
being to render them not liable to 

adding to the positive element, or abate it and the 

negative element, metallic or non-metallic points, 

tongues, wires, or ‘projections for the purpose o! facili- 
pene the formation and = mer of gaseous bubbles 
d by the P of the water. 


1642. Paws on BorLers TO BE USED IN MELTING 
gg &c., J. B. Stewart, Liverpool.—27th March, 


This consists essentially in so constructing pans or 
boilers ‘that the heat from the furnace acts on the 
snbstance being melted mainly at some distance above 
the bottom of the said pan or boiler, so that any sedi- 
ment formed shall not rest on the crown of the fur- 
nace. 

1548. J. C Sellars, Birkenhead.—27th 
March, 1883 —(Provisional protection not allowed.) 


2d. 
This relates to perpetual calendars. 
154'7. MacuInerRy UsFp IN THE MANCFACTURE OF 
Parer Baas, J. and J. Bibby J. and W. Baron, 
J. Duerden, Lancas‘er - 27th March,1883. 6d 
This relates to Segovia in the general con- 
struction of the mach 
1548. MawvuracturRE OF MATERIALS SUITABLE FOR 
BEING USED IN THE Process or M oR 


recesses a a slight blow from a 
hamwmer, and the nut is thereby securely locked. 
1559. AvtomaTicaLLy Openinc aND CLOSING OR 

WorkI*%e THE Doors OR SHUTTERS OF HOISTS OR 
L-rrs, J. Stones. Ulverston, and T. Kirby, 
in-Furness.—27th March, 1883. 10d. 
The object is to automatically raise and lower 
revolving s doors as the hoist 
or d con- 


the first wheel has also outer teeth on part of its 

periphery, which are caused to gear with the pinion 

and reverse its motion. 

1560. Srzam Pomps, &c, J. 
Hodgkin, London —27th March, 1883.—(A communi- 
cation from M. Neuhaus, Berlin.) 6d. 

This relates to improvements in the valves and 
details of Pulsometers or similar pumps. The water 
valves are formed of flexible materials, and provided 
with stiffening bars or plates, so that when the valve 
bends to the pressure of the liquid it assumes the 


form of a pong of a hollow cylinder. The valves 
are su ides, and can rise until they come 
in contact with justable stops. The steam distribu- 


tion valves are connected to an ting carrier by 

ball and-socket joints, so that the valves may more per- 

fectly seat themselves. To enable the —- for the 
injection water into the chambers be cleaned, 
removable screw plugs are provided. 

1561. Merers, anp ReocisTeRtNG APPARATUS TO 
B¢* USED THEREWITH, &c., W. R. Lake, 
27th March, 1883.—(4 communication from J. 
a Brooklyn, and C. EB. Barton, New York.) 
1s. 

This consists, First, se meter having a 
cylindrical within a filling and 
collapsing lining, both o; fi con- 
tact with each other. in a per valve action 


Sizina Faprics, &c., C. F. Cross and J. B. Bevan, 
South Kensington. —27th March, 1883. 47. 

The liquid obtained when wood is boiled with sul- 
phurous acid and a base is treated first with sulphurous 
acid and then with gelatine. whereby a precipitate is 
thrown down which is dissolved in — of ithe 


bined with a tive valve action, arranged so 
that the motor springs also act as retaining springs, 
until the rev of the valve movement is required, 
while the positive action onl 
motor fail. Also to the construction of the 
valves and seats. Also to the construction and opera- 
tion and ain oe of the ‘valves, 1 the construction of the 


operates when the 


sulphites, alkaline salts or alkalies, and the 
ted by the addition of an oad @ or ce salts. 
‘is soluble compound can b2 as a size for paper 
or for mordanting or sizing fabrics. Albumen may be 

employed instead of gelatine. 

1549. Sears og Trimminc Horses’ 
Tarts, &c., 7. White and F. Awdas, London. 
March, 


the joint. 
1550 Brewine Apparatos W. and 8. Buck- 
UU, Kidderminster. 27th Mareh, 1888. 


na 
ing the goods and circulating the wort by the direct 
jion of steam conveyed to the tun by means of pipes. 


1552. Arriat Navication, &c., B. W. Maughan and 
8. D. Waddy, London.—@ith March, 1883. 10d. 
This relates to ‘aerial machines and a motor for same, 
which is also applicable for other purposes, and which 
is formed with two ann enclosing a channel 
containing valves and abutments, and arranged to 
operated by gunpowder or other explosive. A fring 
machine is provided for explodin; the 
The aerial machine is provided fy 
half of which are to revolve pons 
direction to the other ha! 


1558. Merats anp ALLOoys oR MIXTURES OF THE SAME, 
J. Halif x —27th March, 1883. 

This relates to the employment or addition in the 
cess of melting metals, or afterwards whilst in a molten 
state, of titaniferous iron or steel sand, such as found on 
the west coast of the North island of New Zealand. 
1554. Liquip Compounp For EXTINGUISHING FIRES 

OR PREVENTING COMBUSTION, AND APPARATUS FOR 
tHe Same, C. D. Abel, London.—27th March, 1883. 
(A communication from B. F Neven, Paris) 

This relates to the chemical compound used for 
generating gases to be mixed with water for extin- 
guishing fires, and to a force pump contained within 
the receptacle. 

1555. Exrracrixc AND MANGANESE FROM 
THEIR Ores, J. Imray, London.—27th March, 1883. 
—(A communication from H. Herrenschmidt, and M. 
Constable, Sydney, New South Wales.) 2d. 

This — in the use +! sulphate of iron or “y| 


hich will form sulphate o! 
iron, for the purpose of extracting the oxides of abel 
and manganese from their ores. 


1556. Execrricat Accumu.ator*, H. B. Newton, Lon- 
don.--27th March, 1883.—(A communication from D. 


lonnier, ~~ —(Not proce eded with.) 2d. 
This relates to the production of the plates of accu- 
lat an tte da increasing the porosity of 
such plates by amalgamating two metals, one of which 
is eliminated. two metals best suited 
for this purpose are lead and zinc, which are ae in 


1557, Propuction From 
Supstances oF Carson, Dyrs, &c Gate- 


th.) 2d. 

The lignite is pieced ' in a solution of soluble silicate, 
and when it is found to contain from 10 to 30 per cent. 
of silicious matter, it is submitted to distillation at a 
dull red heat in a retort until gaseous products cease 


sluice ity, ta to rise and = the outlet H 
in combination with the 


to be evolved. The gases pass to a receiver, and are 
treated to — paraffine in a solid —— "together 


dantati, 


valve chamb = ports, sluices, and 

fluid ways, and the piston 

to the cylinder. Also to the combination of a com- 

cylinder and co-acting pistons. Also 

tering apparatus: 

1568. oF Ranwar Tonnes, Captain 

Walter, near Wokingham.—2?7th March, 1883. 44. 
A ventilating channel is formed red the top of the 

roof and is connected to an exhaust fan. 

1566. Apparatus For Knives, &., R. 
Wallwork, .—28th March, 1883.—({Not 


proceeded with ) 
Two surfaces of felt, leather, or india-rubber are 


forced together by springs power being su 
plied to such poh Rang and the knives inserted between = 
them and moved to and fro. 


1567. APPARATUS FoR PREVENTING DoWN-DRAUGHT IN 
AND FoR VENTILATING RaILway 
W. Lord, March, 

1883. 


partly each so that 
ween the overlapping parts. 


inclined 


1568. Sappies or Suave 3 For BIcycLEs, TRICYCLES, 

AND OTHER VELOCIPEDES AND Back Rests FOR 

. B. Brooks, Birmingham.—28th March, 
1883. 6d. 

The upper part or support of the saddle is formed of 

a series of links in combination with plate levers and 

the base and covered with 


1569. IxcrustTiInG METAL TO REPRES 
&c., A. Baillif, Paris.—28th March, 1888. 2d. 

The metal article is first cleaned and then coated 
with a composition consisting of Mendon white dis- 
solved in water, to which glue made from leather 
cuttings is added, and a little clear size, the whole 
being diluted with water and then heated to boiling 
point and poured over the article to be encrusted. 


15'71. Frre-anms, AND CARTRIDGES AND WADS FOR 
THE SAME, H. Pieper, Liége. 
Acco. 
are not onl 
: effected by electricity, either by a spark or by incan- 
descence, but also so at— except at the it of 


ENT SCULPTURE, 


16°74. Lavatorizs, Barus, 
&c., A. F. Morrison, Manchester.—28th March, 1883. 


losets, milar 


concrete combined, “ant to 

discharge fittings. 

1576. Parstirc W. 
P. Thompson, 28th March, 1883.—(4 com- 

munication fiom H. van Hoevinbergh, New Jersey, 


U.8 
This = aes both to transmitting and receiving 
devices for electro-magnetic printing aph sys- 
object being to increase the <oned 
e type wheel is caused to advance by 
a distance corresponding to the space 
occupied by three characters instead of advancing the 
space occupied by one character only. and a — 
mentary movement brings the required character 
position for printing. 
1578. Furnaces ror orn 
P. M. Justice, London.—28th March, ~~ com- 
munication from C. Dietzsch, 
relates to improvemen 
struction of the furnace. 


1579. Construction or UNDERNEATH-FIRED 
zoyTaL Bowers, P. Jensen, London.—28:h March 
1883.—(A fiom W. T.sch, Stockholm.) 
—(Not proceeded with ) 

This relates to the won) of the brickwork. 

1584. Apparatus For THE DISTILLATION AND Purt- 
FICATION OF J. F. O'Farrell, Dublin. 
—29th March, 1883. 

hang relates to the pt construction of the appa- 

ratus. 


1585. Heatixc Apparatus ror Domestic, Hort, 
AND OTHER UrE, W. P. Thompson, Liverpool.— 
29th March, 1883.—(4 communication from C. 
Liunoy, Paris.) 6d. 

This relates to an oP tus for bogey air for 

warming rooms or buildings, in which the air passes 

through a chamber wherein it comes in con 

the flame issuing from a series of gas-jeta, in which 

the gas is mixed with air sufficient for its combustion. 


1586. Apparatus ror Datixc anp Stampine Ratt- 
WAY AND oTHER Tickets, J. B. Bdmondson and 
Manchester.—29th March 6d. 

This relates to a method of dating and a of 

railway and other tickets, which is accom 
First, by constructing hand nippers for the use of 
ticket eollnetees and others in which types, figures, 
letters, or other marks are held in a bracket or other- 
~_— so that they may be readily removed, exchanged, 


1587. APPARATUS FOR cma AND USCOUPLING 
Rattway Carriaces, J. T. Leighton, Edinburgh. 
—29th March, 1883. 

This relates to the construction of couplin; 

obviate the necessity for any person entering eee 

or under railway carriages or trucks. 


1588. Ric Macuinery, B. de Pass, London, 
March, 1853 — from J. Imbs, 
Paris.)—( Not 

traveller. 

1589 To as A SUBSTITUTE FO 
Iypigo For Dyetne Cotton, AND SILK, 
4. Spence, Londoa.—29th ‘A commu- 
nication from A. F. Chesnais, Rou 4d. 

A new conversion of the induline roamed is effected in 
order to produce, with the addition of violet methyl- 
aniline and blue nitrosodimethylaniline, sulpho-conju- 
gated and other derived violets, as well as methyl- 
aniline iodide of ethyl and rosaniline, and even other 
blues derived from aniline, —so rosaniline, an 
indestructible blue, giving as result the shade 
obtained from indigo, and its apelication in dyeing on 
the materials above mentioned. 

1501. Avromatic APPARATUS FOR 
inG aND De.iverine SHEETS OF PAPER TO AND 
FROM PLaTEN PRINTING oon A. Godfrey, 


pect sheets of paper direct from the f 


or boards of such machines on to the platen s' for 
receiving the type impressions, frum thence to 
the ving board, whereon such as released 


by the said grippers are deposited. 
1592. foe L. C. Besant, Greenock.—29th March, 


A the ot of the parts to 
through the fire- 
gra 

es Traps, J. Gillies, Glasgow.—29th March, 


Thier Ah ad to improvements in the arrangement or 
combination of parts of steam traps for drawing-off 
condensed steam or water from steam gives pes or vessels, 
and com also improvements in the construction 
of valvular details, whereby the action of the trap or 
syphon is rendered extremely sensitive. 

1594. Om Lamps, A. Chamberlain and G. Hookham, 
Birmingham.—29th March, 1888. 6d. 

This relates to the employment of a fan or blowing 
apparatus. 

1596. Ice-makinc on REFRIGERATING OR 
Apparatos, J. H. Johnson, London.—29:h March, 
.—(A communication T. Rose, York.)— 

This relates to read Pa improvements in the general 
construction of the machine. 

1597. Wire &., W. J. Smith, Iaverness.— 
29th March, 1883. 

This refers to the cmt whereby wire ropes or 
chains are strained and held in position. 

1598. ResERvorr on Fountain Pens, B. S. 
London.—-29th March, 1883.—(A4 communication 

from @. A. Ogle, Baltimore.)—(Not proceeded with.) 


This relates to various improvements in fountain 
pens. 
1600. FasTEnines FoR &c., F. J. Martin, 
London.—29th March, 1883. 
This relates to a spring hook >. 

1602. Uritistnc SLAGS OBTAINED IN DEPHOSPORIBA- 
TION OF IRon, C. Pieper, Berlin.—30th March, = 
—(A communication from C. Scheibler, Berlin. } 4d. 

This relates to the chemical treatment of the slags. 

1608. Currers EMPLOYED Borinc Macurnes, J. 
Wade, Halifax.—380th March, 1883. 

The object = the construction of an adjustable cutter, 


firing—the electric’ circuit is broken in two or mere 
places. 


1572. FoR Wooten 
Fasarios, &c., A. Roger, Paris.—28th March, 1883. 


6d. 
The invention has for its object a system of co 
tinuous fulling machines, ternating friction. f for 
be fulling of all woollen fabrics and other stuffs; in 

this system the fulling is effected by the alternating 
friction of the stuff, which is, at the same time, 
— on its two faces by plates or tables, movable 
longitudinally and transversely, and provided with 
grooves or ridges. 
15'73. Suurries, 7. Brooks and T. Tweedale, near 

Rawtenstall.—28th March, 1888. 6d. 

The objects are to improve the construction of the 
pes or tongue or top spring of the shuttle, and to 

m it so that the cop or spool may easil: be placed 
on it when raised, and held nathan cn 
down into the shuttle than is the case in shuttles of 


with pigments, dyes, deodorants, disinfectants, sul- 


and also to vent lateral 
tootion of the pag when it shah or qlaged, 


of two parts, for the purpose of boring 

of different with great accuracy and truth. 

APPARATUS FOR HEATING FLUurps, 
. G. Schinheyder, London.—80th March, 1833. 


This relates to the general construction of the 
apparatus. 

1606. Sprinc ScALEs, Pieper, Berlin.—36th 
March, from B. Ubrig 
Moabit, Berlin.) 6d. 

This relates to providing the balance with two or 
more springs, which are so arranged that they will 
come successively into action. 

1610. Parvenrinc THE ENTRANCE OF WIND, 
orn Dust unDER Doors, Winpows, &c., 

Gibson, Manchester. March, Tete ‘pro- 
with.) 2d. 


is relatés to the employment of a weather board. 
1609. Frre anv oTHER ALARMS, J. Thomas, Aberdare. 
—80th March, i883. 6d. 
This relates to the employment of a stretched cord, 
vered fire otherwise, 


wn? 


which, when se’ by or 


) 
aie blow the some distance 
below the fire-bars C, some distance 
from or in front of the back wall D. The lower hori- 
e of this division plate A is angled 
is formed with lugs or projections a on each side, 
7 which, when the nut is screwed home on the bolt B, 
_ come over recesses or notches c formed in the fish- 
520) 
15 YW) a 
4 Uy 
Va c 77. 
|| — pea 
| Fic.e. 
| 
A 4 / 
c 
CSAP AL 
nm 4 c 
iN 
| 
1 m2 
| 
| 
\| 
|! 
Bis of a rack attached 0 e Wp che cage, and 
{ which gears with a toothed wheel, with inner teeth on < 
This relates to the employment, use, and adaptation , 
to that class of printing machine known as the platen, 
The operation consists, First, in arranging the pre- of or 0 series 
P of and feed 
; pared button heads in such a manner that the hollows eeding board 
or cavities in the said button heads are all turned in ; 
one direction for the reception of the shanks; / 
. 
concentric rings 
there are spaces : 
: | | top and each ring a number of external 
blades. A plate covers the top and is sup- 
leather. The back rest is made adjustable to suit the 
rider. 
2d. 
i 
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Se apparatus, and permits a signal to 

ven. 

1614. Appararus ror Errecrixc INTERCHANGE OF 
TEMPERATURE BETWEEN LiQuips AND GasEs, 


The ne upon which the invention is hased 
is the forcing of air or gases through a series of 
sieves or filters rotating in the liquid which is to hn 
heated, cooled, or evaporated, or which is used fi 
lowering or elevating the temperature of ceumionting 
the said air or gases. 

1618. Evecrro-macnets, A. M. Clark, London.—30th 
March, 1883.—(A communication from L. C. A. J. 
Arlincourt, Paris) 6d. 

relates to improvements on the ets 
described in patent No. 255, a p. 1882, in which the 
action is based on the natural inversion a by 
the breaking of a current) in the = agnet 
situated in rear of the bobbins, is Ay. say at th 
breech end, and an armature polarised by one of the 
poles of a permanent magnet is placed between the 
secondary poles existing beneath the bobbins of the 
electro- and is d by one of them during 
the passage of the line current, and re towards 
the other pole when the current is broken. It consists 
in pro’ a second armature placed at the free 
extremity of the bobbins on the same axis as the 
other armature placed at the rear or breech end, = 
second pallet being magnetised by the other pole of 
permanent magnet, the object being to oppose = 
perturbative eftect due to natural currents traversing 
the electro-magnet. 

1619. Puppiine Forwaces, J. Imray, London.—31st 
and J. B. F. Fredureau, Paris.) 64. 

The princi; object In to protect the bed of the fur 
nace and its lining by circulation of water. 


1621. Macuovery ror Ferpine MILLs oR 
MacuHiNEs AUTOMATICALLY AND CUTTING THE Banp3 
OF THE Sueaves SUPPLIED THERETO, B. G. Rock, 
London.—3\ist March, 1883.—(4A communicat ion from 
H. Roxburgh and J. Crawford, New Zealand.)—(Not 
proceeded with.) 2d. 
This rela‘ 


any ordinary thrashing mill or machine, by which 
sheaves of corn or other —, which is to be 
thrashed are, after being Dome 
along into the thrasher, the we ty caval eaves 
being cut while so passing. 
1628. Evecrric Arc F. M. Newton, Beljfast.— 
Slst March, 1883. 
The object is to sutomatioally fod the carbons to 
maintain the electric arc. An tube of consider- 
ably diameter than the carbon is a An 
an ited coil so as to form a magnet, an 
end of the tube a short piece of tube is held st cane 
distance bya spring. The outer end of the tube is 
supported by a metal sheath which completes the cir- 
cult # through the coil forming a shunt of high resist- 
ance to the arc, or a shunt circuit which is only com- 
pleted when the arc exceeds its normal length. When 
the circuit is complete the shunt current starts from 
the positive terminal cf the lamp. passes round the 
coil, thence ——— a spring to the short tube, and 
from it. through the sheath to the negative terminal. 
This current causes the short tube to oscillate rapidly 
between the first tube and the sheath. 
have each a number of metallic arms, 
Seen in which the carbon is 
that th the latter is embraced and its 
supported by the friction of the fingers. 


1625. Apparatus To BE APPLIED TO Steam SHIPS OR 
OTHER VESSEIS TO NULLIFY OR MINIMISE THE 
Errects or Coxtisions, WN. N. Smith and R. R. 
Swann, London.—31st March, 1888. 6d. 

This to the general construction of the appa- 
ratus in whicha fan is employed. 

1628. ManvracruRE oF CRUCIBLES AND OTHER 
VessELs SulTABLE FOR CHEMICAL AND METALLURGI- 
CAL We ¢, Wakefield.—31st 


March, 1883. 
y ree 
lime 2} parts, purified asbestos 2 


vered either coils 


1781. Apparatus ror RaPIDLy a 
Quantity or Water For Smavine, &c., W. 
Williams, Birmingham.—6th april, 1883. 6d. 

This consists of a small lamp supporting a movable 
ing a shaving brush. 

FoR TRANSFORM ELEcTRIC 

URRENTS, Deprez, Paris.—6th » 1883. 6d. 
This consists in combining with a 
continuous transforming recei the 
current in one form, and giving it off at the same time 
in another determined form, with the least possible 
loss of energy. For a = on the generator 
current are a number of elements of some 

accumulator, and two movable contacts are ca 
embrace between them a certain number of these 
elements, and are automatically shifted from one group 
to another as > become discharged, the latter 
lore they again come into action. 

By a regulation, the numberof elements comprised 

group current can be varied as required. 

1770. Borrte STorprER AND APPARATUS FOR Usk ry | 


1908. Seats ror THE OuTSIDE or oR Taam-cans, 
SteamBoats, &c., W. Walker, London. 


—l4tth 4 
to the car or fixture in combination with a 


movable cover, which in its normal position covers the 


2102. Extraction or O1s sy Dirrusion AND Pre- 
PARATION OF MATERIALS AND ARRANGEMENT OF 
APPARATUS FOR THAT PuRPosE, J. Imray, 

—25th April, 1888.—(4 communication from J. A. 
Bang and C. A. 


it repeated); with id until colour dis- 
mingled with it a small per- 
of fuming or ydrous sulphuric acid ; 
liquid decanted is em loyed for extraction of oils by 
acting on the in a series of vessels suitably 
connected, and through which it is caused to pass 
successively. 
H. H. Lake, London.—ith May, 
This consists partly in ‘adapting an inkstand co’ 
to be opened b: the hand of of 
the writer, an tn it with means for holding it 
Permanently open. of a binder which 
straddles side pieces of the device and interlocks with 
the base, thus firmly holding the separable 


oR 
ison, —5th 


the American 


plete.) 6d. 

The invention consists of oper- 
ate automatically whenever the motion of the train is 
resisted by the mo of 
the drawbar, with either end of ea oa forward. 


3001. MacHines, S. Pitt, Sutton, 
unication 


wan corres reads, one nut being 
on the’ 


sus MANUFACTURE OF REEDS AND Reep PLATEs FOR 
MosicaL Instruments, W. R. Lake, London.—1l0th 
July, 1883.—(A communication from M. Bray, New- 


ton, U.S.)—(Complete.) 6d. 

The ¢ object is to reduce the cost of the reeds and reed 
plates, by oie Soe metal, without necessitating 
any change in the construction of the reed boards. 
Apparatus For DyEING THE Seams OF GLOvVEs, 

APPLICABLE TO GLOVE SEWING A. M. 


brush to take up a proper quantity of dye and apply it 
to the cut edges at Ze of the gloves whilst the 
sewing mechanism ~ in operation. dye is 
described, consisting of extract of hee » extract of 
sumach, sulphate of ame oxide of zinc, and alum, 
made in the form of a cake. 
$404. Bearinas ror AXLE AND OTHER JOURNALS, 
H. Lake, London.-—16th July, 1883.—(4 communica- 
tion W. Stewart, Atalanta, U.S )—(Com- 


ny The bearing is made 
or solidified wood or fibrous material, and supported, 
oe or box. To render the jubricating, it 


$499. Sream Enoines, H. J. London.—17th 
july, and communication from B. F. ulding, 
and EB. Smith, Brie, U.8&.)—(Com- 
This relates to automatic variable cut-off engines 
and it consists chiefly in combining with the cut-off 
valve gear, in which the regulator is not on the driving 
ometrical which is on 
t, and is o; from the resistance 
upon the driving wi wheel, which is mounted 
loosely on the driving shaft. Fixed on the latter is a 
cross arm, which is flexibly connected to the driving 
wheel by rods and springs. As the load increases the 
springs are compressed, and the wheel and arm move 
apart, this movement being communicated to a sliding 
collar on the shaft by bell crank levers pivotted on the 
arm. From thesliding collar the action of the dynamo- 
metrical governor is conveyed by gearing to the cut-off 
valve gear. The invention further relates to improve- 
ments in the construction aye the engine, and 
particularly of the steam valve. 


London.—17th July, 1883.—(4 communication 


if the tobacco and paper are placed on band, w: 
is stretched a the frames apart, and the crank 
paper will be rolled around the 


3504. Foc H. A. Bonneville, Paris.—17th 
July, 1833.—(A communication from PB. Brown, New 


through a series of oblique openings in the casing, 
and another in an 


in the siren cylinder, whereby rapidly succeeding 
sounds are produced siren revolves. The 
amount of air or a ¢ can be regulated as desired - d 


are 
attached in sets to the outer sides of two pve on 
placed semi-cylindrical shells. 

3007. InsuLators ror Execrric Wires, &c., L. B. 
Gray, Boston, ‘Mass. U.S8.—16th June, 1883. 6d. 
The i is made of glass or other suitable mate- 


part, quartz } part, and as much liquid silicate o 

soda as will make the apatite plastic enough to 

work and mould into the desired shapes. 

1631. Traction Exornes, W. Wilkinson, Wigan.—31st 
March, 1883. 6d. 

This relates to improvements in boiler and blast pipe 
arrangements, governors, and geared driving con- 
nections. 

1640. Apparatus ror Perroteum Gas 
OF OTHER Lamps By Exectaicity, G. W. von Naw- 
Berlin.—81st March, 1883.—(A communica- 
— Richter, Germany).—( Not proceeded with.) 


the simple com- 
pression of an india-rubber ball filled with air, or by 
pulling a string or wire, enables lamps fitted "to the 
wall or ceiling to be ignited by an electric current. 
The compression of the ball causes the metal electrode 
of a battery to be immersed, and at the same time 
allows hydrogen gas to escaps from a jet near = 
burner of the lamp, so that the current gene 
ime the hydrogen, and the flame will 

ight the lamp. 

1659. Leap anp Crayon Howpers, J. Johnson, 
London.—3rd April, 1883. eyed communication from 
J. Reckendorfer, Nix York.) 6d. 

This relates to a lead and crayon holder, consisting 
of the combination of a stem terminating at the front 
in a screw thread, and provided with an — hole 
combined with metallic spring jaws inserted and held 
in the said hole and the screw tip. 

1662. Fotpise Cuarr, B. West Dulwich.—3rd 
April, 1883. — —(Complete) 4d. 
This relates to the arrangement of the side bars. 
1671. Arracnine Hawxpies to Curiery, &c, G. 7. 
Tuke, She field.—8rd April, 1883. 
relates to securing the handles to cutlery by 
means of ferrules and sale 
1677. Gas Escrngs, C. D. 
April, 1883.—(A communication from N. A. Otto, 
the-Rhine) 6d. 


16977. fe thd oF ALCOHOL AND ALCOHOLIC 
or CoLourisc Matters, &., G. H. 
Loder, Holland.— 4th April, 1883. A 

This consists in the use of like roritannic 


the head end portions of the spring support to pass 
through a contracted portion of the internal cavity, 
and spring apart. A portion of the cavity and 

pport are rectangularly formed to prevent the insu- 


H. J. Allison, 


pelling a revolving cutter throug 
vetalfic blank for cutting teeth thereon, an automatic 
= device for turning the blank around a specific 
for the latter ited by the former, after 

oh tooth has been cut and the cutter retracted. 
Preparation oF Foop For INFANTS AND 
Inva.ips, H. J. Kensington.—21st June, 
1883.—(A W. Horlick, Washing- 


are, First, to provide a non-farinaceous 
highly metritive food easy of assimilation for infants 
and invalids by combining the nutritive parts of the 
cereale with milk ; Secondly, to — auch food free 
from all souring ter mdency e of the climate 
or state of the cleneaphere to ai “it may be sub- 
jected, and yet of such a nature as to be readily 
soluble in water and so ready for immediate use. 
8111. Seraratisc ORTHO-TOLUIDINE FROM Para- 
TOLUIDINE, ORTHO-TOLUIDINE FROM ANILINE AND 
PARA-TOLUIDINE BY MEANS OF PHOSPHATES AND 
ARSENATES, a re near Cologne.—22nd 
1883. ) 2d 
toluidine from and also aniline and 
toluidine from ortho-toluidine by treating the 
with phosphates or arsenates. 


thin 
‘thin ite 
to engage with the tooth of the 
pinion. 


3160. AND or ComPouNDSs 


FoR Liyinc FuRNAcEs, in, London.— 
ew York.)—(Comple 
relates to the manufacture and a) of 


compounds to form, First, refractory for sur- 
faces exposed to heat, such as those of furnaces, kilns, 
stoves, and the like ; | Secondly, material for making 


catechines 
that of resorcine trinitro resorcine, ex 


te, 
henols, trinitro phenol iline, nitric acid, ‘arotates, iron 
salts, sulfocyanates, methylamines ricinoleic acid, phos- 
phate of calcium in a glucose solution, to obtain from 
them by the act of fermentation colouring matters, 
vanilline, benzoyl, aldehydine, salicylaldehydine, and 
to oxygenate the fusil oils during the fermentation. 
1729. ConstTrucTION AND FIxaTION OF APPARATUS 
Remeprine Paysicat Derects oF THE MOUTH AND 
R. H. Brandon, Paris.—6th April, 
(A communication from B. J. Bing, Paris) 6d. 
This relates to the means of attaching and holding 
artificial palates and artificial teeth. 
1736. ELECTRIC MACHINES OF PacINNoTi's 
Sort, M. Deprez, Paris.—6th April, 1883. 6d. 
This consists in making the iron of Pacinotti rings in 
two parts, and in forming the coils or sections of wire 
separately by means of moulds, and after these sections 
have been placed on the ring, the two parts of the 
latter are connected together. The gaps at the points 


a) ments when surfaces 
have become musty , mouldy, or otherwise foul, fetid, 
or impure, the likes com — being applicable for tiles, 


vements, and the like ; 4 ly, non-conducting 
g for refrigerators and other constructions where 
a non-conductor of heat is desired. 


27th J 
to tn the general con- 
machines. 


3191. “MAKING P. Effertz, London.— 
1883. 8d. 


struction of the 


$8299. MerHop APPARATUS 


3401. Lock Nurs anp Sorew Boxts, A. M. Clark, 
London.—10th July, 1883.—(A communication from 
B. T. Crocker and W. H. Hill, Topeka, and A. Mon- 


roe, Lawrence, U.8.)- (Complete.) 6d. 
This consists in the combination of a bolt having 


or closing Brakes au 
cally limit the speed of rotation of the siren. 
3506. Sewmsc Macuines, J. W. Post, New York.— 
17th July, 1888. —(Com 


lock-stitch or 

greatly diminished, and which is easily operated 

is ae noiseless. The rotary devices which 

co-operate with the needle to form the stitches are 
ae geable, so as to form different kinds of 

stitches. 


mov 
radius, avai — fabric as to enable the needle 
to produce with its thread lines of stitches v 
ht 


ttern plate is used to move the actuating out, 

ich acts to rotate the uni 

nae or to the pattern 
plate employed. 


3518. Benpinc on For CHAIN 
LINKS AND THE LIKE, &., F. C. Glaser, Bertin.— 
17th July, 1883.—(A communication from W. Hegen- 
scheidt (Complete.) 6d. 

The blanks are first bent by the combined action of 
stamping dies, a mandril, and pushers into a U form, 
after which the ends are bent over and the blanks 
linked together — the —_ are welded up. 
described for bending or shaping 


8598. Corsets, H. H. Laxe, London —2ist July, 1883. 
—(A communication from C. N. Chadwick, Brooklyn, 
U.8&)—(Complete.) 6d. 

This relates more particularly to the nF ve sections of 
the corset, and to such corsets as are provided with a 
certain amount of elasticity in the hip section. 

Looms ron Weavine, R. H. Brandon, Paris.— 
25th July, 1883.—(A communication from G. Cromp- 
ton, Worcester, Mass, U.8. ls. 

This several improvements in the general 
construction of the machine. 

3690. H. A. Bonneville, Paris.—28th July, 
1883.—(A communication from A. ” Ralu, jun., France.) 
—(Complete.) 2d. 

This relates to reducing alcohols in order to facilitate 
their removal or shipment, and at the i area to 


ip distilled. This 
twenty-four hours, it is then distilled, and afterwards 
about half a litre of pure glycerine is poured into the 
alcohol obtained. 
3728. &;, 8. Muir, Highgate.—31st July, 
883.—( 
The object is to mo Be a better flame 
rfect combustion of the ~ y fitting a 
appliance to the 


ted 
ted poate by tho bu 
ugh euieutiens in a disc the bottom 
ae of the globe. 


oraz... Nor-Lock, W. RB. London.—3lst July, 
883.—(4 communication from W. J. MeTighe, 
Pittsburgh, U.8.)—( Complete.) 

is formed hole, the edge of 

is of spiral or helical shape, with a notch where 

the edge begins and ends, so that the plate can be 

screwed on to a bolt like a nut, and by screwing tight 
against the ordinary nut, will act as a jamb-nut. 


SELEOTED AMERIOAN PATENTS, 
(From the United States’ i Patent Office Official Gastte.) 


286,414. Dynamo-ELecrric W. Fuller, 
Conn,—Filed A — 16th, 1 
Claim.—(1) In a dynamo-electric a hollow 
cylindrical armature the core of which is composed of 
one or more spirals, in combination with ipduction 
the convo! utions of each of which traverse lon, 


tudinally the interior and surfaces 
cylinders composed of the sai: pe or and 
means for supporting the said cylinder and ind induction 
coils upon the armature ~—_, xo) A hollow cylindrica} 
re composed of iron spirals of like dia. 
286.414) 
BS 
B* SSS 
A 
2 


meter and pitch, suitably supported upon a rotating 
shaft, but insulated therefrom, and having their convolu- 
tions respectively insulated from each other, for the 
of preventing the presence in the core of a 
continuous metallic circuit, in which currents of 
electricity can be establi ad by induction when the. 
said core is provided with induction coils and 
employed as an armature in a dynamo-electric 
soaliien, (3) A hollow cylindrical armature-core com- 
posed of one or more spi: in combination with the 
star-shaped heads B!, affixed to the armature shaft A, 
and provided with the laterally-projecting fingers 
BS, for the purpose of centralising the said core rela- 
tively to the armature shaft. (4) A hollow cylindrical 
armature-core composed of one or more spirals, sub- 
stantially forth, and rings D D1, each 
the radial 
arms B? of the BI, means for longitadinalty 
the heads and core together, substan: 
and for the purpose set forth. 


286,649. Breecu-Loapinc Orpwance, Julius H. 
— San Francisco, Cal.—Filed December 14th, 


Claim.—A firearm with an exploding chamber 


having curved sides, in combination with the tube D, 
substantially as and for the purpose set forth. 
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Epps’s rg AND COMFORTING, 
—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application « the fine 
properties of well-selected Cocoa, Mr. has 

rovided our breakfast tables with a ae icately 
voured beverage which may save us many hea 
doctors’ bills. It is by the judicious use of suc 
articles of diet that a constitution may be gradually 
built up until strong enough to resist every ten- 
dency to disease. Hundreds of subtle sieledien 
oating around us ready to attack 
there is a weak poi 
fatal shaft by keeping ourselves well fortified th 
1 and a proverty, nourished fram| 
Gazette.— boiling 


or milk. in Pac rd 
“* JAMES Epps m.ceopa em! 
London,”—[Apvr.] 


of junction ersecting right and left-hand threads with the put: 
J. H. Johnson, London.—30th March, 1883.—(4 
from B. F. Peyre, Paris.)—(Complete.) 6d. 
The apparatus is applicable to all kinds of glove- 
communication from C. G. Hutchinson, Chicago.) 6d. 
orming the stem of the valve or disc of the stopper = : J 
with a bow-shaped spring wire forming laterally yield. frictionless, and very durable bearings, with means for 
ing arms with free or ) So lower ends, which bear 
against the inside of the neck of the bottle. An 
seal 
: A light and volatile hydrocarbon obtained by frac- 
tional distillation of petroleum is purified by agi’ 
. band attached to two cylinders, journalled in frames | [gs = 
hinged to each other, so that they can be ted, one pPaeeae ys 
Carriace Brakes, H. J. A  \ 
June, 1883.—(4 communication from 
and Foreign Automatic Car Brake Co. 
cylinder, and the cigarette is thrown out. ys. G44 ig 
‘ 
N. H. Edgerton, Philadelphia, Penn., U.8.) 8d. 4 
The armature bas a number of separate bobbins - ia 
. arranged in opposite pairs and wound with connected 5 
coils, the terminals of which are connected to roller ae 
contacts attached to, and revolving with the armature, : 
irregular motions, and which is capable of forming a Be 
r ig. Continuous GiRDERS BIT 4 
—19th June, 1883. J. Becker, Boston, 7.8.)—(Complete.) 6d. 
H. Eberhardt, New Jersey, US )—(Complete) 6d. The object is to produce mechanism for attachment 
This relates to an automatic feeding device for pro- | to embroidering or sewing machines having a universal 
feeding device to feed the fabric in any desired direc- 
tion, whereby the feeding device may be automaticall 
7 3141. Erevator Stops, &c., F. P. Canfield, Boston.— 
{ 25th June, | 6d. 
“ This relates to an elevator safety stop consisting of a 
This consists in causing the power produced by the 
combustion of a gaseous charge to be partially ex- 
pended in compressing air during the outstroke of the 
piston, which air is allowed to expand again on the 
return stroke of the piston. thus giving out the powe Bockety OF ATW os cc 
qua. ac by the on Of an equal quan- “4 
tity of water. In operating by distillation, 1 kilog. of | ©°St iS 357 
blossom are added to every 100 kilogs. of 
don.—8rd July, 18838.—(A communication from 8. M. 
Colcord, Dover, U.8.)—(Complete.) 6d. 
This relates to means for removing the air for a silo. 


Nov. 23, 1883. 
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VISITS TO THE PROVINCES. 


THE WIDNES FOUNDRY. 

FourtgEN thousand tons of pipes is not a small order. 
It is large enough to make the owners of a foundry, even 
a large one, feel that the energy usually devoted to finding 
work may for a while be called upon todo but little. The 
Widnes Foundry Company, of Widnes, has now under 
execution a contract for this quantity of pipes, a part of the 
large number which will be required by the Vyrnwy 
water supply scheme. For this purpose the company has 
provided itself with some special plant, although the 
speciality of its works has long been heavy castings and 
pipes of all sizes. A large quantity of the 14,000 tons of 
pipes for Vyrnwy is, however, of great size, for water, viz., 
3ft. Gin. inside, each length weighing about 3 tons 15 cwt. 
finished, so that it is imperative that every step shall be 
taken that is necessary to secure economy in all of 
the manufacture of so many large castings, which have to 
be made at a price demanding the most careful management 
with a view to securing the lowest expenditure on every 
detail in the processes of production. 

These 42in. pipes, which are for the new Vyrnwy 
Waterworks of the Liverpool Corporation, are made in 
accordance with the plans and specifications of Mr. Thos, 
Hawksley, M.I.C.E., and Mr. G, F. Deacon, M.LC.E., of 
Liverpool, The contract is now 
completion, under the supervision of Mr. H. Nicholson 
the superintending inspector to the Corporation, assisted 
by Mr. R. Snowden, as resident inspector. 

The Widnes Foundry is situated, as its name implies, in 
the smoky and somewhat odorous alkali metropolis, 
Widnes, on the Lancashire side of the Mersey, about 
twelve miles from Liverpool. The foundry is well known 
wherever alkali and chemicals of almost any kind are 
manufactured, as it has long enjoyed a high reputation 
for the high quality of its productions. It seems like 
sending coal to Newcastle, .but it is a fact that its heavy 
pans for evaporating and for decomposing salt, and for 
deep caustic pots, are to be found in every quarter of the 
globe—even the tariffs of “ Vaterland” and the United 
States not being sufticiently prohibitory to — their 
importation. Some of these caustic pots will hold 18 tons, 
and they themselves weigh about 9} tons. They are from 
2in, to 2‘5in. in thickness, and by a lengthy experience in 
the best admixtures of irons which will withstand 
the effects of the acids on one side and of fire on the other, 
the Widnes Company has made these pans very durable 
—though even so they last but about eight months, We 
are, however, more particularly concerned with pi We 
propose, therefore, to follow a pipe throughout its manu- 
facture, beginning with the raw material. 

The works are conveniently situated on the main line of 
the London and North-Western Railway to St. Helen’s, 
from which sidings run into them, bringing iron, fuel, 
&e., alongside the cupolas, which are char, ed with metal 
and coke direct from the trucks, thus effecting a con- 
siderable saving of labour. 

Closely adjoining the cupolas is the pipe “pit,” in which 
the pipes are moulded and cast. Over this pit work two 
steam travelling cranes on an overhead gantry, running 
not only the whole length of the foundry, but beyond it, 
across the yard to the siding before mentioned. These 
cranes are eee | driven, and move along the shop at 
the rate of about 200ft. per minute when required. The 
moulds, which are drysand, are made vertically, with 
the sockets downward, the pattern being withdrawn by 
hydraulic power, and are dried by means of gas flames, the 

as for which is produced on the premises by Howson and 
ilson’s gas-producer, the cores being also dried by the 
same means. 

Considerable care is used in the preparation and drying 
of the cores, as it is considered very important that the pipe 
should present a smooth surface internally, so as not to 
interfere with the quiet and easy flow of the water, 
or offer facilities for the attachment of parasitic growths, 
which speedily diminish the capacity of the mains. When 
moulds and cores are sufficiently dried, the cores are 
brought forward by one of the travelling cranes over 
the centre of the moulds, and by a special arrangement 
of the crane are lowered into place with great rapidity. 
So quickly is this done that the workmen dannthe the 
operation as “dropping the cores in,” and in a few minutes 
the mould is ready for casting. 

On page 402 we give a general view of the foundry in 
which the Widnes Company is making these pipes, and of 
part-of the ground occupied by the testing and coating 
plant. Some description of what is to be seen during a 
walk through these parts of the Widnes Works may not 
interest, 

mongst special tools for making pipes, the mouldin 
box or flask, the mould, and the pF se are leading 
elements. The moulding boxes at Widnes are long 
— made in halves, and held ther by bolts, as 
shown by annexed engraving, Fig. 1, or by bolts or cotters 
put into the notches in the vertical flanges, made as also 
shown in the annexed engraving, Fig. 2. The latter form 
is most used, as less time is occupied in putting them 
together and taking apart. The flasks are about 13ft. 6in. 
in length for pipes which are 12ft. Gin. in length over all 
when finished, a head of about 1ft. in length being cast on 
the end to secure soundness, The lower end of the flask 
is bored to fit the base upon which both it and the core 
stand, and the core frame is turned to fit in a similar way 
into the base, which is a casting forming a carriage for the 
‘piget end of the mould. The 3ft. 6in. pipes are 1‘din. in 
thickness, and the flasks are only made hew enough to 
have about 1}in. of sand-all round them, a quantity which 
would seem to leave a very thin wall of sand. It is, how- 
ever, found that such a wall stands as well or better than 
one of greater thickness, and the thin one has the great 
economical ,advantage that the time required to dry the 
mould is reduced to the lowest limit. This is an important 
consideration, for} not only does the number of flasks 
employed depend upon it, but the size of the casting pit 
must be larger or smaller according to the number of 
flasks in use, Thus, by getting the thickness of the sand 


down to the lowest, several important economical results 
are obtained, and these are sufficient to make it ex- 
pedient to have flasks of different sizes for almost eve 
different size of pipe. The pattern upon which the flask is 
rammed up is about 6ft. in length for 3ft. Gin. pipes. The 
lower end of this fits into a base, upon which the flask also 
fits. Upon a stage round the flask four wien work with 
thin T-headed pegging rammers, while two lads fill in the 
sand. Assoon as the sand is rammed up to near the top of 
the pattern, or to a height of 6ft., the pattern, which is 
suspended by a chain from the hydraulic crane, shown at 
page 402, is gradually raised, the hydraulic crane giving it 
a very steady pull at the rate of about 9in. per minute, the 
whole mould being rammed up in from sixteen to eighteen 
minutes. In the walls of the flasks are holes about Gin. 
apart, to facilitate the escape of gas from the sand and 
through the sand. The casting pit, shown at page 402, is 
40ft. in length, 25ft. in breadth, and 12ft. in depth. 

The core carriers are strong castings split at once side, 
and provided with internal projections on that side, into 
which fit the wedge surfaces, which are formed on one 
long bar. When the core is made this carrier is, of 
course, extended by the wedges. The core isthen dried in 
ovens, as shown in the drawing, these ovens being heated 
by means of the gas jets from the Wilson gas producer 


Fig. | Fig. 2 


Fig. 3 


already referred to. The ovens thus require no attention, 
and the gas is cheaper and cleaner than coke fires. When 
dried the core is placed on the base above referred to, the 
flask lowered over it, and the casting made. The ladles 
carry about four tons of iron, and a pipe is poured in one 
minute. 

In accordance with the specification, special precau- 
tions are taken in the mixture and melting of the metal. 
In order to preserve the proper mixture of iron, transverse 
test-bars of the same metal are cast with each pipe, and 
numerous tensile test-bars are also cast of the same iron, 
all of which are subjected to dead-weight tests, a certain 
proportion of them being also loaded with the prescribed 
weight for twenty-four hours, the load being then increased 
until fracture ensues. Several of these test pieces were 
broken on the occasion of our visit. Those tested by 
transverse stress are 2in. by lin., resting upon supports 
36in. apart ; one broke with 29 cwt. and the other with 
30°25 cwt, on the centre, the specified strength being 28 cwt. 
The tensile strength is ascertained by means of test pieces 
turned to 1°125 diam., which is 0°994 square inch sectional 
area, or practically one square inch. Three of these broke 
with, respectively, 10 tons 16 cwt., 11 tons 16 cwt., and 
12 tons 2 cwt. 2qr. The quality of the iron may be thus 
gathered, as it be seen that the iron is tough as well 
as of a high tensile strength. 

When the pipe has been cast a sufficient time the core- 
wedges are withdrawn, but the pipe is left several hours 
in the mould to cool, and when sufficiently cooled to be 
removed without detriment, it is lifted out of the pit and laid 
on one end of a covered iron gantry to be dressed. As the 
dressing proceeds it is rolled forward, eventually reaching 
the lathe, which, while cutting off the head and finishing 
off the spigot end, simultaneously turns the socket belt for 
the reception of a wrought iron strengthening hoop. On 
leaving the lathe it is passed on to the long “ proving 
house,” which is shown in the engraving. This is laid with 
steel rails, along which the pipes are rolled for inspection ; 
here they are each minutely examined, measured, and 
weighed ; the diameter, thickness, weight, amount of 
socket joint, and other particulars of each pipe—which has 
cast on it a consecutive number—are carefully taken and 
separately recorded, and daily reports made to the engi- 
neers by their resident inspector. In addition to measure- 
ment by gauges to go over the spigots and inside the 
sockets, the pipes are frequently tested by socketting 


one into the other, as in laying, and the amount of 


joint ascertained by the insertion of a gauge. Bei 
found sound, so far as can be seen, they are rol 
forward on the gantry to be proved by hydrostatic 
pressure by Mr. Hawksley’s new system, in which oil is 
substituted for the water usually employed. The provin 
machine consists of two fixed heads, strongly connecte 
together by tie-bars, between which the pipe passes freely ; 
one head contains es for the supply of oil from a 
large tank, elevated considerably above the press, the other 
alarge ram which is forced against the p‘pe after the 
fashion of the hydraulic press, oil being used, however, 
instead of water. A joint is made at each end, by means 
of gaskets, and the pipe rapidly filled with the oil, which 
is then raised to a pressure equal to 600ft. or 700ft. of 
water, and this pressure maintained for several minutes, 
the pipe being meanwhile repeatedly_struck with sufficient 
force to produce a strong vibration of the metal. Having 
satisfied this crucial test, they are rolled onward in the 
direction of the coating tank, commanded by a tall steam jib 
crane, as shown in the engraving, and are hooped witha 1} 
square wrought iron hoop shrunk on. This hoop is not only 
to secure strength in the socket, but to prevent breakage 
in transit. Being hooped they are now ready for coating, 
for which purpose they are lifted by the steam crane into 
an oven, and when sufficiently heated are immersed ver- 
tically in a bath of Dr. Angus Smith’s solution. When 
sufficiently cooled, they are lifted by the same crane into 
the railway trucks, and the distinguishing numbers and 
weights painted inside, the coating examined, and the 
hoops finally tested by the inspector with the hammer to 
detect any possible unsoundness in the welding or looseness 
in the fit, and are then despatched. The special — and 
castings, of which, as may be supposed in an undertaking 
of such magnitude, there are a considerable number and 
variety, are made in “loam,” in a separate foundry, the 
same precautions being observed in their manufacture as 
are used in that of the plain pipes. Great importance 
being attached to the preservation of the pipes from rust, 
the foregoing operations are carried on under cover, and it 
is principally for this reason that oil has been substituted 
for water in proving, 


ARC LAMPS AT THE VIENNA EXHIBITION. 
No. IV. 

The Pilsen, Crompton, and Tschikolef lamps.—In the last 
lamps we described, namely, those of Schwerd and 
Siemens, the ratchet escapement motion feeding the 
carbons was necessary, because the iron cores hanging in 
the electro-magnets could not shift their position through 
any except a short range without the ratio of the sucking- 
in force to the current strength varying largely. If the 
core were allowed to move so far that this ratio altered to 
any considerable extent, there would result a corresponding 
alteration in the current through the carbon. The escape- 
ment feed is therefore intreduced, in order to allow the 
regulating core to oscillate through a small range only 
about its position of nearly neutral equilibrium. In the 
Pilsen lamp—so called from the name of the village where 
it is manfactured by Piette and Krizik—the necessity of 
the escapement or “slip” feed is done away with by the 
ingenious device of making the cores conical and very 
long. According to the inventor, this results in the 
sucking-in force being the same for all positions of the 
core in the solenoid, so long as the current keeps constant ; 
that is, that the ratio between the sucking-in force and 
the current-strength remains the same for all positions 
of the core, whether it be high up or low down in the 
current coil. . Weare not aware that the theory of this law 
of attraction of conical cores has been worked out, nor 
whether it has been proved to be an exact law; but the 
principle leading in the direction of the above result is 
easily recognised. It is this. As the cone is drawn 
further into the solenoid a greater quantity of metal moves 
into that portion of the magnetic field of maximum inten- 
sity. The increase of sucking-in force due to this cause 
compensates—either approximately, or, according to Mr. 
Piette, exactly—the simultaneous decrease due to the pas- 

e of more of the metal to the underside of the centre of the 
coil. Originally there was only one core in the Pilsen lamp 
passing through two coaxial current coils, the one being 
the are and the other the shunt circuit. In the recently 
improved arrangement, however, the two coils are side by 
side, and through these pass two exactly similar conical 
cores, These cores are connected by a cord passing over a 
small pulley situated above both. Both coils have the 
same external dimensions, namely, 60 mm. diameter and 
140mm. length. Each core has a parallel portion 365 mm. 
long and 20 mm. in diameter, and a conical portion 280 mm. 
long, with a straight taper from 20 to 4 mm. in diameter. 
A brass tube surrounds, and is fastened to, each of these 
cores, serving to protect them from atmospheric rusting; 
and to the continuation of these tubes are fastened the 
carbon holders. The lower carbon is attached to, and 
moves along with, the core passing through the coil through 
which the arc current circulates; while the upper carbon 
is fastened to the core in the shunt current coil, This 
latter is loaded so as to weigh slightly more than the 
former, so that when no current passes, and the solenoids 
exercise no magnetic attractions on the cores, the two 
carbon points are close together, the upper one pulling up 
the lower one by means of the cord. As soon as the 
current flows the arc current coil pulls down its core, 
thereby lowering the lower and elevating the upper carbon. 
This separating movement of the points continues until 
the shunt current is so strong that the attraction of its- 
solenoid upon its core -balances that.of the are current 
solenoid upon the other core. This balance is arrived at 
when the arc and shunt currents have a certain definite 
ratio depending only upon the ratio of the numbers of 
turns in the respective coils, and not depending upon the 
position of the cores in these coils. Thus as the carbon 
points burn away, the ratio between the two currents 
remains constant; and, as. the resistance of the shunt 
remains always the same, it follows that the arc resistance, 
and with it the arc length, remain constant also. <A second 
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small shunt current excites another electro-magnet of small 
size. When the current exceeds a certain safe limit, the 
attraction of the armature of this last magnet makes con- 
tact for a short circuit through a platinum resistance coil, 
thereby cutting out the one lamp without interfering with 
the supply of current to the others in the same circuit. 
Whether this lamp is perfect in theory or not, as a matter 
of fact it has burnt with very creditable steadiness at the 
Vienna Exhibition. It is es to couple not more 
than about eight in series; but they can be used with as 
many as fifteen in series. The lamps that are used in the 
Exhibition average about 1200-candle power with 7 to 8 
amperes and 50 volts. There are forty lamps of nominally 
1500-candle power in the upper gallery of the Rotunda, 
three of 1000 candles in the Austrian Pavilion, and seven of 
the same power in the ground gallery of the Rotunda; while 
they have one lamp of 20,000 nominal candle-power in the 
lantern at the top of the building. 

Another successful lamp shown at Vienna is that of Mr. R. 
E. Crompton. Thisisillustrated in Fig. 7. It resembles the 
Pilsen lamp in having the two carbon holders connected by 
acord running over a pulley ; but this is really only a super- 
ficial point of similarity. The upper carbon c, which is also 
the positive one, is suspended by the cord which, passing over 
the pulley a, is led round the pulleys } and e and thence 
down the side of the frame to the guide pulleys fand g, 
under the pulley 4 and over another not shown in the 
drawing to the screw 4, where it is fastened. Of these 


Fig. 7. 


pulleys all arefixed intheframe eT bandh, The latter 
carries the lower carbon holder, and when raised lifts the 
lower carbon with it. So long as } maintains its position 
unchanged, it is evident that if the cord be pulled over so 
as to lower the upper carbon, this raises h and the lower 
carbon through the height through which the upper 
one sinks, e gearing is arranged thus use the posi- 
tive carbon is consumed at about double the rate of the 
other, and thus the level of the light focus is kept nearly 
constant. The above motion of the cord is only possible 
when all the pulleys are free to revolve, and is prevented 
by the spring friction brake / so long as this is allowed to 
act on the pulley 4. When 5 is free, the upper carbon 
holder being made a little heavier than half the lower, its 
weight draws the cord round in the above direction, so as 
to approach the incandescent points. 6 has its bearings in 
the frame B, which is at liberty to move be down, 
swinging on the radius rod R hinged at 7. is frame also 
carries the brake spring 7, and when it rises so far that J 
comes in contact with the stop /, this contact relieves the 
brake pressure and allows b to revolve. To the frame B is 
hung the iron core passing through the two solenoids s and 
S. The latter is traversed by the main arc current, and 
draws down the core, so as to prevent / touching ¢ and 
clamp the pulley 6. The other coil s carries the shunt cur- 
rent circulating in the opposite direction to that in 8, and 
therefore counteracting its effect to an extent depending 
on their relative strengths, and therefore upon the resist- 


ance of the arc. The brake pressure exerted by / is regu- 
lated by a small — spring. When the lamp is working 
Z never sinks so low below ¢ as shown in the illustration, 
but, on the contrary, keeps quite close to it, alternately 
touching it and separating from it a minute distance only. 
This mechanism is an extremely delicate one if properly 
adjusted. The lamp, however, suffers from the disadvan- 
tage of having large solid parts underneath the light, which 
throw inconveniently large shadows downwards. This evil 
is tly mitigated if, as in the arrangement shown, the 
light is thrown downwards by a conical reflector cap. To 
show the direction toward simplicity taken by Mr. Cromp- 
ton, we illustrate by Fig. 8 his original lamp, as shown at 
the Crystal Palace. In this there are no fewer than six 
coils, The general mode of action of the lamp is, how- 
ever, nearly the same as that of the lamp shown in Fig. 7, 


the cage being lifted to strike the arc, and the descent of | creased 


the upper carbon being controlled by a brake and clock 
train. 


It may be interesting to describe very shortly a lamp 
exhibited by W. N. Tachikoleff, of St. Petersburg. It has 
some points of merit, but the mechanism is ——o- 
and expensive, and the general idea of the design, although 
original and ingenious, is rather clumsy. The lower carbon 
rests in a fixed brass tube, and is fed upwards against a 
stop of refractory material by a spiral spring like that of a 


coach lamp. The upper carbon is between two 
wheels, the revolution of which f this carbon down- 
wards. Thus there is nothing but rotary motion in any 


— of the mechanism, the carbon sticks alone having 
ongitudinal motion. This is the chief point of merit in 
the design. Although it is not one of much importance— 


\ 


Fig. 8. 
because rotating pieces require, ceteris paribus, just as 
much force to start and stop their motions as do pieces 
moving rectilinearly—still it might be worth while to work 
this idea out more neatly than is done in the present lamp. 
The are current comes to the carbon through one of 
these wheels, which, being centred on a swing lever, 
is made to press with sufficient force to make good 


contact the carbon stick by the action of 
an electro- et traversed by the main arc current. 
This wheel is to revolve in its bearings. The other is 


in one piece with a fine thread worm wheel actuated by a 
worm on the vertical spindle of a diminutive electro-motor. 
A shunt to the main current drives this motor so as to 
lower the upper carbon when the shunt gains sufficient 
strength to do this work. The speed of rotation of this 
motor is ted by a small four-all governor, the legs 
of which when they fly beyond certain limiting positions 
catch upon stops, thus stopping the rotation of the motor 
and the feeding of the carbon. It is hardly necessary to 
say that this arrangement does not regulate well; but, in 
spite of the crudeness of the design, some ideas expressed 
in it deserve attention. A second shunt exciting another 
electro-magnet makes contact for a short circuit when the 
current reaches the limit considered safe. This contact is 
made by carbon points, one of which is mounted on the 
end of a lever to which the armature of the m t is 
attached. There are six of these lamps exhibited in the 
Rotunda. The current used is 12 ampéres. 


AccoRDING to recent census returns, there are now 88,544 British 
born subjects in India, This is exclusive of those British people 
born in India, 
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GRAPHICS, OR THE ART OF MAKING CALCU 
LATIONS BY DRAWING LINES, 
By Proressor R. H. SMITH, 
No, III. 

Division oF THE SuBsJecT—GRAPH-ARITHMETIC, 

Grapnics may be divided in correspondence with the 
ordinarily-recognised different methods and subjects of 
calculation, These are :—(a) Arithmetic, (6) Algebra, (c) 
Trigonometry, (7) Dynamics, (e) Tabulation and Analysis 
of Experimental and Mathematical Results. A few words 
of explanation regarding each of these sections of the sub- 
jects may be useful before proceeding to the detailed 
treatment. 

Graph-arithmetic.—Arithmetic shows how to find in- 
or decreased quantities when they are altered by 
given amounts or in given ratios. As the solution of 
every practical problem involves, and, in fact, to a great 
extent consists in a more or less complex series of such 
operations, the rules of arithmetic are applied continually 
throughout all _— constructions. It is thus of great 
importance to be thoroughly familiar with them, and with 
the special suitability of each rule for the circumstances to 
which it is most adapted. 

Graph-algebra consists in the solution of equations by 
drawing straight lines and curves, Not much will be said 
on this subject, as it is not of special interest to engineers, 
The usefulness of the method in solving equations, which 
would be very difficult or impossible to solve by other 
means, will be illustrated by a few examples. 

Grapho-trigonometry is the “ solution” of triangles and 
other rectilinear figures, that is, the calculation of unmea- 
sured sides, angles, and areas from the sides and angles 
that have been measured. Applications to surveying 
measurements will be given, especial attention being given 
to rome that are difficult to solve by other means. 

rapho-dynamics.—Dynamics may be considered under 
three heads :—Kinematics, or the pure geometry of motion ; 
kinetics, or the laws of motion as dependent on the masses 
of the bodies moving ; and statics, that special branch of 
kinetics dealing with cases in which the motions are zero, 
and the forces in equilibrium. Some simple constructions 
which apply equally to all three sections of dynamics will 
first be illustrated. There is great practical convenience 
in treating statics separately from kinetics ; and since the 
bulk of the interesting engineering problems to which the 
graphic method has been eel belongs to statics—e.g., 
applications to bridge and roofwork—this portion of the 
subject will be taken before the more difficult problems of 
the kinetics of motion. The plan of separating kinematics 
from kinetics has been followed in many modern text- 
books of high authority ; but, whatever advantages this 
may offer from a strictly logical and deductive point of 
view, itis very questionable whether there is any gain in 
following the system in the teaching of practical mechanics, 
There is no such thing as pure motion unconnected with 
mass ; and, as it is by far the safest course to draw all our 
knowledge from our actual experience, it seems best to 
treat the two parts of the subject simultaneously. This is 
the course that will be followed in these articles, especially 
because all our examples must be drawn from the region 
of practical engineering work. 

he results of a series of experiments—for example, on 
the relation between the speed of a vessel and the horse- 
power indicated by its engine, or on the relation between 
the pressure and temperature of steam—are best made 
clear by plotting them graphically, z.c., drawing a curve, 
the rectangular ordinates to which are the values of the 
quantities whose relation is to be investigated. This 
assists in the elimination of experimental errors; it 
shows the relation found in a very clear manner to the 
eye, and through it to the mind; and if a formula is 
desired to represent the variation, the curve can be 
analysed as to its geometrical properties, 

e best and most accurate formula by which to design 
some dimension is often complicated and tedious in its 
application to each special case. This prevents its use in 
practical life where men are busy and have to economise 
time. Its use is also prevented by the difficulty of 
understanding the general meaning or the effect of so 
complex arule. These difficulties are entirely done away 
with if the results of the formula are represented by a 
curve, and the application of a difficult and cumbrous 
formula becomes absolutely as easy as that of the most 
simple. These curves ought to be drawn on square sec- 
roel ga the divisions of which ought usually to be 
decimal. This plotting out of experimental and mathe- 
matical results may be called graphic tabulation. 

Simple addition and subtraction can seldom be per- 
formed by pate means with any advantage, so far 
as ease and rapidity are concern Suppose two or 
more quantities known, and that they are to be added 
together. The sum can be found by ordinary nu- 
merical addition much more easily and quickly than can 
be completed the process of as off the magnitudes to 
a certain scale along a straight line, each successive length 
plotted having its left-hand end at the right-hand end of 
the preceding one, and then reading off to scale the length 
of the line made up of these separate This is evi- 
dently the only possible graphic process of arithmetical 
addition. If any of the magnitudes are to be subtracted, 
they are to be measured off in the opposite direction to 
that of the others—that is, backwards along the line on 
which these others have already been plotted off. This 
graphic method of addition is, nevertheless, often con- 
venient as a step ina more lengthy and complex graphic cal- 
culation. Suppose that by graphic means we have obtai 

lines the lengths of which represent to a certain scale cer- 
tain magnitudes. These magnitudes taken separately may 
be of no interest, but their sum may be the final object 
of the calculation, or may be needed ‘in order to continue 
the calculation to its completion. It would cause more 
trouble, use more time, and be less accurate to read off each 
of these parts to scale and add the scaled le numeri- 
cally than to add them graphically by careful use of the 
dividers, or otherwise, and to read off to scale only the 
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ting sum of the lengths. The scale cannot be read to 

—_ minutences and accuracy as the dividers can be set to, 
and the sum of the errors in reading the different quan- 
tities to scale is therefore always probably ter than 
that of the errors due to inexact setting of the dividers. 
Moreover, the error in reading to scale is nearly always in 
the same direction—either always a little too much or else 
always slightly too small, the direction of the error 
depending on the peculiarity of the ys of the 
draughtsman. The error in setting the dividers has not 
the same invariable character; it is as often positive as 
negative, and the chances are that numerous errors of 
this sort will not sccumulate, but will more probably 
neutralise each other to so great an extent that the sum 
of a large number of errors will be by no means corre- 
spondingly large. 

Sometimes a can only be found _s 
up a ve long series of very small parts. e mag- 
nitude of. each small part in the series may be de- 
termined beforehand, but not unfrequently it cannot be 
found until the sum of all the previous in the series 
has been calculated. This kind of addition is called inte- 

tion. Sometimes, when the law determining the suc- 
cessive values of the small is a simple mathematical 
one, the process of integration is very much simplified by 
mathematical calculation, as explained in the Integral 
and Differential Calculus, To attain a moderate approxi- 
mation to accuracy, the parts require to be taken very 
small, and correspondingly numerous. Thus to —_ 
by ordinary numerical addition is an immensely tedious 
operation. The same process, however, may be carried out 
much more rapidly, and with much less fatigue, by graphic 
means. In the later of these articles, when we deal with 
somewhat complicated constructions, we shall have many 
illustrations of this graphic integration. As illustrations 
of the beneficial employment of Lae ro integration occur 
only in these somewhat difficult problems, we may by 
the subject for the present, promising to return to it when 
its utility will have become more evident and its interest, 
therefore, greater. 

Graphic multiplication.—The problem is to find the pro- 
duct of two or more known quantities. 

Let a and b be the quantities; x = ab is to be found. 
This may be thrown into one of the two forms— 


quantity 


and— 


The grails construction is to draw two similar triangles, 
in one of which two sides are made 1 and 6 (or 1 a a), 
and in the other of which the two similar sides are a and x 
(or band x). This will give us a line zx, the length of 
which to the proper scale represents the product ab. The 
pair of triangles may be formed in the two ways 


repre- 
sented in Fig. 5. In the first of the Figs. 5 5 is associated 


intersection becomes less well defined, and the reading of 
a length to it becomes liable to a ible error. 
This arises in two ways, illustrated in Figs. 6 and 7. In 
Fig. ¢ the thickness of the intersecting lines is magnified, 


line being shown by a double line. The intersection of 
the two has really the length marked ¢ on the diagram. 


Fig6. 


In the first two constructions of Fig, 5,1 = lin. ; in the 
third 1 = 2in.* If in. had been taken as unity, the 
lines m and m' would have been inclined to 6 and xz at a 
very small angle, and the intersection of m' defining the 
por of x would have been an ill-conditioned one, It is 
true that a long length can be read with a smaller per- 
centage of error than ashort one. If lengths can be 
read to ‘Olin., an error of ‘005in. is ten times more 
serious in a length of Qin. than it is in one of 
20in. But the error that may arise from a small 
inaceuracy in the direction of the line m'—due 
either to inexact setting of the set-square to the line 
m, or else occurring in the sliding of the set-square 
from the position m to the position m'—increases 
much faster than does the length of «—nearly in 
the ratio of the square of this length. Also it must 
be remembered that if it is possible to read the 
long x with greater proportionate exactitude, to 
obtain the long x a short 1 must be used. As the 
proportionate error in reading x decreases, the 

roportionate error in marking off 1 increases. It 


The angle of intersection being @, and the thickness of the 
line ¢, it is easily shown that the length of the inter- 
section is— 
1 + cos. 
e=t : 
sin, 

which becomes very rapidly larger as @ becomes smaller. 
The reading of a length to this intersection must be inde- 
finite within this range e. 

In Fig. 7 is shown the error in the position of the inter- 
section resulting from drawing one of the lines in a slightly 
incorrect direction. If the incorrectly drawn line is drawn 


from a — distant H from the other line, it is easy to 
— that the error e resulting from an error € iit 
e direction is equal to— 


sin, * 
which for the same error ¢ increases still more rapidly 
as decreases than does the error shown in Fig. 6. 

In Fig. 5, of course,a and b may represent any quan- 
tities either of the same kind or of different kinds. For 
instance, they may both be lengths, and then the desired 
product is an area, If they are both of the same kind 
they can be marked off to the same scale. If they are of 
different kinds they must of necessity be represented on 
different scales. In either care their product cannot be 
measured to the same scale as either of the factors. What, 
then, are the relations between the different scales 

employed in the construction? This is explained 


at once by observing that a length to represent 
waly has been marked off. is unit length 
has , of course, measured to a certain scale. 


In the first diagram of Fig. 5, it is set off on the 
same line asa, Su cn. * has been measured 
to the same scale as been used for a, then x 
must be read to the same scale as }, in order 
that its length read to that scale may numeri- 
cally equal the product of a and }, geome- 
trical ratio equation being— 

61 
But if « is to represent, not only the numerical 
magnitude of a 6, but the real product ad itself 
to ascale of its own, that e cannot be the 
same as that of b. The unit of that scale re- 
presents unit quantity of the particular kind 
resulting from the multiplication of a and b. 
For instance, if a and 6 are lengths, say in feet, 
the unit of the x scale is unit area, say 1 square 
foot; or if a is a length in feet, and 6 a weight in 
pounds-weight, the scale of x is one of quantities 
of work, or of force moments, in foot-pounds. 


= 


‘ 


with 1 in the one triangle and x with a in the other, 1 and 
a being marked off along the same straight line—or 
parallels—and x and 6 lying along the other side of the 
triangle—or parallel sides, The two lines on which bral 
are marked may stand inclined to each other at any angle. 
In the figures the heavy lines indicate the data. e light 
full lines indicate the lines that require to be actually drawn 
on the paper. The dotted lines (m and m') do not need 
to be drawn, except at the extremity of m', where the 
intersection has to be marked by drawing a short portion 
of m! across the other line. After marking off 6 a and 1 
the edge of a set-square is laid across the end points of 
band 1 in the first figure—or of aand I in the second 
re—then the set-square is slid on another straight-edge 
until its edge passes ugh the end point of a in the first 
figure, or of b in the second figure ; finally, in this position 
the intersection of m' and 5 produced, giving the extremity 
of x, is marked with pencil. 
These two di of Fig. 5 of course give the same 
length for x; but the first is a better construction than the 
second. In the first the intersection of m' determining 
the length of x is a more sharply defined point than in the 
second figure, because the angle between m'and « is 
greater in the first than in the second. This arises from 
the fact that 5 is more nearly equal to 1 than isa, There 
results the rule for the above construction that 1 should 
be marked off on the same line with that one of the two 
quantities a and 6 which differs most from 1. The differ- 
ence between the two cases is expressed by saying that 
the triangles in the first are “ better conditioned ” ton in 
the second. If in the second the ratio between a and 1 


were considerably greater than it is in the drawing, the 
“a would be “ill-conditioned.” As the pn at 
Ww two lines cut each other becomes smaller, their 


This may be more clearly understood, perhaps, 
by considering the equation 9 a form— 


This equation may be expressed in words thus: “x to the 
scale of a multiplied by 1 to the scale b equals a multiplied 
by b,” or “ x to the scale of 5 multiplied by 1 to the scale 
of a equals 6 multiplied by a.” It is plain that the scale 
of « depends on that to which 1 has been marked off, and 
that any scale may be adopted for 1, provided a corre- 
sponding inverse change is made in the scale to which x is 
read off. For example, in the third diagram of Fig. 5, 
1 is marked off to double the previously used scale. 
The length in inches obtained for x is just half that 
obtained in the first two diagrams, but when read to 
half the scale used for « in these first two di the 
same result is obtained as before. To illustrate further, 
suppose a is a number of pounds weight, say 160Ib., 
measured to the scale of ;4,in. = 1 Ib., and 6 is a number 
of feet, say 11ft., measured to the scale of jin. = lft. 
— now, that unity is marked off to the same scale 
as that of 6; that is, ;,in. is marked off as 1. Then x 
must be read to numerically the same scale as a, that is, 
to the scale ;4,;in. = 1 foot-pound. It would be found to 
be 17°6in. long, and to this scale would mean 1760 foot- 
pounds, Suppose, however, that 1 is marked off to double 
the b-scale, that is, 2in., is taken as unity ; then the length 
obtained for x would be 8°8in., and this length must be 
read numerically to half the a-scale, namely, styin, = 
1 foot-pound ; and to this scale it will mean as before 
1760 foot-pounds, Once more, suppose lin. taken as unity 
1), that is, ten times as much as —— lft. on the 
-scale, Then the length obtained for x will be 1°76in., 
and the unit of the x scale must be ;, of the length that 
represents 1lb. on the ascale, that is, ;,5,5in. To this 
scale x measures as before 1760 foot-pounds. If Qin. is 
taken as unity, the length got for x will be ‘88in., which, read 
to the scale z75zin, = 1 foot-pound, means again 1760 lb. 


1s evident, therefore, that such a length should be 
adopted for 1 as wil! make the intersection of m!' 
with x as well-conditioned as possible. This result 
is obtained by adopting for 1 a convenient length 
as nearly equal either a or b as possible. But it 
must not be chosen so as to give an awkward scale 
by which to read x. Thus, if the scales used are 
parts of inches, 1 may be chosen 10in., or 5in., or 2in., or 
lin., or din. If millimetre scales are used, 200, 100, 50, 
20, or 10 mm. may be used as 1. 

is rule of arranging the units so as to well-con- 
ditioned triangles cannot always be attended to through 
long complicated graphic constructions involving series of 
successive multiplications of a variety of quantities of 
greatly different magnitudes, because in order to follow it 
it would be n to change the unit and the scales 
from time to time. This would lead to hopeless confusion, 
and in such circumstances it is uently necessary to 
work with ill-conditioned triangles, e above considera- 
tions are, however, of the greatest , oo importance 
throughout the whole of graphic tion, and they 
have, therefore, been presented here very fully. When- 
ever it leads to no confusion or other inconvenience, the 
unit should be chosen according to the above explained 
principle. Whenever it is impracticable to do so, it is well 
to remember that increased care and exactitude in drawing 
is n whenever intersections at acute angles have to 
tion of the true meanings of the different scales used 
throughout the diagram, to understand the relations 
between the scales; and to avoid the confusion of 
Ler. gat that scales which are essentially different in 
kind can be in any sense the “same scale”—that is, for 
example, that lin. = 1 lb. and lin. = lft, and lin. = 1 
foot-pound, and lin. = 1 square foot area, are in any sense 
the same scales, or that they a in any way, except 
that they are to be read numerically in the same manner. 
While the difference of the scale of z from those of a and of 
6 should be remembered, its relation to these should be 
clearly comprehended, and the manner in which it is to be 
deduced from these and from the value taken as 1 should 
never be lost sight of. 

The construction of Fig. 5 can be modified in a great 
variety of ways according to convenience in i 
circumstances. The ial circumstances result chiefly 
from the different relative positions on the draw- 
ing paper that are found to be occupied by the factors 
a and 6 in the course of an extensive graphic calcu- 
lation. The factors generally result from previous portions 
of the calculations as lines in certain parts of the draw- 
ing. Itis not desired to draw them over again in order to 
perform the multiplication. They are to be used in what- 
a they may happen to have been placed in 

ly. They may be near or distant, 
dicular, or oblique to each other. They may both radi 
from one point; the extremity of one may lie in some 
nee point of the other; or they may cross each 
other. 


THE WORKS OF MESSRS. ESCHER, WYSS, AND 
CO. AT ZURICH. 
No. L 

Tue celebrated Swiss engineering works of Messrs. Escher, Wyss, 
and Co., of Zurich, were founded in 1807 by M. Hans Kaspar 
Escher, who had been educated as an architect, and studied for 
his profession for some time in Rome. Several buildings 
designed by him may be seen in Zurich, the chief commercial 
town in Switzerland. The natural taste of Kaspar Escher was, 

however, in the direction of mechanical engineering. 
cotton-spinning machines first came into use in England, their 
exportation was forbidden bylaw. Kaspar Escher, who believed 
they had a great future before them, came to England to examine 
them ; but the jealousy against their inspection by foreigners was 
so great, that he had to gather what information about them he 
could, by inspecting what he could see of them from the streets 
outside factory windows. He returned to Zurich, and set to 
work to solve the problem ; at first he made small models of 
machines and parts of machines which were worked by hand, 
until at last he overcame the difficulties in the way of construct- 
ing one for practical use, to be driven by water power. He then 
bought a flour mill at Zurich, erected a spinning mill on a larger 
scale on its site, and drove his machinery with two new large 
water-wheels made by himself. Thus was founded the firm of 
Escher, Wyss, and Co. At the outset it was a joint stock com- 
y, formed to erect and work a cotton mill; there were but 
‘ew shareholders, most of whom were not responsible for more 
than the amount of their shares. The liability, however, of two 
of the members, M. Kaspar Escher and his brother-in-law, M. 
De Muralt, was unlimited. Finally, the establishment became a 
private firm in the hands of Kaspar Escher and his son Albert, 
assisted by the afore-mentioned M. De Muralt. The liability 
of M. Wyss, one of the early shareholders, was limited, and he 
did not remain a member of the firm longer than any other of 
the limited liability shareholders, Kaspar Escher was born in 
1775, and died in 1859. His only son, Albert, served his time in 
* These are the scales to which these for 
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some eering works at Manchester, and contributed much 
by his ability and inventive genius to the extension of the busi- 
ness and reputation of the firm of Escher, Wyss, and Co. He 
married the danghter of Mr. John Kennedy, of Manchester, in 
which city he died, and was buried in 1845. After the death of 
Albert Escher, M. De May, a lawyer, of Berne, who was the 
son-in-law of Kaspar Escher, became a partner in the firm. Sub- 
sequently, M. De May’s son-in-law, Mr. Mousson, likewise Mr. 
de Gonzenbach, of Berne, who married the only daughter of M. 
Albert Escher, became partners, and took an active part in the 
management of the establishment. At the present time, M. 
De Gonzenbach and M. Gustav Neville, of Geneva, are the sole 
proprietors of the firm of Escher, Wyss, and Co. ; the liability of 
the former partner is limited to the amount of his share, the 
liability of the latter is unlimited. 

The first cotton-spinning mill of Kaspar Escher at Zurich was 


licensed to carry 1500 passengers. The scale of Fig. 1 is 1 in 
600; that of Figs. 2, 4, and 5 is 1 in 275; that of Fig. 3 is 1 in 
225. These boats cost at that time, all fitted up and ready for 
work, 400,000f.; they are warmed throughout oe steam 
from the boilers. The hull is entirely of iron. e compound 
engine m is supplied with steam by two boilers c, having three 
furnaces each; they are worked at about six atmospheres. The 
paddle-wheels are 4°] metres in diameter, and the floats 
2°6 metres long. Ropes and other stores are kept in A, to which 
access is given by the ladder a. The second-class kitchen is at 
B, and the dining saloon at D; the latter is 11°5 metres long; 
the staircase is at d; the seats and couches are of wood. This 
saloon is separated from the engine-room by a series of three 
cabins E, fitted with seats e, tables, and chairs. These cabins 
are used solely by the enginemen and stokers, who have direct 
access to the engine-room F. This room is 12 metres long; it 


erected in 1807, and was in use for many years, together with 
the adjoining shops which he built for the construction of his 
own machinery. In course of time, between 1820 and 1830, he 
also constructed water-wheels, gearing, and such-like, when a 
demand‘for cotion-spinning machinery arose among his neigh- 
bours ; consequently, he began the manufacture of machines for 
them. In 1837 the general manufacture of marine and sta- 
tionary engines commenced at the works, as well as steamboats 
for the Swiss and, indeed, the Italian lakes, which latter steam- 
boats were transported piecemeal over the St. Gothard Pass, and 
put tegether in the lakes on the other side. The demand for 
these lake boats increased from various parts of the world, until 
in 1850 more than 1200 men were employed at the works ; the 
present reduction in that number is partly due to the abandon- 
ment of the construction of cotton-spinning and weaving 
machinery, and partly to the introduction of labour-saving 
appliances. In 1841 Messrs. Escher, Wyss, and Co., began to 
make the various descriptions of machinery used in paper mills, 
and in 1844 the firm turned out its first turbine. In 1847 it 
founded the first of two branch establishments, each under the 
charge of a local manager. One of these branch establishments 
is at Leesdorf, near Baden, in Austria; it now employs from 
200 to 300 men. The other branch, employing about the same 
number of men, was established in Ravensburg, Wurtemburg, 
in 1856. At these two branches machinery for paper mills, flour 
mills, and other purposes is constructed, as well as turbines, 
water-wheels, and all kinds of gearing. Messrs. Escher, Wyss, 
and Co. were the first on the Continent to make steam engines 
on the Woolf principle. An engine of this description, made by 


them, was the first and only one on view in the London Inter- | 


national Exhibition of 1862. In 1870 they turned out ferry 
boats for the Lake of Constance, by which goods trains up to the 
length of eighteen loaded wagons are to this day ferried across 
between the railways on both sides. The locomotives are not 
carried across with them, but could be if necessary. For a short 
time Messrs. Escher, Wyss, and Co. made locomotives, and 
twenty were supplied by them for the line running between 
Calcutta and Delhi. In 1876, the year of the crisis, they began 
to specialise more ; then it was they abandoned the making of 
cotton-spinning and weaving machines, as already stated. 

At present about 900 men are employed in the Zurich works. 
The establishment is on the east bank of the river Limmat, 
by which the surplus water of the Lake of Zurich is carried off. 
The town of Zurich lies between the lake and the works. It is 
a remarkable thing to see shipbuilding going on in the middle of 
an inland country ; at present several steamboats for the Brazils 
and elsewhere are in course of construction on the premises. 
They are put together under sheds, but not rivetted ; after- 
wards they are taken to pieces and transported to their desti- 
nation. The river alongside the works, although broad and 
swift, is too shallow for the floatation of steamboats. 

The works consist of a foundry, machine shops, carpenters’ 
shops, and shipbuilding sheds. The foundry is too far from 
the rest of the works to be convenient, so a new one will soon 
be built. The present foundry employs about 200 workmen. 
The pig iron at present in use in it is English and Scotch. 
The cost of transit to Zurich is from £1 6s. to £1 83. per ton, 
including the Swiss customs duty of 6f—about 5s—per ton. It 
comes usually to ; then is transhipped into the 
Rhine boats, by which it is carried to Mannheim, whence it is 
brought to Zurich by rail. 

The machine shop, chiefly devoted to the construction of 
turbines, gearing, and paper-making machines, has about 400 men 


working in it. The turbines made in it are from 4 to 500-horse | P 


power, and, according to their construction, will work with a 
fall of water varying from 1 m. to 200m. The Zurich establish- 
ment, as a whole, consists of two branches—one for turbines, 
gearing, and paper-making machines, the other for the construc- 
tion of land and marine engines and boilers. 

At the present time one paper-making machine for Belgium, 
one for Russia, two for Italy, and some for France and Germany 
are in course of construction at the works; also some screw 
and paddle engines for Rhine boats, and a fine screw yacht for 
the Lake of Geneva, with an engine made by the firm, which was on 
view at the late Swiss National Exhibition at Zurich ; a saloon 
steamer ordered by the Austrian Government for the Lake of 
Constance, and which will ply in connection with the Arlberg 
Railway, from Innsbruck to Switzerland; nine flat-bottomed 
boats, 30 m. to 70 m. in length, for the Brazilian rivers ; sundry 
horizontal engines ; and various minor pieces of m i 

The works themselves present but the usual features of such 
establishments. In addition to the larger machine shops are a 
carpenters’ shop, for the making of patterns; a large black- 
smiths’ shop, with numerous forges aud three small steam 
hammers ; a boiler-house, with an Englishman as its foreman ; 
and the usual smaller departments. A steam engine of 100-horse 
power, with ti one in addition, is used to 
nes power to that derived from the water of the 

immat. 

The manufacture of steamboats and marine engines began in 
1837, and up to the present time 403 marine engines have been 
constructed, in most cases with the boatsalso. The construction 
of turbines began in 1844, and the number made in Zurich and 
the two branch establishments to this date is 1302. The paper- 
making machines made since 1841 number 134. The stationary 
and other engines made in Zurich from the first number 1100. 

The first tangential turbine ever constructed was turned out 
at the Zurich works in 1846. Most of the turbines now made by 
the firm are on the Jonval and Girard systems. 

The first steamboats built for the Swiss Lakes were the Linth- 
Escher for the lake of Zurich, and the Ville de Lucerne for that 
of Luce:ne. The steamboats on the Lake of Lucerne are well 
known to most European tourists, and they are of ‘the descrip- 
tion represented in our engravings on page 398, but a few feet 
shorter, the dimensions there given by us being those of the 
Helvetia, which has been plying on the Lake of Zurich since 
1874, and the Mont Blanc, which has been running on the Lake 
of Geneva for the same time. These boats are of 120 nominal 


and 600 indicated horse-power; on the trial trips they attained 
a speed of 16 miles per hour. Their length between perpendi- 


culars is 64 metres; they draw 1°30 metre of water, and are 


t the engines m, the boilers c, the coal bunkers s, and is 
reached by the iron ladder /. 

In the stern of the boat, near the rudder, is a recess R, with 
the iron ladder r, to give access to the sleeping cabin G with its 
bunks gy. In connection with this is the first-class saloon H, 
with its companion. This saloon is lighted, like all the others on 
this level, by means of portholes. Dinner tables are laid out in 
this saloon for those who desire refreshment, and the cooking 
department is at I. Near this, at J, is the sleeping cabin of the 
captain. A grand saloon K, 12 metres long, occupies one portion 
of the deck; it is reserved for first-class passengers. Its con- 
tinuous lines of windows permit wide views of the —s 
scenery; it is elegantly furnished, and its couches are cov 
with red velvet. A narrow upon the deck runs round 
the outside of this saloon. Near the entrance of this saloon on 
the left is the door of the water-closet L, and near it the little 
office N devoted to the purposes of the steamboat service. By 
the side of this is the companion of the saloon H. Near the paddle- 
boxes on each side are two little smoking cabins O 0! ; the 
office T of the ticket collector, and the water-closets Q and qg. S 
is the second-class deck saloon, with an open 8 adjoining on 
the main deck. All the main deck is covered by the upper deck 
P, exclusively reserved for first-class passengers. An awning is 
thrown over this in hot weather to shield the passengers from 
the direct rays of the sun, which have great power on the Swiss 
and Italian lakes during the summer months. The staircases P! 
give access to this upper deck. High up in the centre of the 
boat is the bridge occupied by the captain and by the man at the 
wheel ; it is reached by the ladders u u!. 


LETTERS TO THE EDITOR. 
We do not hold ourselves Jor the 
(We opinions of our 


THE WATER-TIGHT SUB-DIVISION OF STEAMSHIPS. 

Sz,—The illustrations of the United States steamship Chicago 
in your this week’s issue show an arrangement of dividing and 
quaking anten-4ight the coal bunkers along the sides. This seems to 
be an admirable arrangement for protection by coal from shot, and 
as giving @ power or reserve of buoyancy for su i 
in the event of injury to other portions of the h 
other destructive agents. I have for some time advocated t 
system of construction, which may be carried out in vessels without 
considerably interfering with their internal arrangements, or with- 
out any appreciable increase in cost in the construction; but 
instead of making the coal bunkers water-tight as in the Chicago, 
I propose to make or construct these ch s or pockets within 
the vessel herself, and incorporated with and forming part of her 
structure, and to have rie trunks leading to all the holds 
and spaces of the chambers. If this principle of construction were 
more generally adopted, there would be one element given to the 
vessel for protection from foundering or sinking. 

The principle might be introduced with advantage into vessels of 
the merchant service and mail steamers as protection from sinking, 
and if the Austral, so recently sunk through water entering her 
holes, had some arrangement of this kind in her construction she 
probably would not have so readily foundered. These casings, 


the vessel 
by torpedoes or 


a heavy gale. None of the permanent works suffered in the 
slightest nope—ent a bolt started nor a plank lost. In addition, 
it may be interesting to you to know that at those parts of the 
foreshore where the novel system of sroyning initiated by me is 
complete there was no loss of beach. e scour at the Pack of 
those groynes, built in the old-fashioned way, by at right 
angles, or nearly right angles, to the shore line, has followed the 
invariable rule. here, however, the ynes are at an angle of 
60 deg. and 45 deg. to the shore lines, there is not now, and never 
has been since their erection, much scour. At the lee side of the 
45 deg. groynes there has never been any scour, while sufficient 
shingle has been retained on the weather face to protect the shore, 
although the gale of 1st September was a very severe one, on the 


r of ~ tren to thi having proved 
‘ar Ken e e east ha a 
the ta groyning on the south coast 


failure, I believe ture of 
will be in this direction. 
November 21st. E. B, Memb. Inst. 0.E, 


SCIENTIFIC PROGRESS, 

Srr,—P. I ought to apologise for forwarding to you an 

epistle more calculated to amuse than instruct, but if viewed 

correctly, it should be both instructive and interesting. In 

searching through the national archives collected in the Lil 

of the British Museum, I encountered a small pamphlet pur- 
rting to offer the causation of the severe frost in 1814—the 

t time, to the best of my judgment, that a fair was held upon 
the Thames. 

The author, in his preface, states:—‘‘To the reflective mind 
nothing can be more agreeable than a philosophic account of the mar- 
vellous works of nature.” After this oeing Beene. the author 
proceeds with that peculiar self-sufficiency, characteristic of many 
scientific authors, to inform his readers ‘‘ that of all substances 
the atmosphere either absorbs or throws out heat with the most 
remarkable facility, and in one or the other of these states it 
always is in regard to the surface of the earth, as for such bodies that 
are p on or near the earth they have no proper temperature of 
theirown. When the air has been for some time absorbing heat 
from terrestrial bodies, a frost must be the undoubted conse- 
ate, and if this absorption continued for a length of time, 

e whole earth would be converted to a frozen mass. There are 
however, certain powers in nature by which this is frustrated, and 
the most violent frost we can imagine must defeat its own pur- 
pose, and end in a thaw.” 

Surely, Sir, this must have been most comforting intelligence, 
Authors of to-day, to judge from their wri , possess as direct 
a knowledge as our author; but when did a dal, a Glashier, 
or any that professedly devote themselves to these things, after 
their poor readers had end the misery of wading through 
their column upon column of figures or facts, ever derive such 
consoling and comforting assurance as this author of the good old 
times furnished ? R, SHEWARD. 

Grange-road, Eastbourne, November 20th. 


INSIDE CYLINDER LOCOMOTIVES, 


Srm,—Since perusing your valuable article in your number of 
last week under the above heading—which is, perhaps, at this 
stage of the discussion, more suitable than that of ‘ The Glad- 
stone ”"—I have received two or three letters upon the subject from 
engineers and others connected in various ways with locomotive 
work, of a more or less contradictory nature. Foremost among 
these is one who will doubtless not object to publicity being given 
to his information, and who, after justly reproving me in a manner 


his | for not having sent a cross-sectional sketch of the cylinders of the 


Glasgow and South-Western engine, besides the half-plan, as 
being liable to mislead one in judging of port area, goes on to say : 
“In the South-Western—Glasgow and South-Western—engine the 
ports are in one length, contracted at centre, but advantage taken 
of what can be got, and enlarged above and below. . . . Itis 
well known that these engines are not throttled in any te quite 
the reverse, and valves above and valves below are old 5 
however some engineers may twist them into shapes as 
something new.” 

Respecting the latter part of my correspondent’s communication. 
he is certainly right as to the antiquity of the employment of 
valves above the cylinder, but I believe that valves below are a 
comparatively recent adaptation, With regard, however, to the 
first part of his letter, surely there must be some comparison 
between the values of various forms of exhaust ports, as, for 
even supposing the space above and below the centre 


chambers, or sub-divisions along the sides give not onl tecti 
from sinking, but also a reserve of shoulder and stability for 
prevention from capsi They may be constructed of light 
plating and divided by partial bulkheads or diaphragms, and the 
spaces utilised, as in the Chi , for stowage of coal, mails, specie, 
er baggage, light and valuable cargo, and for other 
of the ship as desired. ‘The principle has been 
in the Patent-office since 1878, and is one worthy at least of ad 
war v more especially to armour 
October 29¢h. 


Charlton, S.E., J. ANDREWS, 


GROYNES FOR PROTECTING FORESHORES, 

S1r,—Your article in THz ENGINEER of the 26th ult., on groynes 
for protecting foreshores, cannot fail to be of interest to those of the 
profession who are more immediately brought in contact with that 
class of work, and there can be no doubt that in many instances 
er groynes of fir poles would be found to answer where closely 

eeted ones have failed to uce any permanent good. 

As you rightly observe, the currents generated by wave action 
in a day’s gale will at many places work a greater change in a 
foreshore t @ year’s ordinary weather; and although the close 
groynes doubtlessly retain the shingle silted against them in ordi- 
nary weather, yet during a gale it not unfrequently happens that 
the back wash of the sea after the water strikes the groynes is 
sufficient to denude the foreshore of the shingle which has ore! 
been months in accumulating. But more especially does this seem 
to be the case where a sea wall exists. About three years ago the 
sea wall of the Esplanade at Ventnor was extended some distance 
along the foreshore, where a large quantity of shingle had lain 
almost undisturbed for years past, but no sooner had the wall been 
erected than the shingle began to {diminish, and in a short time 
entirely pe a na from that part of the shore in front of it, a 
close sh groyne proving al her ineffectual in permanently 
retaining tke smallest quantity, the little accumulating during fine 
weather being again swept away by the back wash of the water 
after striking the wall during the first gale. To remedy this, I 
advised the construction of some open groynes of fir poles, each in 
the shape of an inverted V, the apex placed seawards. The greater 
part of one of these has been erected, and although the work has 
since been suspended for the winter months, there is already more 
shingle in front of the wall than has been since its erection, the 
waves not having sufficient power after striking the wall to draw 
off the shingle with them as they recede, having previously had 
their greater force broken in passing through the groyne. 

I have not seen the model exhibited by Mr. Dowson at the British 
Association conversazione, probably it is an improvement upon that 
with which we have been acquainted for years past; but certain] 
the idea of open groynes has not originated, as your remarks woul: 
imply, with that gentleman. OBERT 8S. Scorr. 

‘own Surveyor’s Office, Ventnor, I.W., November 14th. 


Srr,—I have not seen last article on the Brighton beach 
question, but I understand that you state all the defences recently 
erected from my design at Hove have been washed away. I am 
sure you would not intentionally mislead those interested in this 
work, and therefore I may be iret ten to say that the works 
carried away by the gale on the ist of September last were es of 


a@ temporary , and were never expected to a 


line of the cylinder be utilised as port area for the exhaust, result- 
ing ina shallow in one = and deep in another, this form, I 
should think, can searcely so serviceable as one into which 
steam can be released directly to an uniform depth, instead of re 
of it having to squeeze, as it were, past a narrow neck, to find its 


led | Way to the blast pipe; neither is this arrangement any remedy for 


the want of space which exists between valve-face and valve-bri 
through which the expanded steam must pass to the exhaust, and 
it is this want of space which conduces to throttling, and which 
can only be compensated for by a length and width of port scarcely 
obtainable in ordinary engines. 

Allow me to correct a slight error in your above-mentioned able 
article. Instead of Mr. Stirling’s, should appear Mr. H. Smellie’s 
name, who designed the Glasgow and South-Western engine, to 
which this correspondence refers, The fault is mine, and I must 
ae in for leaving this unmentioned in my letter of the 


F. A, Frevp. 
London, W.C., November 20th. 


DOWSON’S GAS AS A MOTIVE POWER. 


S1r,—While thanking you for the able criticism of my work, 
which appeared in your issue of the 2nd inst., permit me to make 
the following remarks on some points you have referred to :— 

The seventeen days’ trial recorded was made with one 12-horse 
power and five 16-horse power nominal Otto engines. The ei 

was reckon: ly indicator diagrams, an 
counting the intakes of gas. It is believed that 90 FPadiested 
horse-power is rather under than over the average power ex 

A 34-horse power nominal worked with this gas was tested by 
Mr. D. K. Clark—vide ‘‘Smoke Abatement Report,” 1882—and the 
fuel consumption of this small engine was only 1°4 lb. per indicated 
horse-power per hour. 

Later Messrs. wes be og myself tested an 16-horse 
power with a constant , working with my gas, and the fuel 
consumption was 1°4 lb, per indicated per hour, Since 
then a new 16-horse power, specially made for this gas, was tested 

tely, ani the fuel consumption was 15 per cent. less, or about 
lb, per indicated horse-power per hour. 
Details of these trials and sketches of the apparatus used, 
together with the actual composition of the gas, &c., are given in 
the last volume—Ixxiii.--of the ‘‘ Minutes of Proceedings ” of the 
Institution of Civil Engineers. 

Although more of my gas is required to develope the same power 
as coal gas, it is not correct to suppose that with an Otto engine a 
much larger cylinder is ired, and that the volume of heated 
products Sr the exhaust is much augmented. For 
coal gas the cylinder of this engine is proportioned to receive a 
large excess of air above the 5'3 volumes theoretically required for 
its combustion. On the other hand, my gas requires theoreticall: 
only 1°1 volume of air, and without altering the ordinary engine it 
is possible to obtain 85 per cent, of the maximum power obtainable 
with coal gas, With the same sized cylinder, but with some other 
parts modified, the same maximum power can be obtained as with 
existing coal gas engines. 

Replying to your question, ‘‘Can an engine be made to develope, 
say, 100-horse power in this way?” I may mention that Messrs, 


se 
1 


Nov. 23, 1883. 


80-horse power with my gas, and they are prepared to make still 


er ones. 

Fur calculations of the relative efficiency of my gas as com- 
with coal gas and solid fuel would have been somewhat modi- 
ed had you known its precise composition, and that the enlarge- 
ment of the cylinder is not necessary; but this is now of minor 

importance, and I need not trouble you with corrections. 

J. Emerson Dowson, 
3, Great Queen-street, Westminster, November 19th, 


MODERN PHYSICS. 

§1r,—In a review recently published in Tue ENGINEER of Mr. 
Stallo’s ‘‘ Concepts of Modern Physics,” and again in a leading 
article on the teaching of science, charges of a somewhat grave 
character have been brought against the leadin; of the 
present day. The gist of these charges is as follows:—That the 
principles which are taught as the basis of modern physics and 
chemistry are utterly at variance and irreconcilable with one 
another ; and that the teachers of science are quite aware of the fact, 
but that they nevertheless go on teaching these mutually destruc- 
tive theories to their pupils as being the most certain and incon- 
trovertible of facts. But what seems to be urged is, not that the 
rival theories should be submitted to searching examination, and 
one or both dismissed as a fiction, to be superseded by something 
better, but that both should still continue to be taught, side by 
side, with the understanding that they are not actual proved 
teathe, ot merely hypotheses convenient for the purpose of working 
out results, 

I am impelled to ask for space for a brief comment on these 
articles, partly because my name was mentioned in them as having 
some time back published some comments on Mr. Stallo’s volume, 
but still more that I may enter a — — the suggestion 
just described. If two theories, however long established and 
widely based, are found to be really in hopeless contradiction, then, 
in the name of truth and common sense, let one or both go to the 
wall, and let us do without a hypothesis until we can find a better. 
To continue teaching them when proved false, because they are 
sup to be convenient, seems to me not much more wise 
or honest than to enact that bad sovereigns shall be a legal tender, 
provided the coiner admits them to be counterfeit. 

In saying this I do not forget that false hypotheses have at times 
aided powerfully in the advance of science; but surely this has 
been before they were proved false, and not afterwards. A false 
hypothesis is better than nothing, but only so long as it is not known 
to be false; and in any case it is immeasurably inferior to the true 
one. It may be true, for instance, that astronomy was at one 
time indebted for its progress to the Ptolemaic theory; but nobody 
supposes that the progress would not have been immensely quicker 
if astronomers from the first adopted the true theory of elliptic 
orbits, instead of trying for centuries to make the facts square 
with the false theory of circular orbits, Any physicist who deli- 
berately retains or countenances any hypoth or one moment 
after it has been shown to be false, is a traitor to his master, 
Newton, and an alien to the whole spirit of science and of 


For this 
by Mr. S 


Helmholz, Maxwell, Wundt, and Hiickel, all of whom explicitly 
recognise, besides motion, the cause of motion, namely, force, and 
look on it as one of the fundamental factors of the mechanical 
scheme of the universe, I might, I believe, add the name of 
every writer of an established English work on mechanics, scarcely 
even excepting Professor Tait. 

2. ‘‘Mass and motion are disparate. Mass is indifferent to 
motion, which may be imparted to it, and of which it may be 
divested, by a transference of motion from one mass to another. 
Mass remains the same, whether at rest or in motion.” Mr. Stallo 
gives no definition of the word “‘ disparate,” nor am I aware where 
such a definition is to be found. If it simply means “radically 
different,” the statement is correct, and we may leave it so for the 
present. To the rest of the statement I have nothing to object. 

3. “Both mass and motion are constant.” What Mr. Stallo 
means by this I am really at a loss to say. If it means that the 
mass and motion of any particular body—e.g., the earth—are 
either of them constant, it is ludicrously incorrect. If it means 

t the mass of the universe is constant, that is very much more 
than Mr. Stallo or anyone else has a right to say, unless he has 
been in the habit of measuring the universe at short intervals for a 
ps considerable time. All we can ibly say is that no creation 
or destruction of matter has within our observation. That 
mass is constant may or may not be true. That motion is constant 
certainly is not true. If it means what it says, it would mean 
that the sum of the velocities of every particle in the universe is 
always the same, which is demonstrably false. If, instead of the 
velocities, we take any function of the velocity simply, it is equally 
untrue. To see this, it is only necessary to pron any book on 
a whatever, dealing with the motion of a system of 

icles, 

Cor, 1.—‘‘Mass and motion being radically disparate, it is 
evident that mass cannot be motion or the cause of motion—it is 
inert.” That mass is not motion is true; that it is not the cause 
of motion (in the sense that one mass cannot act on another) is un- 
true. On the contrary, all action, all change, all physical 
penton are due to the mutual action of masses. Th 

homson and Tait define matter as ‘‘that which can be 
acted upon by, or can exert, force.”+ Mr. Stallo has been led into 
confusion by failing to define the word “‘inert.” This may be 
used in at least two senses— (1) a thing may be called “‘ inert” when 


* In his pamphlet on “ Speculative Science,” p. 7, Mr. Stallo attempts 
to defend this position by asserting that all the 1 of matter, 
except inertia, are modes of motion, and that inertia is the same thing as 
mass. I do not see why inertia itself may not be described as a mode of 
motion, since it is nothing more or less the property of only being 
moved at a finite rate; but in any case there must remain the something 
that moves and that has inertia, and this something is matter. Mr. 
Stallo says, ‘‘ The physicist who knows what he is talking about” speaks 
of mass, not matter. It is sufficient to reply that Thomson and Tait speak 
d, quoted by Mr. Stallo, ‘* The resolution of 
na! ond, qu p. 22 :—"* 
all in the material aes Ny ba motion of atoms caused by their 
central forces would be the completion of natural science, 


THE ENGINEER. 


it does not act on itself—this is true of matter, by the first law of 
motion ; (2) a thing may be called ‘‘inert” when it does not act 
on Jay things; this is not true of matter, by the third law of 
motion. 

Cor, 2.—‘‘ Mass cannot be hi eous, for heterogeneity is 
difference, and all difference is ca' by motion.” The last clause 
would only be correct—even according to the atomo-mechanical 
theory—if for difference we substitute “change.” That original 
differences in the things moved can be caused by motion is 
absurd, for they must have been anterior to motion. Mr. Stallo 
has been guilty of the common fallacy of substituting one state- 
ment for another somewhat like it. Therefore mass can be 
heterogeneous. 

Assumption as to atomic constitution of matter.—‘* Mass is not 
continuous, but discrete, being an aggregate of unchangeable, and 
in that sense at least, simple units.” This is canelll stated, it 
for mass we substitute matter; but it should not 
& mere assumption, but as a 
facts. Those who den 


incipl 
principle amply prove 
it must hold that space is a ple- 
num completely filled by matter, as a sugar wi! 
sugar; and I ask how motion can begin in such a plenum? 
Suppose a particle originally at rest to in to move, i.¢., 
to change its position; then one of three things must happen 
—(1) it may push another particle aside; (2) it may occupy identi- 
cally the same space as the other particle, becoming absor into 


it 3; (3) it may into empty s . On the first su ition the 
——— on. y. transferred to the second particle. The second I 
should dly have thought worth discussing, did not Mr. Stallo 


show some leaning towards it, I may therefore just remark that 
it is apparently contrary to all the phenomena of resistance, while 
I am not aware of any single piece of evidence to be adduced in its 
favour. We are therefore reduced to the third supposition, in 
which case space is not a plenum. 

Cor. 1.—‘* The elementary units of mom, being simple, are in all 
respects equal.” If the words “‘being simple” are supposed to refer 
the proof of the corollary to the molecular assumption, it is a 
flagrant perversion of words, for there the word “simple” was 
expressly limited to mean “‘ unchangeable,” while here it is taken 
to mean “ equal,” I can hardly imagine two notions more utterly 
“‘disparate,” to use Mr. Stallo’s favourite expression. Apparently, 
however, the corollary before us is meant to be ded from the 
53 homogeneity of mass” asserted in Cor. 2 above; but we haveseen 
above that this statement is founded on a fallacy, and the present 
coro) dies with it. 

Cor, 2.-—‘‘The elementary units of mass are absolutely hard and 
inelastic.” As I have pointed out on a previous occasion, there are 
two very different senses applied to the word “inelastic.” Accord- 
ing to the popular sense it means a body which does not alter its 
shape or size when e to any force—in which sense steel 
would be said to be much less elastic than india-rubber. Accord- 
ing to the scientific sense it means a body which, having been 


exposed to the force arising from another body, has no power | w 


of exercising a counter force in the opposite direction, so as to 
separate the two again; in which sense steel would be said to be 
far more elastic than india-rubber. Now, Mr. Stallo uses the word 
in the first sense, as is shown both by his inserting the word 
“hard,” and by his adding that this is “a necessary consequence 
of their simplicity, which precludes all motion of parts, and there- 
fore all change of figure.” In this sense I do not know that any 
one will dispute the statement; but it is one of no importance 
whatever in mechanics, But as we know, Mr. Stallo uses it to 
establish a contradiction, in the statement that atoms are perfectly 
necessary e kinetic t r+) 5 is no doubt uphe 
every writer on 80 he falls into grievous error 
from not attending to the definition of terms, The contradiction 
is a dream of his own, and he might just as reasonably charge 
mechanicians with asserting that india-rubber was both less and 
more elastic than steel. 

Cor. 2.—‘‘ The elementary units of mass are absolutely inert, 
and therefore purely ive; hence there can be no mu action 
between them other than mutual displacement caused by impulses 
from without.” As shown above, the statement that a thing is 
“inert” need not, and does not, mean that it is “* purely passive ;” 
hence the first of the above clauses is incorrect. As to the second, 
I am at a loss to conjecture what Mr. Stallo means by ‘‘ impulses 
from without;” where | come from, and what is their nature. 
But whatever they be, they ane neither mass nor motion, and 
cannot, therefore, be brought into harmony with Prop. 1 above. 
If the clause read, ‘‘ mutual displacement caused by impulses from 
within,” it would express very fairly what is really held by physi- 


Cor, 4.—‘‘ All potential energy, so-called, is in reality kinetic.” 
This is no doubt a correct deduction from the atomo-mechanical 
theory, and it has been doubtfully suggested in some confessedly 
bold s lations—e.g., the Unseen Universe—that it may some- 
how, in some unknown and altogether unimaginable way, be true. 
That it has ever, by any writer of repute, been laid down as an 
axiom Iam not aware. But Mr. Stallo adds to it, by way of 
explanation, the astounding statement that ‘‘ the term energy, in 
the language of modern physics, denotes the cause of motion.” 
How he comes to have let this stand in a second edition, when at 
p. 77 he himself quotes the correct definition, namely, ‘‘the capacity 
to do work,” I am at a loss to imagine. It is a cardinal instance of 
the radical vice of the book, namely, that it does not lay down 
definitions at starting, and abide by them af hs 

Here end what Mr. Stallo advances as the ultimate principles of 
modern ~—— in order that, in the next six chapters, he may 
have the pleasure of demonstrating their self-contradictions and 
absurdities. One of these principles, however, that of the atomic 
nature of matter, is, afterwards e ded and re- stated in 
chap. vii. p. 85: and to this I must draw attention, because it 
affords another instance of error caused by want of definition, and 
that an error which is of frequent occurrence. e principle is 
here expanded into three heads, as follows :— 

1, ‘‘ Atoms are absolutely simple, unchangeable, indestructible ; 
they are physically, if not mathematically, indivisible.” 

2. ‘‘ Matter consists of discrete parts, the constituent atoms 
being separated by void interstitial spaces. In contrast to the con- 


tinuity of stands the discontinuity of matter. The expan- 
sion of a body is simply an i , its ion a lessening, of 
the spacial intervals between the atoms.” 


3. The atoms composing the different chemical elements are of 
determinate specific weights, corresponding to their equivalents of 
combination.” 

Now, the word “‘ atom ” is used in at least three different senses, 
which it is every day becoming more necessary to distinguish from 
each other, and call by different names, They are as fol- 
lows :—(a) The ultimate atom, the simple, indivisible, elementary 
unit, into which all matter must ultimately be reduced, and out of 
which all matter is built up. (6) Zhe physical atom, or Molecule, 
a group of ultimate atoms, which, at some time and in some wa: 
of which we know nothing, were united together by bonds suc’ 
that no known process of nature is able to break them, or to effect 
any permanent change whatever in the properties or constitution 
of the group. (c) Zhe chemical atom, the primary constituent of 
any chemical substance (whether an element or a compound), 
defined by the fact that it cannot be divided without altering the 
chemical properties of the substance. This chemical atom may or 
may not contain a number of physical atoms. 

Por the existence and meaning of these three senses of the word, 
I may refer to Clerk-Maxwell’s well-known ‘‘ Discourse on Mole- 
cules,” or to his article ‘‘ Atom,” in the ‘‘ Encyclopedia Britannica,” 
pene I believe that in neither of these can exact definitions be 
found, such as I have done my best to supply. looking at these 
it becomes evident that the word in No, 1 section above is used in 
the first sense ; in No. 2 in the second ; and in No. 3 in the third. 


, to ex- 


th | this I must abstain. 
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Yet so little is Mr, Stallo aware of this that the whole ehapter is 
devoted to showing that these three sections are inconsistent with 
each other and with fact, assuming that the word “atom” has the 
same sense in all three. e instance is sufficient, especially as it 
has been especially singled out for comment in THE ENGINEER. 
The fact that the various chemical elements have different specific 
weights is cited as clearly contradictory to the idea that the ulti- 
mate atoms are ell alike. Now no physicist would lay it down as 
an axiom that the ultimate atoms areall alike ; but if he did there 
would of course be no contradiction. The atom of the chemist is 
not merely a group of ultimate atoms, but a group of groups 

atoms e up the up (or the physical atom 
or how many physical atoms oe make up the second 
group. There is room here for any amount of divergence in the. 
weights of, different chemical atoms. 

It would not be hard to show that Mr. Stallo’s attacks on such 
doctrines as the wave theory of light or the kinetic theory of gases 
are no less illusory than his statement of first principles; but from 
In parting from him I cannet refrain from 
expressing my admiration for his vigour and acuteness, mingled 
with my regret at the way in which he has chosen to damage his 
own cause. Mr. Stallo has a quarrel with what he calls the atomo- 


a quarrel in which I entirely ee and in which, if he 
needed it, I would stand by him to t 


simply impossible to find greater ms names in physical science 
myself 


a me tothem. If any doubt this, let him refer to their works 


THE GLADSTONE. 
can got ly designed, with slide valves een, 
whereas it is a well-known fact that than one 
y, after using ving experience of the working size, 
ve ed, and now use cylinders 18in. diameter, and still keep 
the valves een, and that hundreds of such engines are at work in 
this country. You also say that the size of the coupled wheels is at 
least 2ft. higher than ly deemed right. Well, wheels 5ft. 6in. 
diameter, coupled in front, can be seen in abundance, both north 
and south; and I know that 6ft., coupled in front, worked 
ose ge ge trains into Carlisle many years ago. So much for that 
part of novelty in the design; and with regard to the valves under 
the cylinders, engines have been working on the Great Northern 
Railway so arranged for several years, the diameter of cylinders 
being 19in. Most points of design about this engine, so far as I 
can see, have been used, and in many instances abandoned, on 
other railways; and I venture to predict that 6ft. 6in. wheels, 
coupled in front, will not extend to other main line express 
engines, I trust you will give this letter space in your next issue. 
It is really wonderful how history repeats itself, -_— with what 


le, too, GINEER, 
Springburn, Glasgow, Nov. 19th. 


GOLD MINING MACHINERY, 

ee ye | attention has been drawn to an article in your issue of 
the 26th ult., on the Madrid Exhibition, in which your correspon- 
dent states that our model of a battery of Californian gravitation 
stamps is of antiquated design. This statement we cannot allow 
to pass unnoticed, as we do not consider it a fair one. During the 
last three years we have made gravitation stamps to that design, 
and modifications of it, for eighteen of the leading gold mining 
companies, and we must give the consulting engineers of those 
companies credit for not passing our designs if antiquated. We 
may add that recently we have given these stamps our — 
attention, and we have taken care to obtain particulars of any 
improvements that have been introduced by those having the daily 
sepervision of them. . FRANK TAYLOR, 


The Sandycroft Fi and Engine Works Company, 
Limited, Chester, Nov. 16th. 


Sm,—In your issue of the 16th inst., your correspon ir. 
Stretton appears to be very positive, and I think rather heated, in 
his assertions. He says that ‘‘it is ‘ectly impossible for me to 
have travelled by the Midland 5.15 a.m. train from London to 
Sheffield without changing at Trent;” and he repeats that I have 
incorrectly stated the “distances,” &c. I have, however, no hesita- 
tion in again assuring him that I have frequently travelled from 
St. Pancras to Sheffield by that train without any change what- 
ever at Trent. And I have already referred him to ‘‘ Bradshaw’s 
Railway Guide”—from which my information was derived— 
where he will find the distance of Leeds from St. Pancras given as 
204 miles. If, however, your correspondent s su 
knowledge on the subject, I would suggest that it might be of 
advantage if he were to communicate with the proprietors of 
‘* Bradshaw’s Guide,” as otherwise it may be mis] to otbers 
as well as myself. M. M. 
London, November 17th. 


THE STRENGTH OF LEAD PIPES, ed 
S1r,—Seeing in your last impression that bursting of lead pipes 
used as mains by Pintsch’s Lighting Company is attributed to 
English made lead pipes, and that only German make will answer 
the purpose, we beg to say that we, as patentees of apparatus 
for the lighting of railway and other coaches with compressed oil 
gas, have thousands of feet of English lead pipe in use for the 
same without fracture. W. Pork AND Sons. 
Got Tectnescin and Boiler Works, 
Slough, Bucks, November 17th. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James Roffey, C.B., chief 
inspector of machinery, additional, to the Pembroke, vice Hodd; 
Charles W. G. Chambers, chief engineer, to the Superb; John F. 
Price and Edward Price, engineers, to the Superb ; James Brown, 
engineer, additional, to the Alexandra ; Edward J. Edgar, assistant 
engineer, to the Superb; John G. Fussell, assistant engineer, 
additional, to the Excellent. 


* This is the title of a paper by Wundt, actually cited by Mr. Stallo 
(p. 85) to show the deliberate ! 


views of scientific men 


mechanical, and I should call the collision theory of the universe— 
—_ with rare vigour and success. I quite agree = 
couleitien in THE ENGINEER that physicists whe held the above 
theory are bound to answer Mr. Stallo or implicitly ownthemselves Pee 
in error. But those physicists are the gentlemen who talk of 
action at a distance as “‘ unthinkable,” and teach that all the facts 
| of the universe must be explained by the bumpings of very minute 
marbles. The leaders of science teach nothing of the kind. It is 
Respecting the Constitution of Matter,”* but in the formal > 
treatises on which their reputation is based, are both harmonious ag 
with themselves and directly contradictory of the doctrines im- 
defining his terms, partly, suppose, for sheer love of fighting, has 
chosen wilfully to include among his enemies a number of men far 
more eminent than himself, who would have been his best friends; - 5 
and the result is to impair, if not destroy, the whole efficacy of his 
own work. For when a first-rate physicist takes up a work in 
which he finds himself credited with a number of opinions which 
he does not hold, and deductions from those — which are 
founded on obvious confusion of terms, his impulse is by no means 
to sit down and write a general disclaimer or reply; his impulse is 
simply to throw the book down ; and that I fear is the reason 
lhy Mr. Stallo’s work has met with so little recognition, and 4 
made so little stir, among those who are really the best — to 
judge of its value. WALTER R. BROWNE. } 
discovery. Westminster, November 13th. 
i Having made my protest, I may be allowed for a moment to — Hart 
; inquire whether there is really any just ground for the sweeping : 
charges we are considering. I venture to assert that there is not. 
a That confusion exists I admit freely, but it is a confusion as to words, , 
‘ not as to things. It is not that science makes conflicting state- 
4 ments, but that the different terms in which different statements ; 
: are made have not been understood. I hope to make this clear, so 
: far as the limits of a letter will allow. 
} purpose I cannot do better than take the summary given 
; lo, in his second chapter, of what he regards as the funda- 
mental principles of modern physics. I will not stop to inquire 
v whether there may not be persons who hold some, perhaps all, of 
8 these propositions to be true. I will only point out how far they 
represent the fixed conclusions of modern A mmo as set forth, not ‘ 
F in the speculative papers, but in the methodical treatises of its 
' foremost leaders; and for this purpose I will take them in order, ; 
presenting them with somewhat more of method than Mr. Stallo 
F uses, but following his words, and then commenting on them. 
L Proposition 1.—‘* The primary elements of all natural pheno- ne 
t mena—the ultimates of scientific annlysis—are mass and motion.” 
bi The word ‘‘mass” has been interpolated by Mr. Stallo himself 
j —as he admits, p. 25—for matter, and quite incorrectly. In 
2 Thomson and Tait, ch. ii., art. 173, matter is defined as ‘‘ that 
2 which can be perceived by the senses, or as that which can be E 
' acted upon by, or can exert, force.” Force, again, is stated to be ca ai 
vs “‘a direct object of sense—probably of all senses, certainly of the 
Mi muscular sense.” And mass is defined as the quantity mf matter | cists. 
4 ina body. But it is the thing itself, and not the quantity of it, 
which must be the ‘‘ ultimate of scientific analysis.”* Again, neither ; 
mass and motion, nor matter and motion, are held by physicists in 
general to be the “‘ultimate of scientificanalysis.” 1 simply appeal 
: to the witnesses cited by Mr. Stallo himself on page 18— Kirchhoff 
Manager. 
) 
/ 
* Mr. Stallo seems to use the word in yet a third sense, ey EE 
at least, at the present day. 
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COLONIAL OIL MILL. 


MESSRS. ROSE, DOWNS, AND THOMPSON, HULL, ENGINEERS. 


(For description see page 400.) 
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IMPROVED OIL MILL ON THE ANGLO- 
AMERICAN PRINCIPLE. 


Tue old and cumbersome methods of crushing oil seeds by 
mechanical means have, during the last few years, undergone a 
complete revolution. By the old process, the seed having been 
flattened between a pair of stones, was afterwards ground by 
edge stones, weighing in some cases as much as 20 tons, and 
working at about eighteen revolutions per minute. Having 
been sufficiently ground, the seed was taken to a kettle or steam 
jacketted vessel, where it was heated, and thence drawn—in 
quantities sufficient for a cake—in woollen bags, which were 

in a hydraulic From four to six bags was the 
utmost that could be got into the press at one time, and the 
cakes were pressed between wrappers of horsehair or similar 
material. All this involved a good deal of manual labour, a 
cumbersome plant, and a considerable expense in the frequent 
replacing of the horsehair wrappers, each of which involved a 
cost of about £4. The modern requirements of trade 
have in every branch of industry ruthlessly compelled the aban- 
donment of the slow, easy-going methods which satisfied the 
times when competition was less keen. Automatic mechanical 
arrangements, almost at every turn, more effectually, and at 
increased speed, complete manufacturing operations 

"ag send performed by hand, and oil-seed crushing machinery 
been no exception to the general rule. A couple of years 


back reference was madein the columns of THE ENGINEER to 
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7in. This ram gives only a limited pressure, and the arrange- 
ments are such as to obtain this pressure upon each press 
in about fourteen seconds. This pump then automatically ceases 
running, and the work is taken up by a second plunger, having a 
ram lin. diameter and a stroke of 7in., the second pump con- 
tinuing its work until a gross pressure of 2 tons per square inch 
is attained, which is the maximum, and is arrived at in less than 
two minutes, For shutting off the communication between the 
presses, the stop valves are so arranged that either press may 
be let down or set to work without in the smallest degree affect- 
ing the other. The oil from the presses is caught, in an oil tank 
behind, from which an oil pump, worked by an excentric, forces 
it in any desired direction. The cakes, on being withdrawn from 
the press, are stripped of the bagging and cut to size in a speci- 
ally arranged pairing machine, which is placed off the bed-plate 
behind the kettle, and is driven by the pulley shown on the main 
shaft. The paring machine is also fitted with an arrangement 
for reducing the i to meal, which is returned to 
the kettle, and again made up into cakes. The presses shown 
have corrugated press plates of Messrs. Rose, Downs, and 
Thompson’s latest type, but the cakes produced by this process 
can have any desired name or brand in block letters put upon 
them. The edges on the upper plate, it may be added, are found 
of great use in crushing some of green or moist seed. 
The plant, of which we give illustrations, on page 399, isconstructed 
to crush about 4 tons of seed per day of eleven hours, and the 
manual labour has been so reduced to a minimum that it is 
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what was being done in this direction, and a description was 
given of an altogether new departure from the old method intro- 
duced by Messrs. Rose, Downs, and Thompson, of Hull, who had 
then just completed, at Wateringbury, Kent, for Mr. R. Leigh, 
M.P., an improved oil mill on the Anglo-American principle. 
Since the mill at Wateringbury was built, further improve- 
ments have been introduced by Messrs. Rose, Downs, and 
Thompson into this class of machinery, and a number of mills 
has been erected in various parts of the world. The illustrations 
we give on page 399 represent the latest devolopment in im- 
proved oil mill machinery introduced by this firm. This 
mill, Messrs. Rose, Downs, and Thompson have named the 
“Colonial” mill, and recently we had an opportunity of inspect- 
ing the machinery complete before shipment to Calcutta, where 
it is being sent for the approaching exhibition. As compared 
with the old system of oil seed ing, Messrs. Rose, Downs, 
and Thompson claim for their method, amongst other advantazes, 
a great saving in driving power, economy of space, a more perfect 
extraction of the oil, an improved branding of the cakes, a saving 
of 50 per cent. in the labour employed im the press room, with 
also a great saving in wear and tear, while the process is equally 
applicable to linseed, cottonseed, rapeseed, or similar seeds. In 
addition to these improvements in the system, the “ Colonial” 
mill has been specially designed in structural arrangement to 
meet the requirements of exporters) The machinery and 
engine are self-contained on an iron foundation, so that 
there is no need of skilled mechanics to erect the mill, 
nor of expensive stone foundations, whilst the building covering 
the mill can, if desired, be of the lightest possible description, as 
no wall support is required. The mill consists of the following 
machinery :—A vertical steel boiler, 3ft. 7in. diameter, 8ft. 14in. 
high, with three cross tubes 7}in. diameter, shell ,%in. thick, 
crown jin. thick, uptake 9in. diameter, with all necessary fittings, 
and where wood fuel is used extra grate area can be provided. 
This boiler supplies the steam not only for the engine, but also 
for heating and damping the seed in the kettle. The engine is 
vertical, with Sin. cylinder and 12in. stroke, with high s 

governors, and stands on the cast iron bed-plate of the miil. 
This bed-plate, which is in three sections, is about 30ft. long, and 
is planed and shaped, to receive the various machines, which, 
when the top is levelled, can be fixed in their respective places by 
any intelligent man, and when the machines are in position they 
form a support for the shafting. The seed to be crushed is stored 
in a wooden bin, placed above and behind the roll frame hopper. 
The roll frame has four chilled cast iron rolls, 15in. face, 12in. dia- 
meter, so arranged as tosubject the seed to threerollings, with patent 
pressure giving apparatus. These rolls are driven by fast and loose 
pulleys by the shaft above. After the last rolling the seed falls 
through an opening in the foundation plate in a screen driven from 
the bottom roll shaft by a belt. This conveys the seed in a trough 
to a set of elevators, which supply it continuously to the kettle. 
This kettle, which is 3ft. 6in. internal diameter and 20in. deep, 
is made of cast iron and of specially strong construction. There 
is only one steam joint in it, and to reduce the liability of leak- 
age this joint is faced ina lathe. The inside furnishings of the 
kettle are a damping apparatus with perforated boss, upright 
shaft, stirrer and delivery plate, and patent slide. The kettle 
body is fitted with a wood frame and covered with felt, which is 
enclosed within iron sheeting. The crushed seed is heated in 
’ the kettle to the required temperature by steam from the boiler, 
and it is also damped by a jet of steam which is regulated by a 
wheel valve with indicating plate. When the required tempera- 
ture has been obtained the seed is withdrawn by a measuring 
box through a self-acting shuttle in the kettle bottom, and 
evenly distributed over astrip of bagging supported on a steel tray 
in a Virtue’s patent moulding machine, where it undergoes a 
compression sufficient to reduce it to the size that can be taken 
in by the but not sufficient to cause any extraction of the 
oil. The seed leaves the moulding machine in the form of a 
thick cake from nine to eleven pounds in weight, and each press 
is constructed to take in twelve of these cakes at once. The 
press cylinders are 12in. diameter and are of crucible cast steel. 
To ensure strength of construction and even distribution of 
strain throughout tlie press, all the columns, cylinders, rams, and 
heads are planed and turned accurately to gauges, and the 
pockets that take the columns, in the place of being cast, as is 
sometimes usual, with fitting strips top and bottom, are solid 
throughout, and are planed or slotted out of the solid to gauges. 
The pressure is given by a set of hydraulic pumps made 
of crucible cast steel and bored out of the solid. One 
gf the pump rams is 2}in. diameter, and has a stroke of 


| 
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intended to be worked by one man, who moulds and puts the 
twenty-four cakes into the presses,"tand {whilst they are under 
pressure is engaged paring the cakes that have been previously 
pressed. In crushing castor oil seed, a decorticating machine or 
separator can be combined with the mill, but in such a case the 
engine and boiler would require to be made larger. The illus- 
trations we give will in themselves furnish a pretty full explana- 
tion of the construction of the mill, but in our issue of May 6th, 
1881, other details were given in connection with the mill erected 
by Messrs. Rose, Downs, and Thompson, at Wateringbury, which 
will also be of interest. 


ENDLESS TROUGH CONVEYOR. 


THE endless trough conveyor is one of the latest applications 
of link-belting, consisting primarily of a heavy chain belt carried 
over a pair of wheels, and in the intermediate space a truck on 
which the chain runs. This chain or belt is provided with pans 


which, as they overlap, form an endless Power. being 
applied to revolve one of the wheels, the whole belt is thereby 
set in motion and at once becomes an endless trough conveyor. 
The accompanying engraving illustrates a section of this con- 


veyor. A few of the pans are removed, to show the construc- 
tion of the links; and above this a link and coupler are shown 


on a larger scale. As will be seen, this link is provided with 
wings, to form a rigid support for the pan to be rivetted to 
it. To reduce friction each link is provided with three rollers, 
2s will be seen in the engraving. This outfit makes a fire-proof 
conveyor which will handle hot ore from roasting kiln to crusher, 
and convey coal, broken stone, or other gritty and coarse material. 
The Link-belt Machinery Company, of Chicago, is now erecting 
for Mr. Charles E. Coffin, of Muirkirk, Md., about 450ft. of this 
conveyor, which is to carry the hot roasted iron ore from the 

on an incline of about one foot in twelve up to the crusher. 
This dispenses with the barrow-men, and at an expenditure of a 
few more horse-power becomes a faithful servant, ready for work 
in all weather and at all times of day or night. This company 
also manufactures ore elevators of any capacity, which, used in 
connection with this apparatus, will handle perfectly anything in 
the shape of coarse, gritty material. It might be added that the 
endless trough conveyer is no experiment. Although compara- 
tively new in this country, the American Engineering and 
Mining Journal says it has been in successful operation for 
some time in England, the English manufacturers of link-belting 
having had great success with it, 


Nov. 28, 1883. 


ESTIMATING STARCH IN CEREALS. 


Art the meeting of the Chemical Society on November 15th, Mr, 
C. O, Sullivan read a paper on ‘* The Estimation of Starch.” 

The author has aed the method described below during the last 
eight to ten years for estimating starch in cereals and malted grain, 
The method may be briefly described as follows :—The finely ground 
grain is successively extracted with ether, aloohol—specific gravi 
“90—and water at 35deg. to 38deg. The starch in the wash 
residue is tinised by boiling with water cooled to 60 deg., and 
conver y diastase into dextrin and maltose; if a quantitative 
determination of these two products be made, the starch originally 

t can be calc The author describes the method as 
loos :—About 5 grms. of the finely-ground flour are introduced 
into a wide-necked 100 cc. flask, and just saturated with alcohol, 
specific gravity 0°82, 20 to 25 cc. of ether are added. After stand- 
ing several hours, with occasional shaking, the ethereal solution is 
decanted through a filter, and the residue in the flask washed with 
ether. To the residue 80 to 90 cc. of alcohol, specific gravity 0°90, 
are added, and the moisture warmed to 35 to 38deg. for a few 
hours. The alcoholic solution is then decanted through the same 
filter, and the residue washed with alcohol, specific gravity 0°90, at 
35 to 38 deg. The residue in the flask and on the filter is washed 
into a 500cc. beaker, and the beaker filled with water; in about 
twenty-four hours the solution is decanted “~~e a filter, and the 
residue washed with water at 35 to ee The residue in the 
beaker and on the filter is washed with a short camel hair brush, 
and a fine jet into 100cc. beaker. The whole is then boiled for a 
few minutes in the water bath, with constant stirring, to gelatinise 
the starch. The beaker and its contents are cooled to 62 to 63 deg., 
and about 0°03 grm. of diastase added; the at 62 deg. is 
continued for an hour. The beaker is then boiled for eight to ten 
minutes, the solution filtered into a 100 cc. measuring flask, the 
residue carefully washed with successive small quantities of boiling 
water, and the whole made up to ]00cc. at 15"5deg. The ether 
frees the grain from fat, &c., the aleohol—*90—removes the sugars, 
albumenoids other than casein, &c., whilst water at 35 to 38 deg. 
dissolves out the amylams. Dextrin and maltose are the sole pro- 
ducts of the action of diastase on starch. The diastase is prepared 
as follows:—2 to 3kilos. of finely-ground pale barley malt are 
mixed with sufficient water to saturate and cover the whole. 
After standing three or four hours, the mass is squeezed 
with a filter press. If not bright the liquid is filtered. To 
the clear solution, alcohol, specific gravity 0°83, is added, 
as long as a flocculent precipitate falls; as soon as the super- 
natant it becomes milky the addition of alcohol is discon- 
tinued. The —— is washed with alcohol 0°86 to 0°88, 
dehydrated with absolute alcohol, pressed and dried in vacuo over 
sulphuric acid until its weight is constant. Diastase thus pre- 
pared is a white, friable, easily soluble powder, which retains its 
activity for a considerable time. Five grms. of barley flour thus 
treated with 0°03 grm. diastase gave 100cc. at 15:5deg., havi 
specific gravity 1°01003, which represents 25°39 grms. of soli 
matter; taking 1°00395 as the specific gravity of a solution con- 
taining 1 per cent. of starch products—9°178 grms. of this solution 
reduced 0°241 cupric oxide, and 200 mm. of it gave a devia- 
tion in the Soleil Wentzke-Scheibler saccharimeter of 21°1 divi- 
sions. Thus we have 0'241grm. Xx °7256 = 0°1748 grm. maltose in 
9°178 grms.; in the 100cc. or 101°003 grms. there are 1°923 gris. 
maltose ; 1 grm. of maltose in 100 cc. gives a deviation in 200 mm. 
of 8°02 division, and 1 grm. of dextrin in 100 cc. gives 11°56 divi- 
sions. So 1°923 x 8°02 = 15°422, the optical activity of the maltose ; 
and 21°1—15°422 = 5°678, ical activity of the dextrin; 


ti 
therefore, in 100 cc. there are ae = 0°491 grms, of dextrin. We 


ll 
have, therefore, in the 100cc. maltose 1923 grms. of dextrin, 
0°491 grm. diastase, 0°03 grm. = 2°444grms. out of 2°539 solids, as 
indicated by the specific gravity; of this deficiency of 0°095 grm. 
0-083 proved to be an amylam which had not been washed out. 
1 _ of starch yields 1 part of dextrin, and 1 part of starch yields 
1 maltose, The starch represented by the above numbers is 
therefore dextrin = 0°491, maltose 12" = 1'822, or a total of 
2°313 grms. starch from 5 grms. of barley. Barley thus contains 
46°26 per cent. of starch. A second experiment gave 46°38 

cent. The author gives many other determinations in detail ; barley 
malt contains 39°9 per cent.; wheat, 55°4 per cent.; wheat malt, 
43°26 per cent. and 43°53 per cent.; rye, 44 to 46 pee cent. ; 
rice, 75 to 77 percent.; maize, 54 to 58 per cent.; oats, 35 to 38 per 
cent. In some experiments the author estimated the starch in a 
sample of pure starch containing 89°36 per cent. of dry starch. 
He obtained 87°72 per cent. and 89°54 per cent. The author states 
as the result of his experience with the method that the difference 
in results obtained by any two observers need not exceed 0°5 per 
cent. of the total starch. Dr. Armstrong said the paper was one of 
great value, and the amount of work involved was not by any 
means represented by the length of the paper. The progress of 


hysio! chemistry must depend upon the accuracy of the 
jae disposal of estimating the various constituents. 
Such researches must contribute a ay deal to the investigation 
of vital problems. In answer to Dr. Armstrong, Mr. O’Sullivan 
stated that methylated spirit could be used in the extraction of the 
flour. 


Ar “ Reddich, Germany,” the Scientific American says, 14,000 
persons are e in making needles, The a uction of 
needlesin the world is 200,000,000 per week, or 10,000,000,000 per year. 

Sirk MANUFACTURE IN ENGLAND.—A correspondent writes from 
Lucerne :—‘‘ Would you kindly open your columns to the consi- 
deration of all the aspects of silk has 
no position in England, the home of the cotton spinning indus 
can be as easily purchased by the English 
others, from Nortbern Italy, and si i? ing freights arecheap. The 
impediments stated out here are: (1) That the British Government 
places a heavy tax on the raw material; (2) that we have no work- 
men with the experi¢nce and ‘touch’ of those engaged inthe 
industry in various countries in Southern eg a (3) that if we 
had the workmen, or educated or imported them, the art taste 
does not yet exist to produce similarly elegant and refined patterns ; 
() that high rents and limited tenure in England are opposing 

‘orces; (5) that money wages are higher, due in part to pre: 
ceding cause,” 
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Nov. 23, 1888. 


RAILWAY MATTERS. 


Iris expected that the inner circle soanplotion will be finished in 
the early part of next year. e tunnel is practically finished, an 
stations are being pushed for 

In a report on a collision which occurred on the 6th ult. at 
Aldeburgh, on the Great Eastern Railway, Major Marindin 
remarks that the driver appears to have discovered that he was 
running too fast when he was still over 300 yards from the buffer 
stops; and, therefore, if he had had a continuous his 
command he might easily have averted the collision. 

Tur railways of South Australia bring in a total revenue of 
£469,000, yet the actual net womee to be set nst the interest 
on cost of construction is only £146,000. The Colonies and India 
says economical management might make these railways indeed a 
splendid pro uty equal in value perhaps to three-quarters of the 
national Lh a ut as things are at nt it can only be said that 
they pay about half the interest on their cost of construction. 


Tue directors of the or and California Railway have received 
advices from their English engineer at Oregon, sta’ that the 
completion of the line to a junction with the Central Pacific is 
being rapidly proceeded with, and out of a total of 178 miles from 
Roseburg, about 140 miles to Ashland will be in ae oe b; 
January next. The last section of 38 miles, including the tunnel- 
ling of the Siskiyou Mountains, is also in active progress, and is 
expected to be completed by the close of 1884. 


A PARLIAMENTARY paper has been published, giving the report 
by the Board of Trade on the applications made in the year 1882, 
under the Railways Construction Facilities Act, 1864, and of their 
edings under that Act and the Railways—Powers and 
nstruction—Acts, 1864, Amendment Act, 1870. A second 
return contains a rt on the applications made during vet ees 
1882 under the way Companies’ Powers Act, 1864, and of the 
proceedings of the Board of Trade with respect thereto. 


A LARGE new signal-box, on the Great Western Railway at 
Ruabon, had been constructed to contain about fifty levers, when 
a landslip in the embankment behind, on Monday, swept down the 
entire structure into the railway, with a large quantity of earth 
and a massive stone wall, The signal-box was completely wrecked, 
and a foreman and two workmen were buried beneath the débris. 
Some thirty or forty workmen in ,the station yard hearing the 
crash = ac spot, and dug out the men before they were 
auffocated, 


Tue Swansea Harbour Trust has decided that, while the London 
and North-Western Railway Company a to Parliament next 
session for powers to extend its line m Blackpill to the 
Mumbles’ Head, the Trust will also go for powers to make a deep 
water pier 500 yards long, so as to accommodate the great steam- 


ject of the test 
importance to the district and the Bristol el gen re te it 
ill enable steamers of the larges at 


DvRING a recent visit to Darjeeling, writes a Times correspon- 
dent, ‘“‘I was much impressed by the t advance visible in the 
prosperity of the station and district since they were brought into 
connection with the Indian railway system two ones sae thin a 
few days’ march of the terminus of the mountain railway lines is 
the richest and most populous = of Tibet, inhabited, not like the 
trans-frontier districts of the jab, by Mahomedan cut-throats, 
but by a peaceable and trade-loving people, At present the bulk 
of the trade between India and Tibet is ob! to follow a most 
circuitous route, through Nepaul, and it is charged duty on enter- 
ing and leaving that country. Notwithstanding these difficulties, 
the trade continues to increase. The direct route lies unquestion- 
ably through Darjeeling, and goods can now be conveyed by rail to 
within a week’s journey from the frontier. The removal of the 
existing restrictions would open new and enormous markets for 
tea, indigo, tobaceo, and other Indian products, as well as for hard- 
ware and the cotton of Manchester. This market would 
supply usin return with inexhaustible quantities of the finest wool, 
and with musk, borax, &c.” Cheap railway extension works would, 
it would appear, promise a good future return, 


At the Petty Session at Watford on Tuesday, Frederick Ridg- 
way, aged thirty years, signalman, surrendered to his bail in 
answer to a charge of manslaughter, in causing the death of 
Joseph W. Longstaffe, engine driver, who died from the injuries 
received in the collision on the London and North-Western Rail- 
which he expressed his regret at having forgotten that three em: 
coaches detached from the 5.40 train were standing on the u fast 
line waiting to be shunted, when the 2.5 Liverpool express dashed 
into them. It appeared from the evidence of a witness named 
Griffin, who was acting as station-master on the evening of the 
accident, that at 6.14 there were obstructions on seven of the lines, 
which delayed the shunting for some little time. He thought, 
however, that the —— might have been shunted at 6.32 if a 
down goods train at Bushey had been kept back. It was admitted 
that the shunting engine and empty carriages were at a distance of 
about 170 yards from the signal-box when the accident occurred, 
and that there was no red light shown at the rear of the vehicles 
as required by the rules supplied to the company’s servants. At 
the conclusion of the evidence, Mr. Robert Pryor, the chairman of 
the bench of magistrates, said the case was one of great public im- 
portance. The magistrates had given it their most careful con- 
sideration, and they came to the conclusion that Ridgway bad not 
been proved to be guilty of manslaughter. 

THE Arlberg Tunnel was completed on November 19th. The 
ceremony was completed on the eastern or Tyrolese side, at the 
village of St. Anton, at the foot of the mountain. After an 
address to Baron Pino, the Minister of Commerce, had been read, 
and replied to by him, the guests, among whom was the Governor 
of the Tyrol, Herr von Widman, went to the entrance of the 
tunnel, which was decorated with pine branches, and near which 
carrying the green and white of St. bara, their patron 
saint, stood round the carved wooden altar, while thousands of 
workmen listened bareheaded. After the service had been con- 
cluded, the guests dressed themselves in frocks and mounted 
the train, four being placed in each truck. The train at once 
entered the tunnel. At 1 a.m. the guests on the west, or Voral- 
berg side, had assembled in a body at the entrance of the tunnel, 
where also an altar had been erected, over which Mass was said. 
Over the entrance of the tunnel three large flags floated, with the 
Imperial eagle. Two medallions were also affixed bearing the in- 

tions, “‘ Commenced June, 1880,” and ‘ Pierced November, 
1883.” ‘The train disappeared into the tunnel, moving to meet 
the other. In the meantime, the train from the east had made 
its way into the tunnel. All along fires were burning, but they 
could scarcely light up the gloom. In places there were 
transparencies with the Imperial arms. The passage took 
55 minutes to the last change, and thence the party went on foot 
to look at the sheet of rock 170 centimétres thick, which, though 

two es, e Min an ric a) a 
mine, sad dh nal 
the Arlberg Tunnel. The workmen took away the débris and 
joined the rails on both sides: The chief engineer next delivered 
an address, expressing satisfaction at the completion of the work, 
and pointed out the importance of the new line of communica- 
tion. The Minister replied, and distributed the commemoration 
ja It shows two female figures, Tyrol and Vorarlberg, why 


and | num, under order by the 


eep, rumbling noise announced the final piercing of | lose 
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NOTES AND MEMORANDA. 


Tue density of the new standard pound weight made of i- 
Board of Trade, is 21°3857, the air 

at a mean we of 12°77 deg. C., and the water in which it 

was weighed 10°81, 


, the linear coefficient being 0:00000886. 

THE Board of Trade “ rt of Proceedings under the Weights 
and Measures Act, 1878,” gives tables showing the maximum 
sure of aqueous vapour at temperatures from 0 deg. C. to 
edie C.; of the density of air; of the density of water at dif- 
ferent temperatures; table of corrections on the gallon of water 
for temperatures from 50 to 75 deg. F. in brass and in glass 
measures; the same for litre of water, and tables of specific gravi- 
ties, coefficients of expansion, and on petroleum testing. 

AccorDING to report, the exploring party in the Accrington = 
have discovered the source of the p whence resulted the 
explosion, Among the numerous contrivances proposed for 
venting the recurrence of such calamities, it is curious how little is 
said of the use of fire-damp itself as a warning of danger. There is 
an apparatus, familiar in most chemical laboratories, constructed on 
the principle that 134 volumes of fire-damp will diffuse through a 
porous plate as quickly as will 100 volumes of air. This being so, 
the increased ume bad used a column of 
mercury, so as to make con’ a battery, en to ring a 
warning bell. 

A GERMAN mile—about five English miles—contains 25,856ft.; a 
nore German mile contains therefore 6684 million square feet. 

superficial area of the Lake of Constance being A German 
square miles, therefore contains 5682 million square feet. There 
are living on the surface of the globe at this moment, in round 
numbérs, about 1430 million human beings. Let every man have 
4 square feet allotted to him, and if it were frozen over, the whole 
human family might find standing room upon the surface of the 
lake. Should the weight prove too great, the ice break, and the 
whole human race be submerged, it would only raise the level of 
the lake about 6in. This seems incredible, but figures prove it. 

In the monthly report to the Water Examiner, Metropolis Water 
Act, 1871, Messrs. William Crookes, William Odling, and 0. 
Meymott Tidy say :—‘‘With respect to the frequently considerable 
variations with season, in the always small amount of organic 
matter met with in London water, it results from our experiments 
that the mean amount of organic carbon in the water furnished 
during October by the companies taking their supply exclusively 
from the Thames, was just 0°100 part in 100,000 parts of the water, 
the average amount for the past six months having been 0°116 part, 
corresponding to about two-tenths of a grain of organic matter per 
gallon. With the coming on, however, of winter, the low amounts 
of organic carbon, and consequently of organic matter, present in 
expected.” 

A BELGIAN bye-law was recently published instituting a diploma 
for electrical engineers which will be conferred on engineers after a 
year’s special study according to a programme which also considers 
students in engineering and those foreigners who have been 
e with success in electrical engineering. Pr e 
A tes to those who may _ the diploma at the ond of one 
year’s studies, which are to include—theory of electricity, electro- 
technics, including the various applications of electricity ; labora- 
tory work in electricity, and revision of projects in various branches 
of electrotechnics. Programme B includes theory of electricity, 
electrotechnics, applied mechanics, industrial physics, with thermo- 
dynamics, industrial architecture, design and operation of machines, 
laboratory work, and the English or German language. Pro- 
gramme C includes electrotechnics, working of railways, industrial 
architecture and design, electrical laboratory work, revision of 
electrical projects, and one or other of the above languages. 

In a Board of Trade “‘ of Proceedings under the Weights 
and Measures Act, 1878,” just issued, Mr. H. J. Peng re- 
marks on his visit to the Paris Bureau, that “there can no 
doubt that, in the construction and arrangement of the comparing 
rooms, and in the design and use of the eee eee, the 
office at Sévres has made important advances to that high 
accuracy of work which science now demands. With the means 
there provided it is possible, for instance, to ascertain a difference 
between two kilogram weights so small as 0000000003 kilog., or 
less than a three hundred millionth nbd of the whole weight. In 
the comparison of two metres, a difference so small as 0°1 micron 
0°0001 mm., or 0°0000039in.) could be determined. At the 

tandards-office, which is perhaps as well equipped as the best 
offices of other Governments, it is at present not possible, with the 
microscopic “ngewe alone, to ascertain differences in kilogram 
weights smaller than 0°00000005kilog., or the twenty millionth 
of the whole quantity weighed; or the difference between two 
measures of length to less 0000095in.” 

At the meeting of the Chemical Society on the Ist inst., a 
was read “‘On the a Decomposition of Phosphorous y- 
dride by Sunlight,” by Messrs. R. Cowper and V. B. Lewes. Ina 
paper read before the Southport meeting of the British Association 

y the Rev. A. Irving, the author stated that phosphorous anhydride, 
prepared by passing a slow stream of dry air over molten phos- 
phorus, decom when exposed to sunlight into amorphous 
phosphorus and phosphoric anhydride. The authors have re- 
peated this ae and analysed the sublimate obtained in the 
manner deseribed by Irving—it consisted of 78°2 per cent. of phos- 
phoric anhydride, 4°7 per cent. phosphorous anhydride, and 17 per 
cent. of phosphorus. On exposing this white mixture to sunlight 
it became red, the phosphorus ge eg into the amorphous 
—: In another experiment the air, after ing over the 
melted phosphorus, bubbled through carbon disulphide, After 
some time the bisulphide was allowed to evaporate on blotting 
paper, when enough phosphorus was left behind to give dense 

umes. 


In his recent lectures on ‘‘ Transmission of Energy,” Professor 
Osborne Reynolds said :—‘‘ In a revolving shaft, neither the stress 
nor the velocity are uniform over the section, both varying 
uniformly from nothing in the middle to their greatest value on the 
outside ; so that their mean product is exactly half the product 
of the greatest values. The greatest power per square unit of 
section a shaft can transmit is half the product of the greatest 
stress into the velocity at the outside of the shaft. Taking, then, 
the greatest safe working stress of steel at 15,000 lb. on the square 
inch, taking what is the greatest practical velocity at the surface, 
second—the speed of journals—the work trans- 
mitted is 75,000 foot-pounds per second per square inch of section 
—135-horse power ; so that we should have to have a shaft of 
upwards of 7 ‘square inches in section to transmit 1000-horse 
[ssn that is, a shaft of over 3in. diameter. The friction 

tween such a shaft and lubricated bearings is well known, ‘04 ; 
so that, calculating the weight of the shaft 24 1b, per foot, we have 
power spent in friction about 52,000 foot-pounds per mile, that is 
one-tenth the total power the shaft will transmit. That is, if we 
put 1000-horse power into a 3in, shaft, making 500 revolutions per 
minute, we ought, at the end of a mile, to be able to take 900- 
horse power out of it. If we had to go farther, the size of the 
shaft might be diminished, so that in the next mile we should agai 
a tenth, and if we repeat this process seven times we shall, at 
the end of seven miles, have left about half the original power put 
in. It will be thought, perhaps, that a 3in. shaft is very small to 
transmit so large a force ; this is because the speed of 500 revolu- 
tions per minute is inconveniently high for purposes of employing 
the but be : of the limit of the 
wo ut the speed, en, shows the J 
gapacity of shafts as transmitters of work,” 


MISCELLANEA. 

THE construction of the Highgate Hill oe, Sa tramway is 
now being energetically pushed all along the line. 

THE petition for the winding up of the Jablochkoff Electric 
Lighting Company has been withdrawn. 

Tux West Metropolitan Tramways Company has issued Parlia- 
mentary notices with the view of introducing a Bill next Session 
empowering the company to extend its tramway system from 
Hammersmith to Victoria. 

-seven lives were was y reopened on. y 
several coal-getters being set to work. The other parts of the mine 
are being got ready for work, 

Messrs, RaAYtToN Dixon AND Co. have launched from their 
pee the steamer named the Welcombe. Her length is 285ft.; 

readth, 38ft.; depth moulded, 25ft. 3in.; and she is estimated to 

a dead weight of 3150 tons. The engines, which will be of 

200-horse power, are being built by Messrs, ‘T. Richardson and 
ns, 

HADFIELD’s Founpry Company, our Sheffield 
dent writes, has been awarded the only gold medal for its 
tion of steel castings, varying in weight from a few nds up to 
several tons each, at the International Exhibition held at Madrid 
this year. This was the only gold medal granted for steel castings, 
thus rendering the award of even more special merit and value. 
Also the fact of it being in the face of severe competition from 
German, French, and other continental manufacturers, is some- 
ee as sustaining the reputation of Sheffield steel 


Art the Staines Petty Sessi poner were taken by the 
Thames Conservancy against the Staines Local Board, in 
of the pollution of the Thames by drains flowing through their 
district, Mr. G. Payne, solicitor to the Thames Conservancy, who 
appeared in support of the summons, reminded the Bench that 
pas notice was served upon the Board, in September, 1879, to 
= a stop to the pollution of the river in this way, they had been 
ve times convicted of allowing it to continue, and though heavy 
penalties had been imposed nothing had yet been done to a 
the evil. As it was estimated that the outlay upon a gen 
sewage system, such as Mr. Hawkesley recommended, would 
amount to £32,000, Mr. Engall urged that this was a very serious 
uestion for a population numbering only 5000. The Bench 
ecided, under the circumstances, to impose a mitigated penalty 
of £1 1s., and £5 5s. costs in this case. 
A STRIKE of moulde:s has this week begun at the Cornwall 
Works, Birmingham, of Messrs. Tangye’s. It involves a principle 
of considerable importance. Hitherto the firm have two 
foundries in operation—one at the Cornwall Works, and another at 
Winson-green—but the inconvenience of the separation and the 
increasing demand for their work have led to the erection of a new 
and extensive building adjoining the Cornwall Works, sufficiently 
spacious to supply the whole of the castings. The moulders at 
inson-green were non-society men, but those at the Cornwall 
Works were all in the Moulders’ Union ; and the p tions for 
utting them to work together under the same roof originated a 
ifficulty, Sixty moulders have struck against an attempt by the 
firm to introduce a uniform system of piecework, whereby every 
individual moulder is made responsible for the manner in which he 
performs his work, and the firm is able to ascertain the exact cost 
of the work he produces. 


A LARGE twin screw hopper dredger, built and engined by Messrs. 
W. Simons and Co., an emebel on the 17th inst., com from 
their works at Renfrew. It is the property of the Queensland 
Government, and has been constructed under the direction of Mr. 
G. G. Dick, their aga It is named the Platypus, and it will 
dredge to 30ft. depth, and carry 800 tens of its own dredgings 
ata + peer of nine miles an hour. It is fitted with two independent 
sets of compound engines of 500-horse power, and an awning deck 
for shelter in hot weather. It is besides fitted with an engineer’s 
workshop and tools, driven by steam power, and steel has been 
used everywhere. In this vessel has been adopted the traversi! 
bucket girder and every appliance conducive to the economy an’ 
efficiency of one of the most complete and powerful dredgers afloat. 
This is the eighteenth hopper dredger Messrs. Simons have con- 
structed, and its place will be occupied by two duplicate vessels for 
the Spanish Government. 

THE low prices which are known to have regulated the 
big contracts recently placed in ew for copyer wire for 
the new cables were quoted on Thursday afternoon on Change 
as an additional illustration of the fineness to which profits have to 
be cut in every department of business. The prices accepted are 
reported to have been quite a half-penny per lb. under the market 

uotation for wire of the specified quality. The latest contract, 
for 400 tons of co; wire for a new cable to North America, has 
been shared by Messrs. Jno. Wilkes and Sons, Thos. Bolton and 
Sons, and Elliott’s Metal Company. This contract follows upon 
the one secured by the two first-named firms a few weeks back for 
the new cable to Brazil. Execution is urgent, and the North 
American order is, it is believed, being rolled off at the rate of 
nearly sixty tons a week. Copper wire makers cherish the expecta- 
tion that at least one other similar contract may before long be 
added to those now in hand. 


THE great difficulties which were encountered in the earlier 
stages of the Lorne Graving Dock, Quebec, have now been 
entirely surmounted. The whole of the dock works, except a 
portion of the caisson chamber near the entrance, is founded w 
rock, but at this place we understand that sand, to a considerable 
depth, was unexpectedly discovered, which necessitated extra 
works being carried out within a confined space inside the 
cofferdam before the water could be excluded, and previous to 
getting in the foundations of the entrance works. As work of this 
nature in can only be carried on for six months in the year, 
owing to the severity of the winter season, the progress e up 
to the present time may be considered very satisfactory. The 
result of the suggestions made by the engineers, Messrs. 
Kinipple and Morris, to overcome the difficulties which have 
arisen has proved most successful, and the works are now 
expected to be completed by the end of next year. The Lnggie | 
dock is 530ft. in length on the floor, 100ft. in width at coping, 
84ft. at bottom, with 25ft. 6in. depth of water on the sill. It is 
believed that the dock, when finished, will be the finest on the 
American Continent. The resident engineer is Mr Woodford 
en M.I.C.E., and the contractors are Messrs. 
Connolly, and Co, of Canada. 

THE principle already carried out with respect to the technical 
examination for engineers by the Governments of Prussia, Saxony, 
and Baden, has now been adopted in Wurtemburg. According to 
a decree lately issued in that country, there have been two State 


examinations introduced in addition to a prelimi test of pro- 
ficiency in mathematical and physical knowledge. Attendance at 
a technical school is a necessary preparation for candidates. The 


State examination is divided into two parts. The first includes 
practical geometry, the mechanical th of heat—including 
aerostatics and aerodynamics—the theory of building construction 
and of building materials, mechanical and chemical technology, 
the building of a and of iron bridges, steam boilers and the 
legislation affecting them, and, finally, motors and transport ma- 
chines, The second examination is more specially intended to test 
the practical knowledge of the candidates. A duly prepared ea 
has to be drawn up in accordance with a programme which is 
issued, and as this has necessarily to be bn ae at home, the can- 
didate is uired to make a formal declaration as to his having 
been unaided in the work submitted, Written and viva-voce 
examinations on technical subjects are aleo included in the scheme. 
These tests = designed for mechanical engineers, and 
the titles conf on 3 ul eandidates bear 


fo im the construotion of machinery, 


} 
RECENT give the coefficient of cubic expansion of 
bronze as in the Mint as 0°00005322 per deg. C., and of brass : 
000005166, the linear coefficients being consequently 0°00001774 
and 0°00001722. The cubic expansion of white glass is given at : 
Wales and Devonshire, Cornwall, &c. This line will give a new 
and direct _ route between Wales and the north and south- * ; 
any state of the tide without docking. One-sixth of the whole o 
England’s shipping yearly enters the Bristol Channel. ; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
VIENNA.—Messrs. and Co. 


Tas Wien and Rocers News Company, 
81, Beekman-street. 
TO OORRESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary ti 
that of inquii to th 


eqompan ies by a large envelope legibly directed by the 
writer to himse if, 


answers received us may be forwa ination. 
No notice will be taken of communications which do not comply 
with these instructions. 


*,* We cannot undertake to return drawings or manuscripts; we 
to keep copies, 


T.—Apply to the Clerk of Contracts, Board of Admiralty, Whitehall, 

J. M. G.—You had better write to the inventor—to 50, Trafalgar road, Old 
Kent-road, 8 B. 

C. L. BH. L.—Further reference cannot be made to the invention to which your 
communication relates 

Mitino.—We cannot tell what the power of the engine is without diagrams 
Probably it is about 390-horse power indicated 

A. R.—Jllustrations of the Viking war ship will be found in the “ Trans- 
actions” of the Institution of Naval Architects. 

_ W. 8.— You can obtain a circular containing full information by applying 
to the Marine Department of the Board of Trade, Whitehall. 

A. B. (Huddersfield).— Such a belt was used at the Cryatal Palace by Messrs. 
Gwynne, of Hammersmith. They may be able to supply the information 
you 

R. J. ¢ 
pressure are due to 
partly closed, in others full open, 

W. D. (Manchester) ~The nea er the throttle valve is to the cylinder the 
better, but we cannot unlertake to that moving the valve will do good in 
your case. Unsteady running in hydraulic machinery may have many 


causes. 

Io voramus.— Whether the crane will pull with more effect when the jib is at 
45 deg. than when it is at 25 deg. depends on the nature of the resistance 
offered by the weight If it isa question of mere hauling, then the crane 
will be more efficient at 2ideg; but if it is a question of lifting and 
hauling, then it will probably be more efficient with the jib at 45 deg. 

Earata.—Page 383, middle column, line 4 from bottom, for “‘ the 0°25 of one 
second,” read ‘‘ the 0°12 of one second” Page 373, first column, first para- 
graph, line 8 from end, for ‘‘ result of no mechanical investigations,” 
read “‘ result of no mathemat'cal investigations.’ 


—The differences between the valve chest and boiler 
¢ position of the regulator, which was in some cases 


PORTLAND PUMPS. 
(To the Bditor of The Bngineer.) 
Sin,—We shall be obliged to any of your readers who can tell us where 
Portland pumps are to be had. L. L. axp Co, 


BELT TENSIONS. 
(To the Bditor of The Bngineer.) 
Sir,—Will any reader of Taz Enoixerr inform me how to obtain the 
tensions in the tight and slack sides of a belt transmitting power? 
London, November 19th. J. 


WATERPROOF VARNISH. 
(To the Bditor of The Bngineer.) 

Sin,—Cau any iP ten readers inform me of a good varnish for wood or 
iron that will not allow the growth of fungi, and suitable for fish propa- 
gating tanks? US 

London, November 15th. 

RUSSIAN SHEET IRON. 
(To the Bditor of The Engineer.) 

81r,—I should be to know from whom thin sheets of Russian iron, 

timilir to that used for covering the Westinghouse brake pump —S 


can be obtained. 
Peterborough, November 20th. 


THE TREATMENT OF BELTS. 
(To the Bditor of The Engineer.) 

Sir, —I am interested in a manufacturing concern in India where the 
consumption of belting is most serious owing to the rotting effect of the 
climate. Cotton does not appear to resiet this any better than leather. 
Can any of your readers tell me of anything that will keep strapping from 
perishing ? OIHAL, 


CONTINUOUS GIRDERS. 
(To the Editor of The Engineer.) 

Sir,-In going through my article on “Continuous Girders” which 
appeared in your irsue of the 9th inst., I find I have to make the fullow- 
ing correction. Lines 18 and 21 from the end should be as follows :— 

e = — 0°000176ft. 
P = 756 + 3194e and Q = 3°52 — 2553 


M. am Enpe, 
8, Westminster-chambers, Victoria-street, 8.W., 
London, Nuvember 19th. 


SUBSCRIPTIONS. 

Tar ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 


y Yearly (including two double numbers) .. .. .. £1 98. Od. 
credit occur, an extra charge of two shilli ind sixpen annum 


Cloth cases for binding Tax Enainzer Volume, price 2s, 6d. each. 
A complete set of Tak ENGINEER can be had on application. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers ate Paap 
blished rates will receive Taz ENGINEER waite and post-free. 
Subscriptions sent by Post-ofice order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


rates, 
Post-office order, — A Brazil, British 
Columbia, British Canada, of 
France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South ‘ales, New Zealan'}, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United Stater, 
West yo ¢ Africa, West Indies, Cyprus, £1 168. China, Japar, 


Sweden, 
Manilla, 


Islands, Norway, 
Chili, £1 168. Borneo, lon, J and 
Mauritius, Sandwich isles, 


ment measures an inch or more the charge is ten shillings 
Single advertisements from the country must be accompanied @ post-office 
regularity can: guaranteed in any such case, 
Advertisements cannot be Inserted unless pe he before Six 


Nov, 27th, at 8 p.m: 
to 


INEERS.— 
Paper to be read discussion, 
New yetone by Mr, Douglass, Assoc. M, Inst. C,E. 


that | because the wages of miners cannot be raised. On the 


_| are now worked which had nothitherto been touched because 


ise- | modern colliery is much better and more expensive than 
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THE COAL TRADE, 


Tue condition of the coal trade of Great Britain is now, 
and has been for some time past, very anomalous, Coal is 
used to a greater extent than it ever was before, and sales 
can be — effected ; but the prices obtained in England 
and Scotland are so low that next to no profit is realised 
by the coalowner, and an enormous strike is impending 


5th day of December next, if the colliers keep in their 
present mood, 90,000 miners will take to self-enforced idle- 
ness to secure an advance of 15 per cent. in their wages. 
(bis number will be in South and West Yorkshire and 
North Derbyshire. If Lancashire and other counties 
join, probabiy the figures will be nearer 160,000. Depen- 
dent on thes: breadwinners are at least three times the 
aumber of wives and children. A serious question sug- 
gests itself—how are they to be supported? Several of 
the miners are frugal and have saved some money, but 
as a rule they live from hand to mouth, and the first ques- 
tion asked at the Rotherham conference was on this point. 
It is said that the union officials told the delegates race 
there were no funds sufficient to maintain them. One 

ber reminded the conference of a balance of £3000 
at the credit of the Yorkshire Miners’ Association. ‘ Yes,” 
is said to have been the od of the president, “ there is 
£3000 ; that is just one shilling to eighteenpence each for 
each of you, and I shall take care you have the whole of it 
the first day you are out.” The public are not likely to 
respond readily to appeals from the miners, and the 
number on strike will put it out of the power of 
other trade unions to support them. There is an 
idea among the men that after they have been out a 
week or a fortnight the masters will be glad to make 
terms; but there is no likelihood of this taking place. 
Arrangements have been in progress ever since the ad vance 
was mooted for resisting it ; and at this moment the iron 
and steel companies have heavy supplies of coal stacked 
on their premises, while the gas companies have had large 
deliveries made to tide them over the time of difficulty. 
Ironworkers will generally be put on half time, and as all 
contracts are taken subject to a strike clause, no attempt 
will be made to complete deliveries which cannot possibly be 
effected. At present there is every prospect of the struggle 
being severe, and as there never yet was a strike which 
paid the working man the amount of wages he lost in 
fighting for an extra shilling or two per week, it is as cer- 
tain as anything in the future can be, that the present dis- 
pute, while it will seriously cripple capital and commerce, 
cannot assist labour, and will most assuredly entail wide- 
spread suffering in every mining village to which it extends. 

In marked contrast with all this is the condition of affairs 
in South Wales. There there is a brisk demand for coal at 
remunerative rates, and the men appear to be tol-rably well 
contented with their w: The colliery proprietors make 
no complaints. What is the cause of this? So far as can 
be seen, it is a result, for one thing, of the fact that South 
Wales coal can be transmitted to the consumer at a less 
rate than Midland or North-country coal; but there is more 
than this ; and it appears to us that bothmen and masters in 
England would do well toconsider carefully the precise nature 
of the conditions under which thecoal trade is carried on. It 
is possible that information might be obtained in this way 
which might be valuable. It may, no doubt, be said that 
colliery owners and miners know all that is to be known. 
From this, however, we dissent. The men, to judge by 
their actions, are not well informed; and the masters 
appear in too many cases to take a circumscribed and 
localised view of their position with regard to the con- 
sumer. Nothing is more likely to be injurious to the 
interests of masters and men than this. Unless a grasp 
can be taken of the coal trade as a whole, grave mistakes 
will be made. To draw conclusions, for example, from 
what takes place in Durham, and to apply them to 
Staffordshire and Scotland, is to proceed on an entirely 
wrong principle, and it is still worse to assume that what 
holds good of one colliery must hold good of a great many 
in various parts of the country; and not only should the 

ition et relations to the consumer of the capital and 
our employed in coal winning be considered, but also the 
relation and position of the consumer to the rest of the 
world. Thus, for example, to assume, as too many miners 
do, that the shipbuilder must have plates, and the 
ironmaker must have coal, is to make a radical mistake. 
For the building of ships and the making of plates depend 
at present very much on the price at which coal can be 
bought. Unless ships are cheap they will not be pur- 
chased, and this fact of course affects everything connected 
with ships. 

If we put on one side abnormal and short-lived rises in 
price, such as those which occurred about a dozen years 
ago, it will be found that the value of coal has not altered 
much for a comparatively long period, but the alterations 
have been on the whole rather up than down. It is quite 
certain, however, that the conditions under which coal is 
obtained are not the same as those which prevailed 
thirty or forty years ago. The pits are deeper. Seams 


they were so deep. All the plant and machinery about a 


such machinery used to be. The capital expended is 
greater than at any previous time. The interference 
of Parliament has to a certain extent hampered men and 
masters, All these things must be taken into account. 
As far, however, as the expenditure of capital is concerned, 
the masters alone suffer, Themen are better off than they 
ever were before. If the life of a working collier and his 
family in 1883 is compared with that of the collier and 
his family in 1833 or even in 1853, it will be found that 
their positions have been greatly ameliorated. They are 
better fed, better housed, have shorter hours of labour, and 


they work in mines uniformly better ventilated. Wages, 


:00, have risen; and it is at least as cheap to live now as it 
was when every necessary of life save meat was much 
dearer than it-is now. It may be said that capitalists have 
also derived advantages from improvements in the method of 
winning coal adopted, and we are not disposed to deny 
that this is true to a certain extent; but after every allow- 
ance has been made, we think it is tolerably clear that the 
actual cost of getting coal is in many cases much greater 
than it ever was before. Of course there are exceptions ~ 
to this; but, as we have tried to explain, it is essential that 
this subject should be dealt with on an extended basis, and 
large deductions must not be drawn from exceptional 
zases. We do not, however, assert positively that the 
getting of coal has augmented materially in cost. What 
we do assert is that it is advisable that the truth on this 
pointshould be ascertained and made public; but so far as we 
are aware, no trustworthy statistics applying to large dis- 
tricts have ever been prepared. The total ostensible value of 
the coal raised in Great Britain every year can be obtained 
from the mining records; but it is at least doubtful 
whether the value has been properly estimated, and 
it is certain that it does not set forth the price 
~ per ton in money for putting the on 

k. If it can be shown that this cost has risen 
by degrees in a larger proportion than the price, then tlie 
colliers who demand more wages will be deprived cf oue 
argument at ail events; and here the question presents 
itself, Is it not possible that some collieries have cost a 
great deal more than they are worth? Some men seem to 
hold that no matter how great is the depth to which a 
shaft has to be sunk, if only coal is reached, a profit must 
be made on the capital expended. To us this seems to be 
an absurd argument. The deep mine will have in any 
case, to compete with the shallow, and it is clear that a 
colliery which has absorbed a capital of £100,000 must be 
worse off—other things being equal—than a coal mine 
costing half thatsum. We have no doubt whatever that 
the enormous capital charges on some pits render it impos- 
sible for the proprietors to realise a profit while coal 
remains at 8s. to 10s. a ton at the piv’s mouth. The cost 
of working very deep pits is also much greater than the 
cost of working shallower mines; the expense incurred for 
pumping and winding must obviously be larger. 

We need hardly point out that the relations of the rail- 
way companies to both the consumer and the raiser of coal 
have a very important influence on the prosperity of the 
country. It appears, for example, that beyond all 
question an enormous profit is made on the conveyance of 
coal by rail to London. It may be added that were the 
cost of carriage reduced, a still larger profit would be 
made, but in a somewhat different way. But the railway 
companies are deaf to all reasoning on the subject. They 
say it is useless to ask them to reduce rates, they have now 
more coal to carry than they can deal with ; if they cut down 
their tariffs they would not be able to get on at all ; and no 
doubt the companies are, on the whole, right. Much the 
same thing pare in the manufacturing districts, and it is 
well known that the railway companies are often called upon 
now to carry more coal than they are able. Of course they 
will not cut down prices under the circumstances. From 
all this it appears that more mineral railways are wanted, 
and much would be gained if the consumer and the pro- 
ducer were brought, virtually, closer together. 

In dealing with this question it must not be forgotten’ 
that we have now to compete with the foreigner under 
conditions much more severe than those which existed 
some years ago. For better or for worse, protective duties 
have stimulated the growth of the iron trade on the 
Continent to an enormous extent. The machinery and 
appliances used in France, Belgium, and Germany are 
equal to anything of the same nature to be found in 
Great Britain. A rail mill in France will turn out as 
much as a rail mill in Sheffield. Labour crsts 
less on the whole than in this country, and if it were 
not for the war taxation which exists abroad, we 
could not compete at all for the custom of the worid. 
Iron can put into London from Belgium 
cheaper than Sheffield or Birmingham can send it. 
The fact is worth notice. The coal trade is an immense 
industry inGreat Britain, but it resembles in some respects a 
gigantic pumpkin. Its very existence is imperilled by such 
strikes as that now contemplated. The miners say it is 
not worth while to be acollier, wages are so small ; masters 
say it is not worth while to be a colliery proprietor, profits 
are so small. When all concerned are disposed to con- 
demn a trade, it does not seem that it can be worth much. 
We hope that such utterances as we now hear daily are at 
least a little exaggerated; but it is none the less clear, we 
think, that masters would do well to try and ascertain 
what is really the cost of winning coal in Great Britain as 
a whole, aad whether it is or is not possible to reduce that 
cost. This is a case in which concerted action is essenti 
to success ; and it is above all things necessary that the 
miners should be placed, whether they like it or not, in 
possession of the facts. Strikes are very frequently due to 
the reticence of masters and the consequent ignorance of 
the men. In the present case no pains should be spared to 
let the men know the true position of the capitalist. 


MARINE BOILERS AND THE BOARD OF TRADE. 


Srramers making long voyages must of necessity carry 
a great deal of coal under any circumstances, but the less 
they have to carry the better. Thus it happens that 
engines economical enough for the Atlantic trade are not 
the best for Australian or Indian commerce. For this 
reason every nerve is being strained by engineers to pro- 
duce more and more economical machinery, and the march 
of improvement is just now all in the direction of higher 

ressures and three-cylinder engines. The yacht Isa, 
built some six years ago, was fitted with three-cylinder 
engines, designed by Mr. Taylor, and built by Messrs, 
Douglas and Grant, of Kirkaldy. The ordinary high- 
pressure cylinder is fitted with a third cylinder stand 
over it on three legs, the two pistons being on one rod. 
The pistons are respectively 10in., 17in. and 24in, dia- 
meter, with a stroke of 24in. The working pressure is 
120 Ib.; the indicated horse-power about 200. This was, 
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we believe, the first successful marine engine with three 
expansions ; and the pressure was, with one or two excep- 
tions, the highest ever carried at sea) Subsequently the 
Millicent was built and fitted with engines of similar type 
—illustrated in our impression for February 2nd, 1883— 
by Messrs. Wigham, Richardson, and Co., Newcastle-on- 
Tyne. There are now several engines of the kind at work 
and giving satisfaction. A considerable time after the 
Isa’s engines were made, other firms turned their attention 
to triple expansion engines. The Aberdeen’s machinery, 
an engraving of which will be found in our impression for 
April 28th, 1882, illustrates this type. To do this class of 
engine justice a pressure of about 150 lb. ought to be 
carried. The difference in the consumption of fuel between 
the three-cylinder and the double-cylinder compound 
engine is not much, but it is sufficiently great to be 
worth having. If we say that the ordinary compound 
burns 2 Ib. of coal, and the triple expansion engine 1°7 lb. 
per horse-power per hour, we shall not be very wide of 
the mark. It has been stated that a consumption of 
1°3 lb. only has been attained, but the figures we 
give are, we fancy, more consonant with practice. 
With a power of 2000 horses this means, in round 
numbers, a reduction in the consumption of coal by 
the three-cylinder as compared with the two-cylinder 
engine of 5 ewt. per hour, or 6 tons per day, or 180 tons 
on a month’s steaming. When it is borne in mind that at 
such places as Aden coal is seven or eight times as dear as 
it is in England, it will be understood that the more econo- 
mical of the two types of engine has strong claims on the 
shipowner, and what was done in a small way to begin 
with, is now being done on a very large scale indeed. 

On Tuesday week the steamship Tamaulipas arrived in 
the Mersey, having run from the Clyde at the rate of nearly 
sixteen knots an hour. She is built of steel, is classed 100 Al 
at Lloyd’s, is 400ft. long, 44ft. wide, and 32ft. 6in. deep ; 
her gross tonnage is 4150; her engines indicate 500-horse 

wer, and steam is supplied by four double-ended steel 

ilers 13ft. Gin. diameter, 15ft. long, with 24 corrugated 
furnaces. The working pressure is 140lb. The cylinders 
are 40in., 64in., and 92in. diameter, with a stroke of 5ft. The 
ship has been builtand engined by Messrs. R. Napierand Sons, 
Glasgow, and is the first of three ordered by Senor Claudio 
A. Martinez for the Compania Mexicana Transatlantica. 
These three ships are the pioneer vessels of a fleet intended 
to carry passengers and mails between Liverpool and 
Vera Cruz, under a subvention with the Mexican Govern- 
ment. It is worth notice that the Tamaulipas is the first 
large steamer ever owned by Mexico. Her engines re- 
semble those of the Aberdeen, which ship has steamed 
95,000 miles, without engines or boilers needing an outlay 
of one penny for repairs—a circumstance which bears high 
testimony to the workmanship and materials of the 
machinery. The Tamaulipas sails under the Mexican 
fiag, and requires no Board of Trade certificate. 
We lay special stress on this fact, because the ship could 
not be sailed under the English flag, for the oppressive 
rules of the Marine Department of the Board of Trade 
would not permit a pressure of 1401b. to be carried in her 
boilers. Boilers built to carry 1501b. will not be certified 
for more than 951b.,and so on. It might be supposed 
that the difficulty arises about the furnaces, but this 1s not 
the case. Exception is taken by the Department to the 
shells of the boilers, which, it is insisted, must have a 
thickness which practically prohibits their use on board 
ship. It would be easy to supply instances to illustrate the 
extraordinary fashion in which the Department does its 
work. One will suffice. Certain limits are laid down for 
steel ; but engineers are informed that if.plates not con- 
forming to these requirements should get intoa boiler “ by 
accident,” they need not be cut out. This is one of the 
most remarkable Government enactments we ever met with. 

The collapse of furnaces is by no means an unknown thing 
at sea; but we think we are correct in stating that there 
is no instance of the explosion of the shell of a marine 
boiler of the modern type. There have been scaldings and 
even deaths caused by the giving way of corroded plates in 
the shells of badly-kept small marine boilers, in tug-boats 
and such like, but the shells of boilers in sea-going vessels 
have never, so far as we know, given way with explosive 
violence. The catastrophes on board H.M.S. Thistle and 
Thunderer really prove nothing to the contrary. The main 
point at issue between the engineers and shipowners and 
the Board of Trade takes the shape of the question, What 
is to be the factor of safety? The Board of Trade insists 
that thick boilers shall have a factor of safety of 5, while 
Lloyd’s are contented with a coefficient of 4°7 for shells 
above jin. thick, and it is with such shells we are now 
dealing. It seems to be quite clear that the coefficient for 
thick shells may be less than that for thin shells. Oncea 
boiler has been tested and found strong enongh, no danger 
is to be apprehended until it is weakened by corrosion, but 
corrosion will tell more on a thin than on a thick boiler, 
and we ourselves see no reason why boilers properly 
made—and we write now of no others—should have 
a higher coefficient than one-fourth. No coefficient can 
be too high to secure safety with a bad boiler. It 
is asserted by engineers and shipowners that the 
Board insist on an absurdly high factor; thus, locomotives 
carrying 120lb. would not be passed by the Board for 
more than 47 Ib. to 501b. If the Board had control over loco- 
motive boilers, railway travelling under existing conditions 
would beimpossible. We find that Mr. Trail and Mr. Macfar- 
lane Gray set themselves up against the engineering opinion 
of Great Britain, and while all the great marine engineer- 
ing firms assert that a given boiler is quite strong enough 
to carry, say, 125]b., Lloyd’s Registry being willing, we 
may note, to certify for that pressure, the officers of the 
Marine Department condemn the boiler to carry less than 
90lb. Either of two deductions may be drawn. The 
Board of Trade pronounces, by its action, the engineers 
who differ from it, either rogues or fools. In other words, 
it asserts that those who wish tocarry the higher pressures 
are willing in pursuit of gain to risk the lives of passengers 
and crews, or else that they do not know the difference 
between a safe and an unsafe boiler. If it was certain that 
the gentlemen who constitute the Marine Department of the 


Board of Trade were specially skilful and experienced 
engineers we might feel disposed to accept their deci- 
sion; but it is not for a moment to be supposed that 
the combined talent of the Department can bring 
knowledge to bear on this subject not possessed by 
men who have been building and working marine 
boilers all their lives, The result of the operation of the 
law as it stands is that foreigners like Senor Martinez can 
obtain more economical ships than it is possible for Eng- 
lishmen to produce, or rather to use; and if this is once 

nerally understood our supremacy as ocean carriers will 
as lost, for the moderately economical ship cannot compete 
with the most economical ship. Thus for example, 
English firms could not compete with the Mexican 
owners of the Tamaulipas. It may be thought that we 
take an exaggerated view of the importance of this ques- 
tion, but we only repeat the words of shipowners and engi- 
neers in all parts of the country when we say that the 
Board of Trade rules concerning boilers may do incalculable 
mischief. The Department seems to forget that ——- 
is being made, and that engineering will not went still to 
please Government officials. A set of rules has been 
drawn up which represent, not the opinions of those best 
qualified by experience and training to judge, but of at 
most a couple of men. It is time that these rules were 
revised ; and the pressure of public opinion will, it is to be 
hoped, be sufficient to procure their revision. The depart- 
ment will do well to be warned in time, and to make a 
graceful retreat from a false position before it is igno- 
miniously driven out of it. 


RIVETTED JOINTS, 


Tue literature of the strength of rivetted joints is already 
extensive ; we have no intention of augmenting it. What 
we are about to say concerning them at present bears 
relation to workmanship, and not to proportions. No 
doubt workmanship affects the strength of structures 
joined by means of rivets ; but the fact is not taken too much 
note of by those who carry out experiments and tabulate 
results for the benefit of engineers. It is very commonly 
assumed that a rivetted joint isa rivetted joint, and that 
suffices. Asa matter of fact, however, there are wide 
differences in the qualities of rivetted joints, and more 
attention should be paid than is paid to the circumstance. 
Thus it is very commonly assumed that a single rivetted 
joint properly proportioned has a strength of 56 per cent. 
of that of the solid plate. We have ourselves seen ma- 
chine-rivetted seams tested, which broke with less than 
in cent. of the strength of the plate, albeit that exter- 

y, the seam was to all appearance a good and well 
made seam ; and we believe that in practice seams with a 
strength equal to that given for them in text-books such 
as Fairbairn’s are rarely met with except in the very best 
class of work. Attention has been called to the subject by 
more than one correspondent; and the discussion now bein 
carried on in our correspondence columns by peaetipal 
men may be expected to elicit some information which 
will usefully supplement that acquired with the testing 
machine. Our purpose in writing this article is to direct 
the discussion in question, and to call to the minds of our 
readers those points which most deserve consideration. 

Rivetted work may be classed under three heads: First, 
work such as suffices for bridges and girders, the 
joints of which need not be water or steam tight; second, 
a superior kind of rivetting, such as that employed in 
iron shipbuilding ; and, third, boiler rivetting, which ought 
to be as good as possible. Now as regards the first, there 
appears to be a general consensus of opinion that nothing 
can be better for it than the hydraulic rivetter, but it does 
not appear that the machine can be used with sufficient 
facility in the actual erection of iron structures to enable 
hand rivetting to be wholly dispensed with. No doubt many 
of our readers have used the hydraulic system, and can tell 
exactly what percentage of work can be done under it, and 
what percentage must be done by hand; and to simplify 
matters, and so keep discussion as useful as possible, we 
would suggest that a typical bridge be had in mind—let 
us say a railway bridge, with one span of 180ft. and two 
spans of 75ft. each, plain lattice girders, the larger 16ft. 
deep and the shorter 7ft., the whole to be floored with flat 
iron plates, the rails to be carried on longitudinal timbers 
supported by cross-girders. What proportion of machine 
rivetting is possible on such a bridge, if put up in England, 
say, ten miles from a town? Concerning ship work there 
can be no doubt that the use of the machine system is 
rapidly extending, and there is now hardly a hole or corner 
in a ship’s hull into which the machine will not find its 
way. Despatch isthe great object had in view in this class 
of work ; but no one has yet supplied much information 
concerning the places where hand rivetting can be done as 
well and more quickly than machine rivetting. It seems 
to be tolerably ee that such do exist, and that 
there are places where a couple or three men can begin and 
finish a seam of rivets in the time that would be occupied 
in fixing a machine in place. No doubt there will be 
differences of opinion on this point—the advocates of 
machine rivetting ho.ding one thesis, and the supporters of 
the old system another. It is more than probable that the 
truth lies between the two. The results of practical expe- 
rience can alone be relied on to settle the point. 

When we come to deal with boilers we get on very 
delicate ground. Itisnot to be denied that many men who 
are very particular about the workmanship of their boilers 
will not have machine rivetting at any price. They rel 
entirely on skilled labour, and no doubt a thoroughly we 
made locomotive boiler is the most beautiful and perfect spe- 
cimen of hand rivetted work that can he had. Such boilers 
as made in this country require no caulking. The work- 
manship is exquisite, and one result is that the strength of 
the seams in locomotive boilers are often in excess of that 
laid down in text-books, the 75 per cent. fora double 
rivetted seam rising to as much as 78 per cent., or a little 
more. Itis urged that machine rivetting cannot produce 
such results; it is far too inflexible; it takes no account 
of the heat of a rivet, or its quality, whereas an experi- 

nced man knows exactly what to do with a rivet, and 


e 
feels his way, so to speak, along a seam in 4 way that the 


machine cannot do, As bearing on this point, we may 
say that cold rivetting has been extensively practised 
in the United States. The high-pressure boilers used on 
the muddy rivers consist of wrought iron tubes, seldom 
more than 3ft. in diameter, gin. thick, and about 30ft, 
long. These are arranged side by side, with a large fur- 
nace at one end, and in many cases a flash flue running 
straight to the chimney. Such boilers will work with water 
far too dirty to be used in a tubular boiler. They carry 
pressures of about 150lb., and the seams are made 
up with cold rivets of a peculiarly soft and ductile iron, 
It is said that these joints pres far better than any 
hot rivetted joint that could be made, and we have no 
reason to doubt that this is true of the very thin plates 
used. Going to the other end of the scale, we have the 
modern marine boiler, with plates 1 jin. thick and rivets 1 }in. 
It is asserted by one party that such rivets cannot be closed 
by hand in a satisfactory fashion, and that the aid of 
machinery must be called in; but, on the other side, it is 
— out that boiler fronts have always to be put in by 

and, and that this hand rivetting is quite as good as the 
machine work, and it is also contended that machine 
rivetting is so far from securing tightness that every rivet 
head has to be caulked inside the boiler, to make certain 
that it will not leak. Many able engineers hold views 
entirely opposed to these, and assert that the best kind of 
boiler work cannot be produced at all without the aid of 
machinery. The arguments they urge in favour of 
machine rivetting, as a matter of workmanship, are that 
it compels the rivets to fill the holes, and effectually closes 
the plates on each other. The arguments against it are 
that split heads are apt to be produced, and that the rivets 
not only fill the holes, but now and then burst the plate; 
and that in most cases, unless unusual care and vigilance 
are employed, the iron will be severely strained, and a bad, 
instead of a good, boiler produced. Nothing of this kind 
can, however, be urged against the machine system, when 
several plates have to be joined, as in bridge work, because 
the great length of the rivet permits it to give way without 
straining the plates. 

On none of the points we have stated as open to dis- 
cussion do we at present express any opinion; that diverse 
views are held by experienced practical men is, however, 
indisputable, and we must beg our readers, no matter which 
side they take, to bear in mind that there is another side, 
and that impartial men will like to hear both before 
arriving at a conclusion as to which is best. It is most 
desirable that facts, not opinions, should be adduced. 
Opinions have held sway long enough; it is time that 
definite statements of results obtained in practice, as to 
cost and efficiency, should be made public. 


THE SLIP AT BLACK ROCK, 


In a recent article on the subject of the Brighton beach 
we referred to a serious slip which had occurred on the 
chalk cliffs which succeed to the high protecting wall at 
Kemp Town. We have recently had an opportunity of 
examining this, and thereby of forming some opinion as to 
how far such a casualty is likely to extend, the results 
which would probably follow such extension, and of the 
means which appear to us to be necessary to check the 
further inroad of the sea at the threatened point. As 
regards the last, although we have met those who deem 
that the fall of the cliff is due to causes other than 
that of the undermining of its base by the waves, we 
cannot say that we can see in their argument anything to 
justify such a conclusion. That high chalk cliffs are 
liable to slips even when situated inland we have of course 
ample experience to show; but such rarely occur in what 
may be termed the “solid” chalk. As a rale, it is only 
when the chalk is veined by a lighter stratum, such as 
clay, that slips of a serious character are common in this 
formation. In such cases the combined action of wet and 
frost causes a swelling of the less solid material which forces 
away overlying masses of chalk, but there are none of our 
readers, perhaps, who have not observed how very slight 
is the natural wear of the face of those deep railway 
cuttings so common on our southern lines, Were, there- 
fore, we hold, the cliffs to the immediate east of Brighton 
left unattacked by any more destructive agency than the 
weather, they, being free from any of the clay strata or 
poree above alluded to, would stand unaffected probably 
‘or centuries, 

But in the case of these Brighton cliffs, those whose 
memory of the locality reaches back but a very few years 
have seen a great change in their configuration. Indeed 
scarcely a twelvemonth has without some slips 
more or less serious, having been observed, and these have 
for the greater part, taken place just beyond where the 
protecting works erected by the Brighton authorities cease, 
and where, consequently, the action of the sea has become 
concentrated in its force. It has been fortunate for the 
comparative past immunity which has been experienced, 
that, stretching seaward from the base of the cliffs under 
reference, there is a ledge of rock which has, without 
doubt, done much to break the force of the incoming 
rollers before they strike the vertical walls of chalk; but 
the destructive process, though slow, has nevertheless 
been sure, and our examination of the locality the other 
day showed the danger to be becoming of a critical 
character. Apparently, those responsible for the safety of 
visitors and me who make a walk of the paths along the 
edge of the cliff take but few precautions to warn such of 
the danger they run in continuing to follow their favourite 
promenade, It is true that when first quitting the per- 
manent walks of the parade a notice-board is observable 
which calls attention to the dangerous condition of the still 
well-followed path, but it would be easy to pass this with- 
out noticing it, and the slight barriers which mark the 
site of the latest slip are scarcely sufficient, to our judgment, 
to hinder children from pursuing their course into a fear- 
ful danger. That, however, is a matter which concerns 
alone the parties who would be held responsible in the 
event of an accident occurring. Our object is to consider 
how far it is safe to allow the present condition of things 
to continue, and the results that will probably follow 


should no steps be taken to prevent further damage arising, 
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Quite independently of the difficulty in which the town 


: d, should further slips occur, as regards the 
which have of late years been 
rected in near proximity to the site of the recent slip, 
thee is an important matter to be considered which we 
have not seen or heard in any way referred to, but which 
+. one, a3 it appears to us, which sooner or later may be 
disagreeably forced on the attention of the Brighton rate- 
ers, Some years ago a very extensive and admirably- 
Fesigned system of mem was carried out, and along 
the whole line of the town frontage there was constructed 
a main intercepting sewer by which the entire sewage of 
the town was conveyed by gravitation to a point some 
miles beyond its eastern end, and there discharged by an 
outlet pipe extending a long distance below low-water 
mark, the discharge into the sea occurring at such a level as 
ensured free exit and the non-return of floating matters 
along the town frontage. At the point where the slip 
under reference has occurred, this intercepting sewer was 
laid below the centre of thenow-threatened Rottingdean-road, 
and we should say that at the present time the recently ex- 
face of the cliff cannot be more than some 20ft. from 
the line followed by that sewer. It is true, we believe, 
that at this particular spot this is laid 8ft. below the level 
of the beach at the foot of the cliff, and there are thcse 
who argue upon that fact that perfect immunity from 
danger 18 secured for it. Such a conclusion does not 
appear to us to be satisfactorily based. As we have said, 
tare can be no doubt that the falls which have taken 
place have been due to the undermining which has been 
steadily going on. It will be safe to predict that but a 
few years more of its present rate of destructive progress 
will cause the entire disappearance of the Rottingdean 
road, and when that —— the site of the sewer itself 
will be laid bare and the sea will roll in over it. How 
long it might take to disintegrate the 8ft. of covering 
material between the sea and the brickwork of the sewer 
it is of course impossible to say; but sooner or later it 
would probably be so reduced as to afford but slight pro- 
tection, Long before entire denudation could occur, how- 
ever, it is extremely probable that the arched work would 
yield to the thundering force of the breakers expending 
their strength above its crown. 

To this danger therefore we desire to call early attention. 
It may not, it is true, develope itself in a critical form for 
some years to come, but it is a question of economic polity 
to consider whether it is desirable to wait until the course 
of events we have pointed out results in making the diffi- 
culty one of far greater expense to deal with than it 
is at present. If delay be permitted there can be no 
doubt that the works necessary to meet the ie, <3 
will have to be of a very extensive character. ‘0 
this case the old adage of “a stitch in time” a 
most strongly. On examining the works which have from 
time to time been erected to protect the foreshore opposite 
to the Black Rock Gasworks, we find them to consist of a 
low base wall, from which short and low timber groynes 
project into the sea for the purpose of accumulating 
shingle, This system appears to have acted efliciently, 
and if its extension be at once undertaken it will probably 
arrest any further tendency of the cliff to fall. But at the 
same time those slips which have occurred have so broken 
the line of that cliff that the breaches formed have become 
lines of drainage, and it was evident to us that if that 
drainage be permitted to continue unchecked, its action 
must sooner or later lead to further falls. It seems a most 
important desideratum that this should be at once attended 
to. A guard wall should be erected, which for public 
safety would constitute the small space which still remains 
between the road and the edge of the cliff a “no man’s 
land.” Within that reserve should be cut a drain, which 
should receive the drainage water now finding its way 
through the breaches down the face of the chalk, proper 
outlets being provided to stay its disintegrating action. It 
is true that the amount of such drainage water is small ; 
but though its resulting action is consequently slow, it will 
nevertheless be certain, The outlay required to give effect 
to our suggestions, if they or some similar measures be 
early given effect to, will be comparatively trifling ; but we 
have seen enough to satisfy ourselves that if they be much 
longer neglected the Brighton ratepayers will have to face 
a very large expenditure, and even then will not secure 
the continuous line of frontage which it is most desirable 
should be maintained. 


NORTHERN SHIPBUILDING, 

_ THERE are indications that the briskness in the shipbuilding 
industries of the North that has been known for four years is now 
being checked, though some of the builders have orders that 
will keep them employed for four or five months to come, and 
though in the next few months it is to be expected that the rate 
of progress will be less rapid. But at some of the northern 
ports there are idle berths, On the Tees the number of vessels 
1n course of construction is less than it was a year ago, and on 
the Wear there are now only about fifty ships on the stocks, 
instead of sixty-four, as there were at the beginning of the year. 

ere 18, moreover, less pressure for orders, and t naturally, 
because the steamships at work earn less than they did, and 
because the immediate prospects in the freight market are not 
most promising. This slackening of the great briskness is likely 
to bring about the cure. Winter is the season for loss of vessels, 
and also for slower construction of new ships, so that it may be 
expected that there will be after the winter a lessened produc- 
tion of new tonnage, and a levelling up in the freight market, as 
the loss and the lessened output make themselves felt. The 
shipbuilders in the North of England should obtain orders as 
long as there are any in the market, because they have the 
materials produced in their district, and because they have cheap 


fuel and skilled labour. But it is to be expected that there wilk 


be a falling off even this year in the tonnage of vessels built ; 
and so far as can be foreseen, a still more marked falling off in 
the tonnage to be turned out next year. For the present, the 
rushof capital into shipping has stopped, and that capital will have 
to be more productive than it now is before there is a further 
large supply. The equalisation of demand and supply is now 
ee the rate of construction is being reduced, and the 

Pin freights will speedily cease. So soon as freights begin to rise 
—and the growth of trade, the development of new trades, and 
possibly the construction of vessels of other kinds will aid in 
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the movement—so soon we may ex that there will be a 
return of activity to our shipyards; whilst, in the meantime, the 
orders for rep] t, ¥ al, and repairs may prevent any- 
thing like positive stagnation. 


LITERATURE. 


Graphic and Analytic Statics. By R. H. Granam, C.E. Cros’ 
Lockwood and Co. 1883. ‘ 

Tuts book follows the novel plan of interspersirg the 
graphic methods of investigation with the more ordinary 
methods of analytic algebra and the differential and integrai 
calculus, We entirely approve of bringing these various 
methods to assist each other and co-operate towards 
the solution of practical problems, But here we find very 
much the same problems treated in different parts of the 
book by the two different methods, and we hardly see what 
the resulting advantage is. Few or no examples are given 
showing how in working out a practical problem part of 
the work may be most easily and rapidly done by the one 
method, while the rest is best performed by the other. 
About one-third of the book is devoted to graphic methods ; 
the rest to ordinary analytic investigations in statics. The 
volume will no doubt be useful to many, the number of 
those anxious to master the new graphic processes being 
always on the increase. One very commendable feature of 
the work is that at the conclusion of several chapters there 
is given a large number of exercises to be worked out, the 
data for which are in many cases taken from structures 
actually built. In these the problem and the data are 
stated, and the numerical answer is also given, the student 
being left to work out this answer without aid or explana- 
tion, Such explanation might have been given with 
advantage in very many of these exercises, and we are 
afraid that without such assistance students will often find 
it difficult to arrive at the desired results, For example, 
early in the book, before any word has been said about the 

roper treatment of redundant structures, we find exercises 
in such structures set. The student cannot reach any 
accurate result in such cases, because the sections which 
form of the requisite data for the correct solution of 
this of problem are not given. Later on the author 
shows his own method of solution, which, we may say, is 
one very commonly followed in practice. This consists in 
supposing removed certain bars of the structure so as to 
reduce it to non-redundancy, and making the calculation 
on the supposition that these bars do not exist. Then 
these are suppored replaced, another set of similar bars 
supposed removed, and the calculation made over again. 
The mean of the two results for each bar is taken. This 
method gives an approximation to the true stress in the 
most important parts of the structure, but it is capable of 
giving results very largely at variance with truth in the 
sheer-members—in the diagonals of a lattice girder for 
instance. The general unreliability of the method is most 
easily pecnguieel | by observing that in a roof or girder of 
only moderate complexity there is a ] number of 
different ways in which the structure pelt reduced to 
non-redundancy. Those who use this method pick out 
only the two most obvious of these numerous ways, and 
proceed as if there were no others. 

The book is well illustrated, the diagrams being carefully 
drawn and nicely engraved. We observe that the author 
has not adopted the extremely simple and useful method 
of lettering introduced into practice by Bow. Mr. Graham 
seems not to appreciate the peculiarity of this system 
which makes it superior to all others, and in fact, this 
peculiarity is overlooked by too many. It not only 

the theoretical advantage of exhibiting the 
general mathematics of reciprocal figures in a singularly 
clear and easily comprehensible manner, but it also 
possesses the immense practical advantage of showing at 
a glance for each bar in the diagram whether it is in 
tension or in compression. Mr. Graham explains at 
page 16 the only rule for finding out this that is possible 
with his system of notation. In practical work it is 
awkward to use, more especially so for joints where no 
loads act. Mr. Graham uses figures instead of letters, and 
something may no doubt be said in favour of this, as it 
avoids the use of such indices as A, A, A,, and soon, when 
all the letters of the alphabet are used. 

Thus, although we find much merit in the book, we can- 
not say thatitisfree from blemish. For instance, at page 6 
the proposition on which reststhe whole of graphicstatics, so 
far as it depends on the properties of reciprocal figures, is 
intended to be proved; but this proof is introduced by the 
words, “As a premise to the proof it will generally be 
admitted,” and then follows, as “ generally admitted,” what 
in reality contains the whole gist and difficulty of the 
proof, and what, in fact, is a pretty hard nut to crack for 
the elementary geometrician. Again, we find it difficult 
to reconcile the statement that the laws of graphic statics 
are only applicable to figures which are made up of 
triangles and to which applies the rule that the number of 
links is less by three than double the number of joints, 
with the actual application in the book of graphic con- 
—_— both to unstiffened and also to redundant link- 
works, 

As minor matters we may point out that at page 26 the 
calculation of the supporting force at the foot of the crane 
post is omitted, and that the simple link-polygon intro- 
duced is really unnecessary in this example; and that in 
example, Fig. 23, at page 27, the joint /4/ M is missed out, 
Fig. 168, page 29, gives an example of what we have 
already mentioned, namely, an exercise, the method of 
treatment for which has not been explained, and we could 
multiply illustrations of the same sort of omission. At 
pages 45 and 48 Mr, Graham follows a habit which has 

come rather common of late among some engineers, 
namely, that of finding fault with Rankine. No doubt 
Rankine must have occasionally made a mistake, although 
he must always be venerated as the father of modern scien- 
tific engineering ; and it is distinctly advan us to the 
engineering public to have whatever mistakes he may have 
made pointed out. But in thetwo instances in which Mr. 


Graham differs from Professor Rankine, it is quite certain 
that Professor Rankine ig strictly accurate and Mr, 


Graham is quite wrong. Again, we would suggest that 
the soatinataat of the truss, Fig. 58, is unsatisfactory. 
There is also much inexactness of language throughout 
Part IV., entitled, “ Comparative Statics.” For example, 
what can we think of the statement at page 119, 
that the algebraic sum of the forces being zero “ implies 
the absence of rectilinear movement of translation,” 
where, of course, movement—or possibly velocity !—is eon- 
fused with acceleration of velocity? A similar confusion 
between rotation and acceleration of rotational velocity 
occurs on the same page. In explaining moment diagrams 
at page 178, it is very distinctly said that the moment is 
to be read to the scale of which the polar distance (EO) is 
unity. Now exactly the reverse is true. The larger EO 
is taken the smaller is the scale to which the moment is to 
be read. The unit of the scale is inversely proportionate 
to EO, The treatment of the arch is also unsatisfactory, 
the lines of the two abutment re-actions being assumed to 
have equal inclinations to the horizontal with the load un- 
symmetrically distributed. The chapter on deflection of 
beams contains some useful explanations regarding the 
distribution of shearing stress which is, unfortunately, not 
commonly met with in English text-books, but it also is 
blemished by error and confusion of ideas, The strangely 
mistaken idea that each particle of the beam reacts in the 
direction of its displacement is followed out throughout 
several pages, leading to this false conclusion, among 
others, that a beam cannot be kept in equilibrium if there 
is any longitudinal force applied to its end section. It is 
also not true that each deflected transyerse section— 
originally in the unstrained condition perpendicular to the 
axis—remains perpendicular to the deflected axis, If this 
were true there would evidently be no shear strain. At 
page 262 an error in differentiation leads to a supposed, 
but incorrect, correction of the ordinary formula for shear- 
ing force in terms of bending moment, The correction is 
really infinitesimally small in the strict mathematical 
sense of the term. At page 327 the reader will find two 
very useful tables obtained from French sources bearing on 
bridge loads. The portion from page 345 onwards, upon 
allowances for the weights of girders in the calculations of 
their requisite dimensions, deals correctly with a very 
important matter. We are the more glad to find this 
correctly explained because it is a subject not commonly 
understood. As late a volume of the “ Proceedings” of 
the Institution of Civil Engineers as the 72nd contains a 
paper on the same subject by Mr. Buck, which is altogether 
wrong. In illustrating his equations, however, Mr. 
Graham falls into remarkable error. He calculates that a 
beam 30ft. long, of material weighing ‘288 ton per cubic 
foot—which, by the way, is 14 times as heavy as wrought 
iron—of circular section, and bearing a useful load of 
4 ton per foot run, would require to be exactly 12in. 
diameter to be stressed to 4 tons per square inch; and 
furthermore, finds that if the weight of the beam itself 
were neglected in the calculation, the required diameter 
would be 1l4in., or only $in. less. There is evidently 
something wrong here, as the beam according to the result 
weighs more than 2} times the useful load. Three pon- 
derous pages are filled with the solution of a cubic equa- 
tion in order to arrive at this result. Now, any cubic 
equation can be solved in about two minutes’ time by 
writing down some half-dozen lines of figures extracted 
from a table of cubes and squares, such as is found in 
Molesworth. The correct diameter in the above example 
is 2°02ft., instead of 1ft. 

In a future edition we trust the author may find it prac- 
ticable to improve his book in the directions we have indi- 
cated. We have thorough sympathy with all attempts to 
forward the study of modern methods of calculation, and 
we therefore trust that the friendly criticism in which we 
have indulged may not be without result in future rectifi- 
cations. We believe we have pointed out all the errors, and 
from this it may be gathered that Mr. Graham’s book is 
one which will find a place wherever graphic and analytic 
statics are used or studied. 


CHARLES WILLIAM SIEMENS. 

THE death of Sir Chas. William Siemens will have been learned 
from the daily newspapers by our readers with real regret. His 
remarkable ability had made him a leader of thought and pro- 
gress in so many branches of science and of science applied 
in arts and manufactures, that his name is familiar to people in 
every walk in life, and every one will experience the feeling that 
a great and unexpected loss has taken place in the ranks of the 
modern leaders of men and makers of great industries. Science 
loses by his death one of its most remarkable thinkers. In him 
was found that most unusual combination, orginality, guided by 
accurate and diverse knowledge, and backed by executive ability 
and untiring energy in the pursuit of any piece of work from 
its inception to its completion, from the birth of an invention 
to its commercial success, His death occurred last Monday, the 
18th inst., as the result of an injury to the heart caused by a fall 
while walking home on the afternoon of the 5th inst, from a 
scientific meeting. 

Charles William Siemens was born at Lenthe, in Hanover, on 
the 4th of April, 1823. He descended from an old German family, 
the motto on whose coat-of-arms freely translated signifies 
“ through energy I will succeed.” He became an English subject in 
1850. He was educated at the Gymnasiumat Liibeck, afterwards at 
the Polytechnic School at Magdeburg, and finally at the University 
of Gottingen. Here he studied under Wohler and Himly. In 
1842 he became a pupil in the engine works of Count Stuiberg, 
where he laid the foundation of the engineering knowledge 
which he afterwards turned to such practical account. He was 
one of a family of able men, and as nearly all are inventors, it is 
difficult to apportion their shares in the many inventions with 
which the name of Siemens is associated. There is, however, no 
doubt that the four brothers—Werner, William, Carl, and 
Frederick—always worked harmoniously together—an idea 
suggested by one being taken up and elaborated by another— 
so that it is difficult to award to each his own proper 
credit for his joint labour. In electrical work William and 
Werner were principally associated, while the regenerative furnace 
is due not only to William, but also to Frederick. 

It was, as Siemens himself told when speaking at the Birming- 
ham and Midland Institute in 1881, to introduce to the English 
public a joint invention of his own and his brother Werner in 
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the above-mentioned occasion he gave an interesting account 
of the difficulties which not unnaturally beset the young 
foreign inventor. It was due to the discrimination of Mr. 
Elkington, who perceived that certain processes described in 
some of own patents could only be carried into effect 
by the improvements of Messrs. Siemens, that William was able to 
d his invention so successfully as to be induced 
in the following year to come back again on a similar errand. 
This time it was his chronometric governor, of which we shall 
speak further on. Though not very successful commercially it 
introduced him into the engineering world, and was really the 
cause of his settling in this country. The chief use of this 
apparatus, intended originally for steam engines, has been found 
in its application to regulate the movement of the great transit 
instrument at Greenwich. His studies in the dynamical theory 
of heat led him to pay special attention to preventing its loss in 
various engineering and manufacturing processes. The first 
result was in the regenerative steam engine which he set up 
in 1847 in the factory of Mr. Hicks at Bolton. In this super- 
heated steam was employed, but its use was attended with 
certain difficulties which cond prevented the commercial intro- 
duction of the invention. The Society of Arts awarded Mr. 
Siemens a gold medal in the year 1850 for his regenerative con- 
denser, and at the Institution of Civil Engineers in 1853 a paper, 
of which we shall speak again, on the conversion of heat into 
mechanical effect, gained him the Telford premium and medal. 

Siemens’ activity in a practical sense did not prevent his making 
use of his pen to record his discoveries and inventions, and 
hence the “Journals” and “Transactions” of the several 
learned societies of which he was a member affurd a good 
index to thesubjects which successively occupied his attention. 
Amongst his engineering papers mentioned in the Royal 
Society catalogue is one on a “ Regenerative Condenser for High 
and Low Pressure Steam Engines,” read before the Institution 
of Mechanical Engineers in 1851. In this he described at some 
length, but with much clearness, a furm of condenser in which 
an arrangement of regenerator, after the manner of that used in 
his hot-air engine, was employed to condense the whole or a part 
of the exhaust steam; usually only a part would be condensed, 
and so the regenerative effect was only obtained with respect to 
that part, and the regenerative surfaces could only increase the 
efficiency of the engine in proportion to their area. Hence large 
areas would be requiied, and as the condenser seems not to have 
been much used, it would appear that what was gained by the 
use of the combination of surface and injection which the con- 
denser really was, was not so great as could be obtained by the use 
of a larger quantity of water and larger surfaces in a surface con- 
denser which would receive and condense the whole, and not a 
part, of the exhaust steam. 

The next paper interesting to engineers appeared in Dingler’s 
Journal in 1853, and in the “Journal” of the Franklin Institute 
in 1852, and was on the “Expansion of Isolated Steam and the 
Total Heat of Steam.” Another, on the “Conversion of Heat 
into Mechanical Effect,” appears in the “Proceedings” of the 
Institution of Civil Engineers, vol. xii., 1852-3, of which he was 
then an Associate. In this paper he gave a brief résumé of what 
had been done in mechanical engineering thermo-dynamics, and 
though this is chiefly with a view of describing hia theory and in- 
vention with reference to the hot-air, or caloric engine, as it was then 
more generally called, the paper is a valuable one as having given 
at this distant time some very clear ideas on a subject with 
which few were at all familiar, and as showing the author's grip 
of the whole subject. It follows two papers, the one by Mr. 
Charles Manby, and the other by Mr. James Leslie, on the 
caloric engine, and on the principle of the caloric or heated air 
engine, and all are grouped under the general head, “heated air 
engines ;”" but Siemens’ paper is the only one of the three show- 
ing a really scientific knowledge of the principles involved. In 
the paper on isolated steam he describes experiments which 
corroborated those of Regnault, conducted with very complicated 
apparatus, and showed that Watt was not quite right when he 
said that the total heat of steam was the same at all tempera- 
tures, and that Southern was also not quite right in his state- 
ment that the latent heat was the same at all pressures, the 
truth lying between the two. He gave here his views, based 
upon experiments described on the expansion of steam in engine 
cylinders, and a reason for expecting that the mean pressure of 
steam so expanded would be greater than could follow from 
Watt's law, although Watt’s law is quoted in one of our best 
text-books on heat published at this date. His chronometer 
governor is described in its several forms in the “ Proceedings” 
of the Institute of Mechanical Engineers for 1853, and his water 
meter in several forms in the “ Proceedings” of the same insti- 
tution for 1854. 

The regenerative steam engine idea seemed to have taken a 
hold on his fancy, for he read a paper on this in 1856 before the 
Royal Institution. From this date his attention seems to have 
been turned again more to electrical subjects and on the 
regenerative gas furnace. His bathometer, or instrument for 
measuring the depth of the sea on board ship without submerg- 
ing a line is described in the British Association “ Report,” 1863, 
and affords another illustration of the wide reaching character of 
his studies and mental grasp of physical science in all ita as 
This instrument depended upon the difference, which he conceived 
must be observable, in the attractive power of the earth over land 
and where covered by great depths of a comparatively light 
coating material like sea water. He found this difference to 
be szsa of the total gravitation effect for each 1000 fathoms 
depth, and constructed a recording instrument which was also 
proposed for use in measuring heights. 

With his brother Werner he wrote a number of papers on 
electrical, electro-chemical, and other subjects, and his own paper 
on the “ Conversion of Dynamical into Electrical Force without 
the Aid of Permanent Magnetism,” appeared in the “ Proceed- 
ings” of the Royal Society in 1867, this being the important 
paper describing the now well-known Siemens’ armature. The 
description of this invention, which was made by Werner Siemens, 
was received on the 4th February, 1867, while the paper by 
Wheatstone on the “ Augmentation of the Power of a Magnet by 
the Reaction thereon of the Currents Induced by the Magnet 
Itself,” was received on the 14th February, and follows that of 
Siemens. These are two of the most important papers in the 
history of the dynamo-electric machine. 

His first paper, in 1847, was on the “Mercaptan of Selenium,” 
published in Liebig’s Annalen der Chemie, and sufficiently indi- 
cative of the lines of thought in which his mind had been 
directed at Géttingen. In 1857 William Siemens, in connection 
with his younger brother and then pupil Frederick, turned his 
attention to regenerative furnaces for metallurgical purposes. 
The regenerative gas furnace, as it is certainly the greatest inven- 
tion due to the Siemens, so it is the one in which William 
share. The first 
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combustion is supported. This is effected by causing the pro- 
ductasjto pass h chambers in which the heat is taken up by 
masses of brickwork, and afterwards passing the incoming cur- 
rents of air and gas among the heated brickwork. The earlier 
applications of this principle to steel and glass making have been 
followed by its extension to many other industrial purposes in 
which great heat is required, the power of the furnace being onl. 
limited in practice by the nature of the materials of which it 
can be constructed. 

The application of the furnace to the making of iron and steel 
naturally led the attention of its inventors to other improve- 
ments in the same manufacture. In 1862 he endeavoured to 
reduce to practice the result of Reaumur’s experiments in 
making steel by fusing malleable iron with cast steel. After 
some years’ experimenting, the Siemens process of steel-making 
was perfected, and a little later still the Siemens-Martin process. 
In the latter scrap iron is melted in a bath of pig iron on the 
hearth of the furnace; in the former ore is reduced. The pro- 
duction of steel in this country under Sir William Siemens’ pro- 
cess was over 340,000 tons in 1881. 

The history of the production of cast steel by dissolving 
malleable scrap in molten cast iron without the use of crucibles 
is concisely given in Bauerman’s “ Metallurgy of Iron.” “The 

” he re “was patented by Heath in 1845, and a 
similar method in 1855 by Price and Nicholson. The first 
actual fusion of cast steel in the bed of a reverberatory furnace 
was effected by Sudre, in France, in 1860, when quantities of 
tool steel up to two tons at a time were run into ingots from a 
furnace analogous to that used in iron melting, the heat being 
intensified by a forced draught under the grate, with the result 
of rapidly destroying the furnace. The introduction of the 
regenerative furnace, in which the highest temperature can be 
obtained without strong draught or cutting flame, has, however, 
furnished the required solution of the problem, and in 1862 it 
was applied by Attwood, of Towlaw, and Martin, of Sireuil, in 

rance, and subsequently with improvements and modifications 
in the furnaces and the modes of manipulation by Siemens, 
Pernot, and others. As it was first worked on the large scale by 
Messrs. Martin, the name Martin-Siemens process is generally 
used on the Continent; the modification, using iron ore instead 
of scrap iron, is known as the Siemens process; and latterly the 
general name of open-hearth process has come into use for both.” 
Bauerman also describes the process as follows :—“In the 
Siemens process, with iron ore, the bath of pig iron is decar- 
burised by the addition of rich pure hematite or magnetite, in 
about 2in.lumps. This causes a violent boiling, which is kept 
up until the metal is nearly soft enough, when it is allowed to 
stand for a short time to allow the iron to clear from the slag, a 
small quantity of limestone being added at intervals to throw 
down some of the iron. The spiegel is then added, about 1 per 
cent. more being used than in the scrap procsss. From 
20 ewt. to 24 cwt. of ore are used in a 5-ton charge; about 
one-half the metal is reduced and passes into the steel, so 
that the yield in ingots is from 1 to 2 per cent. in excess of 
the weight of pig metal ani spiegeleisen charge. The con- 
sumption of coal is rather larger than in the scrap process, 
or from 14 ewt. to 15 ewt. per ton of steel. The two processes 
are often combined, both scrap and ore being used in the 
same charge. The latter is obviously of value as a tempering 
material.” 

The perfection of the regenerative furnace was undoub‘edly 
his greatest single work, yet for this invention Germany refused 
him a patent, on the grounds that the system of heating build- 
ings used in old Rome constituted an anticipation. The objec- 
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in it. The market ‘of it is just where many otherwise 
In telegraphs the Siemens Brothers were™leaders, their most 
rominent work in this branch being probably the Direct 
nited States Cable, laid in 1874. To carry out this work 
Siemens designed the special ship which is so well known as the 
Faraday, a ship full of special appliances and fitted with twin 
screws on converging—not parallel 3 80 set with a view 
to get the greatest mancuvring power, so that any order 
rendered necessary by cable laying and grappling exigencies 
might be rapidly complied with. With electric lighting the 
name of Siemens is synonymous, his firm having carried out 4 
large quantity of work of which little has been said, though 
the Siemens system of machines and arc lamps have long been 
familiarised by exhibitions in England, France, Austria, ang 
Germany. The Siemens firm did not come before the world 
with an incandescent lamp but always used Swan's, nor did 
Siemens produce a secondary battery, though he made some 
very important experiments in this direction. In the electrica} 
transmission of power it must be admitted that the Siemens 
stood first, especially as relates to electrical tramways, two of 
which were shown at work in 1880, one being in the grounds of 
the Diisseldorf Geological Gardens, used in that year for the 
Diisseldorf Exhibition. Since that time the Siemens Bros. haye 
laid several electrical tramways, the most recently completed 
being that at Portrush, which is worked by a waterfall. 
It would be impossible within the space at our disposal to 
enter into anything like a complete account or even mention of 
all his work. We have been only able to mention the most 


Siemens. It was described by Faraday in 1845. Reference must 
also be made to his improvements in calico printing, and the in. 
vention of a double-cylinder air pump. Among more recent 
inventions may be noted his electrical furnace, described in our 
pages, his electrical thermometer and pyrometer, his rotary 
furnace for the production cf iron and steel by the direct pro- 
om his deep-sea electrical thermometer, and his regenerative gas 
urner. 

Sir William Siemens was elected a Fellow of the Royal Society 
in 1862, and in 1869-70 he served as one of the Council. He 
became a member of the Institution of Civil Engineers in 1854, 
and has been on its Council for some years. He was the first 
president of the Society of Telegraph Engineers, and served a 
second time in that capacity. He has been president of the 
Institution of Mechanical Engineers, of the Iron and Steel 
Institute, and of the British Association, and in April last, in 
recognition of his eminent services to science generally, he 
received the honour of knighthood. He was chairman of 
the Council of the Society of Arts, and was to have delivered 
the opening address of that Society's session on Wednesday. 

Honours and awards have been conferred upon him by every 
English society of importance, and by foreign societies and 
Governments. Those who knew him well respected him most 
for his kindness and generosity, and it is said of him that while 
he was very ready to overlook imperfect knowledge, he hated 
the superficial talk which in some places passes for science. 

How great were the inventive resources of Sir William 
is well shown by the saying common in his workshops, that as 
soon as any particular ge had been given up by everybody 
as a bad job, it had only to be taken to Dr. Siemens for him to 
suggest half-a-dozen ways of solving it, two of which would be 
complicated and impracticable, two difficult, and two perfectly 
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tion was, of course, an absurd one, as must be the d on 
the merits of new things by examiners whose judgment is 
formed simply upon a literary knowledge of things apparently 
of the same character. 

Experiments were carried out by him for some time with a 
view to the use of basic linings for the open hearth furnaces at 
the Landore Steel Works, which are so well known as the chief 
seat of the production of Siemens steel. Some time since, when 
some changes were made at Landore, his experiments in this 
direction had resulted in obtaining basic bricks which would 
withstand the work, but we have not learned that much has 
heen done in the matter since. It is probably in the history of 
the manufacture of steel that Siemens’ name will most be known, 
for already it occurs on every page of that history so far as it 
relates to modern iron and steel. 

The address as President of the British Association at South- 
port, which will be found in our impression for the 25th August, 
1882, was one of very considerable interest, and may be said to 
give a picture of the diversified bent of the author’s mind. It 
dealt largely with electricity, electrical applications, and electri- 
cal units, chemistry in the arts, thermodynamics, metallurgy of 
of iron and steel, deep sea sounding, chemistry applied to 
explosives, and solar physics, the general tendency of the whole 
address being to show that “im the great workshop of nature 
there are no lines of demarcation to be drawn between the most 
exalted speculation and common-place practice.’ He much 
objected to the separation of the pursuit of science from 
its application, his idea being that that man of science 
does most for mankind who shows the world how to make 
use of the results of his scientific investigations. “The 
time was,” he said, “when science was cultivated only by 
the few who looked upon its application to the arts and manu- 
factures as almost beneath their consideration ; this they were 
content to leave in the hands of others who with only com- 
mercial aims in view, did not aspire to further the objects of 
science for its own sake.” “ Progress could not be rapid under 
this condition of things, because the man of pure science rarely 
pursued his inquiry beyond the mere enunciation of a physical or 
chemical principle, whilst the simpler practitioner was at a loss 
how to harmonise the new knowledge with the stock of informa- 
tion which formed his mental capital in trade.” This extract 
shows Siemens’ views on sci and practice, if his life’s work 
had not. It is quite clear, however, that he allowed in his con- 
sideration of this subject but very little for the different circum- 
stances under which men lived in days gone by and more 
recently. Education itself was pursued by the few, mostly 
well-to-do men. It has now become the property of men 
who are not wealthy, but who have to make use of their 
mental capital to get a living. This has produced workers 
who combine scientific culture with ability and energy to direct 
its practical application in the arts or manufactures. But after 
all this is rather rare. The man who has pursued science 
because it is very attractive to him, is not unfrequently a man 
who would, as much as any one, like to receive the most sub- 
stantial rewards for his work of this kind. There are, however, 
many who can pursue science in the laboratory, and mature 
valuable inventions there, but their energy and interest in the 
things have gone when the things leave the laboratory door. 
The inventions often fail te come before the world, because 
cannot be brought into commercial shape for want of the help of 
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Early this year he published his volume, “On the Conserva- 
tion of Solar Energy ; a collection of “ Papers and Discussions,” 
in which his paper, sent the preceding year to the Royal Society, 
was examined afresh by himeelf and a number of scientific men 
at home and abroad. Whether from its novelty or as emanating 
from one not claiming to be an authority on the subject, the 
theory which he set forth met with not a little sharp criticism. 
Had its author lived a few years longer he would doubtless have 
laboured to strengthen it with yet further observation and argu- 
ment. As it is, it must remain as a daring and original sugges- 
tion—the effort of a keen and sagacious mind to bring to fresh 
subjects the experience and the knowledge accumulated by work 
of a totally different kind. 

Recent events, and the development of the use of the electric 
light, led him to speculations, if not research, on the nature of 
light. He made an extensive series of experiments on the effect 
of continual light on plants, by the use of electric light ina 
conservatory, and the last paper he wrote, read before the Royal 
Society in April last, was on the dependence of radiation on 
temperature. 

It has been suggested that Sir William Siemens should be 
buried in Westminster Abbey. The conflict of opinion which 
has characterised all recent proposals of this kind will no doubt 
express itself on this. There are, however, names which have 
become descriptive words, and posthumous honours can add little 
to the esteem in which the memory of Siemens will be held. 


At the meeting of the Institute of Civil Engineers on Tuesday 
evening, the president, Mr. Brunlees, spoke as follows :—“ It is 
with the deepest sorrow that I have to inform you of the death 
of our highly-valued and esteemed member of Council, Sir 
William Siemens, which took place last night after a short illness 
believed to be the result of a fall two or three weeks ago. Sir 
William was a man whose power of intellect and whose services 
in the application of practical ecience to almost every branch 
within the range of the profession of the civil engineer were 
universally appreciated. His fame was world-wide, as it deserved 
to be, and those who knew Sir William Siemens best will be the 
most ready to acknowledge that the qualities of his heart were 
not less conspicuous than those of his intellect. The Council are 
sure that they will best consult the feelings of all present by 
proposing to adjourn this meeting as a mark of res) to the 
memory of one who was so greatly honoured and beloved.” 
The following resolution, which had just been passed at a 
meeting of the Council, was then read and adopted as the 
expression of the views of the members present :—“ That this 
meeting desires to record the deep sense of the loss the Institu- 
tion has sustained by the decease of their eminent and highly- 
esteemed colleague Sir William Siemens, and their sincere 
sympathy with Lady Siemens in her irreparable bereavement.” 
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successful application of these furnaces was in 1861. The prin- 

ciple of the regenerative furnace is tolerably well known; it may 
p suffice to say that its main features consist in an arrangemen il 
which the waste heat of the products of combustion is utilied 

by being imparted to the air and to the gaseous fuel by which ; 
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CIRCULAR SAW FOR CUTTING HOT IRON 


MESSRS. J. PICKLES AND SONS, HEBDEN BRIDGE, ENGINEERS. 


Tux above illustration represents an improved hot iron sawing 
machine, driven direct by a steam engine fixed upon the same 
bed-plate, and forming part of the machine. e iron to be 
sawn is laid in the V bearings, and held fast by a bridge and 
screw, as shown. The pas | carrying it is mounted upon a 
strong bed, and is moved nearet or farther from the 
saw by means of the hand wheel and screw shown at the end of 
the bed. There is also a provision made for supporting the 
sweep ends of cranks when the webs have to be sawn out. The 
object to be sawn is therefore stationary, and the saw is advanced 
up to it by means of screw motion, actuated by spur and bevel 
gearing, which is driven by a belt, the pulley being driven by a 
counter crank, and by 7 moving the hand lever the saw can 
be worked in or out. There is also provided a self-acting 
stopping motion, so as to prevent the machine being broken or 
damaged through the inattention of the operator. It is also 
fitted with a hand wheel for moving the saw up to its work by 
hand, which is sometimes of great advantage. The steam start- 
ing valve and hand motions are arranged close to where the 
operator stands, thus giving perfect control over the machine. 
The mode of its operation is as follows :—Upon the crank shaft 
is keyed a steel bevel wheel which drives another steel bevel 
wheel with a long boss or sleeve running in a bearing. Through 
this sleeve or boss slides a shaft with a groove formed upon it, 
and by a suitable feather key fixed in the long sleeve or it 
is driven, and yet free to slide backwards and forwards. At the 
other end of the shaft is keyed a steel bevel wheel giving motion 
to another steel bevel wheel which is keyed upon the saw 
epindle ; these work in suitable gun-metal bearings fixed upon a 
sliding saddle, movable upon suitable ways in the main casting. 
The feeding motion is driven from a pulley which derives its 
motion from the crank pin, and drives on to the pulleys at the 
other end of the machine, and the return motion is greatly 
accelerated. Every part is very strong, and well fitted for 
driving the saw at the proper speed. The saw used is 53in. 
diameter, and is capable of sawing large pieces of iron or steel. 
The approximate weight is 44 tons. The machine is manufactured 
by Messrs. J. Pickles and Son, Royd Ironworks, Hebden Bridge. 


MULTIPLEX CAMERA BACK. 
PuoTocRaPHy is now so much used by engineers for various 
to some wed by pleasure tours, 
e photographic apparatus illustra’ e accom i 
engravings may be of interest to many of our readers. The back 


is made for different sizes of camera, and contains its sensitised 
ering 


prings being used, and a plate may be re-exposed 


H. and E. Dale, Ludgate-hill, and is shown as out of use, but 
partly in section below. 


ASTBURY AND DAWSON’S STANDARD 6-INCH | 
SELF-ACTING LATHE. 


THE accompanying illustration represents a standard 6in. centre | 
lathe, manufactured by Messrs. Astbury and Dawson, of Grantham, 
self-acting for sliding, surfacing, and screw-cutting, with a gap bed, 
the usual length of which is from 6ft. to 8ft. long, admitting in the 


former case 3ft. between the centres, and 1ft. 9in. diameter in the 
gap. This latter is provided with a movable bridge accurately fitted 
in, thus making the bed continuous when the gap is not in use. 
The headstock is double-geared and fitted with conical bushes of 
hosphor bronze; these are finished out to form a true bearing 
for the spindle ; this is of mild cast steel and provided with suit- 
able means for adjustment. An instantaneous reversing motion 
is fitted for right and left-hand sliding and screw-cutting and 
surfacing in either direction; the working parts of this motion 
are neatly covered in. The tailstock has a wrought iron poppet 
well fitted, and actuated by square thread screw and hand wheel 
in the usual manner. The saddle has long guiding surfaces and 
carries a compound slide rest arranged for turning conical, and 
surfacing either by hand or self-acting from the guide screw 
through a brass worm wheel and spur gear, with friction cone 
for disengaging the motion. The handles for actuating the 
slides, which it will be noticed are a departure from the ordinary 
kind, are convenient and have a pleasant action. When pre- 
ferred, the lathe is arranged to slide and surface from an inde- 
dent back shaft. Between the standards is an arrangement 
‘or catching the cuttings, oil, water, &c. A set of twenty-two 
change wheels, top driving apparatus, face plate, back stay, and 
set of screw keys are provided. This lathe is one of a series 
oy the makers as standard patterns, and made on the 
gauge template system; they are designed specially for 
taking heavy cuts in iron or . The beds are very strong in 
section, and all the gearing, shafts, and screws are well propor- 
tioned. A variety of these lathes, from 5in. to 7in. centres, were 
exhibited at the recent Engineering Exhibition in the Agricul- 
tural Hall; the workmanship and finish of the tools shown was 
excellent. 


THE GRISCOM MOTOR. 


Ons interesting exhibit in the British section of the Rotunda 
of the Vienna Exhibition consisted of several of Griscom’s small 
electro-motors, which were shown driving sewing machines, fan 
ventilators for household purposes, dentists’ drills, and circular 
saws for use in surgery. These very neat and handy little motors 
have been in use for the last two or three years. The accom- 
panying engraving shows two modifications, one for working a 
table fan; the other is a general motor. Exact electric measure- 
ments do not seem to have been made, and we, therefore, cannot 
say what the efficiency really is. Preferably the “half-man 


revolving the back until number of that is seen in 
the the shutter. The ty 


at 1-man power requiring twelve similar cells. For convenience 

in household use all the electrodes are hung to a single bar 
| which, by means of a lever and foot-treadle, can be lifted or 
| lowered, so as to raise the plates either wholly or more or less 
out of the electrolyte. The armature of the dynamo is of the 
old Siemens form, with two broad pole pieces forming portions 
of a cylindrical surface, each extending through between one- 
quarter and one-third of the circle. Two tiny copper wire 
brushes send the current to this armature through a two-segment 
commutator. The field magnet surrounds the armature in the 
shape of a cylinder of wrought iron. Two opposite portions of 


this cylinder are wound after the manner of a Gramme ring. 
The current passes through these two coils in opposite directions, 
and thus opposite polarities are induced in the two opposite bare 
portions of the iron ring. The 4-man machine measures only 


SWAIN 


4in. from end to end, the coils being 2}in. in axial and 
the outer diameter is no more than 2}in. It weighs 2} 1b., and 
can be fixed in any corner of a room by two or three screw nails, 


10 a.m. to 10 p.m., Museum, 8852; mercantile marin dian 
section, and other collections, 2127. On Wednesday, Thursday, 


and Friday, admission 6d., from 10a.m. to 4 p.m., Museum, 1332 ; 
mercantile marine, Indi i il 129, 


asta machine is driven by a six-cell bichromate zinc carbon 


, the six cells being coupled in series, a larger form 


hotel opening of the 23,506,200.” 
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VOLTA-ELECTRIC INDUCTION.* 
By Pres, Soc. Tel. Eng. 
(Concluded from page 380.) 

us more minutely into the subject by the aid of 
vie 4 fe 5. = Fig, 4 let A and B represent two fiat spirals 
spiral A being connected to a battery with a key in circuit, an 
spiral B connected to a galvanometer ; then, on closing the battery 
circuit, an instantaneous current is induced in spiral B. If a non- 
magnetic metal plate 4in. thick be placed midway between the 
spirals, and the experiment repeated, it will be found that the 
induced current received by B is the same in amount as in the first 
case. This does not prove, as would at first appear, that the metal 
plate fails to intercept the inductive radiant energy 5 and it 
can y be so, for if the plate is replaced by a coil of wire, it 
is found that induced currents are set up th , and therefore in- 
ductive radiant energy miist have been intercepted. This apparent 
contradiction may beexplained as follows :—In Fig. 3 let D representa 
source of heat—av' of boiling water forinstance—and Easensitive 
thermometer receiving and measuring the radiant heat. Now if, 
for instance, @ plate of vulcanite is interposed, it cuts off and 
for sibe-a part of the radiant heat emitted by D, and thus a fall | 
is produced in the thermometer reading. But the vulcanite soon 


strong analogies which exist between electricity and magnetism 
that led experimentalists to seek for proofs that would identify 
them as one and the same thing, and it was the result of 
Professor Oecrsted’s experiment, to which I have already 
referred, that first identified them. Probably the time is not far 
distant when it will be 
and electricity are as closely allied; then, knowing the great 
analogies existing between heat and light, may we not find that 
heat, light, and electricity are modifications of the same force or 
property, susceptible under varying conditions of producing the 
phenomena now designated 
will first produce electricity, then heat, and lastly light. As is 
well known, heat and light are reflected by metals; 1 was therefore 
anxious to learn whether electricity could be reflected in the 
same way. In order to ascertain this spiral B was placed in 
this position, which you will observe is parallel to the lines of 
force emitted by spiral A. In this position no induced cur- 
rent is set up therein, so the galvanometer is not affected ; 
but when this plate of metal is placed at this angle it in- 
tercepts the lines of force, which cause it to 
the secondary lines of force are intercepted and converted into 
induced currents by spiral B to the power indicated by the galvano- 
meter, Thus the phenomenon of reflection appears to be produced 
becoming heated by the radiant heat cut off and absorbed by itself, | in a somewhat similar manner to reflection of heat and light. 


sible to demonstrate clearly that heat 


by those terms. For instance, friction 


iate, and 


Fig. 6. 


radiates that heat, and causes the thermometer reading to return 
to about its original amount. The false impression is thus pro- 
duced that the original radiated heat was unaffected by the vul- 
canite plate, instead of which, as a matter of fact, the vulcanite 
late had cut off the radiant heat, becoming heated itself by so 
Sane, and was consequently then the radiating body affecting 
the thermometer. The effect is similar in the case of induc- 
tion, between the two spirals. Spiral A in- 
e metal plate being then interposed cuts o 
and absorbs either all, or part of the induc- 
tive radiant energy emitted by A. The in- 
ductive radiant energy thus cut off, however, is 
not lost, but is converted into electrical energy 
in the metal plate, thereby causing it to be- 
come, as in the case of the vulcanite in the heat 
experiment, a source of radiation which com- 
pensates, as far as spiral B is concerned, for the 
par pow inductive radiant energy cut off. The 
ly material difference noticeable in the two 
experiments is that in the case of heat the time 
that elapses between the momentary fall in the 
thermometer ing—due to the interception 
the vulcanite plate of the radiant heat—and 
© subsequent rise—due to the interposing 
late, tself radiating that heat—is long enough 
render the effect clearly manifest; whereas 
in the case of induction, the time that elapses 
is so exceedingly short that, unless special pre- 


The whole arrangement of this experiment is as shown on 
ig. 7, which I need not, I think, more fully explain to 
you than by saying that the secondary lines of force are 
represented by the dotted lines. Supported in this wooden frame 
marked C is a spiral similar in construction to the one 
diameter, silk-covered, and consists of turns, with a total 


Fig. 8. 


cautions are taken, the radiant energy emit 
by the metal plate is liable to be mistaken 
for the primary energy emitted by the inducing 

The current induced in the receiving 
spiral by the inducing one is practically instan- 
taneous; but on the interposition of a metal 
plate the induced current which, as before de- 
scribed, is set up by the plate i 
tible duration Spending upon the nature and 
mass of metal 


scribed, notice must be taken of, and allowance 
made for, two points. Firstly, that the metal 
plate not only cuts off, but itself radiates; and 
secondly, that the duration of the induced cur- 


rents radiated by the plates varies with each different metal under length of 605 yards; its resistance is 10°2 ohms. The 
experiment, This explains the fact before pointed out that whole is enclosed between two thick sheets of card paper. 
of inductive radiant energy cag me yee The two ends of the spiral are attached to two terminals, 

case | placed one on either side of the frame; a wire from one of the 
te has so long a | terminals is connected to one pole of a battery of 25 Leclanché 
duration thatif the speed of the reverser is at all rapid the induced | cells, the other pole being connected with one terminal of a 


the apparent percen 
metal plates varies with the speed of the reversals; for in the 
of copper the induced current set up by such a 


laced at a different angle to the larger one it is, as you observe 
y the deflection of the gal ter, fected 
experiment is analogous to the one illustrated by Fig. 6, 
which represents the result of an experiment made to ascer- 
tain the relative strength or capability of producing induc- 
tive effects of different parts of a straight electro-magnet. 
C represents the iron core; PP the apveng’d coil connected 
at pleasure to one Grove cell B by means of the key K ; Sa small 
secondary coil free to move along the primary coil while in circuit 
with the galvanometer G ; the relative strength of any particular 
spot can be obtained by moving the coil S exactly over the required 
position. The small secondary coil is only cut at right angles when 
it is placed in the centre of the magnet, and as it is moved 
towards either pole, so the lines of force cut it more and more 
obliquely. From this it would appear that the results obtained 
are not purely dependent upon the strength of that portion of the 
magnet over which the secondary coil is placed, but princi 
upon the angle at which the lines of force cut tke coil so p 

It does not follow therefore that the centre of the et is its 
strongest part, as the results of the experiments at first sight 
appear to show. It was while engaged on these experiments 
that I discovered that a telephone was affected when not 
in any way connected with the spiral but simply placed 
so that the lines of force agrees from the spiral impinged upon 
the iron diaphragm of the telephone. Please to bear in mind 
that the direction of the lines of force emitted from the spiral is 
such, that starting from any point on one of its faces a circle is 
described extending to a similar point on the opposite side. The 
diameter of the circles described decreases from infinity as the 
points from which they start recede from the centre towards the 
circumference. From points near the circumference the circles or 
curves are very small. To illustrate this to you the reverser now 
in circuit with spiral C will be replaced by a simple make-and-break 
arrangement, consisting of a small electro-magnet fixed between 
the prongs of a tuning-fork, and so connected that the electro- 
magnet influences the arms of the fork, causing them to vibrate 
to a certain pitch. The apparatus is placed in a distant room 
to prevent the sound being heard here, as I wish to make it in- 
perme: J audible to you. For that purpose I have here a light 
spiral which is in circuit with this telephone. Now, by placing the 
spiral in front of — the telephone reproduces the sound given 
out by the tuning-fork so loudly that I have no doubt all of you 
can hear it. Here is another spiral similar in every respect to 
iral C; this is in circuit with a battery and an ordinary mechani- 
cal make-and-break arrangement, the sound given off by which I 
will now make audible to you in the same re | that I did the sound 
of the tuning-fork. Now you hear it. I will change from the one 
spiral to the other several times, as I want to make you acquainted 
with the sounds of both, so that you will have no difficulty in dis- 
tinguishing them the one from the other. There are suspended in 
this room self-luminous bodies which enable us by their rays or 
lines of force to see the non-luminous bodies with which we are 
surrounded, ‘There are also radiating in all directions from 
me while speaking lines of force or sound waves which 
affect more or less each one of you. But there are also 
in addition to, and quite independent of, the lines of 
too subtle to i y human beings, consequently, figura- 
tively, we are both blind and deaf to them. However, they can be 
made manifest either by their action on a suspended et, or on 
a conducting body moving across them; the former showing its 


| results by attraction and repulsion, the latter by the production of 


an electric current. For instance, by connectin e small flat 
spiral of copper wire in direct circuit with the galvanometer, you 
will perceive that the slightest movement of the spiral generates a 
current of sufficient strength to very sensibly affect the galvano- 
meter; and as you observe, the age og of the deflection depends 
upon the speed and direction in which the spiral is moved. We 
know that by moving a conductor of electricity in a magnetic field 
we are able to produce an electric current of sufficient intensity to 
— light resembling in all its phases that of solar light; 
ut to produce these strong currents, very powerful artificial 
magnetic fields have to be generated, and the conductor has to 
be moved therein at a expenditure of heat energy. May 
not the time arrive when we shall no longer require these 
artificial and costly means, but have learned how to adopt those 
forces of nature which we now so much neglect. One ampére of 
current ing through an ordinary incandescent lamp will pro- 
duce a fight wy to ten candles, and I have shown that by 
simply moving this small flat spiral a current is induced in it from 
the earth’s magnetic field equal to ‘0007 ampére. With these 
facts before us, surely it would not be boldness to predict that 
a time may arrive when the energy of the wind or tide will 
be employed to produce from the magnetic lines of force given 
out by the earth’s megnetism electrical currents far surpassing 
anything we have yet seen or of which we have heard. Therefore 
let us not despise the smallness of the force, but rather con- 
sider it an element of power from which might arise 
conditions far higher in degree, and which we might not 
recognise as the same as this developed in its incipient s 
If the galvanometer be replaced by a telephone, no matter how the 
joe moved, no sound will be heard, simply use the in- 
uced currents produced consist of comparatively slow undula- 
tions, and- not of sharp variations suitable for a telephone. 
But by placing in circuit this mechanical make-and-break 
arrangement the interruptions of the current are at once 
audible, and by regulating the movement of the spiral I 
can send signals which, if they had been pre-arranged, might 
have enabled us to communicate intelligence to each other by 
means of the earth’s magnetism. I show this experiment more 
with a view to illustrate the fact that for experiments.on induc- 
tion both instruments are necessary, as each makes manifest those 
currents adapted to itself. The lines of force of light, heat, and 
' sound can be artificially produced and intensified, and the more in- 
tense they are the more we perceive their effects on our eyes, ears, or 
bodies. But it is not so with the lines of magnetic force, for it 
matters not how much their power is increased, they appear in no 
way to affect us. Their presence can, however, be made manifest 
to our eyes or ears by mechanical appliances. I have already 
shown you how this can be done by means of either a galvano- 
meter or a bre a in circuit with a spiral wire. I have already 
stated that while engaged in these experiments I found that as far 
as the telephone was concerned it was immaterial whether it was 
in circuit with a spiral or not, as in either case it accurately repro- 
duced the same sounds ; therefore much in the same way as lenses 
assist the sight or tubes the hearing, so does the telephone make 
manifest the lines of intermittent inductive energy. This was 
quite a new phenomenon to me, and on further investigation of the 
subject I found that it was not necessary to have even a tele- 
phone, for by simply holding a piece of iron to my ear and placing 
it close to the centre of the spiral I could distinctly hear the same 
sounds as with the telephone, although notsoloud. Theintensity 
of the sound was greatly increased when the iron was placed in a 
magnetic field. Here is a small dise of iron similar to those used 
in telephones, firmly secured in this brass frame; this is a small 
permanent bar magnet, the marked end of which is fixed very 
closely to, but not touching, the centre of the iron disc; now by 
applying the disc to my ear I can hear the same sounds that were 
anaible to all of you when the telephone in circuit with a small 
iral was placed in front of and close to the large spiral; to me 
the sound is quite as loud as when you heard it ; but now you are 


current has not time to exhaust itself before the galvanometer is | reverser, the second terminal of which is connected to the other | one and all totally deaf to it. My original object in constructing two 


reversed, and thus the current being on the opposite side of the 
galvanometer tends to produce a lower deflection, If the speed 
the reverser be further increased, the greater of the induced 
current is received on the opposite terminal of the galvanometer, 
so that a negative result is obtained. We know that it was the 


*A read 


} terminal of the spiral. Now if this very small spiral which is in | large spirals was toascertain whether the inductive lines of force given 
of | circuit with the galvanometer and areverser be placed paralleltothe | out from one source would in any way interfere with those 


centre of spiral C a very large deflection will be seen on the galva- — from another source. By the aid of this simple iron 


nometer scale; this will gradually diminish as the smaller spiral is 


isc and magnet it can be ascertained that they do in no way 


passed slowly over the face of the larger, until on nearing the edge | interfere with each other, therefore the direction of the lines pro- 


of the latter the smaller spiral will cease to be affected by the in- 


ceeding from each spiral can be distinctly traced. For when the 


ductive lines of force from spiral C, and consequently the galva- | two spirals are placed paral] 
nometer flection, Bu ik spiral be and connected to i 


indicates no de: t if this smaller 


el to each other at a distance of 3ft. 
t batteries and transmitters, as 
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zinc produce in this manner an induced current | 
of greater length than metals of lower conduc- 4 
tivity, with the exception of iron, which gives , 
an induced current of extremely short duration. 
It will therefore be seen that in endeavouring 
to ascertain what I term the specific inductive 
resistance of different metals by the means de- HW | | | | 
| 
| 
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shown in Fig. 8, each transmitter having a sound perfectly distinct 
from that of the other, when the circuits are completed the 
separate sounds given out by the two transmitters can be distinctly 
heard at the same time by the aid of a rene 3 but by placing 
the telephone in a positi tral to one of the spi en only 
ing from the other can be hi These results 

relatively to each 


the sound 
occur in whatever position the spirals are 8 . 
other, thus proving that there is no interference with or blending 
of the separate lines of force. The whole ment will be left 
in working order at the close of the meeting, for any gentleman 
t to verify my statements or to make what experi- 
we as practical men gather from these experiments? great 
deal has been written and said as to the best means to secure 
conductors ing currents of very low tension, such as telephone 
circuits, henge influenced by induction from conductors in 
their immediate vicinity employed in ing currents of com- 
tively very high tension, such as the ordi telegraph wires. 
wering the insulated wires with one or other of the various 
metals has not only been suggested but said to have been actually 
employed with marked success. Now it will be found that a thin 
sheet of any known metal will in no appreciable way interrupt the 
inductive lines of force ing between two flat spirals. That 
being so, it is difficult to understand how inductive effects are 
influenced by a metal covering as described. Telegraph engineers 
and electricians have done much towards accomplishing 
the successful working of our present railway system; but 
still there is much scope for improvements in the si 
arrangements. In foggy weather the system now adopted is com- 
paratively useless, and recourse has to be had at such times to 
the dangerous and somewhat clumsy method of signalling by means 
of detonating charges placed upon the rails. Now, it has occurred 
to me, that volta induction might be employed with advantage in 
various ways for signalling purposes. For example, one or more 
wire spirals could be fixed between the rails at any convenient dis- 
tance from the signalling station, so that when necessary inter- 
mittent currents could be sent through the spirals; and another 
spiral could be fixed beneath the engine or guard’s van and con- 
nected to one or more telephones placed near those in charge of 
the train. Then as the train over the fixed spiral, the 
sound given out by the transmitter would be loudly repro- 
duced by the teleph and indicate by its character the 
signal intended. One of my experiments in this direction 
will perhaps better illustrate my meaning. The large spi 
was connected in circuit with twelve Leclanché cells and 
the two make-and-break transmitters before described. They 
were so connected that either transmitter could be switched 
into circuit when required, and this I considered the signalling 
station. This small spiral was so arranged that it passed in front 
of the large one at the distance of Sin. and at a speed of twenty- 
eight miles an hour. The terminals of the small spiral were con- 
nected to a telephone fixed in a distant room, the result being that 
the sound reproduced from either transmitter could be clearly 
heard and recognised e time the spirals each other. 
With a knowledge of this , I think it will be readily under- 
stood how a cheap and efficient adjunct to the present system of 
railway signalling could be obtained by such means as I have ven- 
tured to bring to your notice this evening. Thus have I given you 
some of the thoughts and yg ~e~ which have occupied my 
attention during my leisure. have been long under the impres- 
sion that there is a feeling in the minds of many that we are 
already in a position to give an answer to almost every question 
relating to electricity or magnetism. All I can say is, t the 
more I endeavour to advance in a knowledge of these subjects, the 
more am I convinced of the fallacy of such a position. There is 
much yet to be learnt, and if there be present either member, 
associate, or student to whom I have imparted the smallest instruc- 
tion, I shall feel that I have not unprofitably occupied my time 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the opening meeting of the session on the 13th of November, 
Mr. Brunlees, President, in the chair, Mr. G. B. Bruce, Vice- 
President, gave an account of his recent visit to the United States 
of America as the representative of the Institution, on the occasion 
of the opening of the through line of the Northern Pacific 
Railroad. The invitation came from the president and directors 
of the railroad, through Lord Granville, and Mr. Bruce took the 
place of Mr. Brunlees, President of the Institution, who was 
unable, through other engagements, to himself. Invitations 
were also given to departments of the Government of this and 
other countries, the representatives of all of which were received 
as guests of the company from the time of their leaving Europe 
until their return. e railroad is based upon a concession from 
the Government, the company making the road, and the Govern- 
ment giving 25,000 acres of land per mile of road constructed, in 
alternate sections, the Government holding one block and the 
company the next. The railroad lies mainly between the 46th and 
59th els of north latitude, about 200 miles south from the 
boun between Canada and the States, and 300 miles south of 
the Canadian Pacific railway. The distance between the termini, 


electric light in America than in land. In many little cities 
in the ies, a high pole in the middle of the town with a light 
on it illuminated the whole place. He very much admired the 
steamboat accommodation in the United States, and remarked that 
the arrangements for “yy be Liverpool, in a steam-tug without 
even a covering to keep off the rain, contrasted most unfavourably 
with it, and were a disgrace to our country and to the companies 
which perpetuated them. While at Chicago Mr. Bruce went to see 
the new works of the Pullman Car Company. There was now 
there a town of 7000 inhabitants, where three years ago there was 
nothing but an unoccupied stretch of country. The chief feature 
was in the surroundings of the works ; sronyiling had been done 
for the welfare and comfort of the workmen, and the whole had 
been a great financial as well as moral success. In conclusion, Mr. 
Bruce stated that he had been greatly impressed with the 
extraordinary hospitality of the American people. In Portland 
Oregon, for instance, where there are few hotels, the members of 
the party were received into the private houses of the citizens and 


right entertained, and everywhere they went as oppor- | 


tunity offered they were received in the same way. We always 
knew that America was a great and magnificent country; great 
and magnificent in the extent of its territory ; great and magnifi- 
cent in what it has achieved in the past ; great and magnificent in 
the future which lies before it. e knew all this upon ample 
testimony, because we had been told it by others and had read of 
it in books for ourselves. Butit required us to cross the Atlantic, to 
brave all its storms and visit America as the guests of Mr. Villard 
and the Northern Pacific Railway Company, and the guests of the 
towns and cities along its route, in order to know, as we now most 
thoroughly do, that America is great and magnificent even in its 
hospitality. Sir James Hi » Mr. Holmes, M.P., and General 
Hutchinson, R.E., having offered some additional observations, a 
vote of thanks was, on the motion of the President, passed to 
Mr. Bruce by acclamation, for devoting so much valuable time and 
undertaking so long a journey in the interests of the Institution, 
as wellas for the narrative he had just given. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 
To-pay—Thursday—in Birmingham, and yesterday in Wolver- 
hampton, business was disorganised by the fear which is enter- 
tained that the threatened strike of colliers will come about, and 
that there will be a prolonged struggle. Notices from some 16,000 
colliers, young and old, have been served upon the employers by 
the men’s chief union agent in this district; and the employers 
have been informed that if the 10 per cent. advance which the men 
demand is not conceded, the men will come out at the beginning 
of the New Year. 

The notice does not apply to the miners upon Cannock Chase, but 
in that district also the men have this week determined to give 
notice for such a change in their wages when the existing arrange- 
ment runs out at the close of this year, as shall place them in a 
position corresponding with that occupied by their fellows in the 
other portions of South Staffordshire. At the same time they 
fi ly expressed their approval of the determination come 
to at the chester conference of miners. Tested by the 
crucial quotations for coal—those for Earl Dudley’s furnace 
quality, which are 9s. 6d. and 10s. respectively upon the 
two sides of Dudley—the wages which the colliers are already 
day,” or stint, in advance of what the men 


receiving are 5d. “* 


per 
would be entitled to if the late sliding scale were still in ey trad 
80) 


and as iron, even in the teeth of a probable strike, cannot be 

at other than weakening rates, the colliery ——- declare that 
it is impossible to concede higher wages. Dudley’s manager 
has taken the initiative, and has given notice to the operatives 
employed upon the surface, including the mechanics and the 
enginemen, tbat their services will not be required after the notices 
of the colliers have expired. 

At a large and influential meeting of coal mastersin Birmingham 
to-day it was unanimously resolved after two hours’ deliberation to 
ignore the notices given by the colliers’ agents, to decline to accede 
to the men’s demand, and that in the event of a strike they be 
allowed to return only at 3s. 4d. per stint in the thick seams, or a 
drop on the existing wages of 4d. 

e demand for bars was fairly steady Meg he there was no 
“push” inorders. Prices were very varied. ds and squares, 
of jin. to 3in., from the celebrated Bloomfield Works, were 
£7 10s., and £7 10s. was also the price for flats of lin. by }in. to 
6in. by l}in.; best bars and best scrap bars were £9, and best best 
£10 per ton; best angle, tee, and rivet iron was £9 10s.; and double 
best £1 per ton additional.; “‘B.B.H.” plating bars were £8, 
superior sorts £1 10s. per ton additional; charcoal bars of best best 
quality were quoted at £16 nominal. Other merchant sections of 
iron were without alteration upon the week. 

Sheets of the ‘‘ Woodford” brand were quoted delivered at out- 

at £9 for 20 g., £10 10s. for 24 g., for 26 g., and £12 10s, 

‘or g; ed sheets were £11 for 20 g., £12 10s. for 

24 g., £14 for 26  g. and £14 10s. for 28g. Best annealed sheets 

= £1 per ton ditional to these prices on each gauge. ‘* Wood- 
01 1, 


Lake Superior and te Sound, was about 2200 miles. 
this, there was a branch from Brainerd on the main line to St. Paul 
on the Mississippi, which would ly be the chief route for 
traffic between the Northern Pacific towns and the eastern ports. 
ing north-westwards from St. Paul, the country at first was 
chiefiy under wheat ; some distance after ing the Missouri it 
was mainly devoted to raising i y 
The crossing of the Missouri 
by an iron 5 1450ft. long, having 
three spans of 400ft. each and two spans of 113ft. each, and was 
50ft. above the highest level of summer floods. The large girders 
were about 50ft. deep. The majority of the bridges throughout 
the road were of timber, the most remarkable being among the 
Rocky Mountains. Here, too, were the ients on the 
line, the maximum being 116ft. to the mile. The crossing of the 
summits of the two ranges would be by two tunnels, each 1200 
long ; at present temporary roads had been laid over the 
mountains. Mr. Bruce idered the passage of the Columbia 
river through the Cascade Range the most imposing feature of the 
line. The road at this point, for a considerable distance, is 
carried along a ledge made blasting away the almost - 
dicular hill-side into the river below. ne rails were of steel, 56 Ib, 
to the yard ; the road was well and reasonably ballasted ; 
and there were all the elements of a good and substantial 
which in time will doubtless rank among the best in the Uni 
States. There was no si ing apparatus but great use was 
legraph. In one feature the American engineers 
particularly distinguished, namely, in the 
ment of their work, and in thestrictly matic manner in which 
they carried it forward under very difficult and trying circumstances, 
The visitors were conducted in four trains of about ten Pullman 
iages They all left New York, and were ready to start 
from Chicago on the 1st of September. They met witha ty 
ne at the cities of St. Paul and Minneapolis which, tho 
not fo: ears old, each contain a population of between 80, 
and 90,000, and are the centres of large industries. Notwithstand- 
ing the lack of timber over many hundreds of miles in the centre, 
the discovery of coal in that very locality would make it easy to 
supply the engines with fuel. The Westinghouse brake seemed to 
be in general use in America. The whole trip was carried out with 
very few mishaps ; one or two slight accidents were the outcome of 
the running together of carriages from different lines the couplings 
of which did not co md. The great ceremony of the occasion 
was driving the last spike at the ‘‘ Garrison ” station, at the foot of 
the eastern side of the Rocky Mountains, when about a mi 
of track was laid in about half an hour. Mr. Bruce then alluded 
briefly to some things not connected with the Northern Pacific 
Railroad. He was struck with the much greater use made of the 


1” sheets were £16 for -» £17 10s. for 24 g., £19 for 
26 g., and £19 10s. for28 g. Mild steel sheets close annealed were 
quoted £13, £14 10s., £16, and £16 10s., according to gauge. 

The —_ were not in the market to so large an extent as 
formerly for black sheets, their recent having satisfied 
them. Galvanised corrugated sheets of the ‘‘ Red Star” brand 
were quoted £12 10s. for 18 and 20 g., delivered London or Liver- 
i: £13 10s. for 24 g., £15 10s, for 26 g., and £17 10s. for 28 g. 

e on were or an * 

**Red Diamond” brand £12 15s. for 18 and 20 
£13 15s. for 24 g., £15 15s, vat © and £17 15s. for 28 ¢. 
** Lion ” brand was £13, £14, £16, and £18 per ton, rnd. to 


gauge. 

Sellers of pigs produced outside this district reported here and 
there rather better sales, but the majority had to advise ‘‘ no im- 
provement.” Orders at the furnaces are getting rapidly worked 
off, and soon heavy pe of pigs will have to be put upon the 
market by makers who will cover the low prices which it is possible 
~~ J may have to accept by forward purchases of cokes and stone 
and other raw materi 

Native all-mine pigs were to-day 65s. to 60s. for hot blast sorts ; 
55s. to 45s. for mines; and 40s. easy for cinder qualities. 
Best forge hematites were 60s. nominal in the absence of much 
business to test prices. Lincolnshire pigs were 50s. to 47s. 6d.; 
Derbyshires, 46s, 3d.; and Northampton sorts 45s. 

Shropshire wire drawers were in better spirits to-day, since it 
is believed that about 1000 tons of galvanised iron wire, required 
forcovering p in connection with the ocean cable contracts, will 
have to be supplied that district. The Lancashire iron wire 
makers are, however, likely to get the bulk of the orders for the 
outside wire. 

The Iron and Steel Works Manager’s Institution discussed at 
Dudley, on Saturday, the = recently read before them by Mr. 
C. H. Triglown, on ‘‘The Wilson Gas Producer.” 

The latest move of the railway companies in the matter of 
freights is a notice which has been served upon the cycle manufac- 
turers of Coventry, Birmingham, Wolverhampton, and Notting- 
ham, that after January Ist cycles packed in and those sent 
whole will be c at the same rate. At t, cycles in 
parte are charged than whole cycles. is the eae A 
manufacturers consider unfair, and they have determined to 


the co-operation of the other towns mentioned in their resistance | add 


of the impost. 

The President of the Walsall Chamber of Commerce holds that 
“‘theanomalousrail way freights on the carriage of wire from the Con- 
tinent to Birmingham, and vice versd, gives a fearful and absolute 
monopoly to the foreigner.” Further, they compelled the manu- 
facturers in the centre of England to pay four 
the conveyance of his goods as the foreigner paid, 


d | constructed to plane 1éft. 


as much for | crest 


NOTES FROM LANCASHIRE, 
(From our own 


of = 
ers have 
deliveries on t of see them over the 
present year, and the peating finished iron makers have also plenty 
of work in hand at present, but some of the local forges are get 
rather short of orders. Ironfounders still complain of detines S 
e so far as the general run of work is concerned, and brass- 
founders report orders for engineers’ and marine fittings falling off, 
with prices cut extremely fine to secure business, 

There was only a flat market at Manchester on Tuesday, with 
very little business reported in either pig or manufactured iron, 
For local brands of pig iron prices were, if anything, a shade easier, 
sellers being now prepared to come down to 45s, as their minimum 
with 45s. 6d. as their average quoted price, less 24 for forge an 
foundry qualities delivered equal to Manchester; but practically 
no business is being done at these The fact that two of 
the large Lincolnshire makers are so fully sold that for the present 
they are practically not seeking new busi in the market, tends 
to give a firmness to district brands of pig, which, however, is not 
sustained by any increased weight of business. Although it would 
be difficult to get any orders of importance at prices above 44s, 6d, 
for forge and 45s. 6a. for foundry Lincolnshire, less 2) delivered 
here, and buyers offer 6d. under these figures, the leading 
makers are holding out for 44s, 10d. to 45s, 10d., less 24 per cent, 
long been out this market as a really 
competing brand, but prices appear to ually getting to a 
point where North-country ight come in 
the week g.m.b.’s delivered equal to Manchester could have been 
bought at 45s. 6d. net cash. 

Fairly large sales of hematite were made last week at low figures, 
but Ido not hear of any order of importance at present coming 
into the market. 

In the finished iron trade the weight of new business coming 
forward is only limited, and the closing of shipments to the Baltic 
and Canadian ports has of course given a quieter tone to the 
market, Makers who in a few cases are getting short of orders are 
open to quote under current rates for specifications, and hoops 
have been offered at as low as £6 7s. 6d. per ton delivered equal to 
Manchester, but the giving way in prices generally is only very 
slight ; the leading makers are still firm at late rates, and the 
minimum average quotations for delivery into the Manchester dis- 
trict are about £6 2s. 6d. to £6 5s. for bars, £6 10s. to £6 12s, 6d, 
for hoops, and £7 15s. to £8 per ton for sheets, 

I understand that it is probable the difficulty with regard to the 
new standard wire gauge as it applies to the hoop and sheet iron 

le, and to which I have referred in previous ‘*‘ Notes,” may be 
solved by the adoption of an independent gauge ially framed 
to meet the requirements of the iron trade. Should the hoop and 
sheet iron makers agree to work upon an independent gauge thus 
arranged there would I believe be no difficulty in the way of its 
being authoritatively accepted as a standard gauge for the iron 


more 
over the works of Messrs. Hulse and Co., Salford, I saw machine 
tools exhibiting in some part or other both V strips and fiat strips, 
same as in i use, and others inverted, whilst in a large 
planer both flat and angular strips were used. In another planing 
machine just completed, there were six tools carried on what 
might be termed a telescopic cross slide, which, whilst it enabled 
the tools to be brought within so small a distance as 9in. apart, 
vided a sufficiently long a surface to keep the tools per- 
ectly steady. This was a powerful machine, le- , and 
ong by 6ft. wide. The planer 
previously referred to, with flat and a strips, was con- 
structed to plane 18ft. longitudinally, 14ft. vertically, and 3ft. 
deep, and though so large a size, was self-contained. There were one 
or two other special tools at the works which I may — notice. 
One of these was a patent planing machine for taking in work 
10ft. long by 4ft. wide, and so arranged that when required in 
traversing the table could be made to raise the cross slide, whilst it 
was also so constructed as to give a variable traverse to the two 
tools on the cross slide of from y,in. to 14in. wide, varying by drin., 
the variations of feed being as readily made as the varying 
of stroke, There were also a couple of machines for dri 
tapping, and studding work for marine engines, one of them cover- 
ing a vertical area of 10ft. high and 16ft. long, and a smaller 
machine which, in addition, was arranged for milling the parts of 
cylinders and drilling the flanges of propeller couplings, covering a 
vertical area of 5ft. by 10ft. long. There was alsoan improved 
design of a vertical drilling and boring machine as regards the 
driving gear. The table, which has compound slides and a grooved 
curtain for chucking work vertically, is raised % wer, and all 
end play from the spindle is com ted. machine is 
constructed to admit work 80in. diameter. I may add that 
Messrs. Hulse, who have orders in hand for exceptionally heavy 
tools, are carrying out an extension of their works. 

The capabilities of the new tilting weir erected from the designs 
of Mr. Wiswell at Throstle Nest, on the river Irwell, near Man- 
chester, have during the recent floods been put to a tolearbly severe 
test, and it has met the requirements for which it was 5; 
designed in the most satisfactory manner. A full description, wi 
detailed illustrations, of the weir has already been given 
ENGINEER, and it will be of interest to add a short description of 
the manner in which it has done its work. The weir was designed 
and introduced in substitution of the old fixed weir, so as to be no 
obstruction in time of flood, and to be easily opened or closed when 
required, During the recent floods in September and October the 
weir has requ no other attendants than the ordinary lock- 
keepers, and for one month the sluices were scarcely at rest, one or 
more of the tilting gates being constantly open. So , however, 
is the action of the gates, that when a flood is approaching one man 
is able to open as many as three of the sluices simultaneously, 
whilst frequently they have and it has pe 
been necessary to wind Wd e slack chain, e weir, however, 
of its eatures, as the ‘avigation Company 
have {undertaken to the sluices in anticipation, but it has 
proved that in case of any ible night or sudden flood this 
automatic action would come into operation. As to the effective- 
ness of the weir in reducing the liability to flood to which some of 
the low-lying districts in Manchester were previously subject, I may 
that observations of the recent flood line from A ft down- 
wards, October last that the fi 
same t at the green , Agecroft, as the 
December, 1880, when Lower Broughton was flooded and t 
— done. The water on the 17th October at Lower Broughton 
was, however, 6ft. lower than during the flood of 1880, and at the 

of the Throstle Nest Weir was only 1ft. above the low-water 
The increased speed of the current, combined with special 


_ 
Manchester.—The weight of actual business doing in the iron 
trade of this district continues small, and there is very little change 
to note as regards prices. There are very few really pressin 
sellers in the market, most of the leading makers being fairly — | 
off for work for the present, and rather than seek new business at 
less prices than the already very low basis, they prefer to work on 
as long as possible with existing contracts. Buyers, on the other 
hand, apparently anticipate a quiet winter’s trade, and beyond 
covering absolute requirements, they are not disposed to give out 
e. 
ecently one of your correspondents, in noticing a short descrip- ; 
tion I gave of a large lathe manufactured by Messrs, W. Muir and e 
Co., introduced the question of right angle strips as ee with ye 
V strips for the bed and slides in heavy tools, and 1t will, perhaps, 
evening. be of interest if I refer to various forms of strips specially applied 
—_—_— to meet special requirements, which I saw introduced in another 
Fe] tool works I visited the other day. Of course there is no eae j 
tive right to any form of strip, but only in its special application, ' 
and it may be said that each form of strip has a place where it is } 
ii 
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rapidly lowering the river bed, and thus creatin, 
‘ in the river, with a consequent increas 
discharging power, so that the new weir, which Alderman Ho’ 
on, the ex-mayor, has referred to as a practical solution of the 
flood question by which the whole county might profit, is giving 


more relief now than it did when first opened. 


the coal trade the threatened strike is keeping up a consider- 
wie inquiry for forward delivery at present rates, but there is no 
actually great pressure upon the market, and except that sellers, 
where they have been taking orders at under list rates, are stiffen- 
ing up to full quotations, no materially higher P vom are being 
obtained. All classes of round coal are moving o freely, but the 
most noticeable feature is the increased demand for slack, which 
for some time past has been a drug in the market, but which is now 
cing off without difficulty, many of the stocks having already 
tem cleared away. At the pit mouth prices average 9s. 6d. to 10s. 
for best coals, 7s. 9d. to 8s. for seconds, 5s. 6d. to 6s, 6d, for 
common coals, 4s. 6d. to 5s, for burgy, 3s. 9d. to 4s. 3d. for best 
slack, and 3s. to 3s. 3d. for common sorts, : 
Shipping is quiet, with Lancashire steam coal not averaging more 
than 7s. Ga. to 7s. 9d. delivered at Garston or Liverpool, ; 
It is expected that in West Lancashire the miners will send in 
their notices for an advance of 15 per cent. at the close of the 
present week, but that they will cease work when these notices 
expire is considered very doubtful. : 
Barrow.—I notice that very little business is being done in the 
hematite pig iron trade, and makers are receiving but few 
good orders, The busi being tr ted on both home and 
foreign nt is not extensive, and there are no signs of an early 
change in the state of the market. The stocks warehoused at 
makers’ yards have become ve considerable, and are accumulatin, 
rapidly, as the deliveries are by no means equal to the output o 
metal, which up the present has been well maintained. I think 
that if the present bad trade continues much longer—and 
there is every sign of it doing so—it will be absolutely necessary 
for makers iy out one or two furnaces and thus reduce 
the output. Prices remain very low, indeed they are now so low 
that makers do not realise any profits on their sales. A few 
buyers are offering orders at lower prices than those now ruling; 
but of course it cannot be expected that the makers will accept 
them, Although there is certainly, I think, this week a cheapen- 
ing tendency all round, prices remain steady. No, 1 Bessemer is 
selling at 48s. per ton; No. 2, 47s.; and No, 3, 46s. per ton net at 
works, prompt delivery. Steel makers have been so far well em- 
ed, but they are not obtaining many large orders. The output 
in the railand merchant departments has been large, and there 
are some good contracts on the books, The demand for mild steel 
has improved, and there is every prospect of this trade becoming 
one of great importance in the district. Rails are quoted at from 
£4 10s. to £5 per ton net. Shipbuilders are but indifferently 
employed, and there are but few inquiries. Iron ore is in fair 
demand at from 9s. to 11s. rand ton at mines; stocks are heavy 
all round. Coal and coke steady, with a tendency to higher prices, 
Shipping quiet, with a scarcity of orders. 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


ear. 
AN oO gathering took place at the Atlas Steel and Iron - 


Works, Sheffield—Messrs. John Brown and Co., Limited—on 
Monday last. Mr. J. D. Ellis, the chairman of the company 
invited the puddlers and other ironworkers—indeed, the whole of 
their employés—to meet him in the No. 2 planing shop. About 
1000 workmen—not one-third, as by a curious telegraphic error it 
ap in the T'imes—accepted the invitation. There a mass of 
piled-up plates forming a platform, from which Mr, Ellis 
addressed a meeting under unusual and even picturesque 
surroundings. Perched upon Nasmyth hammers, peering through 
machinery, leaning against armour-plates, momentarily resting from 
the cut of the plane, and looking down from cranes high overhead 
were the men, while in front of them, on a lesser pile of plates, 
were Mr. Ellis’s colleague in the management, Mr. 8. Burridge, 
and a small army of managers and other officia! 
Mr. Ellis’s object was to put before the men the 
of affairs in regard to the threatened strike, 
figures that the coalowners could not ibly give the miners the 
15 per cent, advance, he intima that it was first feared 
it would be necessary to give the whole of the employés 
notice to leave their work. But, on second thoughts, they 
had decided not to take this step, but to put the men 
in possession of the precise condition of affairs, and tell them 
frankly what might be expected. The company had resolved to 
carry on its business as well as it could, and with that view 
they were buying coal in other districts so as to enable them to 
complete contracts to some extent. But they were paying a 
higher price for the coal; and it was not so good as their 
own, ey would be unable to find full employment for the men 
—probably not half work—and he counselled them to make as 
much money as they could before the strike started, and to be 
prudent in the use of it while the miners were idle. Mr. Ellis 
stated that in low-priced iron, such as ship plates and boiler plates, 
a higher price for coal would cause that trade to leave Sheffield, 
and in such an event he did not believe it would ever come back 
again. The question of coal was more important as to iron than 
as to steel, but they could not make tires and axles without coal. 
At the moment the Germans were pushing tires into England and 
Scotland at a price which made it very difficult to compete with 
them, An addition of 15 per cent. upon the present price of coal 
would drive away a very considerable amount of the tire and 
axle and steel plate trade of Sheffield. Mr. Ellis closed by coun- 
selling the workmen if they had any influence with the colliers to 
use itin averting such a calamity, and his advice was well received. 


nt position 
ter showing by 


per ton; B.B., £9; BB 
works, 
or railway material, as wheels, &c., there has been a fair 
demand of late. The Great Eastern Company has divided 500 sets 
of wheels between Messrs. Owen and Dyson, Rotherham, and the 
Leeds Wheel Company, Leeds; the Great Northern Railway Com- 
pany has placed 400 sets of wheels with the Darnall Carriage 
orks, Sheffield—Messrs. Craven Brothers; and the Midland 
Company has given the order for 500 sets of wheels to the Ashbury 
der for 30,000 tons of 
order for 20,000 tons of steel rails for the London and North- 
estern Railway Company has been taken by a South Wales firm, 


The United States Government have at last decided, after 
testing compound armour and steel plates, in favour of com- 
pound armour for the turrets and look-out towers of the Mianto- 
a and have placed the order with the Atlas and Cyclops 
Works, 

The lighter departments are well employed on Christmas orders, 
Sheep shears are freely ordered for the United States, and there is 
an expectation that the Australian indents, which are expected 
every day, will be pretty gratifying. The Cape trade is scarcely 
worth mentioning. An order or two drops in occasionally, but 
nothing to indicate any decided improvement for a long time. 
Fry disastrous effects of the diamond speculations are still severely 
elt. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

NOTWITHSTANDING that prices were again lower at the Cleveland 
iron market held at Middlesbrough on Tuesday last, only a small 
amount of buying and selling was done. It is said that but few pig 
iron smelters can make a profit at the prices now obtainable, and, 
as a rule, only small quantities are offered for sale at the low rates. 
On Tuesday merchants were willing to sell No. 3 G.M.B. at 
37s. 14d. per ton for prompt delivery, but asked 37s. 3d. for forward 
delivery. The usual quotation by makers was 37s. 6d., but some 
were not above accepting orders at 37s. 3d. per ton. The demand 
for No. 4 forge iron is not so great as it was. The price usuall 
quoted was 36s., but the sales actually made were mostly at 35s, 9d. 

There is nothing doing in warrants, as makers’ iron can be had 
at lower rates. 

The stock of Cleveland pig iron in Messrs. Connal’s Middles- 
brough store amounted, on Monday last, to 63,895 tons, being a 
reduction of 650 tons for the week. 

The shipments of pig iron from the Tees continue excellent. 
Large quantities are being sent to Germany and other foreign 
countries. Up to Monday night 70,793 tons had been exported. 
In the first nineteen days of October 59,045 tons; in November, 
1882, 37,901 tons were sent away in a corresponding period of time. 

The manufactured iron trade is in a fairly steady condition, 
most of the works having orders which will keep them going to 
the end of the year. For prompt delivery prices are fully main- 
tained, and are about as follows :—Ship plates, £6 per ton; ship- 
building angles, £5 12s. 6d.; and common bar iron, £5 15s., ail 
free on trucks at makers’ works, less 24 per cent. Puddled bars 
are £3 12s, 6d. per ton net at works. For forward delivery makers 
are not willing to take lower rates, and quently no busi is 
done. Orders for steel rails are very scarce, and ordinary sections 
can be bought for £4 5s. per ton. 

The North-Eastern Railway Company has decided to open the 
Loftus and Whitby Railway for passenger and goods traffic on 
Monday, December 3rd. 

It is reported that the Weardale Iron and Coal Company is 
about to put down new plant at the Tudhoe Ironworks for the 
manufacture of steel on a e scale, 

A smeees has been formed at Sunderland for starting a new 
shipbuilding yard at South Hylton. It is said that a capital site 
has been obtained wen es pene the yard of Messrs, Obourne, 
Graham, and Co., and that a start will be made early in the new 


“Messrs. G, K. Smith and Co., iron shipbuilders and repairers, of 
North Shields, filed their petition at the Newcastle pore a 4 
peo on Friday last. The liabilities are £10,250, and assets about 

1000 


Another mass meeting of ironworkers was held at Stockton on 
Monday last, when an address on ‘‘ Organisation” was delivered 
by Mr. Lloyd Jones. The following resolution was unanimously 
carried :—‘‘ That organisation is an absolute necessity for working 
men in a defence of the interests of labour, as without such 
organisation nothing effectual can be done to secure proper wages 
to the worker, and to enforce such other conditions as will bring 
inde ndence and comfort to the working population of the 


kingdom. 

The failure is announced of the Vulcan Ironworks Company, 
Limited, which succeeded to Messrs. Fowler and M. Colon, formerly 
engineers, at Hull. Mr. Peat, of the firm of R. Mackay and Co., 
has been appointed receiver. It is not yet known what are the 
liabilities. ‘The company in making an announcement to the above 
effect says that its principal losses have been incurred in the ship- 
building branch of its business, 

The North-Eastern Railway Company has given notice that it 
intends to ask for ‘parliamentary powers to purchase all the private 
lines of railway hitherto belonging to the Middlesbrough owners, 
or in other words, to the Pease family. These railways form a 
network connecting all the works and wharves on the south bank 
of the Tees, from near Newport to Cargo Fleet. Whenfsome 
years since it was proposed to invite the Midland Railway 
Company to extend its line to Middlesbrough it was of 
the scheme to form a connection between the new line and the net- 
work of the lines in question. This was the only feasible way of 

iving a new access to most of the existing works. The North- 
tern Railway will, by its pro action, put a stop to the 
Midland and all other schemes which might in future compete with 
it, and will place the district more completely than ever in its 
power. An early meeting will take place of the Marshowners to 
consider their interests, and petition Parliament against the new 
Bill, unless satisfactory conditions can in the meantime be 
obtained, 
The death of Sir C. W. Siemens has produced universal regret 
in Cleveland, where he was well known and highly esteemed. 

The collapse of the mining village of Boosbeck, in Cleveland, 
owing to subsidence of the surface produced by mining operations, 
is giving rise to an extensive crop of litigation. The surface 
owners are in all cases plaintiffs, and Mr. C. Jackson, land and 
mineral owner, and Stevenson, Jaques, and Co., lessees of the 
mine, are defendants. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

THE warrant market, which improved considerably towards the 
close of last week, has been scarcely so strong this week as regards 
the quotations, but a large quantity of warrants changed hands. 
The low prices which existed at the beginning of last week in- 
duced a series of covering operations on the part of bears, and 
there has been at the same time more inquiry than usual from 

bers of the outside public desirous of speculating in pig iron. 
Three blast furnaces have been re-lighted at Gartsherrie and one at 
Govan Ironworks, and there are now 101 in operation, producing on 
an average about 200 tons a week, as compared with 114 at 
the corresponding date last year. The stock of pigs in Messrs. 
Connal and Co.’s Glasgow stores continues to decline, the reduc- 
tion for the past week being upwards of 1000 tons. The general 
impression is that makers’ stocks are being slightly reduced, 
but this process has not as yet been found so effective as to free 
makers’ iron from the ene influence of the warrant market. 

Business was done in the warrent market on Friday at 44s. cash. 
On Monday forenoon the market was dull, with transactions at 
44s, 3d. to 44s, 1}d. cash, and 44s, 5d. to 44s. 4d. one month, the 
genetics in the afternoon being 44s, 14d. to 44s, cash, and 

s. 3hd. to 44s. 2d. one month. A good business was done on 
Tuesday from 44s, 4d. to 44s. 44d. and 44s. 3d. cash, and 44s, 6d. 
to 44s, 5d. one month. Business was done on-Wednesday at 
44s, 5d. to 44s, 2d. cash, and 44s. 7d. to 44s. 34d. one month. To- 
day—Thursday—tr tions occurred at 44s, 2d. to 44s. 5d. cash, 
and 44s, 7d. one month, 

The quotations of makers’ iron are again somewhat easier as 


follows :—Gartsherrie, f.o.b. at Glasgow, ton, No. 1, 53s. 3d.; 
No. 3, 50s, 6d.; Coltness, 56s, and 51s, 3d.; Langloan, 56s, and 


51s. 3d.; Summerlee, 55s. and 49s, 6d.; Chapelhall, 54s. and 51s.; 
Calder, 56s. and 47s, 6d.; Carnbroe, 53s. 6d, and 48s.; Clyde, 
48s, 3d. and 46s. 3d.; Monkland, 45s. 9d. and 43s. 6d.; Quarter, 
45s, 6d. and 43s. 6d.; Govan, at Broomielaw, 45s. 7d. and 
43s. 9d.; Shotts, at Leith, 56s. and 53s,; Carron, at Grangemouth, 
49s, (specially selected, 56s. 6d.) and 47s, 6d.; Kinneil, at Bo’ness, 
48s. and 47s.; Glengarnock, at 53s. 3d. and 46s. 3d.; 
Eglinton, 46s, 9d. and 44s.; Dalmellington, 48s. and 46s. 6d. 

The total import of Cleveland pig iron into Scotland to date is 

235,243 tons, showing an increase of 27,781 tons as compared with 
the arrivals in the corresponding period of 1882. 
A somewhat gloomy view is now being taken of the condition of 
the malleable iron trade. Several firms in the central districts of 
Lanarkshire are now reported to be engaged upon their last orders, 
with little or no prospect of securing others that will at all equal 
them in importance, The want of fresh contracts in the ship- 
building department is severely felt at the malleable works, and 
unless an improvement occurs in the demand for other articles, 
there can be little doubt that a period of slackness will ere long 
have to be encountered. Makers complain much of extreme com- 
petition, and it is pointed out that the prices are from this cause 
gradually decliring, the decrease in the prices of angles, | aguos &e., 
in the past ten months being something like 10s. to 15s. per ton. 
The mild steel trade will be likely to suffer to a considerable extent 
from the quietness in shipbuilding, although the development of the 
steel works proceeds with scarcely any interruption. 

The thick fogs that prevailed during the greater part of last week 
had a tendency to check the business in coals, by throwing the 
railway traffic into confusion, but a large amount of business has 
nevertheless been done. Among the quantities despatched were 
1500 tons to Gothenberg, 1200 to Lisbon, 1070 to Demerara, 1650 
to Odessa, 500 to Rouen, and 5912 coastwise. The inland trade is 
a and as yet the recent advances in prices are fully main- 
tai 


ned. 

The sixth annual report of the committee entrusted with the 
large fund subscribed to relieve the dependents of men who lost 
their lives in the memorable explosions at High Blantyre Collieries 
was presented to the public meeting of subscribers in Glasgow a 
few weeks ago. It stated that there are still 245 persons dependent 
on the fund, that there has been spent since the first £21,461, and 
that the committee have still in hand £35,243, 

The miners in the Lanarkshire district are now quietly working 
at the late increase in their wages of 6d. a day iy the move- 
ment seems to be spreading both on the East and West Coasts. In 
Ayrshire it has been resolved to form a union, and in East Lothian 
the miners have commenced an agitation for increased wages, and 
the question appears to be as far from settlement in Fife as ever. 

The boilermakers of Greenock propose to reduce the wages of 
their men by 5 per cent, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE mineral world of Wales was electrified this week by the 
announcement that the Marquis of Bute had bought the Glamorgan 
Canal. This is the oldest undertaking of the early coal days, 
dating from 1790, and was an enterprise undertaken by all the old 
ironmasters—Crawshay, Guest, Paitt, Cockshutt, and Farman, 
with a few of the landed proprietors, the banker Wilkins, and the 
old Vicar Meybery. It has done good service, and if served by 
small steamers, and the banks secured from the ‘‘ wash,” as on the 
Berkeley Canal, might yet figure well; but Limagine that the out- 
let of the canal at the West Mud, Cardiff, will figure in its new era 
more conspicuously than the canal itself, and that docking the 
West Mud to the mouth of the Ely will prove an effectual preven- 
tive to all Barry Dock schemes, So far, however, as I hear, the 
promoters of the Barry are bent upon their suicidal course. They 
will take their coal traffic twelve miles away from Cardiff, come 
what will. 

The committees of the Houses of Lords and Commons will have 
the Darwinian principle of selection to out most carefully 
next session, and to restrain any reckless schemes which may be 
propounded in this age of lust for coal. No less than eight schemes 
are now being prepared that will impinge on the Taff! Some of 
these are excellent, skilfully designed, and will be supported by as 
much common sense as capital. Others appear visionary, and 
dictated by a greater desire to have a share of profit than to aid in 
public convenience or the development of our mineral resources. 
It is here that committees of both Houses will do good work—the 
pace may be too fast for the country’s welfare. 

I have never known such a fever heat as in the coal trade at pre- 
sent, and the ns is something enormous. Here is a sample of 
work at one of the Rhondda collieries—the Clydach Vale:—This is 
sunk 400 yards down; it is worked upon an average fifty-one hours 
per week, and every working hour 200 tons of magnificent coal are 
sent to bank. The area of this pitis not a very large one; but 
even if of good size, such an output would soon tell. I give ten 
years again for many of the Rhondda pits, and after that, lower 
coals and much more expensive working. 

The colliers are delighted with their sliding-scale results, and 
have now warmly supported the farthing movement in aid of the 
Cardiff College. Inthis way, and kindred ways, these excellent insti- 
tutions—the sliding scale, the Association, and the Permanent Fund 
—areacting on social life, and without sermonising one may say that 
moral and social benefit will be the result. I should like to see a 
general Colliers’ Building Fund started. It was suggested, I think, 
by Mr. Nixon—every collier to become possesser of his own house, 
thus securing the maintenance of pleasant relations between em- 
ployer and employed, and leaving the widow the homestead after 


im, 

The thirst for coal property is excessive. I hear of no less than 
five takings during the last week in Monmouthshire alone on the 
branch of the projected line—the Risca and Cardiff—a capital pro- 
jection. Here we have an instance of railway speculation, prompt- 
ing well in mineral enterprise, not following as is generally done. 
The anthracite colliers have had an advance of 5 per cent. They 
now work by sliding scale. Both house and steam colliers are 
agitating for an increased number of sub-inspectors. 

I have no good news to record in the matter of iron and steel. 
Trade is still dull ; iron ore is a drug, and low prices fail to tempt. 

At the Rhymney Works I regret to hear of a breakage entailing 
some cost, but fortunately it will only keep the works idle a few days. 

Cyfarthfa is being pushed on with rare spirit. There is an 
enormous — going on, quite in the spirit of the old Crawshay 
character, which would be first or nothing. 

Very sincere regret is felt at the loss of Dr. Siemens, who died this 
week, just on the eve of the banquet to be giver in his honour. 
He did good work in Wales, and realised the anticipations ex- 
pressed in these columns when he began at the Landore Works in 
1868. These works now manufacture 1000 tons of steel per week, 
and take high rank in the country generally, 

Tin-plate is drooping again, all but best steel plates, which are 
in demand. Wire works are fairly busy again. 

Pitwood prices are high, and maintained well. Coal prices firm, 
ranging from 11s. 3d. to 11s. 9d. best, f.0.b. 

Iron prices low, and but little doing out of old contracts, which 
are running to an end. Better figures are hoped for with the new 
year. 


Last week on the Birkenhead side of the river the boring 
machine in the Mersey tunnel excavated thirty-two yards, thus 
exceeding all previous efforts by four or five yards. The centre of 
the bed of the river has been passed some days, and the progress 
forward on both sides has been ‘such as to reduce the distance to 
be bored between the extremities of the two tunnels to i 


under 290 yards, 


| 
j 
it 
Appearances, however, point to the strike taking place. Mr. B. 
: Pickard has undoubtedly the ear of the men, who have sent in 
their notices with a unanimity which has rarely been seen in this srs 
district, The employers published a verbatim report of their con- 
ference with Mr. Pickard Mr. Frith, Mr, Cowey, Mr. Parritt, and FO] 
other officials and delegates, and circulated it among themselves. S 
It would have done more good to have distributed that report 
among the miners. Nota single reason urged for the advance was 
f sustained; in fact, there was no argument whatever on the side of 
\ the colliers’ representatives, while the coalowners urged abundant 
} cause why an increase in prices was not only not warranted, but 
: would in the end injure none so seriously as the working man by 
driving trade out of the country; and yet the coalowners were 
content with circulating this report among themselves, when the 
perusal by the miners would have caused them to reflect before 
they drew out their tools in December. The coalowners are to 
hold another meeting at Sheffield on Monday, and there may yet 
be time to put the main facts in form for general distribution. 
Prices are still tending downwards in iron and steel. In 1880 
hematite pig iron was sold at £6 10s. to £7 per ton; now it is : 
52s, 6d.; common forge iron, which was then 65s. to 70s. per ton, : 
is now 40s. to 42s.; Toantes iron is 43s., 44s,, and 45s. per ton; 
rails, now at £4 10s. to £4 16s. at works, were £16 to £20 per ton a 
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Applications for Letters Patent. 

name ress comm' are 
printed in italics. 

13th November, 1883. 

5347. Hats, &c., J. H. Johnson.—(C. H. Wilcox, U.S.) 

5348. Bripess, W. R. Kinipple, London. 

5319. Pures for Commonicatine Passsure to 
Brakes, C. D. Abel. - (G. Westinghouse, jun., U.S) 
5350. Nor Lock, 4. M Clark.—(4. Schwarzwalder, U.8.) 
5 ene &c , Snips’ Boats, C. J. Fox, Birken- 

ead, 

5352. Preomatic Power Hammers, W. D. Player, 
Birmingham. 

5353. Generators for Paootc'ne Gasrovus Fvet, J. 
Lones, C. Vernon, E. Holden, and R. Beunett, 
Smethwick. 

5354 Umprecras, C. H. Butlin, Camborne. 

5855 Treatment of SutpHorovs, &c., Ores, B. J. B. 
Mills.— (P. Manhés, Lyons.) 

5356. Manomotive VeLocipeprs, W. P. Thompson.— 
(8. Krnka, Michle, Austria ) 

5857. HyDRocaRBON Fornaces, A. J. Boult.—(0. D. 
Orvis, Chicago, 

5358. Woot O LING Macuives, J. L. Mathews, West 
Troy, U.S. 

5359. Extractine &c., from their J. B 
Readman, Glasgow. 

5360. Sreex INcots, A. Day.—(G@. W. Billings, U.S) 

5361. Manuractore of Ammonia, &c., W. R. Lake.— 
(T. B. Fogarty, Brook!yn, U S.) 

5352. Looms for Weavine, W. R. Lake.—(IV. B own 
and T. Lang, West Point, 7 S.) 

5363. TazaTine Cai ciREOUS PuospHorites, W. R. 
Lake —(J. Cox, Mulheim-on-the Rhine 

5364. Cutrine, &c., Trousers, A Maclure. jun.,Londor. 

5365. AuTomaTic Expansion Gear, F. J. Burrell, 
Thetford. 

5366. Setr-RecuLaTING Mrcuanism, H. B. Payne, 
Nottingham. 

14th November, 1883. 

5337. Sree, W. 


Beardmore and J. MacC. Cherrie, 
Glasgow. 


5368. Ropges, G. E. Vaughan.—(S. Trott and F. A. 
Hamiiton, Halifux, U 8) 

5369. Avromatic F.c Sienatuine, O. W. White and W. 
Sinclair, London. 

5370. Boninc Taper Horses, R. Letherby, 

5371. Pammary, &c, Batieries, J. Noad an 
Matthews, London. 

5372. Car Coupiines, H. J. Haddan.- (J. W. Snyder, 
Pennsylvania, U.8&.) 

5373. CoNTROLLING ENGRAVING —— H. J. Haddan. 
— (Bain Electric Company, Chicago, U.8&.) 

5374. Pomes,G Murray and k. = Elvaston. 

5375. Prorecrixe Scpmercep Srrvucrures, F. M. Lyte, 


Putney. 

5376. Parinc the Eocss of the Sores of Boots and 
Snoes, F. Cutlan, Cardiff. 

5377. Lamp Guoses, F. and ‘i. Biertumpfel, London. 

5378. Wire Fences, W. R. Lake.—(/J. B Oliver, U.S) 

5379. Deoporisinc Four Air, J. F. Jvhnstone, 

ere. 

5380. Bessemer Converter’, W. M. Murdock, Gilwern. 

5381. Hypraviic Lirrs, J. H. Johnson.—(&. M. L. 
Crouan, Paris ) 

15th November, 1833. 

5382. CompourpD Marine Esoines, W. B. Thompson 
Dundee, N.B 

5383. Tempertnc H. 8. Boase, Dundee, N.B. 

5334. Sreerinc Boats, T. B. Heathorn, London. 

5385. Exaavust Ventitators, W. Walker, Birkenhead. 

5386. Comes, W. H. Spence.—(L. M. Chorier, Paris.) 

5387. Parparine Racs R Buckle, Shipley. 

5388. Bursps, H. A. Goodall, London. 

5389. Sreerinc Gear for SHIPs, W. H. Harfieli, Lon- 
don. and G. T. Burden, 

5390. Sewinc Macuines, J. Denne, Selhurst. 

5391. Hixscep Doors, &e., J. Warhurst, London. 

5392. Makune Cioaretres, R. W. Page, London. 

Tusutar Corts, T. B. Sharp, Smeth- 
wick. 

5394. Macuines, J. Imray.—(8& Y. Love, U.&) 

5395. Pumps, J. Imray.—(G. Hanarte, Mons, Belgium ) 

5396. Hee.s for Boots, &c., W. H. Stevens, Leicester. 

5397. J. Harri ngton, 

5398. Dayinc Apparatos, C. F. Yorris, T. H. 
Baker, and W. Francis, London. 

5399. Srzam Escines, A. M. Clark.—(A. Bberhart, 
Philadelphia, U.8&) 

5400. Apparatos, M. Kotyra, 

5401. Macutves for Corrine Naus, G. Williamson, 
Holbeck, Leeds. 

5402. Separatinc Dust from Arr, R. Lund and T. F. 
Hind, Preston. 

5103. Suips, W. Lockwood, Sheffield. 

16th November, 1883 

5404. Communicatinc Motion to Suarrs, W. Ross, 
London. 

5405. Steerinc Gear, J. Hastie, Greenock. 

5406. Gas Motor Encines, G. G. Picking and W. 
Hopkins, London. 

5407. Oprarmine Copper, A. P. P:ice, London. 

5408. &c., Macuives, G. Hookbam, 
Birmingham. 

5409. Wire Nerrine, H. J. Haddan.—(B. Kretschmann, 
Leipzig, Saxony.) 

5410. Umpretias, H. J. Haddan.—(Knauth and Co., 
and R. Geisler, Leipzig, and W. Jaeaicke, Berlin ) 

5411. Heatine Apparatus, R. Schulz, 


5412. Booms for Grasses, &c., J. Dawson and T. F. D. 
eap, London. 
5413, Rerarsinc Srup for Necxtizs, &., J. Dalziel, 


5414. Beps, J G. Davison, Sunderland. 

5415 Lawn Mowers, Ww. Carr.—(Mess s Carr and 
Hobson, Limited, New York, v0.8.) 

5416. Propuction of Ztxc, A. P. Price, London. 

5417. Primary Batrerigs, D. G. Fitz-Gerald 
and T. J. Jones, London. 

5418. UNTEAsELING WOOLLEN Fisres, W. A. Barlow.— 
(T. Overend, Paris.) 

5419. Macwetic, &c., Apparatus, 8. Mason and C. R. 
uxley, London. 

17th November, 1888. 

5120. Toor Hotpers for Larues, M. C. Despard.—(G. &. 
Jones, Cawnpore, India 

5421. Cuoser Pan, E. Hurley , Birmingham. 

DyNaMo-ELECIRIO Sir C. T. Bright, 

jon. 

5423. Drepornc Macuinery, W. E. Gedge.—(H. B. 
Angell, San Francisco, 0.8.) 

5424. Automatic Sater, &c, of Cicaretres, W. P. 
eeson, London. 

5425. Automatic Fzepixc of Borrers, A. Mayhew, 
London. 

5123. Crostne Doors, &c , E. Leinert, Dresden. 

5427. VEssELs CONTAINING Lquips, H. 
L Or, Belfast. 

5428 SuLPHURETTED Hyprocex, D. Urquhart, London. 

5429. Licntinc Rattway Trains Lecrricity, E. 
Edwards.—(D. Tommasi, Brussels. 


5430. Ustne Steam aud Hor a'r W. Turn- 
ull, New Hampton. 

5431. Steam ENvingEs, W.P. Thompson.—(F. D. Cumn- 
ver, Detroit, U.S) 

5432. FIRW-SCREENS, &c , A. Hildesheimer.—(E. Nister, 
Nuremberg, Bavarit. 

5433. Ve.ocipepes, E. C. F. Otto, London. 

5434 Sanrrary Appuiance, W. A. Barlow.—(E. Sandow, 
Hamburg ) 

5435. Transmitting Morion to Macuinery. P. A. 
Dobis, Paris. 

5436. TaeaTinc Waste MATERIALS, G. Epstein, London. 

5437. Fiuren Press Prates, J. Pedder, Appletun- -in- 
Widnes, 

5433. Ventitatinc Apparatus, T. E. Bladon and W. 
Matthews, Birmirgham 

5439. Bicycies, &c., J. Bradshaw and J. Bradshaw, 


jun., Wigan. 

5430. for Mitts, W. R. Lake.—(F. Prokop, 
Pardubutz, Bohemia ) 

19th Novem>er, 1883. 

5441. Sroprerine Bortues, G. C. and A. G. Thompson, 
Sheffield, 

5442 Pranororte AtraceMeENT, H. J. Haddan.—(Z. 
Hoyinghof, Barmen, Germany. 

5443. Pressure Gavucss, H. Haddan.—(Z. Carton, 
Bi Kseur, Algeria.) 

5444. Examinine the 


H. J. Haddai 


Geemrnative Properties of 
Coldewe 
Brunswi 


n.—(0. and L. &c'.dnjahn, 

, Germany.) 

5445. InTERNALLY SropreRED Borries, D. Rylands, 
Stairfoot, near Barnsley. 

5446. Facitiratine the Courtine of Draw-zars, G. W. 
von Nawrocki.—(P. Madsen, Berlin ) 

5447. TeLepnones, C. A. Jackson, Laurence, U.S. 

5448. TELEPHONIC APPARATUS, H. Lake. — (J. 
Berliner, Hanover.) 

5149. Ascerratnine Leve.s, A. J. Boult.—(C. C. Goetze, 
Co‘hen, Germany. 

5450. Oaganic 3. H. Johnson. —(4. Kern, Basle.) 

5451. ALarms, A. M. Clark.—(C. F. Luquer, U.S.) 

5452. SMELTING Orgs, &c., 8. R. Smyth, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5350. Nut Lock, A M. Clark, Chancery-lane, London. 
—A communication from H. Schwarzwalder, New 

York, U S —13th November, 1883. 

5358. Woon O1uING MACHINES, J. L. Mathews, West 
Troy, U.S8.—13th November, 1883. 

5362. Looms for Weavine, W. R. Lake, Southampton- 
building:, London.—A communication from W. 
Brown and T. Lang, West Point, U.S.—13th Novem- 
der, 1883. 


Patents on which the Stomp Duty of £50 
has been pai 


4751. Tre tment of E. R. Southby, London.— 
18th November, 1: 

4670. NERY, W. H. Dorman, 8tafford.— 
12th November, 1880. 

4682 Wire Eyps, G. Etty, Manchester.— 
13th November, 1380. 

4693. Exrractixc OiLy Matrer from Corton WASTE, 
C. T. Bastand, London.—13th November, 1880. 

4756. Wire SPRING Mattresses, J. B. Rowcliffe, 
Glossop —!8'h November, 1880. 

4845. CoLouninc Matrers, O. N. Witt, Miilhausen, 
Germany.--22nd November. 1880. 

4869. Su_pHates of Sopa, &c., J. and T. 
Robinson, Widnes. —2éth November, 

5232. Tope Fastenivos, E. H. Bennett, SBayonne, U.S. 
—l4th December, 1880. 

4630. a Mik, &c , J. Wilson, London.—13th 
November, 1820. 

4709. Cast some Siac Boxes, M. and J. Cornthwaite, 
Parton.—16th November, 1880. 

4767. Tarcyctes, &c, H. Weatherill, Manchester.— 
19th Novem>er, 1880. 

5007. Compasses, J. Readman, Norton.—lst 


er, 1880. 
4697. Rt ay no Apparator, W. H. Beck, London.—15th 
mber, 1850. 


Nove 

4721. SyRUPISG, &c., ArraTep Liquors, W. A. Ross 
and F. Lockhart, Belfast.—16th November, 1880. 

4928. Groves, H. Urwick, London.—26th November, 
1880. 


4972. FIRt-GRATES, A. C. Engert, Bromley-by-Bow.— 
29th November, 1880. 

5152. Evecrric Dritts, 8. Pitt, Sutton.—9th December, 
1880. 

4706. Cioran, 8. Thacker, Nottingham.—15th November, 
1880. 


4718. H. Johnson, London, 
—16th November, 1880. 

4842. Looms for WEAVING Carpets, W. Adam, Kidder- 
minster.—i2nd November, 1880. 

5107. Stzam Pomps, G Tangye Birmingham, and T. 
Jefferies, jun., and J. R. Williams, Handsworth.— 
7th December, 1830. 

5287. Sutpsate of Avumrna, B. E. R. Newlands, Lon- 
don.—l7th December, 1380. 

4722. Bracks, F Wirth, Frankfort-on-the-Maine. —16th 
November, 1880. 

4725. PiaNOFORTES, A. Capra, J. B_ Rissone, and 8. 
Detoma, London. - 16th November, 188". 

4752. &c., Srone, J. Holgate. Burnley.—18th 
November, 1880. 
4819. Gas Evores, H. L Miiller and W. Adkins, Bir- 
—20th N 

4757. TramM-caR ENGINEs, J. Hall, Manchester.—18th 

N 1880. 


‘ovember, . 
4759. SuppLyinc Furnaces with Fuser, J. Proctor, 
Burnley.—18th November, 1880. 
Steam Sarety VaLvgs, P. M. Justice, London.— 
19th November, 1880. 
4771. Couptixa W. P. Alexander, 
London.—19th November, 1380. 
4772. W. J. Clapp, Nantyglo.—19th 


Patents on which the Stamp Duty of £100 
bas been pai 


4456. Sewoc Macutnes, A. Anderson, Glasgow.—l7th 
November, 1876. 

4513. Apparatos for the TriecEerRs of 
arms, W. Anson, Birmingham.—2lst November, 1876. 

4409. Bast Fornaces, W. 8. Williamson, Congleton. 
—l4th November, 1876. 

4424, Recepracues for 8. 8. Hellyer, 
London.—15th November, 1 

4199 Cast Steet, J. 21st November, 
1876. 

4163. , &c., Macuixe, N. G. Kimberly, Lon- 
don.—18th N 


, 1876. 
4170. Printino Ink, R. Pinkney and F, D. Ward, Bon- 
don.—18th November, 1876. 
4519. Coynectixc Service Pipes with Drars, W. 
G Hampton Court.—2ist November, 1876. 


Notices of Intention to Proceed with 
Applications. 


(Last day for filing opposition, 7th December, 1888.) 

3408. PortaBLe Ovens, J. H. Johnson, London.—A 

communication from L. Dathis.—10th July, 1883. 

8409. Kngapine Doven, J. H. Johnson, London.—A 
communication from L. Dathis.—10th July, 1883. 

3422. Fixixe Covours on Fasrics, A. W. Kirk, Halifax. 
—Ilth July, 1883. 

3425. Cicaretres, F. Hipgrave, London.—l2th 
July, 188: 

3426. Woot, &c., J. H. Whitehead, Leeds.-- 
A com. from A. Prouvost.—12th July, 1883. 

3436. Vent Pecos, W. E. T. Dawson, London —12th 
July, 1883. 

$443. Guine Wueet, A. J. Boult, London.— 
A communication from J. M. Terras. —12th July, 1883. 

$444. Erecrric Licutine Apparatus, J. L. Clerc, 
London.—13th July, -. 

3447. Vaccum Boxgs, H. Marsden and H. Schofield, 
Sheffield.—13th July, 1883. 


3448, ae, J. Holding, Lower Broughton.—13th 
July, 1883. 


8449, Courtine, &c, Raipway Carriages, &c., J. 
Darling, Glasgow.—18th July, 1883. 

$451. Evxcrric Batrerizs, P. de Villiers and E. F. 
Rey, London.—13th July, 1883. 

$452. Seconpary Batrexig3, F. M. Lyte, London.— 
13th July, 1883. 

$461. FasTenixa3 for Guoves, &c., F, R. Baker, Bir- 

mingham.—13th July, 1883 

$472. Boots and W.H.and E W. Lulham, 
Brighton.—18th July, 1883. 

8475. Recorpino, &c., a of Evectricity, J. 
Hopkinson, London —13th Ju/y, 1883. 

3479. Constructine Scpiqveovs Sravcturgs, W. J. 

entley, —1ith July, 1883. 
a Coat, R. D. Thomson, Motherwell — 
4th July, 1883. 

3496. Reaisterine the Recerrr of Farts in Omniposes, 
&c., H. H. Lake, London.—A communication from 
G. Marzari.—160h July, 1883. 

$502 Rorary Wes Pauntine Macuines, G A. Wilson, 
Liverpool.—17th July, 1883. 

$508. Rorary Wes G. A. Wilson, 
Liverpool.—17th J 

8510. ConstRucTING Macurngs, E. Thomas, 
Aberdare.—17th July, 1883. 

8521. WarEer-wuee.s, A. J. Barlow, London.—A com- 
munication from F. Pallansch.—17th July, 1883. 

8541. Cans for Mik, &c., W. R. Lake, London.—A 
communication from E. Burnett and A. P. Browne. 
—18th July, 1883 

3563. Barrets for Hotpine Liourps, C. L. Eyre, 
London,—A com. from G 4 —19th July, 1883. 

3603. Makino TURNBUCKLES, &c. W. L. Reddie, 
London.—A com. from E. July, 1883. 

3609. Pianororts Actions, C. Collard, London.—28rd 
July, 1883. 

8614. ARTIFICIAL MaRBLe, J. Heinemann, Hanover.— 
A com. from Dr. H. Rothe.—23rd July, 1883. 

Sream Cu.t.vation, A. Greig, Leeds.—24th July, 


3652, CompLex Ores, W. P. Thompson, 
Liverpool.—A communication from G. T. Lewis.— 
25th July, 1833. 


3743. Looms for Weavinc, W. and E. 
Gomersal, and H. Bradbury, Leeds.—3lst 


8744. for CaRBoONIS'NG Woo.LLen Raas, W. 
Brierley, Halifax.—A communication from 
Rosskam.—81st July, 1883. 

3772. Cortinc Merats, W. W. Hulse, Manchester.— 
lst August, 1883. 

8785. Serrinc, &c, Type, W. R. Lake, London.— 
A com. from P. P. y Albizu.—2nd August, 1883. 

4043. Exp.osive Compounps, J. C. de Castro, London. 
—2lst August, 1883. 

4179. Lamps for Rattway CaRriacE3, J. F. 
Shallis and T. C. J. Thomas, London.—29th August, 


4221, Scestep om &c., J. McGovern, Liverpool.— 
lst September, 1883. 

4234. Stamprse CoRRUGATED IRoN R. Baillie, 
London.—38rd , 1883. 

4294. Barrets of :RE-ARMS, P. A. Bayle, Paris.—6th 

ber, 1883, 

Borers, P. A. Bayle, Paris. Sp'em- 

4651. Actions, C. Collard, London.—2nd 
October, 1883. 

4787. ELecTRIcAL SyNcHRONOUS TELEGRAPHIC Systeme, 
8. Pitt, Sutton.—A communication from P. B 
Delany.—9th October, 1883. 

4788. 8. Pitt, communication 
from elany.—9th | 188 

4812. Catcu for Umpre.ias, W. Liver- 
pool.—A communication from V. D. Stockbridge. — 
9th October, 1¢83. 

4829. SeparaTixc Metats from Avvoys, J. J. 
Shedlock, Barnet.—10th Octoder, 1 

4820. EVER-PoINTeD Appleby, Bir- 

mingham.—10th October, 188 

4843. Makino Gas, E Brook, Wigan. —llh 

4879. TagsTino Got . R. Cassel, London.— 
18th October, 188: 

4909. Skates, A. Brooks, London.—A communica- 
_ from A. Dodge and G. R. Marble.—16th Octo- 

r, 1883. 

4950. Gauce Grasses of Steam Borers, A. M. Clark, 
Londcn.—A communication from A. Guilbert-Martin. 
—1l7th October, 1883 

5001. InsuLators, H. J. Allison, London. 
—A com. from C. C. Hinsdals.— 20th Octoder, 1883. 


(Last day for filing opposition, 11th December, 1883.) 

2500. AMBULANCE nang &c., R. A. Westhorpe, 
London.—19th May, 1883. 

8476. Propucine Desicys on Paper, &c., R. Brown, 
R. W. Barnes, & J. Bell, Liverpool.—14th July, 1883. 

3187. Joys of Wine, J. T. Neighbour, 
London.—16ih July, 18£3. 

&c., Buttes, J. A. Bowles, London.— 

17th July, 1883. 

3513. Wasnine, &c , Macnine3, T. Woolfall and T. T. 
Mercer, Blackbura.—17th July, 1883. 

3517. Maxine Fopper, H. J. Haddan, London.—A 
com from H. Hencke and Co.—17th July, 1883. 

3522. Fixine ANILINE CoLours on MATERIALS, 
L Heppenstall, jun., Milnsbridge —17th July, 1883. 
3532. Sounpino Batts, C. J. Harrison, Limehouse.— 

18th July, 1883 
3544. Repeatinc Fire-arms, W. R. Lake, London.— 
A communication from the Larsen Rifle Company. 
—18th July, 1883. 
3545. Freezino Apparatus, J. H. Johnson, London.— 
Acom. from E Fixary.—18th July, 1883. 
8546. Mou.ps for Rerinoye Sucar, J. Duncan and B. 
R. Newlands, London.—19th July, 18&3. 
3563. FacitiraTine Batt Practice with Fire-aros, J. 
Johnson, London.— A communication from E. 
Gaupillat. —20th July, 1833. 
3588. ConnecTinc Ropes Tocetuer, J. D. Sprague, 
Upper Norwood.—2lst July, 1883. 
591. Scourtsc, &c., Fiprous J. and F. 
W. Petrie, Rochdal le.—2ist Jul; 'y, 1885. 


3601. Puriryinec Arm and Gases, F. Windhausen, 
Berlin —23rd July, 1883. 
3630. OrnNaMENTAL FaBric?, W. Clark, London.—A 


communication from E. Barou.—24th July, 1888. 

3644. gy or Buckets, J. K. Tullis, Glasgow.—25th 
July, 

3664. C. Duckering, Lincoln.—26th 
July, 1883. 

3678. J. Imray, London.—A commu- 
nication from I. A. F. Bang and C. A. Sanguinetti.— 
27th July, 1883. 

8782. TkaANsMITTERS for TeLepnones, T. M. Morriss, 
London.—2nd August, 1883. 

8868. Screw Prorge.ier’, L. Barstow, Hazelbush.— 
9th August, 1883. 

4003. TeLepHonic Apparatus, G. H. Bassano, A. E. 
Slater, and F. T. Hollins, Derby.—17th August, 1883, 

4057. Compounp METAL or "ALLOY, H. H. Lake, Lon- 
don.—A com. from J. B. Jones. —21st August, 1883, 

4104. Hancina Exvecrricat Lamps, T. T. Smith, 
London.—24th A t, 1883 

4121. Brusnes, J. hompson, London—25th August, 
1 


4704. Wasrina Macuines, J. Child, Headingley.—8rd 
4318. TREATING Copper Matrss, F. Claudet, London. 
ith October, 1883, 


4826. Grinpinc Epsrs of A. F. G. Brown, 
Glasgow.—10th October, 1833. 

4865. ae SHAFTING, A. Muir, Manchester—12th. 
October, 1 

4886. CONVERTING Furwaces, W. R. Lake, London.— 
A com. from anhés,—13th October, 1883. 

4938. SHAFT CouPLiNes, T. L. Ellis 
Coatbridge, N.B.—17th October, 1883. 

4943. CouPLING SuartinG, P. Brotherhood, London. 
—17th October, 1883. 

4944. Heatino Stove, A. C. Kennard, Falkirk.—17¢h 
October, 1883, 


4961. Ececrricat Heatixe, J. 8. Sellon, London.— 
17th Octoder, 1883, 

4971. Corrina Fisrovs W. R. Lake, Lon- 
don,—A com, from I. A. Canfield —18th October, 1883, 

5054. Traction Tramways, J. Y. Johnson, Lon- 
don.—A com, from A. Bonzino.—24th October, 

5268. MouLpING J. Walker, Cleveland, 
U.S.—6th November, 183: 

5350. Nur Lock, A. M. Clark, London.—A communica- 
tion from H. Schwatzwalder.—18th November, 1883, 
5362. Looms for Weavine, W. R. Lake, London.—A 
communication from W. Brown ani T. Lang.—18th 

November, 1883. 


Patents Sealed. 
(List of Letters Patent which 
16th Nov , 1883. 
2319. Sermspies of SPinnina D. Skeoch, 
Stewarton, N.B.—8th May, 1883. 
2182, Evecrro-motivs Esoine, A. Browne, London,— 
17th May, 1883, 
2505. Coxsrructina Horsesnoes, T. Allen, Bradford, 
—19th May, 1883. 
2506. Exrractine Iron, &c, from So.vurions, G. W. 
von Nawrocki, Berlin —19¢h May, 1883. 
2511. Osratnina Motive Power, A. Vacherot, Sutton. 
—19th May, 1883. 
2516. Carriage Door Locks, J. Holden, Swindon.— 
19th May, 1883. 
2528. Hotpers for Incanpescent Evecrric Lamps, A, 
Swan, Gateshead.—2lst 


May, 1883. 
&e., J. Millington, Wolverhampton. 


883. 
2558. WEIGHING MACHINES, W. P. Thompson, Liver. 
-—22nd May, 1883. 

2559. fur Basres, A. Horne and J. 
Mancor, Liverpool.—22nd May, 1883. 

2568. ExiRAcTING PaRAFFINE Minera Outs, J. 
Siddeley, Liverpool.—23rd 

2576. Constauctine Fioorixas, &&., J. Garlick, Bir- 
mingham.—23rd May, 1888. 

2599. Sropperina W. and R. 
Sykes, Castleford —24th May, 1883 
23. Ain Gas, G. Macaulay-Cruikshank, Glasgow.— 
26th May, 1883. 

partali, Liverpool.— jay, 

2682. PuLvexisine Supstances, H. C. Bull, Brooklyn, 
U.8.—80th May, 1883. 

2740. Boors and Suozs, W. P. Thompson, Liverpool.— 
lat June, 1883, 

2741, Evecrro-macnetic Exoings, R. W. M. Fraser, 
London.—l1lst June, 1883. 

2792. Rock-priLLing Apparatus, W. P. Thompson, 
Liverpeol.—5th June, 188: 

3062. Pxopucine Isrense Waite Heat, C. D. Absl, 
London.—20th June, 1883. 

3820. TreaTino Ligtors Propvucep in the AmMonia- 
Process, L. Mond, Northwich.—4th August, 
883. 


$821. Gas Generatina Furnaces, L. Mond, North- 
wich.—4th A £83 

4053 Keov Latino Feamentation in Wort, & , W. P. 
Thompson, London. —21st ust, 1883. 

4127. Merat Latus, G. M. Edwards, London.—27th 
August, 1883. 

4275. -reep Lrpaicators, W. A. G. Schécheyder, 
London.—5th September, 1883. 


(List of Letters Patent which passed the Great Seal on the 
20:h November, 1883 ) 
2315. Exame Cast Iron, G. J. Rhodes, Wolver- 
pton.—7:h May, 1883. 
. PRevenrinc Dravonrt Horses W. G. 
Kite, Romford.—v2ad May, 1883. 
Secusine Cuesis of Drawers, R. Mander, Bir- 
mingham —22nd May, 1883. 
2549 Tannic Buack, W. and T. H. Cobley, 
Dunstable.—22na May, 188 
2555. Hats, London,—22nd May, 
1883 
2563. Opgnixo Doors by means of Evecrraiciry, G. F. 
Redfern, London. —22nd May, 1883. 
2565. Feepino APPARATUS Enoures, E. 
Edwards, London —22nd M 
2570. ELectric ARC Lamps, and J. Parsons, 
Bristol. —23rd May, 1883. 

2574. Convertinc Reciprocating into Rotary 
Motion, H. Burt, Southampton.—23rd May, 1883. 
2575. ELECTRICALLY Inpicatine the Movements of 
Trains, E. C. Warburton and R. R. Harper, London. 

—23rd May, 1883. 


Vesseta, N. D. 


Hammersley, London.—23rd May, 1883. 
G. G. M. 
2597. EmBRorpERING MacuiNes, W. 
1883. 
23.9. Winpino, &c., Tareap, J. Boyd, Shettleston.— 
-26th M 


2577. MeTaLiisina Non-MeTALLIC Scpstances, C. G. 
25338. Mercaant Bar 
Hardingham, London.—23rd May, 1 
Ww. Gedge, London. 
—24th May, 18§3. 
2600. Tramways, A. H. Rowan, London.—2ith May, 
26th May, 1883. 
2625. PoRTABLE ae Allday, jun., Birmingbam. 
lay, 1883. 
2643. Sream BoiLer Furnaces, J. Elliot, jun., and T. 
A. Dal 28th M 883 


2655 the of SHarts, &c., C. D. 
Abel, London.—29th May, 18838. 

2757. Mou.pinc Merats in Dry Sanp, S. E. Seanor 
and J. Hill, Leeds, and J. Butler, Bradford. —4th 
June, 1883. 

2808. Pens, W. Brierley, Halifax.—6th June, 1883. 

2823. &c, A. M. Clark, London.— 
6th June, 1883. 

2831. PNEUMATIC Breecu-Loapine Gons, T. N. Palmer, 
London.—7th June, 18838. 

2855. Evecrropes used as Eartn D. G. Fitz- 
Gerald, L mdon,—7th June, 1883. 

2907. Movutpinag CarpBonaceous Materiats into 
Bricks, J. H. Johnson, London.—12th June, 1883. 

3. GaLvanic ELements, F. Wirtb, Frankfort-on-the- 
Main. —15th June, 1883. 

$145. Sappie-crorns, H. H. Lake, London.—25th 
June, 1883. 

83387. Horsesnors, T. H. Heard, Sheilield.—5th July, 


1883. 

8439. Looms for Weavine, T. Hanson, Bradford.—12th 
July, 1833. 

8929. 2 or Dynamic Sector, H. J. Allison, 
London.—1l4th August, 1883. 

8953. Boots and Syogs, A. Bowman, Birmingham.— 
15th August, 1883. 

3960. CutoraTe of Potasn, E. K. Muspratt, Liver- 
fan and G. Eschellmann, Widnes.—15th August, 


a1. Apparatus, J. A. Wade and J. Cherry, 
Hornsea.—30th August, 1883. 

4225. INTERMITTENT Cocks, B. H, Chameroy, France. 
—Ist September, 1883. 

4276. Switcnes, H. H. Lake, London.— 
5th September, 1 

4297. Hoipers for TELEPHONIC H. H. 
Lake, London.— 6th September, 1883. 

4567. Borters, &c., H. J. Haddan, London.—25th Sep- 
tember, 1883. 

4633. ANIMAL and Man Trara, W. Burgess, Worcester. 
—28th September, 1883. 

4669. TELEPHONIC APPARATUS George, F. A. 
Pocock, J. 8. Muir, and J. 8. utr, jun., London.— 
2nd October, 1883 


List of bof published the 
k ending Hovember 
4938", beers 1034, 2d.; 1102, 10d.; 1467, 8d.; 1544, 2d.; 


1570, 8d.; 1577, 4d.; 1581, 2d.; 1582, 1583," 8d.; 
1590, 1601, 6d.; 1605, 243 1607, 2d.; 1611, 6d.; 
1618, 2d.; 1617, 10d.; 1620, 10d.; 1622, 4d.; 1624, 2d.; 
1626, 4d.; , 2d; 1629, 4d.; 1680, 2d.; 1682, 6d.; 
1683, 2d.; 1685, 2d.; 1636, 8d 3 1687, 2d.; 1688, 6d ; 
1639, 8d.; 1641, 2d.; 1642, 2d.; 1643, 2d.; 1644, 6d.; 
1645, 4d.; 1646, 4d.; 1647, Gd.; 1648, 6d.; 1649, 2d.; 
1650, 6d.; 1651, 6d.; 1 1653, 2d.; 1654, 2d.; 
1655, 4d.; 1656, 2d.; 1687, 4d.; 1658, 2d.; 1660, 2d.; 


| 
made by looking at Tur ENGINEER 
. the numbers there found, which only 
those wages and 
2540. NE3RO-poTs, 
| 
| 


Nov. 23, 18838. 


THE ENGINEER. 
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1664, 2d.; 1665, 10d.; 1666, 44.; 1667, 6d.; 
1600; 1870, 6d; 1678, 24 ; 1678, 6d.; 


1675, 1676, 2d.; 1678, 6d.; 1679, 2d.; 

1682, 6d; 1688, 2d.; 2d.; 1685, 
1687, 6d; 1638, 4d.; 1689, 6d.; 1690 6d; 1691, 2d.; 
1692, 2d.; 1608, 2d.; 1694, 6d.; 1°95, 2d.; 1696, 2d‘ 
3693, 6d ; 1700, 6d.; 1702, 6d; 1703, 2d.; 1704, 6d.; 
1705, 6d.; 1706, 6d.; 1707, 24; 1709, 6d.; 1710, 2d.; 
1712, 1718, 1714, 2d; 1717, 6d.; 1718, 2d.; 
1719, 6d.; 1721, 1722, 2d.; 1724, 6d; 1795, 64.; 
1726, 4d; 1728, 6d.; 1780, 4d.; 1782, 2d.; 1733, 6d.; 
1734, 4d. 1788, 61.3 1739, 6d.; 1740, 6d.; 1742, 64; 
1743, 4d. 1744, 4d.; 1747, 6d; 1748, 6d.; 1750, 6d.; 
1751, 61.3 1755, 4d; 1758, 6d; 1766, 6d.; 1768, 4d.; 
1769, 6d; 1771, 6d; 1779, os 2788, 6d.; 1786, 6d.; 
1825, 6a; 1900, 6d.; 6d.; 
6d; 1977, 4d.; 2200, 4d.'; 2220, 6d.; 


5520, “4d; 718, 4d. 


fice order, made pa ble at the 
Holborn, to Mr. Reader Lack, her Majesty's 


_ ABSTRAOTS OF SPBOIFIOATIONS. 
of Gommasioners of Patenta. 


1034. Manvat Sreerma ApraRatus For VESSELS, J. 
Alexandria, U.8.—26th February, 1883. 

Ve 
nat vaabes to the general construction of the appa- 

ratus. 

1102 For Curppino anp Unnarrna Macuine, 4. M. 
Clark, London.—1st March, 1833 —(4 communica- 
tion from T. Ras nus and L, H. Rogers, New York ) 


10d. 

This consists in a machine for clipping and unhairing 
fur, provided with devices for stretching the fur over 
a plate, devices for delivering a current of air on that 
part of the fur which is stretched on the edge of the 
said plate, and with devices for holding the fur, hair, 
and wool down, and other devices for clipping off the 
coarse hairs or bristles which are not laid, own by the 
current of air. 

1467. TaBLEs AND OTHER ARTICLES OF FURNITURE FOR 
YACHTS OR OTHER VEs+E18, A. B, Maudslay, Little- 
bourne,— 20th March, 1883. 

The object is to afford means for keeping the articles 
of furniture in a horizontal or level position on board 
ship. 

1544. Beantnos ror Taz Srixpies oF axp 
Twi Frames, &c., D. Skeoch, Stewarton.—27th 
March, 1883.—( Not proceeded with.) 2d 

The object is more es' lly to ensure the efficient 
lubrication of the spindles, and render them less liable 
to destruction by ordinary wear and tear. 

15'70. Venticators AnD Exnavsters, R. A. 
Huater, Dublin.—28th March, 1883. 

This relates to the employment of a pipe and deflect- 
ing plates. 
15°77. Mancracrure or ALUMINA FROM SULPHATE OF 

Atumina, &., W. P. Thompson, Liverpool — 
March, 1888 — i communication from J. D. Darling, 
New York ) 

This relates , several improvements in the process 
of manufacture. 

1581. Disptavina Apvertisements, J. Coxm, 
-—29th March, 1883.—(Not proceeded with.) 


me relates to tapes or bands bearing advertise- 
ments, which are caused to pass from one roller to 
another. 

1582. Carns ror THe Reception or Sewixc SILK oR 

Taurean, &c , J. H. Johnson, London.—29th 
March, 1838.—( 4 communication from F. B. Vaguez- 
Fessart, Paris) 4d. 

This relates to the employment of two cards, con- 
nected together at their corners or end edges. When 
the thread is to be unwound, a cylinder is inserted 
— the two cards, which ‘thus take a cylindrical 
orm, 

1686. Dovste-Rippep Warp Looms, J. D. Harris and 

A, Shuttlewood, Leicester.—29'h March, 1883. 

This relates to the anes of additional rocking 
and traversing needle ba: 

1590. Cueck Fisnino A. Carter, London.—29th 
March, 1883 —( Not proceeied with.) 2d. 

The object is to simplify the construction. 

1601. Taxniro Hives Skins, W. R Lake, 
—29th March, 1883.—(4 communication from B. 
Hyam and W. H. Howell, Washington.)—( Void.) on. 

This relates to the process of and apparatus for 
tanning hides, &c. 

1605. Giopes ror Gas Borners, Lamps, &c., A. B. 
Edwards, London.—30th March, 1883.—(Not pro- 
ceeded with.) 2d. 

This consists essentially in silvering the surface « of 
the globe at such part as will determine the 


simple and economical construction, with provision 
for automatically ——s the feed of the carbon by 
means of a governor of few 
—_ but efficient in eponties, and especially ited 


tric lighting which serve to hold the incandescent 
lamps and to connect their carbons with the conduct- 
ing ¥ wires, and ay objects are, First, to enclose the 


be used in multiple arc systems, with other lamps 
of the same type, or with incandescent lights, butalso 
capable of being used in series or multiple series. 


1622 Manvuracrure or Carpoyate or Strontium, 
ALSO Propvoinc OF Potassium, W. L. 
Wise, London.—31st March, 1883.~(4 communica- 
tion from Dr. H. Grouven, Leipzig.) 4d. 

This relates to improvements in the general process 
of manufacture. 


tone Fasiexinos FoR GLove3, Boots, GAITERS, 
RsETS, &c., J. Hinks and F. R. Baker, Birming- 
$lst March, 1888 —(Not with.) 
This relates partly to an eyelet fastening and partly 

to a spring fastening. 
1626. Apparatus FoR ACTUATING AND CONTROLLING 
Raitway Poists oR SWITCHES AND SIGNALS, A. 
W. Gatishead.—81st March, 1883. —(Not 
This te to th eral of the parts 

relates to the general arrangemen e 
of the apparatus. 

1627. OvERLAYING FoR Szewina Ma- 
CHINES, » jun, @ D. 8. Morrison, 
‘Marek, 1883, —(Not proceeded with.) 


The overlaying attachment comprises one or more 
pairs of drawing rollers, which are fitted on spindles 
carried a nt or framing working inde- 
to the sewing machine frame or 
table in front of the sewing mechanism. 


1629. on ELevators For BUILDINGS, TO 
VENT ACCIDENTS IN. THE SAME, J. Mangnall, 
March, 1883.—(Not proceeded ‘with ) 


To avoid the danger of falling through the open 
doorways of the several floors. a door is hinged to each 
side of each doorway or opening for admittance tothe 
hoist or otherwise, which door or doors close in ths 
centre or otherwise. These doors may be fixed in 
position so as to prevent accidents. 

16380 Grounp Covour or Primina, &c., F. Wirth, 
Frankfort-on the Main. — 21st March, 1883 83 —(4 
communication from C. Fisc’ er, Karlsruhe.) 2d. 

This relates to the admixture of horse blood (boiled 
with linseed), raw blood, warm water, and bichromate 
of potash. 

1682. Ececrric APPARATUS FoR Commu- 
NICATION BETWEEN PassEvGrRs, GUARDS, AND 
Drivers oF Traine, W. H. Preece, 
Wimbledon, and W. EB. Langdon, Derby. — 81st 
March, 1883. 6d. 

The inventors claim, First, the combination of a 
mechanical hook and tongue and slot coupling and 
interior electrical quadrant contacts, the whole form- 
ing an electrical coupling, by means ‘of which the pro- 
per relative position of the wires connected to said 
contacts is rendered unreversible ; Secondly, the com- 
bination of a switch or commutator placed at one end 
of a railway carriage with a cord or other flexible con- 
nection which is fixed at the other end of the carriage 
so as to be available for use from any one of the com- 
partments of the carriage ; Thirdly, the combination 
of the electrical coupling with a conductor cable 
which is arranged to pass through the interior of the 
carriage, so as to be availub'e for use from any one of 
the compartments for severing the two halves of the 
coupling. 

1638. Lamps, Sir J. N. Dulwich.—81st 
Ma ch, 1883.—(Not proceeded with.) 2d. 

Pn ae consists in the means or appliances for feeding 


1635. Apparatus FoR Conwecrina AND Disc0NwEct- 
ino Rartway Vruicies. R. Hill and B. 
—8lst March, 1883.—(Not proceeded with 


This relates to the genera) construction of the 
coupling apparatus. 

1686. Apparatos For Givino AN OscILLATING Move- 
MENT TO Fans, A J. Boult, London.—3\st March, 
1883.—(A from P. Schwarz and P. 
Trentler, Berlin) 8d. 


wheels actua‘ , and im 
toa fan attached toa two- armed 


1637. Taps anp APPARATUS FOR ADAPTING TaPs TO 
Breer AND OTHER Barrets, W. A. Todd, Folking- 
ham.—3lst March, 18838.—(Void.) 2d. 

This relates to the employment of a bush into which 
the tap is screwed. 

1638. Macuines ror Corkino Bortues, J. J. H. 
Schultz, Hamburg.—8\st March, 1883. 6d. 

This relates to improvements in corking machines 
in which the cork is compressed automatically. 

1639. Dvnamo-kLectRic MACHINERY AND APPARATUS 
FOR Use IN CONNECTION THEREWITH, &c, 8. P. 
Thompson, Bristol.—31st March, 1883. 84. 

The First part relates to a dynamo-electric generator 
of a novel type, having no commutator, pole-changer, 


tion of the rays of light from the burner, and their 

direction on the object or in the path desired. 

1607. System FoR ComMMUNICATING 
BETWEEN TRAINS IN MOTION AND BETWEEN TRAINS 
Stations, A. A Hackney.— 30th March, 

—(Not m 
This relates Ay a system of Ry means or apparatus 
by means of which railway trains in motion and on 
the same line and in the same or opposite direction 
can be brought into continuous electric ne 
tion, and be able, at any t, to icat 
rpeak with one another, or with stations on the line, 

80 that collisions may be prevented and notes may be 

made as to what is said. 

1611. Macurnery For MANUFACTURE OF 
APPLICABLE AS A BasE OR SKELETON OF PLASTER 
Oeitinos, H. J. Haddan, Kensington.—30th 
March, 1883. —(4 communication from H, Kahlo, 
Chemnitz.) 6d. 

This relates to the general construction of a machine 
or loom for producing lath tissue. 

1613. Sxcorino Rats im THEIR Cnatrs, H. 
and EB. F. Ayton, Northumberland.— 80th March, 
1883.—( Not proceeded with.) 2d. 

This relates to the employment of a plate of metal 
re and fixed between the jaw of the rail and the 


1617. Evecrric Lamps CarBon CoNnDUCcTORS FOR 
THE SAME, W. R. Lak 


to the em loyment of spiral 
springs arranged inside the movable carbon holders or 
tubes, in combination with one or two coils or sole- 
noids for effecting and regulating the movement of 
the carbons; Secondly, to an. arrangement of stop 
levers and their complete insulation from the con- 
ducting parts of the lamp; Thirdly, to means for sepa- 
rating the carbons when the lamp is not in operation ; 
for causing their momentary contact when the cur- 
rent passes ; and for causing the said current to pass 
either _ directly through the carbons or through the 
or 


g to the 
duced by the distance between the cartons; Fourthiy, 
a device for regulating the position of the stop levers 
in order to maintain the axis of the carbons in the 
same line; “Pifthly, carbon-holders provided with 
notches for the purpose of causing the current to pass 
continuously through the lamp when the carbons are 
consumed, and with grooves for enabling the said 

holders to pass over the stop levers 
1620. Vortaic apo Lamps, B. J. B. Mills, London.— 
8ist March, 1 communication from A. 0. 

loses, New York.) 10d. 

This rel relates to that class of electric lights known as 
voltaic arc lamps, and its object is to furnish a lamp of 


collector, or collector brushes; the Second part relates 
reg the means for regulating and governing dynamo- 
electric machines, used as electric motors, and » 
a electric of different types ; 

toan instrument or apparatus ‘tee 

a ng the amount of current that has passed in a 

given time or the amount of electric energy that has 

been delivered by the current. 

1641. Macuingry on APPARATUS FOR CONVERSION OF 
ELectricity MECHANICAL Power, C. A. Mul- 
holland, Nottingham.—2nd April, 1883.--(Not pro- 
ceeded with.) 2d. 

The inventor ploys two dificati of ma 
chinery and apparatus, one a 
motor and the second a rotary electro-motor. 

communication 
Scheffer and Budenburg, Buckau, Magdeburg.— 
(Not proceeded with.) 2d. 

The receiving or combining nozzle of the injector is 
perforated with one or more holes or slots th th 
the sides of the sow aa so that the interior of 
nozzle is thus placed in communication with the 
annular space surrounding the nozzle. 


1643. Latcnes Locks, F. J. London.—2nd 
proceeded with. 


883.— (Not 
This relates partly to means of he latches 
reversible, that is to say, capable of being slagted to 
either a right- hand door or a left-hand door. 
1644. Worxkino Seconpary Batteries OR ELECTRICAL 
&e, J. &. London.—2nd 


883. 
This relates to the use in combination with 


secon 
acidometer float ball or vacuum box, or the like, which 
is caused to rise and fall in accordance with alteration 
of density, strength, or specific gravity in the electro- 
lyte or fluid of the said batteries or accumulators, and 
actuate contact or mechanism to complete a circuit to 
cause the cutting off of the c'! current, or for 
— the charging current in circuit, one or both of 

em. 


1645. Tetecrapuic anp TeLepHonic Wire, L. Elmore, 
New York,.— A 1883.—(A communication 
Siom W. B. Hollinghead, New York.) 4d. 

The core of the wire is made preferably of steel, around 
which in the form of a close spiral is wound copper 
wire, electrical connection being assured between the 
surfaces of said copper wire by means of electro deposi- 
tion of a copper coating. 

1646. Construction oF INcANDEScENT ELECTRIC 
Lamps AND FITTINGS EMPLOYED T 


parts ly inside the non-conducting 

holder, in order to protect the conducting parts a 

coming accidentally into contact; and Secondly, to 

— an elastic connection between the holder and 
e lamp. 


164'7. Execrricat Sarety Pivos or Foss, C. V. 
Boys, Oakham, and H. H. Cunninghame, 
—2nd April, 1883 
The inventors claim the construction of electrical 
oath plugs or fuses by soldering together, or joining 
er by a rivet or wire of fusible metal, two 
onli strips or wires strained by their own elas- 
ticity or by springs, so as to separate when their 
en is caused to give way by the heat resulting 
rom excess of electricity passing through it. 
1088. Lacss ror Macutne Bets, R. Paton, John- 
tone.—2nd April, 1883. 
This re relates to the construction and employment of 
a metal tag or point for belt laces, 


1649. Macuivery For CoMBING AND PREPARING 
Woo., Corroy, &., W. Wh d, —2nd 
pril, 1883.—(A communication from C. F. Alexander, 
Philadelphia.)—(Not proceeded with.) 2d. 

The primary object is to dispense with the ordinary 
arrangement of drawing-off rollers and aprons of so- 
called ‘‘ Noble’s” combing machine, and to produce a 
lighter noil and increase the capacity of the machine. 

ous F. W. Branson, 
Leeds.—2nd April, 1883. 6d. 

This refers to an arrangement of ‘‘shutter” whereby 
the rapidity in the movement of the “flap” and 
“drop” portions may be adjusted or timed indepen- 
dently of each other. 

1651. Coxcentratine Acip axp APPsRA- 
Tus W. P. Thompson, Live prol.— 
April, 1883. aay communication from W. West, 
Denver, U.S.) 6d. 

This relates to improvements in the process, and to 
the general construction of the apparatus. 

1608. | Evectric Sarety Lamps, 7. Coad, London.— 

pril, —(Not proceeded with "ed. 

Thiet relates to improvements in miner.’ incandescent 
electric safety lamps, the object being to provide 
means, whereby on the breakage of the casing or 
lantern of the lamp, the electric current will be auto- 
maticall y broken and the lamp thereby immediately 
extinguished and the danger of explosion prevented. 


1653. Means or anp CONTRIVANCES FOR RENDERING 
SHIPS AND OTHER VexSELs UnsinkaB_e, W. Mo ris, 
London.—2nd April, 1883.—(Not proceeded with.) 


This consists in lining the inside of steamships and 
vessels, &c., with strong hose canvas, such as is used 
in connection with fire engines, and which is capable 
of resisting a great pressure of water. 


1654. CrasP ror ALBUMS AND OTHER Books, L. A. 
Groth, London.—2nd April, 1883.—(A communica- 
= from A. P. Fliger, Berlin.)-(Not proceeded 
wit: 

Rg relates to the means of arranging and fixing the 
clas 
1 366. big meg FoR STEAM AND OTHER MOTIVE PowER, 

Bngel, Hamburg.—2nd April, 1883.—(A com- 
fromG@ de Laval, Stockholm) 4d. 

This relates to certain improvements in turbine 
wheels, and especially to turbine wheels with central 
supply ‘and direct action, in which the shaft or axle of 
the turbine wheel is by means of friction bevel wheels 
in gear with the driving shaft of the machine. 

1656. Apparatus ror Prorecrixe 

. H. F. Bagel, Hamburg.—2nd A 383.—(4 

communication from A. Tuchtfeldt, )—(Not 
wis in parts of liar! 

consists main a rly con- 

structed shield of flexible So J 

canvas, india-rubber, or other abet 


1669. Siv«, oTa*R &e., M. pa 

S‘ockport.—8rd April, 1883. 

This relates to at or near the 

bottom of the leather or sweat, and filling the groove 

formed by such projection on the other side of the 
leather or sweat with wadding or other suitable yield- 
ing material. 

16°70. Prorective CoveRtnc AND MOUTHPIECES FoR 

Borrizs, F. Holl, Shefi-ld.—8rd April, 1883. 64. 
This relates to the manufacture o removable pro- 
tective coverings or cases for bottles provided with 
hinges or their equivalents, so that the cases may. he 
opened and the bottles readily taken out and replaced. 
16°72. Manrractore oF BreaD, &c., J Bel- 

fast.—3rd April, 1883.—(Not proceeded with.) 2d. 

This relates to an apparatus for moulding the bread. 
1678. AppaRatus FoR THE MANUFACTURE Con- 

CENTRATION OF a Aciw, W. Garroway, 
Glasgow.—8rd April, 1 

This relates to the arrangement ‘within a hot flue of 
a series of open beakers, so that a continuous 
of sulphuric acid may flow through them and -be 
therein exposed and = ected to bess for the purpose 
of concentrating the aci: 

1674. Foop ror &c., P. Jensn, Imdon.—3rd 
April, 1883.—(4 communication from 8. 0. Ejoer, 
Ribe, Denmark) 4d. 

This consists in the manufacture and use for food for 
cattle and other animals of bread composed of meal, 
straw, bone meal, crushed flax seed, salt and blood 
deprived of fibrine and albumen obtained from blood, 
the said bread being baked ata Leg pega! as little 

above the boiling point (212 deg. Fah.) as p ssi 

16'75. Manuracture or CoMPOUND PLATES, APPLICABLE 
ALSO TO THE MANUFACTURE OF OTSER ARTICLES BY 
WELDING TOGtTHeR Harp ano Sorr [aon 
Sree. in any Desirep Comsination, F. A. Krupp, 
Essen —3rd April, 1888. 4d. 

This relates to the employment of intermediate 
layers of such metals or alloys as shall prevent or im- 
ey the passage of carbon from the hard to the soft 

ron or steel. 

1676. Bacs on Vauises, C. D. Abel, Lon- 

don.—8rd Ap il, 1833.—(A communication from A 
Berlin. (Not proceeded with) 2d. 
relates princij ally to the construction of the 
frame. 

16'78. Propvucine Banps, &e., J. Sheldon, 
8tockbridge.—3rd Ap il, 1883. 6d. 

This relates partly to an apparatus = antiins 
bands of thio steel into strips, and also to apparatus 
for winding up the strips on to reels. 


16°79. Marixe Nicur S:cyats, H. H. Doty, London.— 
8rd Apri, 1833.—(Not proceeded with) 2d. 

This relates to red and green signals to show the 
port or starboard side of the vessel, and the object is 
to make the light correspond to the position of the 
rudder, and is intended as an auxiliary to the ordinary 
signal lamps, and to cause a sudden flood of light on 
an emergency, that is when a vessel appears in sight. 
1680. Process asp APPARATUS FOR UTILISING THE 

Exuavust Steam or Sream Esornes, &c., A. J. 
Boult. .—8rd April, 1883.—(4 communication 
from D. Renshaw, Braintree, U.8.) 6d. 

The Firs various methods and means. 
in poet we! ion for returning the exhaust of the engine 
to the boiler; and the Second part embraces a specific 
form and construction of injector designed for use in 
returning the exhaust steam to the boiler and for the 
propulsion of all kinds of fluids. 

1682. Apparatus FOR PROPELLING, Movina, oR 
Ratsine VenIcLes on Ossects, F. J. 
and J. Ki. by, Lincola.—3rd April, ises. 


This relates specially to propelling gearing adapted 
for tricycles. 

1683. Composition oF MATTER TO BE USED AS A PaInt 

or Dyz, A. M. Clark, London,—3rd April, 1883.— 

(4 communication from The Leeds 


1657. of Stacs or Scoria as Waste Propvcts 
OBTAINED FROM THE MANUFACIURE OF SrgEL BY 
CONVERTER &e., J. Wright, London. 

e object is to recover ents whic! ic 
consist small pieces of iron, some of Tron, 
and a considerable portion of silica an 

lime, and alumina. 

1658. Manoracrore or Cement, J. Wright, London. 
—8rd April, 1883.—(Not proceeded 2d. 


with.) 
This relates to the manufacture of cement from 
slags. 


1661. Fixisc THE Woopren or WRINGING, 
MANGLING, AND OTHER MACHINES ON TO THEIR 
AXLES, AND APPARATUS EMPLOYED FOR SUCH PoR- 
posk, H. Clego Accrington.—8rd April, 1883. 6d. 

This relates to the method of fixing the wooden 
rollers on their sqa. e axles, and also to the construc- 
tion and employment of a square hollow chisel 
or tool. 

1664. MaNuractuRE oF TASSELS FOR UMBRELLAS, 
Parasois, &c., M. H. Harris, London.—3rd April, 


1883. 2d. 
This relates to the covering of a mould with a cord 
or braid. 

1665. Macuines ror Impresstinc TYPOGRAPHIC OR 
OTHER CHARACTERS, PREPARING Printine Sor- 
FACES, AND CONSTRUCTION OF PLATES, INTO WHICH 
IMPRESSIONS MAY BE SUNK FOR TYPOGRAPHIC OR 
OTHER PURPOSES, C. H. Davids, New York.—3rd 
April, 1883. 10d. 

The object is the production of sharply defined im- 
pressions from clearly cut types into lead or analogous 
soft metal, The soft metal thus impressed with sunken 
characters can by fang. wiping, and print- 
~ for what is known as “ plate ting ;” but for 

inary printing the plates simply serve as matrices 
from which to produce relief plates by electrotyping or 
means. 


toa 
whiskies and other malt = 


1667. VessEts ror Hotpine Oits, &c., J. Fowler; 
Bradford.—8rd April, 1883. 6d. 
This relates to the construction and employment of 
vessels or receivers for storing and holding oil or 
liquids, which are fitted with pistons £0 as to allow 
the withdrawal of the oil or liquids in any required 
quanti ty. 
1668. IuprovemENts In TRAMWAYS AND RAILWays> 
R. F. Fairlie, Westminster.—8rd April, 1883. 4d. 
This consists in the employment, as the support of 
the rails A, of longitudinal 4 or sleepers com- 
posed of two T-irons B placed head to head, and upon 
the top of the upper part or vertical web of which tle 


a 


of the rail head rests, the web of the rail 


J. 
.—2nd April, 1883.—({ Not proceeded 

This relates to improvements in appliances for elec- 


being secured to the side of the vertical web by rivets 
or screw bolts C. The whole or the lower parts of the 
T-irons are embedded in concrete. 


Brooklyn ) -(Not proceeded with ) 

This relates to a mixture of picric acid and flavine, 
to which is added nitric acid. 

1684. Execrric Lames axp Licatin3 Appar‘tvs, 
Lum'ey, —4th April, 1883 —({Not p.o- 
ceeded with.) 2 

This relates to an aanieibenniiee lamp, and consists of 
an electric vacuum lamp in which the carbon con- 
ductor is secured into flattened and spirally coiled 
ends of the metallic conducting wires and cemented 
thereto. 

1685. Apparatus ror Divipino, Epor TrimMino, AND 
Winxpixc, Unwinpine, Curtinc, axp 
Sueets or Layers or Parer, Canvas, CLOTH, 
INDIA-RUBBER, &c., F. A. C. Colley, —4th 


This relates to the bined t of a 
cutting edge trimming and reeling yer 
168'7. Couptincs ror Carruces, Waco: 

AND Routine Stock, Roberts, Tunbridge Wells. 
—4th April, 1883. 64d. 

The coupling consists of an anchor and two hooks, 
and it does away with the — the ordinary 
chains and hooks, and of having to get under, or 
between the carriages to couple pF uncouple them. 
The draw-bar is shorter than usual, so as not to touch 
the ground if drawn out by accident, and the coupling 
has a slot which fits the end of the draw-bar, to whi: 
it is secured by a bolt or pin. An anchor is ‘forged on 
— end of the coupling, and two hooks are forced 

ve 2 to engage with the anchor, and are diseng 
erefrom by a wedge actuated by a lever from eii 
side of the carriage or wagon. 
1688. Giass Winpows, &c , H. J. Allison, 
London. — April, 1883.—(A ‘communication 
J. La fon New York.)—(Not proceeded with.) 4d. 

This consists, First, in the use of alight metallic 
frame in place of the usual “ leading ;” and Secondly, 
in covering the window or other glass product with a 
thin sheet or film of glass on either or both sides. 


1689. Wire Rorz on CaBLe For ENDLESS TRACTION 
or Tramways, F. Sale, 
San Francisco.—4th April, 1883. 

This consists in forming the central of a strand 
of a number of wires finer than those a for the 
wrapping, whereby the strands for the manufacture of 
the rope or cable are made stron = more flexible, and 
have greater durability than hi 


1690. Lavartorizs, F. P. Preston, J. T. Prestige, and 
B. J. Preston, Deptford.—4th April, 1888. 6d. 

This relates to improvements on patent No. 4013, 
A.D. = the object being to cause a current of air to 
circulate through fold-up lavatories when closed, and 
also to afford greater facilities for 
making such lavatories more cleanly ie: efficient, and 
more suitable for use on board ship and other places. 
1691. Tanninc MarTeriaL AND METHOD OF 

THE SAME FROM THE AsPHODEL Piant, W. R. Lake, 
London.—4th April, 1883.—(4 communication 
A. Badoil, Paris.)—(Not ed with.) 2d. 

To render the tannin contained in the asphodel 
plant adaptable for leather dressing, the plant is 
washed to free it from earth, then grated or crushed, 
and the pulp se pressed. The juice 


ex ol, and the is 
reduced. to powder ‘to be th preted palp dressing. 


1692. Manuracrore or Line, W. Kemp, 
4th April, 1883.—(Not proceeded with.) 

This consists in charging continuous cee lime 
kilns with alternate layers of fuel and material of 
much greater thickness than hitherto, the object being 
to increase the quantity of lime produced. 

1698. APPARATUS FOR CLOSING THE TaP, CoRK, AND 
Vent Howes or Ate Casks, &c , G. White, eng 
Heath.—4th April, 1883.—( Not proceeded with.) 2d. 

This consists of a spring flap, which automatically 


closes the tap or other hole, when the tap or other 
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1604. Apparatus ror AND 
Fastextne Winpow SasHes or 
Carnriacgs, &c., J. B. Adams and J. Telford, Liver- 
pool.—4th April, 1883. 6d. 

A toothed rack is formed on each side of the window 
sash, and a balance weight is vided with similar 
racks, which are connected to the former by 
pinions, so that the weight holds the sash in whatever 
position it is placed. 


1696. Box Irons, &., F. A. Hill, Birmingham.—4th 
April, 1883.—(Not proce:ded with.) 2d. 

This consists in imparting a continuous and regular 
heat to the iron by deflecting the heat from a gas jet 
within the iron on to the bottom plate of the iron. 


1698. Prrometers, oR APPARATUS FOR MEASURING 
Heat, IV. L. Wise, London.—4th April, 1883.—(A 
communication from A. and BE. Boulier, Paris.) 6d. 

This consists in the use of a moving liquid at a con- 
stant initial temperature and having an uniform rate 
of flow, through a constant orifice, to convey a pro- 
portionate amount of heat from the object to be tested 
to a registering thermometer, so graduated as to indi- 
cate the actual temperature of such object, and which 
thermometer is combined with a travelling sheet of 
sensitised paper and a ray of light directed over the 
column of mercury, so that the temperatures indi- 
cated by the thermometer are recorded on the sheet of 
paper. 

1'700. Boxes on RECEPTACLES FOR CONTAINING AND 
Prorecrine Ecas, &c., B. Wright, Southend.—4th 
April, 1883. 6d. 

An outer box contains cup-like receptacles, each of 
the form of an egg, and which are reversely 

laced so as to plete the receptacle when fitted 

gether. The cups are of cardboard or other suitable 
material. 

1702. Startixc Tramcars, B. J. B. Mills, London.— 
4th April, 1883.—(A communication from P. B. Shaw, 
Pennsylvania, U.8.) 6d. 

This relates to starters for tramcars, which employ a 
sliding drawbar and a clutching device connected 
therewith, and working on the car axle, such device 
being adapted to grip the axle on its forward movement 
only. It consists, First, in the combination of a sleeve 
on the axle, a loose collar on the sleeve, and two or 
more gripping devices between them, and working on 
cam surfaces ; Secondly, in means unaffected by the ver- 
tical movement of the car body for locking the gripping 
devices out of operative position ; and y, in 
means for preventing the detaching of the horses from 
the car until the starter is thrown out of action. 


1708. A new Tissve ror Use as Hat 4. C. 
Henderson, London.—5th April, 1888.—(A communi- 
cation from P. P. Guillaume, jun., Paris.—(Not pro- 
ceeded with.) 2d. 

A piece of siik or undressed cotton is coated with a 
layer of india-rubber, on which a sheet of gutta-percha 
is laid, and pressure applied by a heated roller. Over 
the gutta-percha a layer of flexible and elastic varnish 
is placed, and the sheet formed is caused to adhere to 
the body of the hat by heat and pressure of an iron. 


1704 AppLiances For ConpUcTING AND CoNTROLLING 
Evecrric Currents, J. M. M. Munro, Glasgow.— 
5th April, 1883. 6d. 

This relates essentially to the system of constructing 
or arranging conductors for electric currents when 
leading or distributiag such currents through build- 
ings or without covering, the said system consisting 
principally in using metal tubing to enclose and pro- 
tect insulated wires, and at the same time to serve for 
return currents. 


1705. Hor Water APPARATUS FoR BuiLp- 
INGS AND VALVES TO BE USED THEREWITH, &c., 7. 
J. Olney, Manchester.— 5th April, 1883. 6d. 

At a distance from the water supply cistern isa 
cylinder closed at top and bottom and communicating 
with the return hot-water pipe by a bent pipe near the 
lower part. Another pipe leads from the cylinder and 
passes to near the top of a second cylinder closed at 
both ends, and fitted with a double-acting inlet and 
outlet safety valve, and which allows water to enter or 
escape from the first cylinder and hot water pipes when 
the pressure exceeds the desired limit. 


1708. Errectinc THE LUBRICATION OF BOLSTERS AND 
OTHER VERTICAL BEARINGS FOR REVOLVING SPINDLES 
or SHarts, 

This consists in forming a right-handed spiral groove 
and a left-handed nm | groove in the bearing or 
spindle, such groove making about half a complete 
turn around the length of bearing, so as not to cross or 
cut each other at points between the ends of the 
grooves, the object being to ensure oil being lifted from 
below to the top of the bearing, and allowing any 
excess to run back to the oil reservoir. 

1707. Securrsc ScarF ayp Suawi Pons, &c., 
April, 1883.—( Not proceeded 


A split or strap ring is passed through a hole through 
the scarf or shawl pin after the same has been inserted 
in the dress, so that it cannot be detached without first 
removing the ring. 

1709. Racquets ror Use my Piayine Lawn 
Racquet, &c., G. A. Adkins, London.—5t 
1883. 6d. 

The object is to increase the elasticity of the racket 
frame and its strength at the neck, and it consists in 
making such frame of two pieces of different material 
grooved and tongued at their meeting faces and glued 

er. 

1710. Apparatus For GENERATING AND Promotie 
Execrric aNp CHemicaL Actioy, &.. J. Wal- 
U.8.—5th April, 1883.—{ Not proceeded 
wun, 

This consists in apparatus and processes for e- 
rating and promoting electric and chemical ection 
electro-chemical means, and for producing various 
products of such action and of electrolysis. 

1712. Damp-rroor AND NoN-INFLAMMABLE MATERIAL 
For Lininc Wats, &c., J. Barnes, Manchester.— 
5th April, 1883.—(Not proceeded with.) 2d. 

A pulp of papyrus is formed and passed through 
rollers to form a sheet to which a damp-res com- 
position is applied, consisting of a mixture of tallow 
cotton seed oil, Burgundy pitch, tar, resin, alum, and 


h April, 


gum arabic, a sheet of fabric being applied to the outer 
surface of the composition and the whole consolidated 
by rollers. 


1713. Apparatus ror Piayisc Carps, J. 
F. Schwarz, Manchester.—5th April, 1883.—(Not 
proceeded with.) 2d. 

The cards are placed ina case open at top and havin; 
at bottom a series of bars, preferably of glass, extend- 
ing from side to side, and which se; te the cards, 
and retain some of them for a short time, as the whole 
pass to a chamber beneath. 


1714. Rotiers ror CaLico aND OTHER Parntine Pur- 
poses, E. Barle, Manchester.—5th April, 1883.—(Not 


proceeded with.) 2d. 

The object is to enable the pattern or detail of one 
or more parts of the design on such rollers to be 
altered and changed at will, and it consists in building 
up the roller of changeable sections bearing different 
parts of the design. 

1717. Macutsery ror Drawryc, Rovixe, anp Sprn- 
wine Fisres, W. Walker and A. Binns, Halifax.— 
5th April, 1883. 6d. 

In the drawings A are the delivery bobbins, B the 
delivery rollers, C an improved guide or trough, 
within and by which the fibre is supported and guided 
whilst being drawn; E are the drawing rollers. The 

k or stem of each guide or trough is provided with 

a slot hole, by means of which, and nut and bolt, the 

guide C is ecrewed to the longitudinal rail G, the latte 


by worm and worm wheel H, and by the excentric J 


working within the for 
endwise motion to the 


a to-and-fro or 


k K im; 
said G, and to the guides 


Kiron 
J 


or troughs and fibre passing thereby, so that the width 
understood. 


1718. Apparatus oR BANDAGE TO BE USED BY FEMALES, 
F. tomley, Bradford. — 5th April, 1883.— 
(Not a with.) 2d. 


a buckle, and having at front and back — straps 
which an 0 is connected containing sponge 

or other absorbing substance. 

1719. Instrument For Fasreninc, SscuRING, oR 


1721. Rorary Srzam Enorves, F. C. Glaser, Berlin.— 
5th April, 1883.—(4 communication froin R. Bauer, 
Germany.)—{ Not proceeded with.) 4d. 

The cylinder is of annular form, and in it the piston 
revolves, and being placed between lugs on a disc fixed 
to the fiy-wheel it, actuates the latter. Two dia- 
metrically opposite slide valve casings are each pro- 
vided with a steam supply valve and an escape opening. 
The supply valves are actuated by a lever connec 
with a rod a roller, which bears against a 
cam surface on the disc on the fly-wheel shaft. A 
slide divides the cylinder into two halves, and is also 
actuated from a cam on the fiy-wheel shaft. 

1722. Gas Moron Siipe Apparatus, F. W. 
Crossley, Manchester.—5th April, 1833.—(Not pro- 
ceeded with.) 2d. 


286,876. Te.ernone Receiver, Henry B. Waite, 
New York, N. Y.—Filed May 10th, 1883. 

Claim.—(1) The oe rovided with the tubular 
arm or sleeve, in combination with the coil surround- 
ing said sleeve, the non-magnetic pin sliding in said 
sleeve, the armature applied thereto, and the sound- 
ing board or diaphragm, substantially as described. 
(2) The combination, with the magnet provided with 
the tubular arm or sleeve, of the sliding pin, the coil 
surrounding said sleeve and pin, the spring for hold- 


c 


=: 
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ing said pin in contact with the diaphragm, and the 
pr Sow pete to said , and operating substan- 
tially as described. (3) The combination, with the 
handle A, of the magnet B, provided with the tubular 
arm BI, the coil surrounding said arm, the pin F, 
sliding longitudinally in said tubular arm and support- 
ing the armature G, the spring g, and the diaphragm 
E, substantially as and for the purpose described. 


286,980. Srraw Carrier FoR THRASHING Ma- 
CHINES, Bdward Huber and Frederick Strobel, 
Marion, Ohio.— Filed July 13th, 1883. 

Claim.—(1) The straw carrier herein shown and 
described, isting of the sections C and D, rigidly 
secured together ‘by means of suitable braces, 
in combination with means by which the carrier is 
vibrated, as set forth. (2) In a straw carrier of sub- 
stantially the described construction, the combination 


of the sections C and D, rigidly secured together by 
means of suitable braces F, hangers B, shaft G, ha 
double crank G!, and provided with a pulley wheel K. 
pitmen H H, having reduced or flexible ends, 
adapted to connect the shaft G and the carrier C D 


Hinder port of gas engines tight at the time when it i 
er port of gas engines at the ew 
subjected the from the ignition et 
charge, whilst it is free to move with ver 
friction during other parts of the stroke. For this 
a spring wedge is caused to bear against the 
Back of the slide at the required times. 
1724. Locks Lock-caTes ror CANALS OR OTHER 
Water Cuannets, W. R. Lake, London.—5th April, 
1883.—(4A communication from L. Coiseau, Antwerp.) 


6d. 
Each part of the lock-gate at its lower end has fitted 
within it, lel to the bottom cross- » & perfo- 
rated pipe with holes directed towards the floor of the 
lock, so that P d air supplied to such pipe will 
remove any water from the interior of the lock-gates, 
and also clean the floors of locks and lock-chambers or 

channel 
1825. Ram ror Rattways aNp Tramways, W. P, 
Alexander, London—l1th April, 1883.—(A communi- 
Cowderoy and B. R. Thomas, Sydney’ 


The invention relates to an improved rail for railways 
and tramways, built up or constructed of two similar 
sections giving four perfect and independent flanges 


to work upon. At given spaces the two sections of the 
rail are to be fixed together by pins or bolts B. These 
pins or bolts pass ugh elongated holes in each 
section of the rail, as shown at E. While placing 
these pins or bolts in position the rails or sections must 
be sprung towards each other by means of a clamp. 


1952. Apparatus For TRANSMITTING ELECTRICAL 
Siewats at a Distance, C. D. Abel, -—17 


-) 

claims, First, the combination of a 
magnet with an electrical bobbin in its polar field, the 
one stationary and the other mounted on a spring, so 
that when the latter is pushed or drawn aside and let 
go it vibrates, producing alternating electrical cur- 
rents, which can be transmitted through an external 
circuit for working electric bells or other signals ; 
8 dly, in bination with apparatus such as is 
referred to in the g claim, a commutator to 
convert the alternating currents into currents of one 
direction in the external circuit. 


AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gastte ) 
286,'769. CestrirucaL Creamer, Henry F. Bond, 
West Newton, Mass.—Filed April 4th, 1883. 
Claim.—(1) In a 


cen’ 

revolving drum divided into two compartments by 
the wall w, the inner surface of which is vertical, said 
wall extending nearly to the 


top of the drum, sub- 
[286769] 


stantially as described. (2) In a centrifugal creaming 
machine, the revolving drum divided into two com- 
partments by the wall w, the inner surface of which 
is vertical and the outer surface cone-shaped, said 
wall extending nearly to the top of the drum, sub- 


stantially as described, 


together, all constructed and arranged to operate 
substantially in the manner and for the purpose 
shown and described. 


286,939. Unpercrounp DistrisvtorR For ELEc- 
tric Wires, John F. Martin, Chicago, Ill.—Filed 
March 12th, 1883. 

Claim.—In an underground conduit for electric 
conductors, the pipe section, the wall made perpendi- 
cular to the length of the pipe and formed around an 
opening through the top or side of the same, and the 
branch pipe or pipes leading from the chamber that is 
inclosed by the said wall, all moulded in one piece, in 


by a wall forming a contiguous box, of the insulating 
tubes, the flexible plings, and 
all arranged substantially as described. 
286,986. CoMBINED anD ELEcTRIC 
ENERATOR, Leoni G. Woolley, Da: Ohio.— 
Filed June 21st, 1883. ee 
Claim.—(1) In a combined steam engine and electric 
g tor, the bination, with the attached bed- 
plate, and with the attached field-magnet pole-pieces 
that support the journal bearings of the combined 


armature and crank shaft, of the engine pedestals F F, 
said pedestals being wound with the field helix wire, 
substantially as and for the pu: set forth. (2) In 
a combined steam engine and electric generator, the 
combination, with steam engine crank shaft K, carry- 
ing armature L, of the lateral projections H H, 
serving as pole pieces and shaft bearings, 


columns F F, serving as field-magnet cores and engine 


potesteis, substantially as set forth. (8) In a com. 
ed steam engine and electric generator, the com. 
bination of bed-plate A, steam engine B the pedestal 
lateral polar 


field-magnet cores F F, having the 

extensions H H, the rear post G, and the crank shaft 
K, with its attached armature L, substantially as sot 
forth. (4) In a combined steam engine and electric 
generator, the combination, with bed-plate A having 
the attached field-magnet cores F F, of the bolts ¢ 
and nuts D, and the and thermally 
insulated steam engine B, substantially as set forth, 


287,007. Evectric Arc Lamp, John B. Tibbits, 


nections by which the parts are balanced, and the 
core moves in one direction as the helix moves in the 
other direction, and a clamp acting upon the carbon 
holder rod and being acted upon by the solenoid, sub- 
stantially as set forth. @) The combination,’ with a 
carbon-holder rod in an electric lamp, of a tubular 
solenoid core rod, a helical clamp 
around the rod and within the core, a connection at 
the top of the helical clamp to the core, a weight con- 
nected at the lower end of the helical clamp, and a 
red rest for the weight, substantially as set forth, 
8) In an electric arc lamp, two helices upon one 
spool, one of coarse, the other of fine, wire, levers and 
links for suspending such spool, a solenoid core 


within the spool, links connecting the same to said 
levers, a carbon holding rod, and a clamp for holding 
and moving such rod, and a connection between the 
clamp and the solenoid, substantially as set forth. (4) 
In an electric arc lamp, a carbon holding rod sup- 
ported and moving vertically, a tubular solenoid core 
around the same, a clamp connected to said solenoid 
core and acting on the rod, a spool and differential 
helices around the solenoid core, circuit connections to 
the differential helices and carbons, a lever, and vari- 
able connections between the lever and spool or 
solenoid, so as to afford a ready means for balancing 
the respective parts, substantially as specified. 


CONTENTS. 
Tue November 23rd, 1883. Pace 
Visits In THE Provixces—THe Wipnes Founpry. 


Arc Lamps aT THe Vienna Exurpition. No. IV. 

GrapHics ok THE ART or Makino CALCULATIONS 

By Drawine Lines. No. IIL... .. 395 
Tue Works or Messrs. Escuer, Wyss, anp Co. 

Lerrers To THe Epiror— 

Tue WATER-TIGHT SUB-DIVISION .. .. 396 

Grornes ror Prorectinc ForesHores .. .. 396 

SCIENTIFIC PROGRESS .. .. 396 

Cytisper LocomoTives .. .. «+ «+ 306 

Dowson’s Gas as A Motive PowErR .. «+ 396 

Ratway SPREDS.. .. oe 897 

Tue Srrenotn or Leap Pires .. .. .. «. 307 
Swiss Cape Srgamer Hetvetia. (Llustrated.).. 398 
Improvep Ow Mitt. (Illustrated.).. .. .. .. 400 
Enpiess Trovcn Conveyor. (Illustrated.).. .. 400 
Estimatino STARCH IN CEREALS .. .. «. «. 400 
Nores AND MEMORANDA... ee 401 
LgapiIne ARTICLES— 

Tae Coan TRADB.. .. 22 cc 408 

ne Boers AND THE Board or TRADE .. 403 

RIVBTTED JOINTS... .. oo ‘oo 406 

Tae Sup at Brack Rock... 406 

NORTHERN SHIPBUILDING .. .. oo «+ 405 
LiTeRaTURE— 

Graphic and Analytic Statics .. co ce oc OS 
Crrcotar Saw ror Ctrrina Hor Iron, (lIllus.), 407 
Moutirecex Camera Back. (Illustrated) .. .. 407 
61s. Larue. (Illustrated.) .. .. .. «+ 407 
Tue Gaiscom Moror. (Iilustrated.) .. .. .. 407 
Smrra’s Hypravtic Drepogr. (Illustrated.) .. 408 
Inpuction. (Illustrated.) .. .. 409 
Tus Institution or Civit Enoivesrs .. .. .. 410 
Tae Iron, Coat, General Trapes or Bir- 

MINGHAM, WOLVERHAMPTON, AND District.. .. 410 
Nores From LANCASHIRE .. .. 411 
Norges rroM SHEFFIELD.. .. .. «+ 
Norges THE Norta or Exoranp .. .. .. 411 
Norges rrom WaLEs anp Apjornrna Counties ., 411 
Tae PaTemT JOURNAL .. .. «+ oo 412 
AxpsTracts oF Patent Specirications. (Illus.) .. 418 
Engineer Appointmsonts 307 

a ngineer men eo 

Silk Manufacture.. .. .. oo 

Covering Iron with Bronze .. .. .. «. «- 400 

The Mersey Tunnel .. .. .. 406 

Epps’s CocoA.—GRATEFUL AND COMFORTING, 


—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the fine 
properties of well-selected Cocoa, Mr. — has 
provided our breakfast tables with a delicately 
flavoured beverage which may save us many hea 
doctors’ bills, It is by the judicious use of suc 
articles of diet that a constitution may be gradually 
built up until — enough to resist every ten- 
dency to disease. Hundreds of subtle ies 
are floating around us ready to attack wherever 
there is a w point. We may escape many a 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame. ’— 
Civil Service Gazette.—Made with boiling 
water or milk. Sold only in Packets, labelled— 
James Epps and Co., Homeopathic Chemists, 
London,”—{Apvr.] 


AA 
1695. Iueressine Biccurts, © A 
4th April, 1883.—( Not proceeded with.) 2d. 
the C~ © | ma in an lamp of a core, a helix, levers, and 
dies fixed to the cutting apparatus. A (6) 1 
J) A 
: H 
287067 
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One form of fastener consists of a single strip of B 
metal with a head at one end, and slit longitudinally D = | 
at the other end to form the parts to turn back. | — 
Another form has no head, both ends being slit to 
form the parts to turn back. HZ 1 
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New South Wales.) 6d. . 4 
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combination with an inclosing box, substantially as 
and for the purpose described. The combination, 
with the conduit pipe having an opening surrounded 
[286985] 
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SIR CHARLES WILLIAM SIEMENS AS A 
METALLURGIST. 
No. 1. 
THE REGENERATIVE FURNACE, 

Tue sudden and much regretted death of Sir Charles 
William Siemens has left a void which will long be felt in 
the ranks of British metallurgists, and, indeed, not of 
British metallurgists ons for there have been but few 
advances made in metallurgical practice throughout the 
world during the last twenty-five years that have not 
benefitted directly or indirectly by the inventions of 
Messrs. Siemens, and ticularly the regenerative 
furnace, with the invention, or rather t so ms elabora- 
tion of which the name of Siemens will always be asso- 
ciated. In justice to Mr, Frederick Siemens it must be 
remembered that it is to him no less than to his illustrious 
brother that the perfection of this all-important furnace is 
due, as is, indeed, clearly shown by the long list of patents 
for various improvements connected with it which have 
been taken ont sometimes in the name of the one, some- 
times in the name of the other, and not a few in the joint 
names of both brothers, The introduction of this furnace, 
and its successful application to numerous industrial pro- 
cesses, is undoubtedly the most important contribution of 
Dr. Siemens to practical metallurgy; whilst, looked at 
from the theoretical standpoint, it may also be regarded as 
the outcome and the realisation of one of the most advanced 
among the modern aren pag of physical science. The 
theory which has exercised more influence than any other 
on our present conceptions of matter and force, which has 
done for physics what the theory of evolution has done for 
biology, is the great doctrine of the conservation of ener, 
—the doctrine that a force cannot be created, neither can it 
be destroyed. In conformity with this 
theory, it but remains for us to prevent as 
far as possible its profitless dissipation, and 
this is the problem which Dr. Siemens has 
solved, as far as regards one form of mole- 


to pass through each of these flues. “The air which 
supports combustion is alternately introduced by blowin 
engines, bellows, or any other means, and the an 
vapours, which arise from the fire, pass off in an 
opposite direction, leavirg the ter part of their 
heat in the flues, This heat is taken up by the 
air which supports the fire, and is again left in 
the opposite fiue along with the additional quantit, 
combustion. In this manner the heat is 
accumulated in the furnace and the parts of the flues adja- 
cent toit. . . . . The narrower or longer the flues 
are, and the more frequently the direction of the air is 
changed, the greater the saving of fuel and the intensity 
of the heat produced.” This extract shows that Stirling 
must have appreciated the theoretical value of his inven- 
tion, but he seems to have been contented to leave the idea 
undeveloped, and never to have carried it out to any indus- 
trial application. In this, as in most similar cases, the 
real benefactor to humanity is not the man who contents 
himself with enunciating a barren scientific principle, but 
rather he who, by persevering and intelligent work, con- 
verts it into a fruitful source of practical economy. 

In the year 1856 Mr. Frederick Siemens suggested the 
pg oc gy of the regenerative principle to furnaces where 
a high temperature is essential, and the two brothers 
worked together at its elaboration and perfection. The 
result of their labours was a patent, dated December 2nd, 
1856, for an “Improved arrangement of furnaces, which 
improvements are applicable in all cases where great heat 
is required.” The improvements consist, to quote the 
words of the patent, “in certain arrangements of furnaces, 
which have for their object to recover the heat which is 
still contained in the flame or products of combustion on 
passing away from the fireplace, or heated chambers, or 


tory materials the name of yea which they have 
since retained, although as Dr. Percy (“ Metallurgy,” vol. i, 
Fuel, p. 456) has well pointed out, it is, strictly spexsking, 
an incorrect term; he suggests the word accumulator, as 
“there is no regeneration of heat, but merely abstraction 
of some of ae heat from the gaseous products of combus- 
tion which would provmake sd, carried off through the 
chimney and lost, and the restoration of that heat to the 
furnace.” In spite, however, of the inaccuracy, scientific- 
ally speaking, of Siemens’ term, it has now become well 
established and sanctioned by usage, and the furnace will 
beyond doubt continue to be known by the name which 
was given to it by its inventor. 

Shortly after the publication of the first patent, that is 
to say, about the year 1857, a couple of furnaces were 
constructed on the principles embodied in it ; they were 
designed for the heating of iron or steel bars, and erected 
one at Messrs. Marriott and Atkinson’s steelworks, 
Sheffield, and the other at the Brighton Copper Works, 
Manchester. The furnace consisted of a single fireplace, 
in which the fuel, supplied from the top, forms a ridge ; 
the fireplace communicated with two chambers which were 
alternately used for heating the bars, and between each 
chamber and the stack was interposed a regenerator. 
When in operation the end of the regenerator nearest the 
heated chamber became gradually heated to the temperature 
of the furnace itself, the stack end remaining all the while 
comparatively cool. Afterdrawing out the heated bars from 
the chamber the current was reversed by means of suitable 
valves, the air necessary for the combustion of the fuel in 
the closed fireplace passing through the heated regenerator 
and now empty chamber, thus becoming heated, and the 
flame and products of combustion were then employed in 
heating up the other chamber with its change of bars. 
This furnace worked very well, and was 
found to economise much fuel ; accordingly 
it remained in operation a great many 

ears, but its application must evidently 
limited toa few very special cases where 


cular energy, namely heat, by restoring to scsi A LONCITUDINAL SECTION there are two furnace chambers requiring 
slowed So compe tnte was felé much remained to 
was fe muc 
n order to apprecia’ y the value o ! ‘ rane co’ considered a practical success; 
the regenerative furnace for the economi- WGC CA AU MW DW GY another form, capable of heating a single 
sation of fuel, it will be well to examine YY id LL a YY chamber was, pain a soon tried. It 
rapidly what had been done practically ae 2 pen consisted of a single chamber heated by 
towards the utilisation of waste heat before @ | i— 
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the Siemens furnace became an established 


attention of ironmasters, and as far back 
as 1788 we find that a patent was taken 
out by Robert Gardiner, ironmaster, in 
which he proposed to raise steam by means 
of the waste heat of furnaces, by passing 
the heated products of combustion under 
a conveniently situated boiler. The sug- 

tion does not seem to have borne 
ruit until half a century later, but in 
the year 1850 it was by no means 
uncommon to see boilers fired in the 
way proposed by the waste heat of puddling furnaces, and 
now-a-days it would be difficult to find a forge of any 
importance using the old type of reverberatory puddling 
and heating furnaces that does not thus turn its waste 
heat to account. The quantity ‘of heat utilised in 
this manner is, however, but a fraction of the 
whole amount available. Even under the most favour- 
able conditions there is probably quite as much heat lost 
as there is advantageously employed. Moreover, there 
are several practical objections to the utilisation in this 
manner of the waste heat, though they have with good 
reason not been able to outweigh its manifest advantages. 
The step has certainly been a most important one in the 
right direction. Again, the immense saving of fuel in the 
blast furnace consequent on the introduction of Neilson’s 
remarkable invention of the hot blast, patented in the year 
1829, and widely employed three years later, was well 
known to all metallurgists. Siemens found in the latter 
principle, a method that rendered feasible the utilisation 
of the waste heat of furnaces, and it then remained to 
carry out the idea practically. This, after a long series of 
experiments, he succeeded in doing; and the modern 
regenerative furnace is the result—a brilliant example of 
the economic application of scientific theories to practical 
operations, In order to realise fairly the gigantic revolu- 
tion in metallurgical industries capable of being effected 
by the employment of the regenerative furnace, it must be 
remembered that previous to Bessemer’s great discovery 
no one except the chemist in his laboratory had ever seen 
malleable iron in the molten state, and then only in very 
small quantities, such as an ounce or two at a time, 
whereas now we have in the Siemens furnace a means of 
melting with ease a dozen or more tons of the same 
metal, and of maintaining the mass for an indefinite time 
in a state of fusion. 

The history of the evolution of the regenerative furnace 
has been told by Dr. Siemens himself in a most interesting 
Riper, read by him in 1862 before the Institution of 

echanical Engineers, Apart from its historic importance, 
it affords a valuable lesson to those who think, as many seem 
to do, that great inventions come into the world in a state of 
perfection, and well serves to show how much patient 
thought and labour are required before practical results 
can be obtained even from a well-matured theory. As far 
back as the year 1846 Dr. Siemens turned his attention to 
the practical application of the regenerative principle in 
order to economise heat in the working of engines. The 
principle had already been enunciated in the beginning of 
the present century by the Rev. Robert Stirling, of 
Dundee, who took out a patent in Scotland in the year 
1817, which shows that he clearly understood at any rate 
the theory of the regenerative principle. He describes a 
fireplace communicating with two, long narrow flues in the 
middle of a mass of refractory brick or stone-work, and 
directs that the heated products of combustion and the 
air for supporting combustion shall be alternately allowed 
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two fireplaces, which were successively 
traversed by the heated us current. 
Its construction, as applied to the heating 
of iron and steel, is shown in Figs. 1 and 2. 


SIEMENS DOUBLE FURNACE. 


flues, towards the chimney, by causing that heat, or a great 
portion thereof, to be imparted to the current, or currents, of 
atmospheric air, gas, or other materials employed to main- 
tain combustion in the same or other fae eg by which 
arrangements heat may be accumulated to an unlimited 
extent—consistent with the materials employed—and great 
economy of fuel is effected.” The principle claimed is the 
following :—The products of combustion, on their way from 
the fireplace to the stack, pass through a chamber loosely 
filled with refractory materials, so as to present a large 
surface to the gaseous current. This chamber and its 
contents are thus strongly heated, and the products of 
combustion proportionately cooled. When the heating 
of the chamber has been carried far enough, the 
escaping gases are compelled, by suitably arranged 


TRANS VERSE SECTION ONLINE A.B 


valves, to pass through a second similar chamber, 
whilst the air which is intended to maintain combus- 
tion in the furnace is compelled to pass in the reverse 
direction through the first intensely heated cham- 
ber. On its passage it, of course, abstracts heat from the 
chamber and its contents, and thus enters the furnace at a 
very elevated temperature ; thus, there is not only a large 
amount of heat actually returned to the furnace, but owing 
to the high temperature of the air, combustion takes place 
much more energetically than it would do with cold air, 
and asin the case of the hot blast before referred to, a very 
intense temperature with a corresponding economy of fuel 
is the result, When the furnace is fi not with solid, 
but with gaseous fuel, two pairs instead of one pair of 
these chambers may be employed, and the combustible 
gases as well as the air intended to support combustion 
raised to a high temperature before combination is allowed 
to take place in the body of the furnace. Siemens has 
given to the above-mentioned chambers containing refrac- 


Here A A' are the two fireplaces, 6 being 
the chamber to be heated,and C C' the two 
regenerators, When the valve Dis in the 
position shown in the figures, the gaseous 
currents pass as indicated by the arrows; 
the regenerator C', which is in communi- 
cation with the outer air, is heating 
the air in its passage to the fireplace 
A', whilst the regenerator C is being 
heated by the products of combustion 
which pass through it on their way to the stack ¢ It is 
evident that, when the position of the valve D is reversed 
by throwing over the lever F, the us current will take 
the opposite direction ; air will be supplied to the fireplace 
A, passing through the hot regenerator C, and abstracting 
the heat there stored up, whilst the cooled regenerator C' 
will in its turn be heated by the products of combustion 
escaping through it. This furnace was in operation for 
some considerable time, and ap; to have done good 
service. Mr, Atkinson stated before the Institution of 
Mechanical Engineers that in the first two months of its 
operation it economised over three-fourths of the fuel that 
had been found necessary for a furnace of equal capacity 
of the old type. On trying, however, to extend its use, 
numerous practical difficulties were encountered, the chief 
one being due to the fact that the carbonic acid formed by 
combustion in the first fireplace was reduced to carbonic 
oxide by its passage over the heated fuel of the second 
one, thus consuming fuel without producing any corre- ~ 
nding heating effect. After many attempts to overcome 
ese difficulties, the furnace had finally to beabandoned,and 

it was clearly seen that the problem to be solved was the 
construction ofa furnace capable of heating a single chamber 
continuously by means of a single fireplace, in combination 
with the alternate reversal of the gaseous currents through 
the regenerators, but without reversing the direction of the 
flame. This was accomplished by the use of double 
reversing valves, and was practically carried out in a 
wae furnace erected at the works of Messrs. R. and 
. Johnson, near Manchester. The furnace consisted of 

a body similar to that of an ordinary puddling furnace. 
Beneath it were two regenerators placed longitudinally, 
with a flue between them, the fireplace being at one end 
of the puddling chamber, as in the ordinary form. The 
fireplace was, of course, closed, and the fuel was fed into 
it from above. The heated air from the first regenerator 
was brought up at the back of the fireplace, and meeting 
there with the fuel, produced the required flame in the 
puddling chamber. Thence the products of combustion 
passed out at the flue-bridge end of the chamber, down into 
the flue which carried them to the hot end of the second 
regenerator, through which they escaped to the stack. For 
reversing the currents through the regenerators two valves 
were needed, connected by a lever, one being at the hot 
end near the fireplace, and the other at the cool or stack 
end. The heated air was thus made to enter the fireplace 
by the same e, whichever regenerator might be 
employed in heating it, and the direction of the flame 
inside the puddling chamber remained unchanged. Only 
a few furnaces were constructed on this plan. They were 
found capable of producing both a high temperature and a 
good soft flame without any cutting draughts, whilst using 
only about half as much fuel as the ordinary puddling 
furnace. This type was a decided advance on the previous 
one, but there still remained many serious practical objec- 
tions, notably the great care necessary to maintain a uni- 
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form flame, and the liability of the reversing valve at the 
hot end of the regenerators to get out of order. 

It was now found that the use of solid fuel in the fur- 
nace would have to be abandoned, and gaseous fuel sub- 
stituted, the solid fuel being converted into combustible 

as ina separate gas producer. This new departure is 
Srecribed in a patent granted on the 22nd January, 1861, 
to Charles William and Frederick Siemens. In their 
specification the patentees claim as “an essential part of 
our invention, that the solid fuel used, such as coal, 
lignite, peat, &c., should be decomposed in a separate 
apparatus, so that the introduction of solid fuel into the 
furnace may be altogether avoided, and the gaseous fuel 
may be heated to a high degree prior to its entering into 
combustion.” The furnace and producer described in this 
specification, and shortly afterwards erected, did not differin 
priuciple, in any essential particular from those now in use ; 
many of the details were, however, different. Thus in some 
puddling furnaces erected about the year 1862, the two 
pairs of regenerators were arranged longitudinally under- 
neath the body of the furnace, the gas flues and valves 
being at one end of the furnace body, and occupying the 
place which in the previous type was occupied by the 
fireplace, thus indicating how gradual was the develop- 
ment of each form into the succeeding more perfect one. 
The gas valves were almost identical in construction with 
those in use to-day ; on the other hand, Dr. Siemens, in 
his paper before referred to, insists that “the gas regene- 
rators require fully as large a capacity as the air regene- 
rators, and sometimes even a greater,” a statement that has 
been contradicted by a more extended experience of the 
working of these furnaces. 

From this date onward the regenerative furnace was an 
undoubted practical success, and soon received numerous 
industrial applications. Tt was used in rolling mills for 
the reheating of iron and steel bars, and for heating 
crucibles for steel melting and for glass melting. It was 
soon found, however, that fcr the two latter purposes it 
was more advantageous for most qualities of the product 
to dispense with the crucibles, and to make the bed of the 
furnac? itself the crucible ; thus resulted the open hearth 
steel furnace and the tank glass melting furnace. These 
form admirable examples of the economy that results from 
the application of the regenerative principle when high 
temperatures are required. Thus at Birmingham in a 
glass pot furnace on the Siemens principle, 16 to 17 tons of 
coal were consumed per week as against 35 tons in the 
old-fashioned furnace ; whereas when the tank furnace is 
employed, only one-third of the fuel previously required is 
now consumed. Again, in steel melting the old Sheffield 
pot furnace required 2} to 3 tons of good coke to melt a 
ton of steel; in the Siemens crucible furnace one ton of 
coal suffices to do the same amount of work, and in the 
open hearth furnace this figure is reduced to 12 cwt. It 
is evident from the principle of the regenerative furnace 
that it can only be employed with much advantage when 
exceedingly high temperatures are required. Siemens 
himself states that it produces no economy when applied 
toa boiler fire. Hence its great success in the above- 
mentioned application, and to these may be added its use 
in heating gas retorts, in tube welding, aud in the extrac- 
tion of zinc from its ores. A regenerative zinc melting 
furnace has been working successfully for some time in the 
neighbourhood of Swansea. 


THE DOCKISING OF RIVERS. 
No. I. 

A report has lately been presented to the Council of the 
ancient city of Bristol which offers a convenient text for the 
discussion of a most important matter relating to inland 
navigation and the cheapening of transport. Our readers 
are aware that in England a strong reaction has lately set 
in on behalf of canals, and especially of canals large 
enough to accommodate the present type of ocean 
steamers. It is found, on the one hand, that the carriage 
on such canals is much cheaper than by railway; and 
on the other hand, that if such a canal can be constructed 
up to the place where a vessel’s cargo is required, the 
cost of handling and despatching that cargo at the railway 
station may be mainly or entirely saved. The city of 
Manchester, spurred on by an ancient rivalry with the 
port of Liverpool, has taken the lead in this direction; 
and the gigantic undertaking known as the Manchester 
Ship Canal has well-nigh obtained the sanction of Parlia- 
ment. In the case of Manchester the construction of 
such a canal was a necessity, if ocean-going steamers 
were to reach the city at all; but in many places there are 
waterways oo large enough to accommodate such 
steamers, and reaching many miles inland, which, never- 
theless, are seldom or never used for such a purpose. 
We allude, of course, to tidal rivers. Such rivers, espe- 
cially where the rise and fall of tide is so great as it is 
round Great Britain, often give ample depth for the largest 
vessels during the few hours of high water; on the other 
hand, at low water their depth is merely a few feet, perhaps 
even a few inches. The only means at present of utilising 
such rivers for inland transport is by constructing docks 
at some distance from the mouth, in which the water is 
always he!d at a constant level. Vessels come up the river 
at flood tide, enter the docks at high water, and are safe 
there when the tide falls. London is the most conspicuous 
instance of such a system, but there are many others. 
It presents, however, manifold inconveniences. Vesse!s 
arriving at the mouth of the river are detained there, 
often in dangerous anchorages, until the tide is suitable 
for their entering it. They then ascend the river as a 
single fleet, crowding together, and racing for the entrance 
to the docks, through which they scramble as best they 
may. On the ebb tide the reverse happens. A crowd of 
vessels, large and small, pass through the dock entrance, 
and jostle each other down the river to reach the deep 
water at its mouth. Shou!d one of these vessels touch the 
ground on her passage down the river her fate is well-nigh 
sealed ; the tide ebbs rapidly away from beneath her; she 


is left stranded, very probably on a steep and rocky bank, 
and she either rolls over or breaks her back. At the 
very best, nothing can be done to release her until the tide 

in rises, and then only a few hours of high water 
can be utilised for the purpose. 

The port of Bristol may be taken as a typical instance 
of the system herejdescribed. Situated at the confluencs of 
two rivers—the Frome and the Avon—about nine miles 
above the anchorage of Kingroad, where their united 
stream pours at right angles into the great estuary of 
the Severn, it has always formed an important centre of 
trade. In the middle ages it was only second to London. 
In those days, and long afterwards, the small vessels in 
which trade was then carried on were content to run up 
the Avon on the tide, moor themselves to the wharves and 
jetties of the old city, and lie on the muddy slopes when 
the water went down. As vessels grew larger, and trade 
more extensive, the risk and inconvenience of this practice 
were strongly felt, and the problem of the construction of 
floating docks was presented to the citizens, At Bristol 
it was solved by a bold and successsul stroke in engineer- 
ing, such a3 would do credit to the enterprise of the 
present day. Its designer—Mr. Jessop—resolved on 
isolating a considerable length of the river Avon, including 
the junction of the Frome, from the influences of the tide, 
and so converting it into a floating harbour. To use a 
modern phrase, which at Bristol has become classical, 
he “ dockised ” a length of about two miles, extending 
from Totterdown at the upper extremity to Rown- 
ham at the lower extremity, the latter being just 
at the entrance of the well-known and _ picturesque 
gorge of Clifton. To do this he threw a dam across 
the river at Rownham, where he formed an entrance 
basin, called Cumberland Basin, and another dam across 
the river at Totterdown; and he excavated a new cut, or 
canal, for the waters of the Avon, extending in a compa- 
ratively straight line from the one point to the other. Up 
this new cut the tide still passed freely, until it reached a 
dam at Netham, constructed for the purpose of barge 
navigation in the upper Avon, From this dam a 
feeder canal was cut to Tot‘erdown, to supply water 
at all times for the maintenance of the proper level in the 
floating harbour. A second entrance basin, called Bathurst 
Basin, was also constructed to facilitate the exit and en- 
trance of small craft. 

This floating harbour, with the addition of a new lock 
constructed by Mr. Brunel, served the purposes of the 
Bristol trade for many years. From the shipyards on its 
banks issued the Great Western, and the other vessels 
which laid the foundation of the ocean steam trade of 
England—perhaps at this moment her most valuable 

ion. But for the provision of the floating harbour, 
the building of such vessels would have been impossible. 
But even then the inconveniences of the outside channel 
between Bristol and Kingroad were seriously felt. This 
channel is of a tortuous and difficult character, passing for 
a considerable distance through the narrow gorge of Clifton, 
where vessels are exposed to sudden gusts of wind, as well 
as to a violent run of tide. The rise of tide in the Bristol 
Channel is scarcely sur; in the world. Even on the 
outer gates of the Bristol Docks the rise at spring-tides is 
33it., and in the Severn itself, as at Avonmouth, it is from 
40ft. to 50ft. The great depth thus given at high water 
is of course a considerable advantage; but on the other 
hand, so great a body of water cannot ebb away except at 
a very high velocity, and when it has ebbed away it ex- 
poses long and steep slopes of mud, through which jut up 
reefs of limestone rock, most dangerous to any vessel whic 
may have to lie upon them. This evil manifested itself at 
a very eaily period in the annals of ocean steamers. The 
Demerara, which was, we believe, the third vessel con- 
structed for the ocean trade, when passing down the river 
on her first voyage happened to touch the ground. She 
swung round across the stream, the tide ebbed away from 
under her, and she was not got off without sustaining 
severe damage, and without occasioning an immense loss 
both in time and money to her enterprising owners. 

Similar accidents have happened on several occasions 
subsequently, and the dangers of the river between Bristol 
and Avonmouth became so well known as seriously to 
prejudice the interests of the port. At the same time the 
width of the existing locks into the floating harbour 
bec:me less and less sufficient for the greatly enlarged 
vessels of the present day. About 1857 matters came to 
a crisis, and it became the general opinion that something 
must be done. It was then that the word “ dockising” 
was first heard of. The idea was a simple one. What 
was wanted was a channel always filled with still water, 
by which vessels arriving at Kingroad couid at any time 
ascend to Bristol ; in other words, a ship canal. But in 
the river Avon there existed a channel already dug by 
nature, securely lined with rock or clay, and of ample 
dimensions for the purpose. All that remained was to 
impound the waters within it by throwing a dam across 
the mouth of the river, and to excavate an entrance basin 
with upper and lower locks in the corner of land between 
the Avon and the Severn; and then the whole length from 
Totterdown to Avonmouth would be at once converted 
into an immense floating harbour, in which the level could 
be maintained constant, and along which the whole navy 
of England might pass and re-pass with perfect safety. It 
is greatly to the credit of Mr. Thomas Howard, at that 
time engineer of the Bristol Docks—and still their consult- 
ing epgineer—that he at once saw the excellence of this 
idea, considered it in all its bearings, and adopted a definite 
opinion in its favour, from which he has never wavered. 
Unfortunately for Bristol, her leading citizens had not the 
courage or the wisdom to back their engineer’s opinion. 
They talked, they hesitated, and the time went by. In 
1859, however, they called in two eminent engineers, Mr. 
Hawkshaw and Mr. Page, to give a report on the subject. 
They also consulted the’ official representatives of the 
Admiralty. From all three quarters—we regret to say it 
for the credit of English engineers—they met with un- 
favourable responses. The bugbears which apparently 
frightened these gentlemen were mainly two :—First, the 
difficulty of carrying off the flood waters of the river in times 


of excessive rain; secondly, the fear lest the exclusion of 
the tidal waters from the ten miles length of the Avon up 
to Netham should have the effect of silting up the deep 
water in the Severn, which forms the anchorage of 
Kingroad, To appreciate the force of the latter objection, 
which was strongly urged by the Admiralty, it is sufficient 
to learn that the quantity of tidal water passing up the 
Avon is about the 115th part of that which sweeps through 
Kingroad to fill the upper reaches of the Severn. The 
objection therefore was about as reasonable, or rather much 
less reasonable, than if the conservators of a river were 
to prevent a miller from diverting something less than 1 
per cent. of its waters to turn his mill, for Sir that the 
channel below should silt up and destroy the navigation. 

Moreover, the objection of course assumes that it is the 
tidal current which maintains the deep water in an estuary, 
This question was thoroughly discussed before the Institu- 
tion of Civil Engineers in 1881; and whikt plenty of 
opinions were then given in the same sense as that of the 
Admiralty, it is not too much to say that the facts adduced 
went to show that the tidal scour is at its best a doubtful 
and inefficient factor in the maintenance of such estuaries, 

The question of the safe carrying away of floods was nct, 
like the last, a mere bugbear unworthy of attention. On 
the other hand, it was obviously a technical difficulty, 
which ordinary engineering ability was fully competent to 
grapple with and overcome. Nevertheless, as we have 
said, these were the ostensible reasons on which the 
eminent engineers we have mentioned declined to recom- 
mend the dockising of the river Avon. We have said the 
ostensible reasons; but the real reasons are not far to seek. 
Any engineer who is called in to report upon the advis- 
ability of a scheme which has in it anything novel, or in 
any way doubtful, is necessarily biassed beforehand 
towards givivg an unfavourable opinion. The reasons are 
obvious. The scheme will not be carried out by himself ; 
he has therefore no direct personal interest in recommending 
it. If it is carried out and succeeds, the credit will attach 
to the engineer who designed and executed it, aud not to 
him who merely gave it his sanction; on the other hand, 
if it is carried out and fails, those who have spent their 
money in vain will naturally turn round upon the adviser 
who failed to tell them that they were going todo so. His 
reputation will necessarily suffer; and to an engineer, as 
to other professional men, reputation ismoney. Hence the 
engineer called in in such a case is almost certain to err 
on the side of caution, and this holds with still greater 
effect in the case of such men as the official representative 
of the Admiralty. Not merely are the interests of the 
port of Bristol nothing to him, but he is the servant of a 
wholly different body, and is specially charged with the 
duty of seeing that the interests of that body shall not 
suffer. It is needless to say that any scheme, however 
promising and important in itself, which offers even the 
shadow of a semblance of interfering in the future with 
those interests, is sure to meet with his uncompromising 
opposition. 

However this may be, the fact is certain that the dock- 
ising scheme was condemned and for the time abandoned. 
The Corporation had before them the alternative of con- 
structing docks at Avonmouth, into which a ship could be 
received as it arrived, and from which the trade could be 
carriedon. This has been the course adopted on the Tyne, 
the Clyde, and in other p'aces. ‘The Corporation, however, 
shrank even from this, and resolved instead to improve the 
entrances into their present floating Larbour, and also to 
remove the worst of the points and corners which hindered 
the passage of vessels through the Clifton gorge. On these 
works a large amount of money was spent; but though 
interesting and important from an engineering point of 
view, they have done but little towards improving the 
position of the port. Meantime, private enterprise, amidst 
many difficulties, financisl and otherwise, secured at 
length the construction of a large dock at Avonmouth. 
This dock, however, was an unfortunate and ill-planned 
enterprise from the commencement, and is altogether 
inadequate to the general purposes of the port. Nor 
was this all. A second dock was constructed at 
Portishead, about two miles lower down the Severn, and 
was connected with Bristol by railway. To this dock the 
Corporation, by means of some adroit manipulation, were 
induced to contribute a considerable sum— £100,000. But 
the moment these two docks were in working order, the 
evil effects of leaving such matters to competition, and 
especially to needy competition, became apparent. The 
Avonmouth and Portishead docks vied with each other in 
quoting low rates for the docking and unloading of vessels, 
and for the despatch of goods. In homely language, they 
proceeded to cut each other’s throats; and in doing so they 
contrived at the same time to throttle the trade of the city of 
Bristol itself; for it was not likely that ships would pass 
up the eight miles of difficult tidal navigation to reach the 
old floating harbour, in order there to pay ordinary port 
dues, when they could be received and unloaded almost 
for nothing in either of the basins situated on the banks of 
the Severn. 

The end, therefore, of all the time and all the money 
which the Corporation of Bristol has spent on the im- 
provement of its port has been that they find themselves 
in a worse condition than they ever were in before. Such is 
ever the fate of those who are too timid to take a bold 
course, or too parsimonious to lay out their own money. 

Is it, however, too late?’ Are there no means of repair- 
ing the damage that has been done, and restoring to 
Bristol the rank she once held amongst the trading cities 
of the world? This is the problem which at present 
engages the attention of her citizens. B. 


NAVAL ENGINEER APPOINTMENTS.—The following a poe 
have been made at the Admiralty :—William M’Dowall, inspector 
of machinery, to the Hibernia, vice Turner; W. H. White, chief 
engineer, to the Dryad, when recommissioned; and N, Edward 
Green, engineer, to the Dryagd; Richard H. Trubshaw chief engi- 
neer, to the Iris; John Gardner, Charles Underhill, and Horatio 
F. Walton, engineers, to the Iris; Thomas 8, Stanlake, engineer, 
to the Forward; John T. H. Denny, engineer, to the Goshawk ; 
and William Whittingham, assistant engineer, to the Iris, 
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ORKS OF MESSRS. ESCHER, WYSS, AND 

co. AT ZURICH. 
No. II. 

matter of the construction of turbines the system of 
Bf. ‘Escher, Wyss, and Co., in a country in which water- 
power is so valuable and ever-present a motive power, is to make 
special turbines from special patterns, according to the uire- 
ments of each case, the figures being given as to the quantity of 
water at command and the length of its fall. 

They build chiefly two types of turbines, namely :—(1) 
Jonval turbines. These are of four classes—A, for use when 
an exactly specified power is wanted from the turbine, and there 
is always a sufficient supply of water for the same; B, when the 
quantity of water to be utilised is constant, or nearly so, as in 
the case of many artilicial channels supplied from great rivers; 
C, when the turbine has always to drive but one machine 
requiring a constant power, which machine cannot be used when 
the power varies, as in the case of a rolling mill train; D, 
when backwater exists in the outlet or lower water channel 
of the works. (2) Girard turbines—E, for use when the water 
level in the lower channel does not rise much above its 
normal position; IF’, when the whole quantity of water at disposal 
has to be utilised and is variable; G, when all the water obtain- 
able must be utilised regardless, more or less, of cost; H, for all 
falls above ten metres. ; 

Both types are constructed and erected to meet the diverse 
requirements of various cases. The Jonval turbines are the most 
simple and cheap, and give 75 per cent. or more of the power 
theoretically obtainable from the fall of the water. Backwater 
does not diminish the effect of this type of turbine. About 
80 per cent. of the power theoretically obtainable is given by the 
Girard turbines. ese are fitted with regulating apparatus 
which enables them to utilise the water with about 70 per cent. 
of effect, even when the quantity of water falls to but one-fourth 
of the normal supply. 

The waterworks of Zurich are one of the sights of the city for 
strangers, for in them by means of machinery constructed by 
Messrs. Escher, Wyss, and Co., the river Limmat is made to pump 
water from itself into the three reservoirs which supply the town 
and neighbourhood. The water from the Lake of Zurich passes 
in the first instance through a filter in the bed of the Limmat 
near the point at which the river issues from the lake, and this 
filtered water is carried by pipes to the other end of the city, 
where it is placed in connection with the pumps at waterworks. 
In these works, which are alongside the Limmat, are eight 
turbines, coupled in pairs, with a heavy driving wheel 4°32 metres 
in diameter between each pair, and making from 23 to 25 revolu- 
tions per minute. The toothed gearing of these wheels turns a 
single shaft running the whole length of the building at a little 
above the level of the solid concrete of the floor. On the other 
side of the shafts are the pumps. The whole is so constructed 
that any desired pair of turbines can be made to drive any 
desired pair of pumps, since both pumps and turbines can be 
put out of gear at will. The eight turbines are of a little over 
100-horse power each. Only a part of the power at command is 
used for pumping water, some of it by means of wire ropes and 
skeleton iron towers supporting wheels, conveying the surplus 
power along the opposite bank of the Limmat, in one case 
to a distance of more than half a mile, where it is utilised 
in various works. The first turbines in the waterworks 
were put in use in 1879. There is room in the building for 
twelve turbines, and the vacant space was utilised during the 
time of the late National Exhibition at Zurich by fitting up 
therein a working model of a wooden turbine and pumps in sec- 
tion, to explain to non-technical observers the whole action. The 
first reservoir to which these turbines pump water is 50 metres 
higher than the dam at the works, and will hold 2400 cubic 
metres of water. The second reservoir, of 2200 cubic metres 
capacity, is at the altitude of 90 metres; and the third, of 300 
metres capacity, at the altitude of 160 metres, Each of the six 
systems doen raises 4500 cubic metres per day, or 3100 litres 

minute. The horse-power required for the low-pressure 
water level is 50, for the middle-pressure 90, and for the high- 
pressure 140. All the pumps together raise from 2400 to 2600 
cubic metres per day. The water from the Limmat, which can 
be utilised at the waterworks, gives 1200 horse-power, or net 
900, of which about 500 are at present used to pump water, and 
the remainder is utilised at various industrial establishments in 
the neighbourhood. The total cost of the Zurich waterworks, 
including cost of land, buildings, pumps, works, river filter and 
its pipe, turbines, town pipes and fire-plugs, three reservoirs, 
“exploitation,” and varieties of apparatus, was 7,525,000 francs. 
Automatic electrical apparatus between the works and the reser- 
voirs gives information to the officials in the waterworks as to 
the level of the water in the reservoirs, so that they may regu- 
late the pumping arrangements accordingly. The gridiron in 
the river outside the works, to prevent foreign matter being 
carried into the turbines by the current, at present has the 
appearance of a bank of dead leaves, these being prevalent in 
quantity everywhere at this season in such a richly wooded 
country as Switzerland. 

Cotton spinning, as in England, is one of the chief foundations 
of wealth and industry in Switzerland, the hills and valleys of 
which are dotted with the works, some of them of the most 
extensive description. These works, however, in a land of 
peasant and other proprietors, are less concentrated in great 
towns than in the United Kingdom. They a have 
vineyards and farms around them, and when the day’s labours 
of the workmen are over, they live beneath their own vine and 

-tree, with all the benefits of pure mountain air and rural life. 

e general atmosphere also, in consequence of wood being 
poe | used for fuel, is not tainted with coal smoke, although 

is used to some extent in large works, especially where 
water-power fails. It is not alone in the origination of this 
= cotton spinning industry in Switzerland that the Eschers 
ve won the gratitude of the Swiss nation. Several of the valleys 
above the lake of Zurich were once occasionally flooded by the 
river Linth. The overflow waters of the Lake of Wallenstadt 
were once joined a little below that lake by the river Linth 
bringing down the débris of rock and vegetation from the higher 
Alps. This débris blocked up the channel from the Lake of 
Wallenstadt, whilst the waters of the Linth, at the same time, occa- 
sionally flooded the valleys, putting the farms under water, and 
8) ing malaria when they subsided. To make matters worse, 

e Wallenstadt waters afterwards burst through the temporary 
dams made by the Linth, and produced other floods. During 
the subsidence of these floods, and for months afterwards, 
malaria prevailed, and fertile valleys were desolated. Conrad 
Escher, an uncle of Escher, in 1807 proposed to the 
Federal Government a plan to remedy this. He recommended 
the making of a new channel for the Linth, whereby it should 
disc its waters into the Lake of Wallenstadt. He also pro- 
posed that a new and sufficient channel should be made, whereby 
the Lake of Wallenstadt should discharge its waters without 
lateral overflow into the Lake of Zurich. These plans were 
carried out completely before the close of 1822, and considerable 


districts were thereby made profitably and healthily habitable. 
So great was the appreciation of the inhabitants of the perma- 
nent benefit arising from these works, that the projector and 
constructor acquired the name of Escher von der Linth, despite 
the objection to titles in a republican nation. The total cost of 
the undertaking was £60,000. Dr. Escher, another of the same 
family, was the chief founder of the St. Gothard Railway. 

Our notice would be incomplete did we omit to mention the 
important part which Mr. Murray Jackson played in developing 
the resources of the firm, especially as regards marine engi- 
neering. After the death of Mr. Albert Escher, and until the 
year 1868, the entire mechanical superintendence of the works 
devolved upon our countryman, who is now the engineer-in- 
chief of the Imperial Danube Steam Navigation Company. To 
him without question the credit must be due for the high 
mechanical reputation which the works of Messrs. Escher, Wyss, 
and Co., enjoyed for their steamers during Mr. Jackson’s reign. 


POETSCH’S SYSTEM OF SINKING SHAFTS 
THROUGH QUICKSANDS. 
THE question of sinking shafts with certainty and expedition 
through water-bearing strata is one which has seriously engaged 
the attention of engineers both in this country and abroad for a 
great number of years. Notwithstanding, however, that much 
has been accomplished, it must be confessed that the methods 
in use up to the present time still leave much to be desired, both 
on the score of economy in outlay and certainty in result. On 
the Continent especially large sums of money have been out laid 
in struggling against watery deposits of sand and gravel, met 
with generally at too great a depth to admit of the application 
of the compressed air system; and in some cases, after the 
expenditure of many thousands of pounds in futile pumping, 
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some other special method has ultimately to be resorted to in 
order to overcome the difficulty. Hitherto, in addition to the 
“Plenum” process, which is only applicable when the air 
pressure is not required to exceed some four atmospheres, the 
system most generally employed has been to sink watertight 
cylinders of iron, or of masonry shod with iron, by loading them 
from above and forcing them down with screws or by blows 
from a falling weight, while the material is removed from the 
inside by hand or revolving dredgers, length after length being 
added to the cylinders as the sinking proceeds. Simple as this 
process appears to be, it is in some cases extremely difficult of 
application, while, in others, it is not too much to say that it 
has signally failed. 

To ensure success in cases where other means have failed 
various special plans have been devised, among which we may 
mention the Kind-Chaudron system, which has been full 
described in the “ Transactions” of the Institution of Civil Engi- 
neers, and the plan adopted by M. Chavatte, which is detailed at 
length in the “Bulletin de la Société de l’Industrie Minérale,” 
besides one or two other arrangements which have not been 
applied beyond the one special case for which they were designed. 
Granting, however, that with one or other of the systems we 
have enumerated, a shaft can be successfully carried through a 
water-bearing stratum, it is often only accomplished after an 
enormous expenditure of time and money, the proprietors of the 
mine being handicapped with this extra amount of capital, as 
compared with their more lucky neighbours, who have perhaps 
done their sinking under less unfavourable circumstances. Any 
process therefore, which is both certain in its results and com- 
paratively cheap in application, is certain to be received 
with great satisfaction by all those concerned in the 
sinking of shafts, and we therefore give the following 
description of a new method recently invented by Herr Poetsch, 
mining engineer, Aschersleben, which is now being introduced 
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into this country by Messrs. A. and E. Cohen, of Basinghall- 
street, E.C., and which seems to us likely to be of great 
practical value. It consists in actually freezing the quicksand or 
running ground to a hard solid mass, through which the shaft 
can then be sunk in the ordinary way without pumping, the 
external circular wall of ice left cataide the excavation givi 
sufficient protection against influx of water, sand, or gravel, until 
the permanent masonry or iron lining is got into position. To 
accomplish this, after the shaft has been brought down to the 
level of the quicksand, a number of bore-holes are carried down 
to the solid ground by means of a sand pump. These holes are 
spaced about a yard apart, and are placed in circles, the outer 
one approaching as nearly as possible to the circumferential line 
of the shaft when finished. The bore-holes are then lined with 
iron tubes closed at the bottom, within each of which is a smaller 
concentric tube of copper open at the bottom and connected at 
top to a main pipe communicating with all the other copper 
tubes and extending to the top of the shaft. The upper ends of 
the outer iron tubes are also connected to one main pipe, which, 
like the other, extends to the surface of the ground. Through 
these pipes brine, consisting of a solution of the chlorides of 
calcium and esium in water—which has a freezing point of 
about 36 deg. below zero Fah.—is caused to circulate by a small 
force pump driven by an engine, its course being down one of the 
mains and the internal copper pipes, and back through the sur- 
rounding annular spaces and the other main to the top of the 
shaft. At the surface is placed a cooling apparatus, preferably 
of the ammonia type, the refrigerator being inserted between the 
two lines of mains, so that the brine in its flow is continuously 
cooled to a temperature of about 15 deg. below zero Fah., before 
its passage down the shaft into the bore-holes. In this manner 
heat is rapidly abstracted from the quicksand or other running 
ground, which is thereby frozen into a hard solid mass after a 
period, it is stated, varying from fifteen to twenty days, according 
to the size of the shaft and the conditions under which the appa- 
ratus is worked, the freezing being continued till the solid block 
extends well beyond the space to be occupied by the shaft and 
its lining. The excavation is then carried on as through solid 
ground, the masonry or iron lining being introduced as the 
cutting in order to prevent the surrounding ice wall 
from breaking in from the external fluid pressure. 

The annexed engraving will show without further explanation 
the manner in which the process is applied, the arrangement 
being that recently adopted in the successful sinking of the 
Archibald shaft of the Douglas coal mines at Schneidlingen. In 
this, the first practical application of Herr Poetsch’s m, 2 
bed of running sand about four metres thick had to be pierced. 
Twenty-three bore holes were employed, and the freezing process 
was completed on the 10th of August last, on which date the 
sand had become a mass of such hardness that it was with con- 
siderable difficulty that pieces could be broken off. The shaft 
was then completed in the usual way without stays and without 
pumping. To expedite the work it is proposed that when 
admissible, the shaft shall be sunk down to the natural level 
of the water of larger dimensions than actually required for the 
working, in order to permit of an outer ring of bore holes being 
made in the ground outside the lining of the shaft, in which case 
it is estimated that the freezing may be accomplished in from ten 
to fourteen days. 

In the present stage of the process it is, of course, impossible 
to ascertain with any great degree of accuracy the cost at which 
the freezing of such a large open mass can be accomplished, 
though some idea can, perhaps, be formed by comparison with 
the work actually done by refrigerating apparatus in the manu- 
facture of ice. Assuming that what is called a 10-ton machine 
be employed, this would be capable when applied in the usual 
way for ice-making, of forming 10 tons of ice in twenty-four 
hours at a cost of about 8s. per ton, exclusive of interest on 
capital, and with coal at about 12s. a ton. Probably in 
a quicksand only a third of this quantity of ice could be calcu- 
lated upon, or, say, 34 tons per twenty-four hours. Taking the 
block to be formed at 22ft. diameter and 13ft. thick, and 
assuming one half of the quicksand to be water and the other 
half solid matter, the quantity of ice may be roughly taken at 
70 tons. This, at 34 tons per day, would take twenty days in 
its formation, the working expenses per ton being three times 
that in ice-making, or say a total of £84. To add to this there 
would be the rent of the installation and the cost of the special 
pipes and appliances, which would have to be made to suit the 
circumstances of each case, as well as a sum for patent rights 
and charges; but allowing handsomely for these, it will be seen 
that the total cost in such a case as we have taken must be 
comparatively insignificant compared with that of the usual 
methods in which enormous sums have been spent in pumping 
alone, and this will be true even if the time occupied in freezing 
is very much greater than is now stated to be the case. 

It is, of course, a matter of speculation at the present time to 
what extent Herr Poetsch’s plan can be applied in this country, 
but it must be obvious that there are many instances in which 
it is likely to prove of the greatest value, and we have therefore 
not hesitated to bring it before our readers. The principal 
points in favour of the system appear to be not only in the 
cheap and expeditious method of making shafts and cuttings 
through quicksand or running ground, but in the fact that it 
seems to give an almost absolute certainty of result, at a cost 
which is not only comparatively small, but which can be very 
closely ascertained beforehand. In this way the risks attending 
the sinking of new pits should be minimised. 


REVERSING MILL ENGINES. 

THE engraving— 424—represents a pair of engines speci- 
ally for small of rails, designed and 
manufactured by Messrs. Davy Brothers, Sheffield, and intended 
to run at a high speed. The maximum speed will be about 150 
revolutions, and the piston speed about 1200ft. per minute. 
With this object all the bearings have large wearing surfaces, 
and the momentum of the working parts is carefully counter- 
poised by balance weights secured by straps to the webs of the 
cranks. The cylinders are 36in. diameter, and have a stroke of 
4ft.; they are fitted with slide valves having the pressure par- 
tially removed from the back by a balance piston, and are worked 
by excentrics in connection with a link of the Allan type. The 
reversing is effected by moving by hand the valve of a small 
auxiliary cylinder, so arranged that the piston cannot overrun, 
but follows exactly the movement of the hand lever. As will 
be seen from the engraving, the reversing lever, the steam valve 
lever, and the screw for opening the drain cocks are ail 
on a platform elevated to a convenient height to allow the driver 
good sight of the rolls. These engines have recently been 
erected at the Blaenavon Steel Works, near Pontypool, Mon- 
mouthshire. Messrs, Davy Brothers have done a good deal to 
promote the adoption of high speed engines in rolling mills by 
the excellence of their workmanship, design, and material, and the 
engine we illustrate is a fair example of the excellent work turned 
out by this firm, 
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MR. WILLIAM ASTOR’S NEW STEAM YACHT. 
WE learn from the Nautical Gazette that the Harlan and 
Hollingsworth Company, of New York, have laid down the 
keel of the largest steam yacht ever constructed, and the first 
to be built of steel in America. This vessel is for Mr. William 
Astor, of New York, and in addition to her size, great strength and 
speed and fairness of model, the essential requirement of her 
construction is that she shall be capable of any sea service either 
under steam or canvas. To this end it has been made binding with 
the builders that the new yacht must be constructed under the 
rules of the English Lloyd’s Register relating to steel vessels, and 
also to fully meet the requirements of the United States steamship 
inspection laws; and in the several surveys necessary from the 
laying of the keel to her completion everything must come up fully 
to the highest grade, not only in the matter of hull and machinery, 
but in the full equipment required for a transatlantic passage. 
The general design and description, as well as the plans in detail 
of the new yacht, were furnished to Mr. Astor by Mr. G. Hillmann, 
of City Island, N.Y., who will be the superintending engineer. 
The model of this specimen of yacht naval architecture will 
present no strange and startling innovation, but there is reason 
to believe that she will be strikingly fair, of yacht-like contour 
throughout, and as capable of ocean service as any steamship 
afloat. The general dimensions of this vessel, which places her 
at the head of the list of steam yachts of the world, will be as 
follows :—Length of deck from foreside of rudder post to after- 
side of stem, or its rade line, 227ft. 5in. ; breadth, extreme, 30ft. ; 
— of hold from top of floors to underside of deck amidships, 
18ft. 74in. ; depth, moulded, from top of keel to top of beams at 
side and amidships, 20ft. The proportion of length to depth as 
- calculated is 11°03, and of length to the breadth, 7°58. The 
latest improvements in every particular of construction, finish and 
appeneentn will, it is understood, be brought into requisition, and 
the workmanship throughout of every description and in every 
department of a character to thoroughly equip and complete the 
vessel in every respect ready for sea, except in the minor matters 
of upholstery, linen, silver, glass and crockery ware. The view of 
the yacht from her upper deck, when finished, will charm the 
nautical eye, as the plan indicates by its large area, comfort at sea, 
and ample exercise in port. There will be a trunk over the 
boilers, engines and galley 70ft. long and about 2ft. 6in. high, and 
a house of moderate length from just forward of the foremast and 
extending aft over the hull, while the captain’s bridge will be laid 
across the forward end of the house, from rail to rail. The wheels- 
man will stand at the forward end of the bridge, from which full 
control of the steam steering gear will be had. The yacht will be 
ue rigged, and will carry over 7000 square feet of canvas, and, in 

the matter of boats, nothing afloat will be more liberally provided. 

Special attention will be given to the construction of the 
watertight bulkheads and compartments, particularly as_ this 
vessel is intended for cruising or sea service. The collision bulk- 
heads will be about 13ft. aft the stem at water line, and from this 
to the forward boiler bulkhead will be the main saloon and state- 
rooms, occupying 82ft. 3in. From the forward boiler bulkhead to 
to the engine-room bulkhead it will be about 40ft. The engine-room 
will be about 19ft. 3in., and another bulkhead 35ft. aft of the 
engine-room will divide the officers’ quarters from those of the 
crew and extend to a point 26ft. forward of the sternpost. All 
these bulkheads will run from the bottom of the vessel to the 
main deck and be built in the most approved manner. Besides 
those mentioned there will be a bulkhead under the cabins at 
forward end of the cval bunkers and running up only to between 
decks, and there will also be the usual water-tight compartments 
around the stern bearing. Two longitudinal bulkheads will 
enclose the engines and boiler room, which will extend from the 
skin to the top of the upper deck, beams 16ft. Gin. apart, forming 
coal bunkers on each side. These bulkheads will be carefully 
constructed, and all connecting doors in them, as well as the 
atbwartships bulkheads, will shut watertight. The keel of the 
new yacht is to be a centre-wrought plate keel and keelson combined, 
32in. deep by }{in. thick, and will run as far forward and aft as 
practicable, the ends to be solid with butts and scarphs as required. 
The side plates of the keel will be Sin. deep by }4in. in thickness. 
The stem will be moulded 8in. by 2}in., rabbeted to receive the 
plating, rounded on forward edge and well finished, the upper end 
raking out, forming a head and tapering in thickness to 2in. at 
the outer end. The sternpost will be moulded 8in. by 44in. thick. 
At 7 "gt maa eye it will mould 12in. by 34in., and below the keel 
din. thick. 

The frames, 4in. by 3in. by ;in., will be spaced 2lin., and in 
one piece from the keel to the underside of the rail, Angle rims 
4ft. long, also 4in. by 3in. by ,';in., will be placed back to back of 
frames, bent up 18in. through centreplate, which will firmly hold 
and connect the frames. The floor plates will be 24in. deep at 
centre, running up to the bilge to a line of double their height. 
Under the boilers and engines they will be ;%in. thick and ,*;in. 
forward and aft of that point. The reverse angle irons on the 
frames will be in one length, 3in. by 3in. by ;*;in., and extend from 
the keelson to the upper edge of the stringer angle of the upper 
deck on alternate frames, and 12in. above the lower deck otherwise, 
In the boiler and engine rooms they will be double as far as the 
lower turn of the bilge, or 12in. above the fore and aft bulkheads. 
Doubling pieces will be worked at all keelsons and stronger angle 
irons. A keelson will be placed on top of the centre-through plate, 
and two angle irons din, by din, by jin. will be worked con- 
tinuously as far forward and aft as possible, thoroughly rivetted to 
a plate 30in. wide by }{in. thick laid on the floor plates and held 
to them by double reverse angle irons. The bilge keelson will be 
worked to rule. The beams will be of bulb T iron 7in. by jin. 
for the upper deck and 8in. by yin. for the lower deck. Between 
the boilers on the lower deck and fore and aft of the smokestack 
on the upper deck the beams will consist of a plate 10in. wide by 
z‘sin. thick, with angle irons 34in. by 3}in. by yin. at top and 
bottom, heavily kneed to side. ‘The pillars for the hold will be 3in. 
by 2?in. by 24in. by 46in. wide. A continuousangle iron will be 
worked on top of this and the reverse angle irons, 5in. by 3hin. 
by ;;in. For the lower deck there will be the same size plate, but 
the angle irons here will be 4in. by 3in by ;;in. In the plating of 
the outer skin the three upper strakes will be worked flush, with 
inside bands ‘in. wide, to be double rivetted and the butt straps 
treble rivetted. The plates to be ]gin. thick, at least 36in. wide, 
except at the shear strake, where they will be from 40in. to 45in. 
wide. The shear strake will be doubled at the upper edge by an 
inside plate 2lin. wide and }{in. thick. The plates from the flush 
strakes to the garboard will be ;‘;in. thick and lap as usual, being 
double rivetted and butt strapped. 

The decks will be of iron plates ;;in. thick, inside of bands 4}in. 
by ,';in. between the beams and single rivetted, though the butt 
straps will be double rivetted. Over the upper deck will be laid a 
course of white pine 3hin. by 34in. wide, which will be held b 
galvanised lag screws. The lower deck will be covered wit 
Georgia pine 24in. by 5in. wide, the material to be selected, which 
will also be held by galvanised lag screws. The trunk over the 
boilers and engine will be of ,‘;in. steel plate, and well secured to 
the deck by angle irons and to the beam. The earlings for the 
trunk will be of angle iron 3in. by 3in. by yin., and kneed to 
stiffening angles of the same size, 30in. apart. In the wake of the 
smokestack and engine skylight bulb “‘ T” beams 6in. by ;‘;in. will 
be placed. The outside of the trunk will be covered with cherry. 
The coamings for the sky-lights, companionways, &c., will be of 
light steel or plate iron, secured to the deck frame in the same 
manner as the trunk, and all finished outside with cherry, and the 
same or other hard wood on theinside. ‘The frame of the house on 
deck will be of steel angles 2}in. by 2hin. by ;;in., forming ceilings 
and side frame in one piece. The sides will be of steel plates as 
high as the sashes, and well secured to the iron deck. The water- 
ways will be of teak 9in. by 10in., and well fastened to the stringer 
plates. The rail will be of teak 15in. by 44in., and the pin rails 


also of teak 3hin. thick. There will be six 
bulwarks. The deck fittings will be 
detail. The side lights will be of the most approved pattern, 
fitted flush with the outside plating, and the glass to be 10in. in 
diameter and lin. thick. The rudder will be made in the most 
approved manner, the stock to be 54in. in diameter, pintles 3in. in 
diameter, and to be capped with brass. Of anchors to be supplied 
there will be one 18 cwt., another 16} cwt., one of 8cwt. for the 
stream and a kedge of 400lb. The new yacht will be supplied 
witb a steam launch of steel, 35ft. long. This will have a com- 
pound engine and coil boiler and be fitted with air tanks and 

ished in mahogany. The owner’s gig will also be 35ft. long and 
row six oars. This will be of cedar, lap streaked, and be finished 
in mahogany. There will also be a metallic boat, 28ft. long, of 
the newest pattern, and then the dingy, which will be of smooth- 
worked cedar and finished in ash. 

The skylights and companionways will be built of plate iron or 
steel, covered outside with mahogany. The skylights over the 
main saloon and ladies’ cabin will be formed soas to have a fixed 
arched sash running fore and aft, to be heavily glazed and having 
a strong grating, the top of each side of the arch to form a seat. 
The skylights over the wardroom will be movable at the top, also 
that over the ladies’ cabin and the one next forward. The 
companionway to the crew’s quarters will have double hoods, 
slides and doors. The = By abaft the mizzenmast will light the 
chief officer’s rooms and the crew’s quarters. The top of the 
skylight over the wardroom will lift off, in order to take in 
provisions and ice. The companionway in the after end of the 
trunk leading to wardroom will have oe doors and stairs on 
each side. The skylights over the galley and engine room will be 
made very strong. 

The yacht will be fitted with one pair of inverted direct-acting 
compound condensing engines, capable of developing at least 
1400-horse power indicated, which engines will give a speed of at 
least 12 knots under natural draught, or 14 knots under forced draught. 
The engines will be built strong and simple in all their working 
parts and of the best material and superior workmanship. The 
cylinders will be 30in. and 60in. in diameter by 36in. stroke of 
piston. The boilers, two in number, will be of steel, that is, all 
plates will be of steel; but the tubes, braces and rivets to be of 
iron. The boilers will be 14ft. in diameter and 12ft.long and 
capable of carrying a working pressure of 85 lb. or more. The 
propeller will be 11ft. in diameter, and havea pitch of 17ft. There 
will be a fresh water condenser capable of supplying 100 gallons 
per day for the ship’s use. Edison’s patent electric light will be 
placed throughout the whole vessel, and the electric battery, with 
its engine and a duplex pump, of sufficient size to act as circulating 
bilge and fire pump, will be placed between decks on the 
port side. The steering gear will be a simple, quick-acting 
arrangement, and will do efficient work with 50 lb. steam pressure. 
The gear will have proper connections with a wheel on the 
captain’s bridge. On the bridge is also to be placed a full set of 
bell pulls and speaking tubes to the engine room. A dial showin, 
position of rudder, also the course and an indicator for the han 
steerer aft, will also be on the bridge. The steam steering gear 
will be placed over the after boiler or in the compartment where 
the electric engine and battery are to be situated. The shaft 
tunnel will 4ft. wide, and 5ft. 6in. high, constructed in the 
usual manner of tin. iron, stiffened by 25 by 24 by ,t;in. angle 
iron about 36in. apart. A donkey boiler, with its own fire room 
and coal bunker, will be provided. The engine for the windlass will 
will be placed under the deck forward of the collision bulkhead. 
The smokestack will be double, with hood, &c., and not to be higher 
than 30ft. above the top of the boilers. 

In the hold aft and under the officers’ room will be water tanks 
capable of holding 2500 gallons. Just forward of this and under 
the wardroom there will be a stowing room for twenty tons of pro- 
visions. From here to the engine bulkhead is anice cellar, capable 
of holding 20 tons, the ice being stowed in compartments on each 
side of the shaft alley, leaving a passage of 30in. over the same. 
Forward and aft of the ice cellars are coal rooms, each 3ft. Yin. 
long, and of the full width of the hold, except the shaft alley. 
These rooms can be reached by a trap door from the galley, and 
by the passage over the alley. In the forward hold there will be, 
just abaft the collision bulkhead, the chain locker; then aft of 
this a large tank, divided into eight compartments, for water 
ballast. Ketween the tank and coal bunker bulkhead will be a 
spare room for twenty-five tons of provisions, and tanks capable of 
holding 2000 gallons of fresh water. 

The owner and his guests will live forward, and officers and 
crews aft. The grand saloon, owner’s and guests’ state rooms, 
ladies’ saloon, and maids’ rooms are all forward of the machinery, 
while the galley, pantries, officers’ rooms and quarters for engineers, 
oilers, crew, &c., are abaft the engine and boiler. The machinery 
is about amidships. The main saloon, which will be a grand apart- 
ment, is just forward of the machinery, and will be the entire 
width of the vessel. It will be lighted with a skylight 6ft. Qin. 
square, and further ventilated by air ports. In this apartment 
there will be a mantel, four cases to serve as silver cabinets, book- 
case, side-boards, four sofas and two arm chairs, or two sofas and 
four arm chairs, and one large extension table. The overhead 
work may be finished in hard wood panels, but this has not yet 
been decided. Solid hard finish will be given to the sides of the 
saloon. From the centre of the main saloon, leading forward, is a 
large, wide hall. This leads to the house on deck, the latter having 
sofas for the accommodation of guests. The finish of the house 
inside will be in mahogany, in Eastlake or Queen Anne style. The 
stairs will have a light rail, balusters, and newel posts all in 
mahogany, and heavy brass steps. The overhead panels of the 
house will be in white pine or poplar, and painted in fresco. e 
chart room in the after end of the house will be finished in the 
mahogany, with proper chart table, having suitable drawer, desk, 
and sofa. 

From the hall which opens into the main saloon, there is a 
passage leading forward. On the starboard side, and next the 
saloon, is the owner’s state room, which will be handsomely fitted 
in hard wood. Bath and retiring rooms open into this room. 
Forward of the owner’s room on the same side will be another 
state room, with bath and all conveniences. Then on the port 
side of the passage are three large state rooms, while at the end of 
the passage is the ladies’ saloon, extending across the ship, with a 
connecting private bath room. Forward of the ladies’ cabin, on 
the starboard side, there will be another state room, and still 
further forward a room for the waiting maids, All these rooms 
will be finished in hard woods, and will be upholstered in costly 
and attractive style. 

On the starboard side, just abaft the machinery, is a large galley, 
which will be thoroughly appointed and fitted. Opposite the 
galley is a room for two cooks, then still going forward on the same 
side, a pantry, a room for two stewards, a spare room, then rooms 
for the chief engineer and second engineer. On the starboard side, 
next after the galley, is a bath room, then a room for two 
quartermasters, next the second mate’s quarters, then the 
captain’s ‘room, and still further aft, quarters for the first 
mate. Then there is the ward room, which will be a cheery- 
looking apartment, and then extreme aft comes the quarters for 
ten seamen and ten firemen. Electric bells will be fitted from 
all rooms forward, also from the house on deck to the pantry and 
steward’s room aft. Electroliers or chandeliers, brackets, lights, 
&c., will be fitted throughout the vessel, the style to be according to 
place, while those for the main saloon, ladies’ cabin, and owner’s 
room will be of artistic value. 

‘The standing rigging will be of the best charcoal galvanised 
wire. All the shrouds will be parcelled and served their entire length. 
There will be four shrouds for the fore and main masts and three 
for the mizzenmast. The running rigging will be of the best 
manilla bolt rope. The foremast is 71ft. and topmast 38ft. ; the 
mainmast 73ft. and topmast 38ft.; the mizzenmast 61ft. and to 
mast 36ft. The bowsprit is 21ft. outboard: It will require unti 
next May or June to finish this magnificent yacht. 


gun ports fitted in the 
plete to the minutest 


THE AMERICAN CRUISERS. 


THE New York Sun of November 15th contains the following :— 
“*Washington, November 14th,—The Naval Advisory Board has 
received a very black eye from THE ENGINKER, a London periodi- 
cal, which ranks as an authority on engineering subjects. Copies of 
THE ENGINEER of October 26th, containing a criticism of the 
Chicago, the new steel cruiser, have arrived here, and have caused 
such a stir that telegrams have been sent to New York for more 
copies of the paper. The animus of the article is not hostility to 
American ideas, for the writer says that ‘no engineers and ship- 
builders on earth can compare with the Americans in the design 
and construction of river steamers,’ He adds that the decline of 
American shipbuilding cannot be laid to the tariff, for if there had 
been any great interests involved the tariff would have been 
lowered. The article continues as follows:—‘ After all the fuss 
and turmoil which have attended the proceedings of the Naval 
Advisory Board, it was to have been expected that something 
much more important would have been produced. In the design 
of the Chicago the English engineer and naval architect will find 
at every turn something defective. It is not quite easy to see for 
what she is intended. Against ironclads she would be helpless. It 
is difficult to understand what p the inch and a-balf 
steel deck is to serve. It is too thick for a deck and too 
thin for a defence. There is no of protecti rovided for 
the men save the trumpery shields on the guns, and any vessel 
fitted with a sufficient number of Hodgkiss or Nordenfelt guns 
could prevent Sin, guns from being fired. We find good reason for 
doubting if the Chicago can ever be a fast vessel. Her engines are 
revivals of devices long since obsolete in this country, and all the 
vices of American marine engineering manifest themselves. No 
English engineer in his senses would dream of putting in com- 
pound beam engines to drive twin screws. We can hardly realise 
the mental condition of any man who can argue that, because 
beam engines go well with cylinders with a stroke of from 12ft. 
to 15ft., and with paddle wheels 40ft. in diameter, making fifteen 
revolutions or so per minute, they must also suit compound twin 
screw engines running at eighty revolutions per minute. Defec- 
tive as the engines are, they are admirable when compared to the 
boilers. To go to sea with such boilers is simply to court destruc- 
tion. The Chicago will have fourteen boilers. If the fires are 
ever urged, such boilers will prime furiously. If from any cause 
the plates over the furnaces become overheated they will crack, 
and the result may be anticipated. Nothing could be more 
injudicious than the use of furnaces made up with plates of fire- 
brick in a sea-going man-of-war.’ These are the principal points 
of criticism, which are much elaborated in the article. The Naval 
Advisory Board is much chagrined at the attack, which will have 
great weight with scientific men on account of the character of THE 
ENGINEER.” The Engineering and Mining Journal says :—‘‘ De- 
spatches from Washington to the New York daily papers unfriendly 
to the Administration represent naval circles in that capital to be 
considerably excited over a criticism, published in THE ENGINEER, 
of the design of engine and boilers of the new steel cruiser Chicago, 
It may be well to warn Americans, before they attach too much 
importance to what THE ENGINEER says, to state that the pages of 
that journal have for years maintained an attitude of hostility to 
everything that is American.” It may be well to warn Americans 
before they attach too much importance to what the Engineering 
and Mining Journal says, that it is quite untrue that we have 
maintained an attitude of hostility to everything that is American. 
As to the Chicago, we have endeavo , in criticising her, to 
explain why we regard her as defective. Americans versed in 
naval matters can tell for themselves whether our comments are 
justifiable or not. Marine engineers, too, can easily say whether 
it is or is not advisable to adopt a type of engines long since tried 
and abandoned in this country, and a type of boiler concerning 
which it is enough to say that in this country brick furnaces have 
been well tested at sea with the worst results, and that unless 
absolutely pure distilled water, entirely free from grease, is w 
in the boilers of the Chicago, they will not last twelve months. 
Even the most hostile of our contemporaries must admit that the 
machinery and boilers of the Chicago are strictly experimental, in 
the sense that nothing like them has ever before been sent to 
sea ina man-of-war. We hold this policy to be wrong, and we 
believe that far better results would have been obtained had 
Americans been content to profit by the dearly-bought experiences 
which we have had in this country, and the results of which have 
been placed at their disposal by their own engineer—Mr. King 
who has nothing to learn concerning English naval practice. 


MARINE ENGINEERING.—When the present year is completed, it 
will be found that it has been the year of probably the largest 
output in regard to marine engineering, ‘o?. probably on the 
river Wear, where a strike has limited work. ut at all the other 
centres, especially in the great shipbuilding rhe there has been 
full work, and there are orders still in hand that will carry the 
works well into the next year. There are also very great exten- 
sions and additional works either in progress or completed on the 
Tyne, at West Hartlepool, and at other of the east coast ports. 
Nor can it be said that the prospects are gloomy. It is probable 
that next year will witness a slight decline in the number of 
new vessels to be engined ; but on the other, hand those that are 
built are of increased size, and there is a demand for more power- 
ful engines. And as our mercantile navy is from time to time 
changed from the sailing vessel to the steamer, — year will 
witness an increase of the amount of engineering work that will 
be needed for renewals and repairs, so that there should be a 
constant increase in the prdnn ip for marine engineering, and it 
is worthy of notice that there is a widening of the area of use of 
marine engines, for whilst our great builders are busy with engines 
for the finest passenger vessels, and on the east coast the demand 
for cargo carrying steamers keep them busy, there is also an 
entrance of steamers into new trades, and a probability of the 
building of others to meet the special requirements that show 
themselves. As the old sailing vessels die off they are not replaced, 
and not only are their successors more and more steamships, but 
on board the latter there is an increasing desire to 7 steam 

wer for some of the work that has been done hitherto by manual 
abour ; so that the position of the marine engineering trade must 
be looked upon as satisfactory. 


DeratH or Mr. J. Stewart.—Information has been received of 
the death of Mr. James Stewart C.E.,a member of the Living- 
stonia Mission. Deceased was trained as a civil engineer, and 
went to India to serve in the Public Works Department. When 
the time of his furlough came, instead of going to Scotland, he 
visited the Livingstonia Mission, and became so interested in its 
operations that he threw up his lucrative pay and hopes of prefer- 
ment in India to me the engineer of the mission in 1878, He 
explored the east and west shores of Lake Nyassa and the 
country to the north-west between Nyassa and Tanganyika, 
and settled its latitude and longitude, which had been only 
approximately fixed by Dr. Livingstone. Returning to England at 
the close of 1880, he read a paper upon his discoveries before the 
Royal Geographical Society. Mr. James Stevenson, of Glasgow. 
having provided a sum of £4000 for the opening of the road which 
Mr. Stewart had surveyed between the two lakes, deceased returned 


pleted this difficult portion at the heights of Maliwanda, built a 
mission-house in the country of the Choongoos, and reported to 
the Livingstonia and London Missionary Societies that the way 
was opened for their mission stations on the new road. While 
with the navigation of the Ilala Mr. Stewart 
e e 


ver in the lower reaches of the river, and succumbed to 
at the age of forty years. 


| 

to Africa in 1881, at the head of a staff of artisans. He got to 
work, but nineteen of his assistants were massacred in cold blood 
£ by a neighbouring chief. Yet, nothing daunted’ he began the 
construction of the road at the head of Lake Nyassa. He com- 


Nov. 30, 1883. 


THE ENGINEER. 
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RAILWAY MATTERS. 


Tue Government of Victoria have appointed Mr, Richard 
Speight, of Derby, assistant general manager of the Midland Rail- 
way Company, to the office of Chairman of the Commissioners of 
the Victorian State Railways, at a salary of £3000 per annum. 
The appointment is for seven years, 

THE Tasmanian Government proposes to obtain a loan which is 
to be devoted, according to a statement by the Minister of Lands, 
as follows:—Railways, £719,000; railway surveys, £300; main 

, £27,000; main bridges, £12,200; branch roads, £58,420; 
branch bridges, £4700; jetties, £2800; telegraphs, £4060; tracks, 
£1000; buildings, £59,100; miscellaneous, £4300; in all, £892, 

Wr, says the Liverpool Journal of Commerce, understand that 
the Wirral Railway, of which Mr, James Harrison and Mr, Harold 
Littledale are directors, have become the purchasers of the Sea- 
combe, Hoylake, and Deeside Railway, and that it is intended to 
form a junction with the Mersey Tunnel Railway, near to the 
Birkenhead Park entrance, and to push on with vigour the Sea- 
combe extensions, 

A RATHER unusual accident occurred to the engine of the 
Midland Scotch express a few days ago. While running at full 
speed, the wood lagging round the boiler of the engine, took 
fire. The train was stopped at Wellingborough, and the fire extin- 
guished. Afterwards, when the engine was proceeding at a great 
speed, the fire burst out again, and became so serious that the 
train was again stopped at Kushton, the eugine detached, and the 
fire extinguished. A goods engine was secured, and took the 
express to Leicester. 

Tue widening of the more crowded parts of the railways to 
three and four, or even more, lines, so as to separate the fast from 
the slow traffic, is proceeding rapidly; and there are now over 400 
miles of railway in England and Wales, upon which three, and 
more frequently four, lines are laid. The Railway News says the 
London and North-Western -— -y has 110 miles of four lines, 
and 29 miles with three lines. The Midland 66 of four and 21 of 
three lines. The Great Northern 24 of four and 30 of three lines. 
The Great Western 19 miles laid with four lines, 

AFTER several masnonrate, two passenger trains daily will 
now run between Pesth and Semlin. ‘This will give Belgrade two 

ts per day, and will reduce the time occupied in the journey to 
Pesth by over 50 per cent. Semlin is on the Austrian bank of the 
Danube, opposite Belgrade. The Belgrade correspondent of the 
Times says the bridge over the Save will not be completed until 
next summer. The duration of the journey between Belgrade and 
Vienna will eventually be reduced to twelve hours instead of 
thirty, as heretofore. The Servian Railway will reach Alexinatz 
in a few days, and the work is being pressed forward between 
Alexinatz and the Macedonian frontier, near Vranja. 

AN important change is to be made during November in the 
standard railroad time of the United States and Canada. Hitherto 
there have been no less than fifty standards of time, and to 
remove the inconvenience arising from this state of things the 
whole of North America has been divided for time purposes into 
five broad belts, running north and south, each extending over 
15 deg. of longitude. In each belt, the Colonies and India says, 
only one standard of time will be maintained, one hour’s difference 
existing between each standard. The principal cities in Eastern 
Canada will probably follow the example of the chief cities of the 
United States in making civic time uniform with railway time. 

REFERRING to the accident on the North-Western Railway at 
Watford, a correspondent, writing to the Times, says :—‘‘ Asa 

nger by the express which met with the terrible accident at 

Yatford on the 31st ult., I have followed with much interest the 
evidence given before the coroner and the magistrates, and have 
read with amazement some of the disclosures that have been made 
as to the work imposed on the unfortunate signalman. The con- 
dition of things revealed is most startling, and deeply concerns not 
only the company’s servants, but the whole of the travelling 
public. That one man should be shut up in his box without assist- 
ance with fifty-six levers to work, and in 33 minutes have to con- 
duct nineteen shunting operations, besides attending to the tele- 
e- instruments and making entries in the signal book, and that 
ife and limb, to say nothing of property, should be dependent 
many times during a journey, like that from Liverpool to London, 
upon such work being faultlessly performed, is a state of affairs of 
a most suggestive and alarming character, and one to which 
public attention should be urgently called.” 

TuE reduction of the price of steel rails to 35dols. at mill has 
created a good deal of comment. ‘To our minds,” the American 
Engineering and Mining Journal says, ‘‘ the most serious feature 
in connection with it is that it throws an unfavourable light on the 
future, rather than the present, condition of the iron trade. Rails, 
more than any other speciality in the iron and steel trades, are 
ordered generally many months ahead, and the rail business there- 
fore may be said to reflect, more accurately than any other, what 
will be the requirements of the most important consumer, the rail- 
roads, People are - to point with satisfaction to the fact that, 
in the first ten months of the year, the mileage of our railroads 
increased 5000 miles, Unfortunately, the great bulk of all the 
ironwork needed for such new roads has probably long left the 
mills and foundries, The business they are doing at present con- 
firms the conclusions one cannot help drawing from the condition 
of affairs in the financial centres of the country, that the iron and 
steel trades cannot look for much relief to the railroads and the 
many allied industries dependent upon them.” 

A DIVISION of the accidents and casualties on American railways 


in September, according to classes of trains, is given by the Railroad 
Gazette as follows :-— 


Accidents, Collisions. DeraiJments. Other. Total. 
To a passenger and a freight 17 17 
To freight trains .. .. .. 5 65 .. 4 .. 109 

Casualties. 

Killed by .. 1 44 
Injured by oe 2 183 
Total .. 146 78 8 427 


This shows accidents to a total of 236 trains, of which sixty or 25°4 
= cent, were passenger trains, while 176, or 74°6 per cent., were 
reight trains. This is a low ag ers of freight train accidents, 
when the proportion of freight to passenger traffic on most roads 
and the extra precautions taken to secure the safety of passenger 
trains are well considered. Thus 50 per cent. of all the killed owe 
their death to derailment. 

THE American Railroad Gazette gives a despatch from Easton, Pa., 
November 4th, which says: ‘‘This morning, while workmen were en- 
gaged in repairing the Lehigh Valley Bridge over the Delaware river, 
the fast freight came along, and before it could be stopped ran along 
the track to the spot where the repairs were being made. The 
rails had been removed and heavy wooden timbers spanned the 
10ft. or more between the pier and the end of an iron span. Some 
of these timbers had been removed and the locomotive crashed 
through the remaining ones and lodged against the pier, turning 
half over, The rear driving wheel caught against the ee irder 
of the span and there the engine hangs. To remove it wil no 
easy task. All day long a force of men have been working over 
the wreck; but so peculiar was the accident and so difficult the 
task of getting a purchase on the locomotive that it will require 
considerable time to remove it. The engine weighs over 70 tons, 
and as the bridge is over 70ft. high at the point in question, the 
magnitude of the work may be imagined. The bridge span is 

injured and the damage will be heavy. The accident was 
occasioned by the engineer of the train being unable to stop after 


getting the signal, as a pushing engine on the rear of the train 
which extended around a curve, could not be notified, and pushed 


the front of the train upon the railless span, 


NOTES AND MEMORANDA. 


THE gas companies at Newport, R. I. U.S. have decided to 
reduce the price of gas after December 1st, from 2°00 dols. to 
1:00 dols. per 1000 cubic feet. There is nothing like making a 
change that is observable when it is made. 


At the beginning of 1882, Sweden possessed a mercantile navy 
of 4151 vessels, measuring 530,000 tons, of which 3397 were sailers, 
with 450,000 tons, and 754 steamers, with 80,000 tons. The number 
of sailing vessels had during the year decreased with 184 ships. 


POWDERED asbestos mixed with soluble salts, such as silicate of 
potash, and mineral or other colours which combine with the 
silicic acid, is used by Mr. Erichsen, Copenhagen, so as to form 
a ~— which resists the action of oxygen, heat, cold, and 
moisture, 


For a home-made fountain pen, the Scientific American says, 
take two ordinary steel pens of the same pattern and insert them 
in the common holder. The inner pen will be the writing pen. 
Between this and the outer pen will be held a supply of ink, when 
they are once dipped into the inkstand, that will last to write 
several pages of manuscript. It is not necessary that the points 
of the two pens should be very near together, but if the flow of 
ink is not rapid enough the points may be brought nearer by a bit 
of thread or a minute rubber band. 


THE use of an aluminium process for the decoration of iron and 
steel, as well as for their protection against rust, is spoken of in 
the German technical press. This process is intended to take the 
place of nickeling, tinning, and coppering. The coating of alu- 
minium is said to leave the sharpness of outline unimpaired, and 
to adhere very closely, being applicable to both cast and wrought 
work, Decoration with gold, silver, or vitrifiable == is said 
to be facilitated by this method. It is considered that the high 
price of aluminium—cgased by the expensive processes by which it 
is made—will not seriously affect the success of this process. 


THE Japanese are seriously considering the utilisation of the 
hot springs near Tokio, as a means of producing heat and power. 
The subject has been discussed in the Japanese Seismologic Society. 
In a country where the presence of hot springs and the frequency 
of earthquakes indicate a rapid increase of subterranean tempera- 
ture, the thing may be quite practicable. In the ‘‘ Proceedings” 
of the Paris Society of Civil Engineers it has even been questioned 
whether the extraction of the heat would not diminish in some 
degree the frequency and intensity of earthquakes; but if any 
considerable heat extraction could be effected, exactly the contrary 
would be the result. 


A survey of the coal lands of the Canadian North-West has just 
been made under the directions of the Dominion Geological Survey. 
Approximate estimates of the a of coal underlying a square 
mile of land in Bow and Belly rivers district give in one case 
4,900,000 tons, in two cases 5,000,000, and in another 9,000,000 
tons. The coal is in general expesed on the surface, and there is 
consequently little labour necessary to the working of the mines. 
Though no Government surveys have been made in the surroundin 
districts, coal-bearing strata are known to extend to the north po | 
west of the parts from which coal is now being taken, 


THE United States Government caused an official inquiry to 
be made as to the efficacy of pouring oil upon the sea to reduce its 
violence in storms. The conclusion arrived at from the experi- 
ments is that ‘‘ when a vessel is lying in the open ocean, exposed 
to a dangerous sea, and drifts directly before the wind, the pouring 
of oil upon the water is an effective means of safety, but when 
lying under ‘ ranging sail,’ the oil is useless.” Mr. Sparrow, who 
conducted the experiments, ‘‘ does not think that any of the appli- 
ances invented for distributing the oil in the latter case can be 
successfully used, and he thinks, therefore, that the instances will 
not be numerous in whieh the discovery will prove of practical 
value. He adds that it is only in deep water that the oil has a 
calming effect.” 


From statistics obtained in Feb., 1881, itappears that the number of 
British-born subjects in India, excluding those not born within the 
United Kingdom, was 76,456 males, and 12,088 females—total, 88,544. 
The British soldiers of the Indian army who are British-born 
subjects are distributed thus :—North-Western Provinces, 20,184 ; 
Punjaub, 18,688 ; Bombay, 12,608 ; Bengal, 10,583 ; Madras, 5883 ; 
Burmah, 5155; Assam, 789; a further number being scattered 
among the minor provinces. Five towns have each a population 
of over 200,000—namely Bombay City and Island, 773,196 ; 
Calcutta, including the suburbs, 766,298: Madras, 405,848; 
Hyderabad, including Secunderabad, 354,962; and Lucknow, 
261,363. The following seven, arranged in a descending scale of 

pulation, have between 150,000 and 200,000—namely, Benares, 
Dathi, Patna, Agra, Bangalore, Umritsir and Cawnpore. Ten are 
returned as containing between 100,000 and 150,000—namely, 
Lahore, Allahabad, Jeypore, Rangoon, Poona, Ahmedabad, 
Bareilly, Surat, Howra, and Baroda. Meerut heads a list of 
40 towns with populations ranging from 50,000 to 100,000. 


DurRING the week ending October 20th, in 32 cities of the United 
States, having an aggregate population of 7,305,300, there died 
2722 persons, which according to the official returns published 
in the American Sanitary Engineer, is equivalent to an annual 
death rate of 19°4 per 1000, a slight diminution from that of the 
preceding week, Inthe North Atlantic cities the rate was 19°9 ; 
in the Eastern cities 20'1; in the Lake cities 16°2; in the River 
cities 19°0 : and in the Southern cities, for the whites 16°9, and 
for the coloured 31°9, per 1000; 35°6 per cent. of all the deaths 
were of children under five years of age. During the week ending 
October 27th, in 30 cities of the United States having an 
aggregate population of 6,863,600, there died 2493 persons, which 
is equivalent to an annual death rate of 18°9 per 1000, a slight 
diminution from that of the preceding week. In the North 
Atlantic cities the rate was 18°8; in the Eastern cities 19°6 ; in the 
Lake cities 14°9; in the River cities, 15°6; and in the Southern 
cities for the whites 21°4, and for the coloured 32°7 per 1000. 36 
per cent. of all the deaths were of children under five years of age. 


WILL electricity enable us to transmit power in large quantities 
more efficiently than other means? Will it enable us to transmit 
small quantities? These questions were put to the Society of Arts, 
and answered by Professor Osborne Reynolds in his Cantor lectures 
as follows :—Thanks to the experiments of M. Deprez, we can say 
that a current of electricity, equivalent to 5-horse power, may be 
sent along a telegraph wire din. in diameter, some ten miles long 
—there and back—with an expenditure of 29 per cent. of the 
power, because this has already been done. Compared with wire 
rope, this means falls short in actual efficiency, as Messrs. Hems 
send 500-horse power along a jin. rope. To carry this amount, as 
in the experiment of Deprez, 100 telegraph wires would be required ; 
these wound into a rope would make it more than 1‘4in. in dia- 
meter, four times the weight of Mr. Hems’s rope. With the 
moving rope the loss per mile is only 1°4 per cent., while with the 
electricity it was nearly 6 per cent.; so that, as regards weight of 
conductor and efficiency, the electric transmission is far inferior to 
the flying rope. Nor is this all. With the flying belt, Mr. Hems 
found the loss at the ends, in getting the power into and out of the 
rope, 24 per cent.; whereas, in M. Deprez’s experiments, 30 per 
cent. was lost in the electric machinery alone, which is very small 
as such machinery goes. But this is not all. No account is here 
taken of the loss of power in transmission to and from the electric 
machinery. Taking the whole result, it does not appear that more 
than 15 or 20 per cent. of the work done by the steam engine could 
have been applied to any mechanical operation at the other end of 
the line, as against 90 per cent. which might have been realised 
with wire rope transmission, To set off against this, electricity 
has the enormous advantage in the conductor being fixed, and in 
the fact that it is likely to be, if bes Hwee less costly and more 
efficient for small quantities of power than for large, 


MISCELLANEA. 


THE Calcutta Exhibition opening ceremony will take place on 
December 4th. 

Messrs. Ropert DAGLISH AND Co., of St. Helens, have obtained 
an honourable mention at Madrid for the photographs and drawings 
of gold reducing machinery manufactured by the firm. 

On the 17th inst. Messrs. Oswald, Mordaunt, and Co., South- 
ampton, launched a fine iron sailing ship of 2180 tons register, built 
to the order of John Coupland, Esq., Goscote Hall, Leicester, of 
the following dimensions :—Length, extreme, 286ft.; breadth, 
extreme, 40ft, 3in.; depth of hold, 24ft, 3in. 

In Tasmania there are about 1600 persons employed in gold 
mining, who in 1882 produced 49,122 oz. of gold, of the value of 
£187,338. The dividends paid by gold and tin mining me ge 
amounted to £241,915, a falling off as compared with 1881 of 
£29,159. The decrease is accounted for chiefly by a decline in the 
price of tin. 

SPEAKING of the opening of the railway to Colesberg, which is 
only a few miles from the border of the Orange Free State, the 
Colonies and India says :—‘‘ From a commercial point of view, the 
completion of this portion of the system is of great importance, as 
it will greatly facilitate the receipts of produce from the more dis- 
tant wool-growing districts and the forwarding of merchandise 
froin Port Elizabeth.” 

THE Royal Commission on Metropolitan Sewage Discharge has 
again met at 8, Richmond-terrace, Whitehall. There were present 
—Lord Bramwell, F.R.S., in the chair, Sir P. Benson Maxwell, 
Sir John Coode, Colonel C, B. Ewart, C.B., R.E., Professor A. 
W. Williamson, F.R.S., Dr. De Chaumont, F.R.S., Dr. Stevenson, 
and Dr, W. Pole, F.R.S., secretary. The evidence on this public 
question should be public. 


A CENTRAL News telegram from Hamburg says :—‘‘ The idea 
of constructing a canal between the Baltic and the North Sea, 
through Holstein, has now assumed definite shape. Prince Bis- 
marck has re-considered his former objections, and a Bill for 
powers toexecute the necessary works will be laid before the Reichs- 
tag during the coming session. The cost is estimated at between 
six and a-half and seven and a-half million pounds sterling.” 


Tue Victorian Chamber of Manufactures have passed a resolu- 
tion requesting the Premier to take the necessary steps for securin 
the more expeditious transmission from London to Melbourne o' 
the specifications of patents registered in Great Britain. Unless 
the new law necessitates very considerable changes in the time 
occupied in publication, extra speed in transmission will not make 
much difference between the date of a patent and of the receipt of the 
specification in Victoria. 

THE Northwich Town Hall is in such a dangerous condition, in 
consequence of subsidences caused by continued extracts of brine 
at the large salt works near at hand, that the local magistrates 
recently issued an order to the lessees to take it down or to repair 
or otherwise secure the building. The lessees decline to move in 
the matter. The only alternative is to temporarily secure the 
building by what is popularly known throughout the salt district as 
propping, and this will probably be attempted immediately. 

A NEw York correspondent reports in the Allgemeine Zeitung 
that in the virgin forests of Sonora, a province of Western 
Mexico, near Magdalena, a pyramid has been found measuring 
4350ft. at its base, and rising to the height of 750ft. A carriage 
road winds about this enormous structure from base to summit. 
The face consists of granite blocks carefully cut and per- 
fectly fitted together. Not far distant stands a hill which, we 
are told, is honeycombed with cells of various sizes, all cut out 
of the solid rock. They are without windows, several are on the 
same level, and the walls are adorned with fantastic shapes and 
symbols, 

ON the 24th inst. the Rosario steel screw steamer, built by 
Messrs, Earle’s Shipbuilding and Engineering Company, Hull, was 
taken on her trial trip. The dimensions of the vessel are as 
follows :—Length, 275ft.; breadth, 34ft.; depth of hold, 19ft. 3in. 
The vessel is classed Al, and is built on the longitudinal system 
with double bottom all fore and aft for water ballast, and is 
divided into seven water-tight compartments. Thesbip is schooner 
rigged, with three pole masts, and is propelled by triple compound 
three-cylinder engines of 140 nominal horse-power, steam being 
supplied by two steel boilers made for a working pressure of 150 lb, 
per square inch. 

THE monthly report of Colonel Frank Bolton, the official 
examiner, on the water supplied by the several metropolitan water 
companies during October last has again been issued in the new 
form. Great prominence is given in this report to the important 
matter of constant supply, and the public will be gratified to learn 
that they promise to expedite and complete the system of constant 
supply as scon as possible. At present the Kent Waterworks 
Company has constant supply to 23,259 bouses, mostly in the 
poorer and densely-populated districts; the New River Company, to 
19,803 houses ; the East London Company, to 106,043 services; the 
Southwark and Vauxhall Company, to 3387 services; the West 
Middlesex, to 13,885 services; the Grand Junction, to 24,637 
houses; the Lambeth Company, to 25,936 services; and the Chelsea 
Company, to 3413 houses, 


THE deaths registered last week in twenty-eight great towns of 
England and Wales corresponded to an annual rate of 232 
1000 of their aggregate population, which is estimated at 8,620,975 
persons in the middle of this year. The six healthiest towns were 
Leicester, Hull, Wolverhampton, Bradford, Birmingham, and 
Sunderland. The highest annual death rates from scarlet fever, 
measured by last week’s mortality, were 4'9 in Leeds, 1°7 in New- 
castle-upon-Tyne, and 1°5 in Manchester; from measles, 3°1 in 
Huddersfield, 1°8 in Birkenhead, and 1°7 in Newcastle-upon-Tyne. 
In London 2633 births and 1681 deaths were registered. Allowing 
for increase of population, the births were 102, and the deaths 77, 
below the average numbers in the corresponding weeks of the last 
ten years. The annual rate of mortality from all causes, which 
had been 19°0 and 20°5 per 1000 in the two preceding weeks, further 
rose last week to 22°2, a higher rate than in any week since the 
middle of July. During the first seven weeks of the current 
quarter the death-rate averaged 19°3 per 1000, against 20°8 and 
20°0 in the corresponding periods of 1881 and 1882. 

TuE report of the committee appointed by the Lords of the 
Admiralty to inquire, in connection with the loss of her Majesty’s 
ship Doterel, into the subject of explosions of gas in coal bunkers, 
and as to the explosive power of xerotine siccative, has been pub- 
lished in the form of a Blue-book. The committee report that the 
solvent which has been employed in the liquid dryers, known as 
xerotine siccative, consists of the more volatile products of tle 
distillation of petroleum, commonly known as petroleum spirit or 
kerosine.- This liquid product is composed of a mixture of light 
petroleum oils, the most volatile of which evaporate freely at 
temperatures varying between 50 deg. and 80 deg. Fah. If, there- 
fore, this liquid be exposed to air at ordinary temperatures inflam- 
mable vapour will escape readily and rapidly from its surface, and 
if it be hes exposed in a confined space, the air which the latter 
encloses will become impregnated by the inflammable vapour with 
a rapidity proportionate to the prevailing temperature, and to an 
extent sufficient to produce in a more or less brief period a rapidly 
inflammable mixture or an explosive mixture if the quantity of 
liquid which evaporates bears the necessary relation to the volume 
of oxygen contained in the enclosed atmospheric air. The explosive 
mixture produced is, in fact, quite analogous in its nature and 
behaviour to a mixture of coal gas or of fire-damp and air, and is 

pable of pr ing similarly violent and destructive explosions, 
The experiments which the committee made led them to the con- 
clusion that the explosion which resulted in the loss:of the Doterel 
had been brought about by the production of such a large body of 
flame as had ignited the powder in the magazine of the ship. 
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CEMENT MILL PLANT 


THE PULSOMETER ENGINEERING COMPANY, LONDON, ENGINEERS. 


Fig. 2 
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Iy our impression of the 19th ult. was published a plan and 
sectional elevation of a Portland cement mill, erected by the 
Pulsometer Engineering Company, for an output of fifty tons of 
cement per day. The engravings showed the arrangement of 
the millstones and clinker breaker and elevator therefrom, the 
engine-house with two engines and condenser, one engive being 
coupled direct to the mill shaft, and the other employed in 
working a shaft for driving wash mills. The elevator from the 
clinker breaker lifts the broken stuff up to a hopper common to 
the four pairs of stones, while the ground cement from the 
stones is carried away by a belt and delivered to an elevator, 
which raises it to a suitable elevation for storage. 

The engine for driving the cement mill is illustrated more 
clearly by the accompanying perspective, Fig. 2. It is of the 
horizontal type, with a steam cylinder 2lin. diameter by 36in. 
stroke, making sixty revolutions per minute. The slide valves 
are placed one at each end of the cylinder, and separate expan- 
sion valves on the back of the main valves. The range of expan- 
sion is controlled by means of the governor, which acts upon a 
rod carrying a block sliding in a slotted link. This link is 
pivotted upon a pin, and is driven by an excentric on the crank 
shaft. The expansion may also be controlled by hand inde- 
pendently of the governor. The crank shaft bearing is in four 
pieces, having means of adjustment for end wear as well as top 
and bottom wear. The bearing is 8°5in, diameter by 17in. long, 
and is unusually large. The fly-wheel is 14ft. diameter, and the 
connecting, piston, and valve rods are of steel. 

The cement mills consist of four pairs 4ft. 6in. stones, illus- 
trated by the perspective and detail engravings, Figs. 3 to 6. 
The mill shaft for the first two mills is 8°5 diameter. This 
shaft is made large enough to drive four more pairzof stones. The 
gearing is extra strong, being made of cast steel, and is in the 
ratio of 225 to 1; the teeth are 2°75in. pitch by 6°5in. broad 
on the face; the vertical millstone spindle is 3°5in. body. 
important improvement is the arrangement of stone spindle. 
This has been adopted at the suggestion of Mr. Shadbolt, of the 
firm of Coles, Shadbolt, and Co., who devised this improvement 
and had it at work on his own mills since 1866 with the most 
satisfactory results, the same bearing being still in use with no 
detrimental wear. It will be seen that the spindle passes through 
brass bushes held and made adjustable in a cast iron box, and 
rests on the movable footstep supported by the lightering bar ; 
the wear of the footstep so troublesome in the usual arrangement 
is thus avoided, and ample provision made for taking the wear 
from the side thrust of the spindle. The clinker elevator, which 
is driven from the mill shaft by means of bevel gearing and 


vertical spindle, takes the material from the crusher by means of 
band and buckets, passing over pulleys at the top and bottom. 
The clinker is raised and falls into the hopper or bin placed on 
the top floor of the mill; from this bin the four spouts are led 
which distribute the clinker to each pair of millstones. 

The engine for driving the wash mills is similar in every 
respect to that already described for driving the cement mills, 
except that it is smaller, having a steam cylinder 15in. diameter 
by 30in. stroke. The crank shaft bearing is 5-Sin in diameter by 
llin. long; the fly-wheel is 12ft. in diameter. It will be noticed 
that the wash mill shaft—see the engraving in THE ENcI- 
NEER, page 303—is above the engine shaft, to which it is 
geared, and passes over the top of the boilers and on to the wash 
mills. The wash mill shaft is 5‘5in. diameter, and is geared to 
the vertical spindle by bevel gearing in the proportion of 4 to 1; 
teeth, 25in. pitch by 6in. on face; vertical spindles, 6in. square. 
In consequence of these mills being erected near the mouth of a 
tidal river, it was found necessary to use a surface condenser for 
the condensation of the steam from each engine. It is shown on 
the general plan—p. 303—-placed under the floor level, the con- 
denser apparatus requiring to be placed low down to suit the 
lowest level of the tide. The condenser consists of a cast iron 
cylinder, having covers and the usual tube plates at each end, 
and contains 604 brass tubes, 0°75in. diameter and 7ft. in length 
between plates. The tubes are packed by wood ferrules as in an 
ordinary marine engine condenser, 

The pumps consist of a 6in. centrifugal for circulating the 
water through the condenser, through the tubes of which it 
passes twice; and of a vertical air pump. Both pumps are 
driven by straps from pulleys on the crank shaft of an inverted 
cylinder engine of 10in. diameter and 18in. stroke. It will be 
seen thus. that the arrangement has many advantages over sepa- 
rate condensers for each engine, a vacuum being obtained in the 
cylinder of each engine before starting, which is advantageous 
when starting engines with the heavy machinery employed in 
cement-making. In the space for the condensing apparatus are 
also fixed two donkey pumps for feeding either hot or cold water, 
the feed passing through an economiser on its way to the boiler. 
The boilers are two in number and are of the usual double- 
flued or Lancashire type, 7ft. 3in. diameter by 30ft. long ; flues, 
3ft. diameter, each flue having Galloway tubes. The boilers are 
worked to a pressure of 60 lb. per square inch. 

The mill is altogther very completely fitted up, and with the 
machinery and engines described it will be seen that less 
ied is used than is usual for works of the capacity of 50 tons 
per day. 


LETTERS TO THE EDITOR. 


CONTINUOUS BRAKES—VACUUM GAUGES. 

Srr,—When the automatic vacuum brake was introduced upon 
the Midland line by Mr. R. D. Sanders, vacuum gauges were 
placed in the guards’ vans, but these were afterwards removed by 
the railway company with a view to obtain fewer parts, and so- 
called ‘‘ simplicity,” the result being that efficiency has been sacri- 
ficed. Major Marindin, when reporting upon the collision between 
a passenger train and the bufter stops at Northampton, April 3rd, 
1883, remarked that the case furnished ‘‘a strong argument for the 
necessity of placing gauges in the rds’ vans, so that they may 
see at all times what is the condition of this continuous brake 
which is particularly liable to become useless when running, in the 
event of a driver eae the rules.” The directors, in accord- 
ance with this — ve ordered gauges to be placed in the vans 
without delay. These gauges are duplex; the left-hand side shows 
the vacuum maintained in the main brake pipe, and the right-hand 
side indicates the vacuum in the reservoir and above the one 
piston under the van itself. Any a riding in a van cannot 
now fail to remember the words of Colonel Rich in his report upon 
the Portskewet accident, ‘‘ that the efficiency of this class of brake 
3 aoe interfered with by the leakage hole in the piston 


The new gauges show clearly that the moment this vacuum brake 
be applied the power begins to leak away, and that in less than 
two minutes it is all gone, and then that a considerable time 
must elapse before the driver can obtain another vacuum. The 
recent fogs in the Midland district have again directed attention to 
the necessity which exists for the driver of the leading engine 
having control over the continuous brake in cases where two 
engines are employed to draw a train. On the Midland Railway 
there is a very large amount of “‘ double-engine running ”— indeed, 
it is stated more than upon any other line—yet not any of the 
express engines are fitted with brake pipes at the leading end. 

e absurdity, therefore, continues that the leading driver, who 
has the best view, is powerless, as the control over the continuous 
brake is placed in the hands of the second man, who from his posi- 
tion has not so good a view. We cannot wonder that engine- 
drivers complain of this arrangement, especially during foggy 
weather. CLEMENT E. STRETTON, 

40, Saxe-Coburg-street, Leicester, November 17th. 


DEPRECIATION IN FACTORIES. 
Srr,—The letters of — correspondents, ‘‘M.I.M.E.” and 
‘* Long Established,” in THE ENGINEER of last week are satisfac- 


tory, as showing the interest felt in this important subject, which 
is one that can only be elucidated by discussing it from different 
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points of view. It is to be regretted, however, that they have both 
selected the same part of my article—-p. 365 in THE ENGINEER of 
November 9th—for criticism, and have quoted me wrongly. They 
write as if I would depreciate machinery while it is yet new down 
to the second-hand value it would have if re-sold. It is true I 
drew attention to such an extreme depreciation, for there are 

ionally cir t when it would have to be so dealt with; 
but I go on to say, “Ina going concern it would, of course, be 
unfair to estimate the value in this way.” It is doubtless true in 
these days of competitive tenders that manufacturers frequently 
do not provide as they ought for depreciation and other incidental 
expenses; but whatever may be the restrictions in this respect 
imposed by low prices in ticular years, a business cannot 
in the long run succeed that does not make due provision 
for wear and tear. I do not think that the rates I have set down 
are excessive, although there are often cases where good machinery, 
firmly fixed and carefully worked for moderate Lours, will last 
longer than such rates indicate. But, in providing for doubtful 
contingencies, one cannot adopt the minimum rates that after 
events may prove to have been sufficient, and generally it will be 
found that excess in one direction only compensates for insuffi- 
ciency in another. It would be absurd to adhere to any arbitrary 
rate of depreciation without occasional revision; but as an exact 
provision is impossible, it is obviously desirable to start with a safe 
system, and then when trade is depressed and prices are low, accu- 
mulated depreciation may have provided a reserve fund, which will 
assist in tiding over the dull time. Such a fund also serves, when 
machinery has become obsolete or insufficient, before it is worn out 
to buy fresh machinery without unduly ayo yf the capital 
account. If “Long Established” will work out his system of 
meeting the wear and tear of boilers with that I describe, he will 
find there is not very much difference at the end of fifteen years; 
but to commence with the assumption that the boiler will last 
twenty years is, in my opinion, unsafe. As I intend re-publishing 
my article in a somewhat extended form, I shall gladly welcome 
any new light that can be thrown upon the subject in your 


umns. Ewine MATHESON. 
London, November 19th. 


Srr,—Your correspondent, “‘ Long Established,” in course of his 
remarks upon the above article in your valued paper, does my firm 
—Wheatley Kirk, Price, and Goulty—the honour of appealing to 
us for an expresssion of our experience as to “‘ the deductions that 
ought to be made for depreciation.” 

As in the same sentence “‘ Long Established ” alludes to “ Sales 
of Plant,” he evidently refers to the depreciation arising from the 
dispersion of plant by auction as compared with original cost. If 
** Long Established” will refer back to various numbers of THE 
ENGINEER, he will find detailed reports of different auction sales of 
engineering plant, with the prices obtained and ts of your 
reporters thereon. But, Sir, I fail to see how this will form a 
guide to any firm in fixing their rate of depreciation, and on this 

int I venture to think that the author of the articles in question 
is at fault, the difference between them being that ‘‘ Long 
Established ” simply wishes for the information as interesting, 
whilst Mr. Matheson apparently insists upon it as forming a factor 
in determining the rate of depreciation. 

The prices obtained for engineering plant by auction depend 
ge a variety of circumstances, first among which may be named 

state of trade. When this is good, and machine tool makers 
are busy, the prices realised at auction correspond. The opposite 
result follows, although not so largely, when trade is bad. 

Then, when a large and well-known concern is dispersed, an 
influential company of buyers is pretty certain to be present, and 
good prices follow. Again, local circumstances, reputation, and 
other matters operate to make a good or bad sale; and, may I also 
add, the necessary technical knowledge on the part of the 
auctioneer? But surely no engineer or firm commences business 
with any idea of dismantling and selling by auction within a few 
years. 

To start with such a notion and to make deductions (miscalled 
depreciation) commensurate with it, is as speedy a way of realising 
such a consummation as can well be imagined. It is, nevertheless, 
frequently the case that in old-established firms giving up business 
and realising their plant, &c., by auction, the amount thus 
obtained closely approximates the figures at which they stand in 
the books as a going concern. But this proves nothing in favour 
~ heavy rates ff depreciation during the frst few years of a firm’s 

e. 
The great source of trouble to most engineering concerns may 
be summed up in that béte noir “ working expenses ”—a short 
expression for non-productive establishment charges. Deprecia- 
tion only deals with one item of this subject—a subject which is, 
perhaps, as es to mechanical engineers as even good or bad 
trade, whilst the varying percentages to cover it, ranging from 25 
to 300 per cent., or even more, are as wide apart as the poles. 

The guesswork and rule-of-thumb connected with ‘* working 
expenses” are something appalling, and prevail in large as well as 
small firms to an alarming extent. 

Prime cost systems we have in abundance, but I have not yet 
seen one which could tell the true cost of work done, including all 
establishment charges. 

How correctly to measure the total ‘‘ working (non-productive) 
expenses” so as to apportion charges on work done is, I submit, 
the great desideratum requiring elucidation. 

London, November 21st. Henry SHIRLEY PRICE. 


DESIGNS, SPECIFICATION, AND INSPECTION OF 1RONWORK, 


Srr,—If Mr. Pendred bas so little time for letter writing, it is a 
pity he does not confine himself to giving a few sober facts in 
stipport of his own statements, or in refutation of mine, instead of 
wasting time by attempting to correct my logic. Again, he has 
been rather premature in tendering his thanks, for an expression of 
regret at his misunderstanding me can hardly be termed an apology. 
About the square-backed angle iron cover, I still maintain that it 
is not the custom of the profession to use them, and Mr. Pendred 
has not yet given any proof of his assertion to the contrary. 

Mr. Pendred has now corrected the expression ‘‘tensile or lateral” 
strain, by substituting ‘‘ bending or buckling” for lateral; but this 
was for him to do, and not for me, as he suggests. He is still 
indignant about my doubting the quality of the iron as it comes 
from the maker; and I repeat that, if he can put such implicit 
confidence in the quality of the iron as turned out, inspection is 
unnecessary. About spoiling a large plate for testing, I say again 
that-it is unnecessary. In the first place, why choose a large plate 
for your test pieces when there are so many smaller ones for covers, 
&c.? The better plan, however, is to instruct the contractor to 
order a certain number of plates Gin. larger than the required size, 
and you have then your strips without any difficulty, and without 
spoiling a large plate. I would remind Mr. Pendred that hammer- 
ing the corner of a plate down is a far different test from that of 
bending the plate to a given angle, so often specified; and I would 
ask him if he can, out of bis bundle of specifications, give a single 
instance where an of emi has specified the former test? 


I have withdrawn nothing relating to my remarks about heating 
rivets, and the necessity of having the holes larger than the rivets 
was mentioned in my first letter. I mentioned a possible objection 
to the practice, and Mr. Pendred and Mr. Dornton both ridiculed 
the idea, and the former now offers some negative evidence—like 
an Irishman in court, who said he could bring fifty witnesses to 
prove that they didn’t see him commit the theft; but I have given 
positive evidence by what Mr. Pendred describes as “‘trying a 
practical experiment.” 

‘Snap Head ” appears on the scene with some startling remarks 
about machine rivetting, which possibly will be replied to by some 

of no possible interest to anyone his speculating upon what I 
may say, orin attributing to me statements which I awe ant made. 


Unless a new element enters into this discussion, I shall take no 


further part in it. OHN J. WEBSTER. 
November 21st. 


Sm,—We have read with some surprise the letter signed ‘‘ Snap 
Head,” which appeared in your last issue. The writer says, ‘* For 
myself I may state that a somewhat extended experience in all 
classes of work leads me to state that, while nothing can equal the 
hydraulic rivetter as made by Messrs. Fielding and Platt for coarse 
heavy bridge work where three or more thicknesses of plates are 
to be rivetted up, machine rivetting is quite unsuitable for all but 
heavy boiler work, the most of which really cannot be closed by 
hand.” Why heavy bridge work should necessarily be “‘ coarse ” 
we cannot pretend to say, but so far, “‘ Snap Head” has to admit 
that the hydraulic system of rivetting invented by Mr. Tweddell 
does work which cannot be so well done by any other means, or 
even at all by hand. 

Your correspondent then goes on to say that ‘‘ The hydraulic 
rivetter is never used in the best locomotive boilers, nor, indeed, 
in any first-class boiler works, but it is the mainstay of slop boiler 
makers.” The delightful abandon which so _ frequently 
characterises the statements of anonymous writers is very forcibly 
illustrated in the sentence just quoted. Having been closely 
identified for many years with Mr. R. H. Tweddell’s system of 
hydraulic rivetting, both as sole makers of the machinery and as 
co-patentees, we think the sweeping charges brought forward by 
“Snap Head” demand some notice on our part. First, then, as 
to his statement that the hydraulic rivetter is never used in the 
best locomotive boilers. It is quite impossible for us to name 
within the limits of this letter more than a very few of the shops 
where some 700 to 800 of these machines are at work; but even 
“Snap Head” will, perhaps, allow that the following firms and 
railway locomotive departments turn out what may be considered 
first-class locomotive boilers, if not, perhaps he will be good 
enovgh to name some of the works where they do make good ones. 
Among others, Messrs. Beyer, Peacock, and Co, Diibs and Co., 
Neilson and Co., Kitson and Co., R. and W. Hawthorn, London 
and North-Western Railway Company, Crewe; Great Eastern 
Railway, Stratford; Great Western Railway, Swindon; North- 


Dr. Stallo tells us, we are taught—by one school at all events—to 
regard as absolutely hard and inelastic; whilst as soon as we come 
to the kinetic theory of gases, we are taught that they are pon 
elastic. Both statements cannot be true. Mr. Browne, however, 
tells us there is no inconsistency; all depends on what is meant 
by elasticity. ‘‘ According to the popular sense, an inelastic body is 
one which does not alter its shape or size when exposed to an: 
force”—I will return to this statement in a moment—but “‘ accord- 
ing to the scientific sense, it means a body which, having been 
exposed to a force accruing from another body, has no power of 
exerting a counter force in the opposite direction, so as to separate 
the two again.” I gather from this, and I think it is legitimate to 
do so, that scientific teachers do not mix up these two definitions, 
but are always careful to use the term in the proper sense, If not, 
then so far Dr. Stallo is right. According to Mr. Browne, it is 
only ‘‘ popular,” half-taught teachers, men of no account, who 
accept the popular view. 

Now let me ask Mr. Browne, is he quite sure that his statement 
of the popular view is quite correct? If he reflects a little he will 
see that it is not. To the popular mind the inelastic body is one 
easily deformed and incapable of regaining its shape. I never yet 
met with any one who did not omnes putty and soft clay as 
inelastic substances; but they certainly admit of deformation. No 
doubt my experience is that of most of our readers. 
the populace alone, let us see how Sir William Thomson uses the 
=on elasticity, and whether it is or is not consistent with the 
** scientific sense ” on which Mr, Browne sets such weight. 

Ihave before me a copy of a paper, on “‘ The Size of Atoms,” 
read before the Royal Institution on the 3rd of February, 1883, and 
in it I find the following passage, page 4, ‘‘The rods themselves 
let us suppose to be invisible, and merely their ends visible to repre- 
sent the particles acting on one another mutually with elastic force, 
as if of india-rubber bands, or steel spiral springs, or jelly, or elastic 
material of some kind.” Here we have india-rubber, steel, and 
jelly all spoken of by an eminent science teacher as elastic. It is 

uite clear that Sir William Thomson draws no such definition of 
elasticity as Mr. Browne does, and it seems to be probable that the 
elasticity of Sir William and of your correspondent are not quite 
the same. Perhaps Mr. Browne can tell us what Sir William ought 
to have said. To reply that Sir William used loose definitions is to 


But leaving 


Eastern Railway, Gateshead; Great Yorthern Railway, D iter ; 
Glasgow and South-Western Railway, Kilmarnock ; and most of 
the leading French, Austrian, and other railway companies on the 
Continent, India, the United States, and Canada. 

If ‘‘Snap Head” will read a paper read by Mr. Tweddell 
during the last session of the Institution of Civil Engineers, and 
the discussion which followed it, he will find that the hydraulic 
system is supported by many of the leading members of our profes- 
sion. In reference to the statement that ‘‘the hydraulic rivetter 
is the mainstay of slop boiler makers,” we have always found that 
the cost of such installations as we supply has the effect of keeping 
such makers out of our There are many means of avoiding 
such defective work as ‘‘Snap Head” shows in his sketch ; and 
whether the system of rivetting adopted be hydraulic, geared, or 
hand, too much pressure or too heavy hammers will produce a 
similar effect as that he describes. We do not wish, however, to use 
your correspondence columns for advertising purposes, but as our 
name has been mentioned somewhat prominently, and the system 
with which we are identified in a somewhat uncomplimentary 
manner, we venture in our own behalf, and also that of our friend 
Mr. Tweddell, to ask you to give us space for this letter. 

Atlas Ironworks, Gloucester, FIELDING AND PLatr. 

November 21st. 


THE NEW WIRE GAUGE, 

Srr,—Your issue of the 16th instant contained a letter from Mr. 
William Hatton, of Bilston, on the subject of the new standard 
wire gauge, which has attracted iderable attenti Mr. 
Hatton states that, as long as men can remember, sheet iron yin. 
or °0625in. thick has been No. 16 on the Birmingham wire gauge; 
that iron which measures ‘025in. thick has been No. 24 on the 


demn him at once, and to grant one of Dr. Stallo’s contentions, 
namely, that scientific men think and teach loosely, It seems to 
me that Sir William Thomson has not adhered to the scientific 
definition here at all events, and be it observed that the “‘ particles” 
to which he refers are atoms. To me it appears indisputable that 
Sir William has used elasticity in what Mr. Browne calls the popular, 
and, by implication, erroneous sense. Consequently it follows that 
Sir William’s teaching on this most — point possesses all 
the vagueness of which Dr. Stallo complains, 
Now let us turn to the atoms, Dr. Stallo contends that the 
hysical atom is one thing and the chemical atom another. Mr, 
ee asserts that there is no inconsistency in this, because the 
word atom is used in three different senses: (a) ‘‘The ultimate 
atom, the simple, indivisible, elementary uxit, out of which all 
matter is built up; (b) the physical atom or molecule, a group of 
ultimate atoms which at some time and in some way, of which we 
know nothing, were united by bonds such that no known process of 
nature can break them up; and, lastly (c), the chemical atom, the 
primary constitutent of any chemical substance.’ This chemical 
atom may or may not contain a number of physical atoms.” 
Now this is precisely what Dr. Stallo laysdown. He says that 
science teaches that there are several kinds of atoms—so does Mr. 
Browne; Dr. Stallo states that the physical atom is one thing, the 
chemical another, the gas atom a third—so does Mr. Browne. Dr, 
Stallo asserts that the properties with which these atoms are 
endowed are incompatible; Mr. Browne says they are quite 
compatible. But before going further with Mr, Browne let us 
hear what Sir William Thomson has to say. In the first place, he 
tells us that there is but one atom, and it is not so very small after 
all. The = first lines of the address from which I have already 
quoted are ‘‘ four lines of argument founded on observations have 
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Birmingham wire gauge; and that these two numbered sizes are both 
old-established points on the sheet iron gauge. From the annexed 


table, however, from some other authorities on this question it | 
would hardly appear that these numbers are generally recognised | 


as having the particular equivalent sizes given by Mr. Hatton, but 
rather that they are local and customary, 
November 24th. INQUIRER. 
MODERN PHYSICS. 


Srr,—Although Mr. Browne’s long letter published in THE ENGI- 
NEER of the 23rd inst. is specially devoted to criticising your 
critique on Dr. Stallo, the subject is one of general interest, and I 
may, perhaps, be permitted without impertinence to say i 


| the molecule and the atom are two different things. 


led to the conclusion that atoms or molecules are not inconceiv- 
ably small.” Further on we have the words ‘atoms or molecules 
of ordinary matter.” Thus it appears that the molecule and the 
atom are identical. According to Mr. Browne this is not the case ; 
Why, then, 
if true scientific teaching is always consistent, has Sir William 


H — them up? Which of the three kinds of atoms did he speak 
| of ? 


Are Sir William’s atoms elastic or not? Sir William, 
it seems to me, is determined that the physical atom or mole- 
cule is to be the atom, and he tells us “the chemists do 
not know what is to be the atom; for instance, whether hydrogen 
gas is to consist of two pieces of matter in union constituting one 

lecule, and these mealectiin flying about, or whether simple 


on the subject. I will premise that I do not intend to defend Dr. 
Stallo’s teaching as a whole, nor to express any opinion concerning 
the merits of your review of his book. To do either would open up 
far too wide a a field of controversy. My purpose is to examine one 


or two of Mr. Browne’s statements, and ascertain how far they are | 


consistent with fact. 

Taken as a whole, Mr. Browne’s letter is intended to be arefuta- 
tion of Dr. Stallo’s main argument, which is that modern physics 
are badly taught now, the Rontes advanced by the teachers bein, 
extremely inconsistent with each other and with the truth. 
shall leave the last proposition on one side, and confine myself to 
the first, namely, that the teachers of modern physics are not 
agreed as to what ought to be taught. If we are to believe Mr. 


thoroughly istent, the i ist being only apparent, and 
really due to misconception on the part of those taught. ‘‘ Having 
made my protest,” says Mr. Browne, ‘‘ I may be allowed for a 
moment to inquire whether there is really any ground for the 


molecules each indivisible, or, at all events, undivided in chemical 
action, constitute the structure.” This seems to me to be just 
what Dr. Stallo says. 

Let me now return for a moment to Mr, Browne’s own defini- 
tions. He admits that when men teach that the atom is hard and 
inelastic they mean the ultimate atom. So far so good. When 
they teach the kinetic theory of gases, the elastic atom then spoken 
of is not the ultimate atom, but a molecule built up of several 
atoms, Will Mr. Browne kindly say how a molecule built up of 
absolutely inelastic units acquires perfect elasticity? Let us take 
hydrogen. The chemists do not know, according to Sir W. Thom- 
son, whether the hydrogen molecule is the ultimate indivisible 


| atom, or whether it consists of two atoms. If it consists of one 
Browne this is not the case, and the teaching of physics is | 


sweeping charges we are considering. I venture to assert thas | 


there is not, That confusion exists I admit freely, but it is a con- 
fusion as to words, not as to things.” 
As Ihave already said, it is not | 


purpose to follow Mr. Browne 
through all his argument, It 


suffice if I lay down a thesis 


concerning a small portion of it, and prove that Mr. Browne is | 


wrong, and for this purpose I select two of kis staféments : the first 
referring to elasticity ; the second to the atom. 


atom—the ultimate physical atom—then it must be inelastic, and 
ruin falls on the kinetic theory. If it is composed of two atoms, 
then we have the union of two absolutely inelastic parts producing 
one elastic whole, which is a reductio absurdam. Perhaps Mr. 
Browne will state that this union introduces anew element 
namely, a force of some kind; but the ultimate atom as defined 
possesses no force of any kind, consequently Mr. Browne’s ultimate 
atom is not the atom of which Sir William Thomson speaks, and of 
which we have all been taught. It is nothing to the — to say 
that Mr. Browne’s atom is the true atom. For the sake of argu- 
ment I will concede this, with the result that we find a doctrine 


| taught concerning atoms which is inconsistent with other teaching 


For the same reason it is outside my purpose to deal with the | 


conflicting statements of a great number of authorities ; but I think 
Mr. Browne will not objéct if I compare his teaching with tha? of 
Sir William Thomson. Mr. Browne has taught physics on more 
occasions than one. He teaches them in the letter I am dealing 
with. It will not be disputed that Sir William Thomson is one 
of the greatest living teachers of physics. If, now, I show that the 
teachings of Mr. Browne and Sir W Th are opposed to each 
other, or inconsistent with each other, then I think it may be 


concerning atoms; and therefore Dr. Stallo is again right. 

Finally, let me say one word about the outburst of righteous 
indignation with which Mr. Browne opens his letter. He 
denounces ayy | - If they are not true let them 
perish. So be it, let them go, What will Mr. Browne give us in 
their place? For example, I will tell Mr. Browne, if he does not 
know, that among the very highest chemical thinkers the greatest 
uncertainty exists as to whether the chemical atomic theory is 
true or not. Some of the very best men are disposed to regard all 
matter as composed of the simple atom, the difference between 


admitted that Dr. Stallo is, at all events, partially right, and that | various substances consisting of the varieties in their motions, Thus 
@ group of atoms with one class of motions is hydrogen, with another 
oxygen; the resultant of these motions caused by contact is water, 
and soon, Are we, because of such speculations, to reject the 


he does not quite deserve all the hard things your correspondent 
has said concerning him. ‘ 
To return then to elasticity. The elementary units of mass, 


| 
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competent chemist asserts for a moment 
is demonstrably true; are we, therefore, to 
monstrably true, he wil ve very little left. e working 
Se is eoential to the progress of science, Let us retain it; 
but let us tell the student that it is a working hypothesis—the best 
we can do for him. ; 3 

I have hitherto coupled Mr. Browne’s teaching only with that of 
Sir William Thomson. I find, however, that he wre in very 
high terms of Newton. But Mr. Browne has taught that action can 
take place at a distance—a doctrine repudiated by Newton in the 
strongest possible terms. Most modern physicists teach us that 
matter exists, But if I have not misunderstood Mr. Browne’s 
writings, he holds that matter in the normal sense has no existence ; 
it is replaced by ‘‘force centres.” Thus the atom after all dis- 
appears. Again, Professor Oliver Lodge tells us that the 
ether is a continuovs elastic fluid, and that electricity can be 
got by shearing this fluid. Mr, Browne teaches that con- 
tinuity is simply impossible. Dr. Lodge holds that the cause of 
all motion is motion. Mr, Browne holds that the cause of motion 
is force ; but what force is he cannot tellus, Mr. Browne is entirely 
unable to explain how a horse can draw a cart unless there is a 

eater pull at one end of the trace than the other, in which view 

e stands tolerably isolated. Mr. Browne has for years past taught 
doctrines which have been repudiated by college professors, in 

roof of which I would refer your readers to the pages of the 
Philosophical Magazine. He is the very last man indeed who 
ought to assert that physics are taught uniformly in the same way. 
His own practice, as compared with that of other college men, is a 
standing proof to the contrary. 

I think then I have made out my case, and shown that Mr. 
Browne is blind to facts when he asserts that science as taught has 
no real inconsistencies. I have, of course, had only space to cite a 
very few examples to show that he is wrong, but ex uno disce omnes. 
Perhaps, however, Mr. Browne will refuse to accept either Sir 
William Thomson or Professor Oliver Lodge as teachers of true 
science, Tl, 

London, November 26th. 


Daltonian theory? No 
that the atomic theor 
abandon it? If Mr. 


THE EFFICIENCY OF FANS, 

Srr,—In your article last week on fans you speak of the calcula- 
tions made at Dudley as my own, You were mistaken. The 
formula used was that used by every mining institute in Great 
Britain, and by M. Guibal, the inventor of the Guibal fan, and the 
School of Mines in Belgium. So if I have gone astray, I have 
done so in good company. I am very far from satisfied with the 
explanations given, because I find these simple rules have been 
adopted by the mining institutes of England and School of Mines 
in Belgium :—(1) The water-gauge increases as the square of the 
revolutions ; (2) the volume increases in direct proportion to revo- 
lutions ; (3) the power of the engine increases as the cube of the 
volume of air passed, which in the new fan is not the case. 

The mechanical removal of a cubic foot of air by a cubic foot 
of steam, say, at 11b. pressure, is followed by the atmosphere 
pressing down the piston at 15lb. on the inch. Surely we don’t draw 
a parallel between the removal, say, of a cubic foot of air weighing 
jylb. and the effect produced by the vacuum which follows? If 
we take the effect of the fan, and suppose the absurdity 
of a tube 6000ft. long, with a piston of 312in. area, and 
a vacuum = } lb, on the square inch, i.¢., 34.w.g., we will get a 
result very different to that which relates to the mere mechanical 
removal of so many cubic feet of air weighing 1 1b. for 13 cubic 
feet. This relates to the following result of a trial on November 
3rd :—35in. open fan; revolutions, 699; air speed in open 20in. 
tube, 6158ft. per minute; water gauge in open 20in. tube, 34 cubic 
feet per minute, 13,371ft.; indicated horse-power, 3°14. The 
density of the air at 6158 speed will be as 322to 102. And in 
working out the matter on this basis the water gauge enters largely 
into the calculation of useful work in a fan, i.e., fan efficiency. In 
a paper read for M. Guibal by Professor Herschel in April, 1873, 
comparing the efficiency of the Guibal and Waddle fans, M. Guibal 
makes the following pregnant remark, which bears exactly on the 
case we are considering :—‘‘ A statement had been made that the 
Guibal gave 22 per cent. more air than the Waddle fan, but 
took 79 per cent, more power.” M. Guibal replies thus: ‘‘ He 
has not noticed in comparing the experiments that the utilised 
horse-power of the Waddle is only represented by 1817 kilogram- 
metres, whereas the Guibal gave 9655 kilogrammetres, and that 
consequently the indicated horse-power of each apparatus cannot 
be used as a basis of comparison. He asks will anyone accept 
a comparison between the motive power of any two machines, one 
of which would raise a weight of 1817 kilogrammes, and the 
other of 3655 kilogrammnes, without inquiring whether they both 
raise these weights respectively at the same speed? This is never- 
theless what is done when we compare the two apparatus at the 
same speed of 60 revolutions without noticing the water gauge pro- 
duced. If we were able to transport the Staveley fan to High 
Park I am sure when we saw the Guibal produce more w.g. and 
displace more air than the Waddle at the same speed, we would not 

retend to take the indicated horse-power of the first and compare 
it with the indicated horse-power of the second in order to prove 
their respective merits.” Working out the test of November 3rd: 
—Air velocity, 6158ft. per minute; water gauge, 3hin.; indicated 
horse-power, 3°14; volume of air, 13,371 cubic feet by formula 
Fits I think we find the work done by the engine is just about 
= power in air, When we take into consideration that a heavy 
rain was falling and a man had to keep a cloth on the strap close 
to the fan pulley which acted somewhat as a friction brake, I think 
there is enough to show that pepe et given in and horse-power 
given out are so near, that the whole question is far from settled. 
Add to this the fact that the fan running empty with closed inlet 
takes more power than when passing 8000 cubic feet per minute at 
2in. w.g., and a new factor is introduced which still further adds 
to the complication. 

In conclusion, I wish to say the new fan does not lose water 
gauge at higher as it increases exactly as square of the revolu- 
tions, and the volume of air increases in direct proportion to the 
revolutions. M, CAPELL. 

Passenham Rectory, Stony Stratford, Nov. 20th. 


S1r,—We have read with interest your able article on Capell’s 
patent double-power fan, and can fully bear out the correctness of 
your statements. We, in conimon with many others, have heard 
of its wonderful capabilities, and many of his statements have been, 
as you rightly term it, “‘ what no fellow can understand.” We 
have, in consequence, several times been told that not only we but 
other makers would cease to sell any of the existing type of fans. 
On October 2nd and 3rd, through the courtesy of Mr. Capell, we 
have had one of his 20in. double-power fans at our works, and invited 
him and other gentlemen to inspect the testing of his and our 
ordinary make of fan, from a special countershaft we have for 
running all sizes of fans, and the experiments were superintended 
by Mr. Capell on two different occasions. We were much surprised 
to find that Mr. Capell knew so little about the actual results and 
capabilities of his double-power fan; and when put to the practical 

ts, it was at once apparent that the bulk of his calculations were 
what he thought they ought to be, instead of the actual results; 
and we gave hima challenge to prove his advertised and guaranteed 
statements at the speeds mentioned. When Mr. Capell saw the 
actual results of tests, he informed us that the figures and guarantee 
should be withdrawn from print, and this promise was carried out 
in the next issue. 

Mr. Capell has, with the exception of having port holes between 
the blades of his fan, gone back to the old-fashioned bumble-bee, 
or broad-paddled type of fan, which is well known, takes con- 
siderably more power to drive than any of the modern type of fans. 


alongside of his or any other maker both our ordinary make, and 
our new “ patent duplex” blowing fan and exhauster, as we are con- 
vinced from actual tests that the pressure on the water gauge will 
be much greater in either blowing or exhausting than with any other 
fan in the market, and will take considerably less power to drive, 
WILLIAM ALLDAY AND Sons, 
Branston-street Works, Birmingham, November 21st, 


S1e,—Having read your article on the ‘‘ Efficiency of Fans” in 
hte last number, and being a member of the South Staffordshire 
nstitute, I should like to oe ay some of your statements, which, 
whoever your informant may be, are incorrect. If the statement 
‘*that the power exhibited by the fan was as nearly as possible 
twice that of the engine,” is intended to apply to the test made in 
Birmingham on the 1st inst., the remark is altogether absurd; and 
with regard to your calculations showing 6°5-horse power nearly, 
which you obtained, I presume, through an incorrect surmise of 
-) aaggag pressure, instead of one-sixth of a pound it never exceeded 
in. 
At the meeting it was the general impression that the experi- 
ments made were not satisfactory either to the patentee or to the 
Institute; yet taking the mean of two tests, as stated at the 
meeting, the actual power given out by the fan was 1°83, and the 
indicated power of the engine, minus the power shown by friction 
diagram, was 2°11. 
our correspondent is singularly expressive about the closing of 
the meeting and the remark immediately following; but is he not 
alone responsible for the same? At the first meeting, and also at 
the meeting for discussion, favourable opinions were expressed of 
the fan; at the same time several members contended it was 
en gered to get such results as the patentee claimed in his paper, 
and at the conclusion it was decided to conduct further trials 
before a definite opinion could be given of its real merits or 
otherwise, a course which the patentee fully concurred in. 
2, St. John’s-place, Wretham-road, Cuas. H, TREGLOWN. 
Handsworth, Birmingham, November 21st. 


S1r,—I have been too closely engaged upon important profes- 
sional work to be able to answer your article upon the above sub- 
ject fully this week. Permit,me, however, to say in reference to 
the remarks, ‘‘It is not to tRe credit of the South Staffordshire 
engineers that they should allow his (Mr. Capell’s) mistake to pass 
uncorrected on the spot ;” and, ‘‘The meeting finally broke up 
without being able to come to any conclusion,” that when you 
have a full statement of facts you will see the engineers in ques- 
tion not only recognised the discrepancies you point out, but con- 
sidered the results so far from satisfactory that they appointed a 
committee to further test the Capell fan and others of different 
types under similar conditions, so as to arrive at a just comparison. 
It is fair to Mr. Capell to acknowledge that in the most important 
trials of mine fans that have taken place, the hitherto acknowledged 
formula for ascertaining the horse-power of the air—and the one 
he adopts—was used, but with results eminently in his favour. 
Priory-street, Dudley, ALEXANDER SMITH. 
November 22nd. 


S1r,—I have had some experience with the working and con- 
struction of fans, but I fail to see anything whatever in the Capell 
double power fan to convince me that it is of double power, or 
even up to the standard of efficiency to a well constructed single 
power fan. The so-called double — Capell fan is an open fan 
exhaust with an outlet all round the periphery; and I beg to say, 
Sir, that all open exhaust fans give a great suction—your descrip- 
tion in ENGINEER of February 16th gave the pressure with closed 
suction. I need not say that a lifetime would be passed away and 
not one single cubic foot of air in volume would pass through the 
fan with such a test. Has Mr. Capell been mixing up volume 
tests with pressure tests? Ishall be glad if the following ques- 
tions are answered in your next issue: —Firstly, taking a Capell 
double power fan, 3ft. diameter of revolving disc, I would be glad 
to know the size of inlets; secondly, the pressure of water in 
inches when the whole suction is open and passing the whole 
volume of suction through the 9ft. area of discharge into the 
common atmosphere ; and also to know the pressure suction close 
to the periphery of the inlet, and at one-half the radius and at the 
centre of inlet. . P. Henpy, Engineer. 
Cook’s-yard, Nelson-street, Commercial-road, E., 
November 22nd. 


S1r,—In your issue of the 16th inst. you have an article on the 
trials of the Capel fan, and the discussion upon it by the Institute 
of Mining Engineers at Dudley. I think your criticisms on the 
discussion do an injustice to the members of that Institute. You 
say, “‘Itis not to the credit of the South Staffordshire engineers that 
they should allow his—Mr. Capel’s—mistake to pass uncorrected 
on the spot, as they have not corrected it,” &c. Allow me to say 
as one of the members present that the useful effect, as worked out 
by several of the members, was 72 to 73 per cent., which is not 
much different from your more leisurely calculation, and which I 
think is good ry’ for a fan. 

Factory-road, Tipton, November 27th. 


THE DEFINITION OF FORCE, 

Srr,—Allow me to offer a few more remarks on this rather 
mens question. I do not think itis right a discussion should 
end without arriving at some conclusion. It was not fair of 
*“®, 11.” to refer one to his correspondence, as Iam not the only 
one interested in the controversy. His last letter was not to the 
point. I admitted there were certain forces which are manifest}; 
nothing but motion. It is of no use demonstrating that whic 
every one is bound to admit. ‘‘ ®. II.’s” example of the plate should 
have served the purpose, if he had gone a little further, turned the 
tap and explained why the water which would then be at rest on 
the plate did still press on the hand with a certain force. 

ter a careful perusal of ‘* @. IT.’s” letters I feel doubtful about 
his theories. I will not encroach upon your valuable space at any 
great length, it has evidently been discussed before; but I do not 
quite understand your correspondent’s account of the combination 
of oxygen and hydrogen to form water. If the motion is already 
in the gases, why should there be any necessity to apply a flame to 
cause the explosion? And by combination I understand a particular 
motion which has to be generated by a force. 

“*, II.’s” explanation of the force of gravitation was disap- 
pointing, nothing more than’an ‘‘ether theory,” which looked 
very similar to that of Le Sage. I venture to think there are three 
difficulties in the way, first, the supply and disposal of the ether; 
secondly, its direction, if in lines radiating from the centre of the 
earth, it will account for the weight of terrestrial bodies; but the 
earth tends to approach the sun, therefore the latter must have its 
own system of ether, and so on with all the other celestial bodies; 
thirdly, a person on entering a house ought to be lighter, because 
he would shelter himself toa certain extent from the ether rain. 
It will be a grand stride in the progress of science when all forces 
are resolved into motion; it may be eventually. I joined in the 
controversy hoping to learn. 

Without doubt the common definition of force is defective; but 
it is the best we have, and it will do for all agg purposes. To 
define force as motion a teacher would have to introduce his 
students to a chaos of doubtful theories. Let us take as an 
example the term heat. It may be defined as the cause of certain 
common effects or as the molecular motion of bodies; but the latter 
definition is justified in this case, because the evidence in favour of 
the one “‘ theory of heat” is enormous; but can the same be said 
of the theories of force? I may believe all force to be motion, for the 
simple reason that I cannot conceive action at a distance; yet such 
an action may exist although the mind may not be able to conceive 
it, Can the intellect form any conception of its own nature? Who 


The name ‘‘double-power” is therefore very is pre We think 
your suggestion of a public trial a good one, and should like to test 


the human conception? Buta simple belief is very different to a 

bold assertion, the latter should always be qualified by proof. 

I feel more than ever convinced, after a study of Dr. Stallo’s 

remarkable work, that modern science consists of two distinct 

parts—the certain and the uncertain, or the fact and the theory. 

14, Warstone-terrace, Alfred-road, STEPHEN Eppy. 
Handsworth, November 20th. 


INSIDE CYLINDER ENGINES, 

Sir,-—It is to be feared that some of your correspondents will miss 
the true points atissue in discussing the diameters of inside _— 
for locomotives. As you have very properly pointed out, the ques- 
tion is not how large a cylinder can got in, but what is the 
largest cylinder that gives a good result. 

In this connection I may refer to the practice of Mr. W. Adams, 
when locomotive superintendent of the North London Railway. 
He found himself called upon to design engines which would pull 
very heavy trains at high speeds, and he found that 17}in. was the 
est cylinder he could use inside. As a result, he abandoned 
inside cylinders, and put them outside instead, and with the best 
results, 

It is useless to make the exhaust port wide. The throttling takes 

lace in the slide valve. I have seen engines in which the bridge is 
ess than lin. deep, and I have known instances in which the valves 
have been made so thin, in order to get a little more depth of. 
bridge, that they have collapsed under a heavy pressure of steam, 
Everyone knows, too, that these shallow valves are not readily 
kept tight; they spring under the pressure. The bridge of a slide 
valve has to carry in such engines as we are speaking of a load ‘of 
about 34 tons, and it is easy to see that unless the metal is thick 
enough to be stiff the valve will leak. 
But, in addition to all this, the cranks have got to be thought of ; 
and if we compare the number of broken crank shafts in engines of 
the Glasgow and South-Western Railway type with those of the 
Gladstone type, much will be found in favour of the latter. The 
true way to settle the point is to let the repair accounts of engines 
of both types be produced, and the figures would be found startling. 
Crewe, November 21st. J. D. 


S1r,—I noticed with interest a letter from Mr. Joy a week or 
two ago, giving a few facts about his valve gear that is about to be 
placed on engines with large cylinders, and should like to hear 
with what results it has worked on those engines already fitted up 
with it. I believe the Midland Railway Company has some of its en- 
gines working with this valve gear ; would some of your kind readers 
give us a little information about this interesting matter, as it bids 
fair to be the valve gear of the future? I noticed a photograph a 
few months ago in one of your numbers of a colonial engine for 
3ft. Gin. gauge, built by Neilson and Co., of Glasgow. I think it 
was for the Cape Railways. Would Mr. Joy kindly let us know 
how his valve gear has worked on these engines, as I believe you 
stated there were to be a number fitted up with it for the Cape 
Government Railways. LocoMOTIVE ENGINEER, 
London, 8.W., November 25th. 


S1r,—In the letter on the above subject from Mr. F. A. Field in 
your paper of 23rd inst., he says he believes that valves below the 
cylinders are a comparatively recent adaptation. Such is, how- 
ever, not the case, as the old Sphynx, and other engines of the 
same type, built by Sharp and Co. for the Manchester, Sheffield, 
and Lincolnshire Railway more than thirty years ago—-I believe 
about 1849—had the slide valves under the cylinders, which Mr. 
Field will see by referring to ‘‘ Clark’s Railway Machinery.” 
Lincoln, November 27th. JOSEPH J, TYRRELL. 


THE DISPOSAL OF SEWAGE, 
Srr,—Ihad intended to have madea few remarks upon Mr. Howard 
Kidd’s letter on the subject of sewage, but the town in which I 
reside has been busy getting the Town Council in Pos order for 
another twelvemonth. Now, what your correspondent Dr. Forrest 
says is perfectly correct, but at present this system is very little 
known. As I take great interest in the town, and have lived in it 
many years, I am very anxious to get it adopted in our town, 
which has a population of about 18,000 old and young. I find 
the sewers are becoming very offensive, and the river is getting a 
very bad name. Now, I feel perfectly satisfied if this system was 
fully at work in our town these two great evils would be entirely 
done away with. We should then be like the people in Japan. 
The only manure they have there is produced by the inhabitants ; 
that is why they have such abundant crops. Dr. Liebig used to 
say that if the people in this country made a proper use of the 
human excreta they would not waste so much money on bone dust 
and artificial manures. The next point is how to manufacture this 
undiluted manure into a proper state for the farmer, and what 
will be the outcome in regard to profit. This system does not 
interfere in any way with the convenience or comfort of the 
present water-closets, but saves a great amount of water. 
Being anxious to know what 2mount of undiluted manure our 
18,000 inhabitants would produce in the year, I wrote to the 
inventor if he would kindly give me the information, His answer 
is: ‘If you wish to make the manure profitable you must have a 
proper workshop that your people can ‘work in all weathers. Then, 
when every house is on this system, your town will produce 4400 
tons. This, mixed with dry ashes or other disinfecting material, 
will, at £2 per ton = £8800 annually.” Surely that is worth 
attending to. He also states that as there is no patent right to 
revent any town from adopting this great boon, and it costs so 
ittle to do it, he hopes every town will adopt it for their own 
benefit. BAILIE MURE, 
Dalglish House, Stirling, November 24th. 


THE STRENGTH OF LEAD PIPES. 
Srr,—I notice in THE ENGINEER of the 23rd inst. a letter from 
Messrs. W. Pope and Son, which seems to infer that we prefer 
purchasing our lead pipe from foreign manufacturers. This is not 
the case. We simply buy in the best and cheapest market, and 
give our customers the benefit of the best articles at the lowest 
possible prices. W. B. RickMAN, Managing Director. 
Pintsch’s Patent Lighting Company, Limited, 

Metropolitan-chambers, New Broad-street, 
London, E.C., Nov. 24th. 


KIDD AND BARFF'S GAS. 

Srr,—I should be glad if Mr. Dowson would inform me in what 
way the so-called ‘‘ Dowson” gas differs from that made by the 
Kidd and Barff producer, which anybody who pleases can use? 
Beyond an alteration in the steam generator and superheater, I see 
nothing whatever to entitle the gas produced to its new name. 
There is not the slightest doubt that this gas requires a larger gas 
engine cylinder for the same power, whatever Mr. Dowson may say 
to the contrary. The fact that theoretically it requires only 1°1 
time its volume of air for combustion is quite sufficient proof of 


this. ERAX. 
November 25th. 


THE PATENT-OFFICE.—We are requested to state that the Civil 
Service Commissioners are about to hold an examination for six 
additional assistant-examiners to the staff of the Patent-office, ata 
salary commencing at £250, and rising by £37 10s. triennially to a 
maximum of £400 per annum. 

TuE INTERNATIONAL EXHIBITION AT THE CRYSTAL PALACE.— 
Great progress has been made in the arrangements for this exhi- 
bition, which promises, it is said, to be of considerable importance. 
Official agents have been appointed in Austria, Huugary, Belgium, 
Brazil, China, France, Germany, Greece, Holland, Tre. and, taly, 
Japan, Norway, Persia, Russia, Sweden, Switzerland, — and 
the United States, and a large number of exhibits have been pros 


can conceive an atom so 8 as to be indivisible, or infinity of 


space, or a score of other mysteries which seem to point limit to 
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FOREIGN AGENTS FOR THE SALE OF THs KNGINEER. 


LEIPSIC,.—A. ETMEYER, 
NEW YORK.—Tus Witimer and Roozrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


©.* In order to avoid trouble and confusion, we find it necessary to 
*inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

be quneeene by a large envelope legibly directed 
if, and bearing a 1d. postage stamp, in order that 
answers 
i be taken of communications which do not comply 

with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 

must therefore request correspondents to copies. 

E. B. D —No drawing of the windmill in question has been published in 
Tue 

Tractus.— We hardly understand your question. You will find in “ Youatt 
on the Horse,” « good deal of information about the resistance of common 
road vehicles, such as mail coaches. If you will state precisely what you 
want to know, we will endeavour to aid you. 

A. G. H.—The specification is prepared _ competent authority, and then 
the firms most likely to build a ship of kind specified satisfactorily are 
requested to tender. The number of shipouilding rms is comparatively 

small, and there is no occasion to advertise, Indeed, it is very soon known 

that a firm or company want a ship, and if business is slack the builders 
ask for the order. 


WIRE NAILS. 
(To the Bditor of The Bngincer.) 
j= tay | want to know the name and address of a maker of 
machines for making wire nails. 
Lincoln, November 27th. 
RATING WATER. 
(To the Bditor of The Engineer.) 


Wire 
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what further than is advisable. He cannot quite dismiss 

is is much to regretted, for any legislation 
based on this theory is certain to be unsatisfactory. 
Mr. Chamberlain ought to attack 2 an and not men 
and he will find no journal in "> * more ready to lend 
him cordial support than this, if he will select the proper 
mark for his attack, the proper place for changes, But 
we must, on the other hand, refuse to believe that the 
shipowners of England are a reckless body, who care 
nothing for anything but making money. “ We want, 
writes the President of the Board of Trade, “the ship- 
owner to bring his ship safe to port. We may tell him 
what he must do in order to effect this, and set somebody 
to watch him to see that he does it. Or we may make it 
his interest to bring his ship safe to port, and leave it to 
him to find the best means of doing so, What we are 
attempting at present is a half-hearted way of trying the 
former course, and it has failed. But how about the other ? 
If it can be shown that our law as it at present stands not 
only does not make it the shipowner’s interest to bring his 
ship back safe, but tempts him so to conduct his business 
as to make it his interest that she shall be unsafe, and pro- 
tects him when he has done s0, it will follow that we have 
hitherto neglected by far the most powerful means which 
the State can use to make ships safe ; and that the law, 
while nibbling at preventive measures, is really promoting 
and encouraging loss of property and of life.” ‘The Memo- 
randum is not a little precise in its charges:—* From a 
return moved for by Mr, W. H. Smith (Parliamentary paper 


gat 143, 1883), it appears that the loss of life has, on the whole, 


increased since 1875-76, when it was 2031, and that it was 
3372 in 1881-82. It also appears that the loss of life in 
1881-2 was greater than in any year since 1867, except in 


Sin,—Can any of your readers inform me what is the best method of | °M€ year, 1873-74, when it was swollen by the loss of 
morating a quant of liquid, 26,000 gallons ate time? it better te in two Mr. 
Up tas n lain classifies the princi osses :—“ The losses in Britis 
timber-laden shine dese 1875 have been as follows:— 

London, November 26th, = 1876-7, 1877-8, 1878-9—83 ships, 105 lives; 1879-80, 

SUBSCRIPTIONS. 1880-1, 1881-2—103 ships, 185 lives. The losses in the 

Tun Ructwnsn con be had, by order, from newsagent in town or country | last year recorded are:—1881-2—98 ships, 280 lives, 
wean be supplied direct | From the returns ge to Parliament, it appears that 
Half-yearly (including double ——— £0 lds. 6d. the losses in ships loaded wholly or chiefly with grain have 

Yearly (including two double numbers) .. .. .. £1 98. Od. been as follows, taking the averages for periods of three 


credit oceur, an extra two shill sizpence annum 
Cloth cases for binding Taz Exoinzen Volume, price 2s. 6d. each. 
A complete set of TH® ENainerr can be had on application. 
Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :— Foreign in advance 
the rates will receive Tux ENGIngER ons post-free. 


at 
iptions sent order must be oy 
advice to the Paper Copies may be had, if preferred, at 
’ tar tal 
New Brunswick, N d, New South ales, New Zealan’ 


, Roumania, Switzer! Tasmania, Turkey, United 8 


Remitta Bill in London. — Buenos 
Mauritius, Sandwich isles, £3 50.” 


ment measures an inch or more the charge is ten shillings inch. All 

single advertisements from the country m u a 

order in payment. Alternate ad be inserted with all 
in any such case. 


63, Strand. 
MEETINGS NEXT WEEE. 


Tue Lystirvtion or Civit ENGineers.— Dec. 4th, at 8 p.m: 
Ordinary to be discussed, ‘‘ The 
house,” by Mr, W. T. Assoc. M. C.E. Pa; to be read 
with a view to discussion, ‘On Electrical " by Mr. William 
Henry Preece, F.RS., M. Inst. C.E. Th , Dec. 6th, at 8p m.: 

team, an blems 
Involved,” by Mr. William Anderson, M — 


Town Hall, Caxton-street, Westminster, at 7.80 p.m., @ paper will be 
wi r. J. Harrison Carter, the leading 


8rd, at 8 p.m.: Cantor Lectures, 
Mr. W. Mattieu Williams, F.C.8 


Mr. Thomas T. P. 
CHEMICAL 


Sociery.—Thursday, Dec. at 8 
election of Fellows, "On the of the 
Divers and Mr. M. 


r. A. B. Griffiths. 
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THE BOARD OF TRADE ON MERCHANT SHIPPING. 

We recently published a circular issued by Mr. Chamber- 
lain, as President of the Board of Trade, calling upon ship- 
owners to tell them how they were to be made honest, and 
suggesting the establishment of certain naval marine courts. 
The prove Io in question has been sharply criticised in our 
columns and elsewhere, and Mr. Chamberlain has found it 
expedient to issue a second paper, in which he justifies the 
action of the Board and paves the way for fresh legislation. 
The memorandum is very well written ; Mr. Chamberlain, 
indeed, takes the part of an enthusiast, and plays it 
= is to however, if usiasts 

rs; and there is reason to believ: 


Crops,” by 


in has suffered himself to be carried some- 


the} that a steamer may 


years :—1876-7, 1877-8, 1878-9—82 ships, 406 lives; 
1879-80, 1880-1, 1881-2—74 ships, 386 lives, The losses 
in the last year of which we have a record are:—1881-2— 
68 ships, 551 lives. The loss of coal-laden British ships, 
taking averages for periods of three years, is as follows:— 
1876-7, 1877-8, gpg 196; lives, 447; 1879-80, 
1880-1, 1881-2—ships, 239; lives, 591. The losses in the 
last pod of which we have a record a from the 
wrec —_— to be as follows:—1881- ips, 285; lives, 
756.” Mr. Chamberlain does not appear disposed at pre- 
sent to implicate any shipowners save those engaged in the 

ow, it is quite indisputal t the figures given repre- 
sent a grievous loss of life, but taking into account the 
circumstance that between 1878 and 1882 inclusive, our 
steam tonnage increased no less than 56 per cent., it does 
not seem that the shipowner is going from bad to worse as 
Mr. Chamherlain would have us believe. Mr. Chamberlain 
plainly on the assumption that theloss of life is prevent- 
able, and it follows, as a matter of course, thatif the death of a 
single sailor could be prevented, and is not prevented, then 
someone is to blame. The weak point in Mr. Chamberlain’s 
attack is that, like all enthusiasts, he jumps at conclusions, 
The skill and science of the present day, he argues, are so 

t that the loss of life at sea ought to be very small, and 


aut | it would be —_ small if only the shipowners did what 


they ought and gave skill, science, and common sense a 
fair chance. But this we submit is simply begging the 
whole question. Is it really true that much can done 


: | by the shipowner to avert disaster? To deal properly with 
| this question it must be handled very broadly. 


Much 
must be taken into consideration that is unfortunately 


:| very easily overlooked; and we think it may be shown that 


to legislate hastily or without due consultation with 
shipowners, merchants, and sailors, can only result in dis- 
appointment. It is, of course, impossible to do more 
within the limits at our disposal than glance at certain 
conditions under which particular trades are carried 
on. For the moment let us take the case of grain- 
laden ships. Mr, Chamberlain is no doubt aware that com- 
een has reduced the price paid for the carriage of grain 
rom the United States to an extremely low tigure. The 
profits made by the American farmer who grows wheat 
are extremely small, so small that if the price paid him 
for his produce were reduced as it would have to be if 
freights were augmented—unless, indeed, bread was to rise 
in price here—they would vanish altogether. But in order 

y when — are low, it is 
essential that she should not long lie idle. For this reason 
the Atlantic grain steamer gets filled up with corn in an 
incredibly short time. We have known as much as 2800 
tons of maize to be put on board in nine hours, A 
grain ship will have, let us say, three hatchways; she 
is brought eee the “ elevator,” or grain store, and 
three cascades of corn are poured into her. To stow this 
corn properly is next to impossible ; men cannot live in the 
dust. A certain proportion of the corn is in sacks; taking 
these on board and placing them prolongs the opera- 
tion, and leaves little time for dealing with the loose 
corn. While this is going on the captain is engaged in the 
d of other duties which take up all his time almost 
day and night. The first and second officers are about 
equally busy, and every effort is made to hurry the ship 
away. Finally she starts, and her motion begins to settle 
the cargo down. It is almost a matter of chance whether 
it will or will not settle in such a way as to give hera 
heavy list to pe or starboard. Shifting boards help 
matters somewhat, but not much. Bad weather comes on, 
and the ship is lost. Now in this case who is to blame ? 
In the first place, be it observed that, t as the loss of 
life is, it represents a very small number as compared to 
the amount of grain carried. In other words, a great 
many steamers stowed as we have stated cross and re-cross 


the Atlantic in safety. Indeed, it may be taken for granted 
that nothing short of a very heavy gale will cause them to 
founder. But what, we ask, can legislation do in such 


a case as this? It can compel the more careful 
stowing of in ships, and it can insist that they 
shall less oaded. We have no hesitation 


in admitting at once that under the new conditions there 
might be a considerable saving effected in life and property ; 
but what will be the cost of this? In dealing with this 
question we have to consider the trade both ways. The 
United States, owing to its tariff, takes comparatively li tle 
from us, and that little must be sent at a nominal rate. 
We could name an instance where a steamer took out a 
nearly full cargo, the gross profit on carrying which was 
only £5. The owners had to look to the in cargo 
brought back to pay for both voyages. A ship going to 
the North or Black he can afford to take time in ladies, 
because in both cases she will earn money in going out, 
and on the first-named trip, her run home will occupy 
only about seven days, while a cargo steamer is on the 
average about sixteen days crossing the Atlantic. Thus it 
will seen that American tariffs indirectly raise the 
price of grain in this country. 

Returning to the question of the risk run, we do not think 
that anyone argues that grain-laden ships are lost save 
through stress of weather. If Mr. Chamberlain will collect, 
ashe may easily do, thecaptains’and engineers’ logs of a num- 
ber of ships which crossed the Atlantic laden with grain last 
winter, we have not the least hesitation in saying that so 
far from pronouncing grain-laden ships a prey prepared 
for the sea, he will , # astonished to find how competent 
they are to grapple with tremendous storms. There is a 
very simple aaled by which indeed the losses of grain- 
laden ships may be almost entirely, if not entirely, pre- 
vented. t an Act of Parliament be passed prohibiting 
the importation of grain into this country from America 
between the 25th of December and the 25th of March. 
Mr. Chamberlain, however, would not dare to introduce 
such a Bill as this, because the direct effect would be to 
raise the price of grain. We only make the suggestion to 
show that, if an Act of Parliamentis to take adirection which 
will augment the cost of wheat or other breadstuffs,itcannot, 
or it will not, be passed ; and it rests with Mr. Chamber- 
lain to prove that legislation which will reduce the losses 
of grain-laden ships will not augment the price of corn. 
It may be that freights will not be aff , but this has 
to be shown. 

We return now to the principal question. Let it be 
assumed that the effects which changes in system may have 
on the grain trade are to be quite di ed; and we 
ask, What would Mr. Chamberlain have the shipowner do? 
In what way is he to blame? Why should all the fault be 
laid at his door? We have said that Mr. Chamberlain 
should attack system, not men; and the system he has to 
attack is that under which ships are crammed with grain 
in a hurry, and sent across the Atlantic in the stormy 
season. We do not support this system; far from it. We 
are prepared to go any length in denouncing it; but we 
know perfectly well that our denunciations will have no 
effect whatever; neither will Mr. Chamberlain’s. There 
are two courses open. The shipowners may band together 
and say, “ We will have no more of this work; our shi 
must lie long enough under the elevators to be slowly 
filled and properly stowed, and we will not run grain cargoes 
at all across the Atlantic in winter and early spring.” Or 
Mr, Chamberlain may say, “I shall compel you, recalci- 
trant as you are, to take your time, however impatient 
you may be, and I shall close the Atlantic by law, 
as the winter closes the Baltic and the North Sea 
by ice.” But unless either one or the other is done, 
the grain trade cannot be made exempt from more 
or less serious risks, and what is true of this is 
true of the coal trade and of the timber trade. Risk 
is run because people want to make money on the sea, and 
it is because the people of Gr2at Britain are less thoughtful 
of the perils of the sea than any other nation living that 
we now have such a great share in the carrying trade of 
the world. 

Much remains to be said concerning the Board of Trade 
Memorandum, but s fails us at this moment. 
We shall return to the consideration of a document 
which is important, because it shows what is eae 
through the mind of a man who is animated by the 
best and most praiseworthy motives, and who possesses 
as yet next to no practical information on a subject of 
gigantic importance to two nations, Mr. Chamberlain 
only sees now that sailors are lost at sea, and without 
further question he asserts that come what will such losses 
must cease. That there are abuses, and that legislation 
may within reasonable limits do good, we do not dispute. 
We hold now, as we have always held; that a change in the 
system of marine insurance is desirable, and that, further- 
more, some one ought to be responsible for the way in which 
a ship is worked ; but we repeat that legislation alone cannot 
— free a trade of its perils, but that Mr. Chamber- 

in, unless he is very careful, may Sa ee 
our ocean carrying trade at once safe and unremunerative. 

i ces will be too strong for him in this direction 
let us hope. That he may do much that is useful we 
do not doubt, but he will do well to avoid the practice of 
shipowners. If he is in too great a hurry he may lose his 
vessel altogether, instead of taking her safe into port. 

The remedy for the existing state of affairs is, according 
to the President of the Board of Trade, to make it the 
interest of the shipowner to prevent the loss of ships :— 
“There are two possible remedies for an admitted evil. 
One, the extension of officialism ; the other, the restoration 
of the law of liability and insurance to its sound and 
natural condition. Of these two possible remedies the 
extension of officialism is to be deprecated; not only 
because it is expensive, troublesome, and injurious, but 
because it is ineffectual. As to the other remedy, its 
essence is to so arrange the law as to set the keen, restless, 
Argus-eyed self-interest of commercial men in action on 
the side of safety; to throw the civil liability for loss and 
damage where it ought to fall; to put in the power and to 
make it the interest of those who are injured by ship- 
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wreck to seek their remedy in the right place, and to make 
it certain that those whose ships suffer shipwreck shall lose 
and not gain by it.” We have shown that one pos- 
sible effect of such legislation as is here hinted at, 
may be to raise the cost of importing corn and tim- 
ber and of exporting coal. Concerning other aspects of 
the case, we have, for the moment, to reserve an ex- 
pression of opinion, We shall, as we have said, return 
to the subject. 


COST OF PRIMARY BATTERY CURRENTS, 


Tue production of a primary battery which will provide 
electric currents on a large scale at a low cost has lon 
been the dream, not only of amateur electricians, but 0 
accomplished electro-chemists guided by electro-physics. 
The electro-motive force of almost or quite every possible 
couple under the sun has been tried, and the combining 
weights of elements consulted with a view to the discovery 
of a couple which will give a current without the expensive 
decomposition which gces on even in a carbon zinc battery. 
Almost everything has been tried that is even remotely 
likely to give any useful results as an electrolyte, and quite 
everything has been used which has given any real promise 
of increased efficiency. Every now and then amateurs 
recommence where experienced electro-chemists began long 
ago, and after going over ground which has been well 
trodden, they arrive at something which gives very 
encouraging results compared with their first efforts, and 
ultimately at results which show a high rate of efficiency— 
for a primary battery. After a long struggle with bad 
results, this success is so elating that a good deal must be 
said about it, and consequently the daily papers are 
supplied with the necessary useful information. Recently 
this sort of information has been going the round of the 
papers, and, as usual, we have people writing to us to know 
what is really the truth about and value of all the 
figures and statements that are published, and of those whick 
are made to them direct. 

In one instance, a primary battery has been for months 
under experiment by some recent electricians, the inventor 
—and he is an inventor because he does not know how 
much of his work has been done already long ago—being 
under the impression that sulphate of zinc, which he 
might get as a bye-product, would be saleable as a useful 
article. It is a useful article, but its sale is so small that 
this zinc battery will produce electricity at no less cost 
than batteries that meat be ordered and made up by the 
thousand by any of the well-known manufacturers. Hence 
this inventor, after months of costly experiment, has found 
out what years and years of experience has already proved 
over and over again to those who have been constantly 
using batteries, and are acquainted with all the electro- 
chemical combinations of materials. We do not for one 
moment wish to insinuate that it is useless for amateurs 
to attempt any electrical improvements or inventions, for 
in electro-mechanics amateurs in electric knowledge have 
made some of the most important inventions. It is not so 
with that part of electrical invention which would busy 
itself with primary batteries, for here electricians are at 
home, and are self-sufficing and independent. In dynamo 
machines the knowledge and experience of the mechani- 
cal mind was necessary to the progress which has lately 
been made in that direction; but in primary battery 
work, electro-chemistry, and not electro-mechanics, is re- 
quired. Men may be born mechanics, but they are not 
often born chemists, and electro-chemistry is like the 
starry firmament, it, as Shakespeare says, will not be deep- 
searched with saucy looks. 

Attention has recently been directed to a primary 
battery, which, according to the Times, “ goes far to solve 
the question of independent house and railway carriage 
lighting.” This is, of course, the impression conveyed toa 
good many people; and many beside those who could 
afford to pay as a fancy for electric lighting a few rooms by 
incandescent lamps, fed by a primary battery have been 
led to make inquiries under the impression that now their 
days or nights of oil lamp and gas miseries are numbered. 
This, of course, may be true, though in those districts 
wherein responsible firms have not powers to supply the 
electric light, the number may not be easily countable. 
Certainly nothing that is yet before the public in the 
shape of a primary battery will lessen the number. The 
battery referred to has been tried on the Great Northern 
Railway, and for the purpose succeeds. Five-candle 
lamps are supplied by it, and the Great Northern Com- 

y might have been successful in this respect long ago 
if it had been prepared to go to the price. It is stated 
that a sixteen cell battery will supply 18 lamps of the 
above power. The electromotive force of the battery is 
thus not more than 16 volts, and is probably much less, 
that of the cell—carbon and zine being used—being only 
about one volt. The cost of lighting by this battery, the 
detailed construction and electrolyte of which have not 
yet been described, has been given as one-eighth of a 

enny per 5-candle lamp per hour. This would be one- 
ourth of a penny for a 10-candle lamp. Some people 
and some applications may be able-to afford this, but 
the great mass of people cannot. The same amount 
of light from a dynamo machine driven by a steam engine 
would cost not more than one-fourteenth thatsum. At the 
most moderate estimate seven 20-candle incandescent lamps 
can be maintained per horse-power. The cost of this for 
fuel alone at 2°25 lb. per horse-power per hour with coal 
costing 20s. per ton, would be just one farthing, so that at 
this rate the cost of one 10-candle lamp would be 0018d. 
per hour, or for a 5-candle lamp 0°009d. per hour. To 
compare these with the cost cf a carbon-zine battery, 
We may assume the zinc to cost not less than 2°5d. 
per pound in the battery. The electro-motive force 
of the couple will be practically 1 volt., and 202 Ib. 
or, say, 2lb. of zine will be required to give 1-horze 
power, and 1-horse power cannot be supposed to give more 
than 200 candles even from a battery. is gives us then 


ae exs = 0125 or one-eighth of a penny as stated 


for a 5-candle lamp, as compared with 0009. These figures 
only take into consideration the cost of the oxidising 


element in the cell, which is here taken at a very low 
price, and do not consider the electrotyte. 

We may then assume that even the last primary battery 
does not offer much promise of “solving the question of 
independent house and railway carriage lighting.” The 
Great-Northern Company may be able to pay the price, 
but oil-gas would probably suit the purpose better, and the 
public will have to look to something in the way of a lead 
or an iron battery for cheaper primary battery currents or 
to the distribution of dynamo-electric currents. 


GAS TESTING, 

Loypon is supposed to be supplied with gas possessing a 
specified lighting power, and complying with certain con- 
ditions as to purity. As a guarantee that the public get 
what they pay for, the Corporation and the Metropolitan 
Board, but more espec‘ally the latter body, have an oflicial 
staff, whose duty it is to test the gas day by day, and to 
report the results. If it were arranged that the gas 
examiner should walk into a house or shop just when and 
where he pleased, and bottle off a sample of the gas actually 
supplied on the premises, afterwards proceeding to examine 
this at his leisure, so as to ascertain its qualities, the gas 
companies would be under a very effective kind of swr- 
veillance. But no such method is supposed to be capable of 
rendering accurate scientific results. Hence the plan 
pursued is that of having fixed stations, where the official 
examiner mounts guard, as it were, for a portion of the day, 
or rather, of the night, and where he has an elaborate 
apparatus for the purpose of ascertaining the illuminatin 
power of the gas, and the extent to which it is ipwenaied 
with sulphur and ammonia. Sulphuretted hydrogen must 
be entirely absent, and the pressure must be of a prescribed 
amount. In 1868 it was required that each testing place 
should be as nearly as possible a thousand yards distant 
from the place where the gas to be tested was made. 
When the great works at Beckton were opened, it was 
objected as absurd to test the City gas at a distance of 
seven or eight miles from the consumer, and the law was 
altered to permit of being tested in the district to 
which it was supplied. When amalgathation began to 
take effect, another ditliculty presented itself. The Act of 
Parliament provided that if the was defective so as to 
come under the penalty clauses, the fine should be propor- 
tioned to the quantity of gas manufactured at the works 
from whence the defective supply proceeded. This 
answered very well, so long as it was possible to determine 
from what works the gas was actually sent out. But the 
re mee of amalgamation so mixed up the supply, that it 

came impossible to determine at any given point where 
the gas came from. To escape this dilemma the law was 
altered three years ago, so as to fix a penalty irrespective 
of the quantity of gas concerned. 

Such is the system which now exists ; but it is evident 
that perfection is not yet attained. Amalgamation on the 
part of the Chartered Company bas been carried to such a 

itch that not only is it difficult to say where the gas which 
is examined comes from, but there is a decided apprehen- 
sion that a considerable quantity of gas comes under no 
examination at all. There is something ludicrous in the 
spectacle of a duly qualified gas examiner sagely testing a 
stream of gas, while perhaps a couple of streams are passing 
away wholly unobserved. That is to say, three separate 
mains may proceed from one gasworks, and yet the testing 
station is only in communication with one of these mains. 
If the gas company can be trusted to do what is right 
with two-thirds of the supply, it would seem as if they 
might be trusted for the whole of it, and the trouble and 
expense of a delusive system might be got rid of alto- 
gether. The inadequacy of the plan now pursued is 
obvious when we find that the testing stations are actually 
less in number than the places at which gas is made. 
When we add to this the fact already mentioned, that a gas- 
works will sometimes have more than one main, it becomes 
still further evident that the quality of the metropolitan gas 
supply cannot be fully demonstrated by the official returns, 
It seems only reasonable to ask what the gas referees have 
been about to permit so lax a state of things to exist 
under theirauthority. These gentlemen, three in number, 
are well paid, and have ample powers wherewith to carry 
out their supervision effectually. It rests with them to 
— what testing places are required,and to see that 
they are established. We know at least of one case in 
which they allowed a most extracrdinary stretch of time 
for the establishment of a testing station, where one had 
become necessary owing to an amalgamation whereby a 
supply formerly outside their jurisdiction was brought 
within it. It appears to take about two years to get a 
testing station properly in order, and for all that time the 
gas supply takes care of itself. Now at last the Metro- 
politan Board find out for themselves that things are not 
quite as they should be. Mr. Dibdin, the chemical 
assistant to the Board, reports that a very important area 
lying between Notting-hill, Camden Town, Dalston, Shore- 
ditch, and Chelsea, is “ virtually unprotected by the action 
of the testing places.” Thus the consumers of gas in 
Kilburn, Paddington, Oxford-street, Regent-street, Charing 
Cross, and Bloomsbury, are without any assured benefit 
from the law which prescribes the lighting power and 
quality of the gas supplied to them, Even on the very 

remises of the Metropolitan Board, tbe gas consumed 
~ not been tested, but we hear a rumour of a test 
having been lately applied with very peculiar results, If 
this be so, we can understand how it comes to pass. that 
the members of the Board have been suddenly awakened 
to the absurdity of the situation. It is now proposed that 
additional gas-testing places shall be established, including 
one at the offices of the Board. Application is to be made 
to the Metropolitan Gas Referees accordingly, and we 
trust they will not allow a couple of years to elapse before 
the testing places are in full operation. 


ENGLISH AGRICULTURAL IMPLEMENTS IN INDIA, 


We have received through the India Office a document giving 
details of the agricultural implements and machines which have 
been experimented with and found efficient and useful in India. 
Of ploughs a great yariety is employed, The “ Kaisar,” which 


inverts as well as stirs the soil, is used in some localities for 
ploughing in light soils, its special advantages being cheapness, 
lightness, and simplicity of construction. It ploughs half an 
acre per day with ordinary country bullocks, inverting the soil 
to a depth of 5in., which is deeper than is done by the native 
plough. It is therefore very useful for crops like sugar-cane, 
which require for their cultivation that the ground shall have 
been carefully prepared. Except on very light soils, however, 
the “Kaisar” plough has not produced satisfactory results. In 
some districts various makes of the Swedish plough are used for 
general purposes on heavy or light soils. It combines strength, 
lightness, and efficiency ; works excellently on heavy soils with 
two pairs of cattle. On light soils one pair is quite sufficient, 
The Swedish single stilt is said to be the best-and cheapest 
lough yet introduved into India; 800 have been ordered 
or the Madras Presidency, while a native firm at 
Bellary has purchased 350 of the medium size for use on 
black cotton soil. With regard to Ransome’s ploughs, several 
reports are given, Mr. W. R, Robertson, superintendent of the 
Government Farm, Madras, states that this firm’s B.F.I. plough 
is used for general purposes but not adapted for very heavy 
work ; it possesses great efficiency for the draught employed, but 
is costly compared with other ploughs. Ransome’s primitive 
plough, which is used for irrigated land or for working between 
the rows of standing crops, is spoken of as being efficient, simple 
in construction, and low in cost if made up in India, resembling 
a country plough in appearance. Ransome’s Scotch plough is 
particularly adapted for cultivating land in preparation for cane 
crops, as it goes deep and thoroughly eradicates weeds ; and their 
turnwrest plough is in use on bill estates. Separate reports are 
given with regard to Howard's dwarf plough D, Howard's O.R, 
English plough, and Howard's No. S8.B. patent plough. The 
first, which is not adapted for very heavy work, being “ one of 
the lightest implements made,” is described as a very good and 
useful plough, but costly compared with others. It does 
effective work, and can be drawn by one pair of strong bullocks. 
The second, used on light and sandy soil, cleanses the land of 
weeds which defy the native tool. The Commissioner of the 
Northern Provinces says that it exposes all the soil in turn to 
the influence of the sun and atmosphere, brings into use the 
hitherto untouched wealth of subsoil, and by loosening a greater 
depth of land enables it to retain moisture. The third of these 
ploughs is stated to be most effective in working stiff soil; by it 
such land can be ploughed when in a hard, dry state, and at 
seasons when water is not to be had for irrigating to soften the 
svil. It has been used on the Hyderabad farm for these purposes 
for upwards of eleven years, and has been found most effective 
in eradicating deep-rooted perennial weeds, For cotton and 
crops which require weeding, it effects a saving in the cost of this 
operation, according to the testimony of the Superintendent of 
the Hyderabad Government Farm. He further states that land 
ploughed deep with it does not require to be irrigated so often 
to mature the crop as does similar land with ordinary tillage. 
Not only does it effectually invert the soil, but by burying the 
vegetation by which the soil may be covered it improves the 
texture of the ground. Of the several other ploughs to which 
detailed reference is made, no special remark need be made here, 
most of them being of the ordinary native makes. 

Several pages in the document before us are occupied by 
reports upon hoes, harrows, grubbers, &c. Ransome’s bulloc 
hoe, used for cultivating or hoeing between the rows of standing 
crops, is looked upon as an economical implement producing expedi- 
tious work. On moderately large farms it is, in fact, regarded 
as a very useful implement. The English four-pronged forks 
are being gradually substituted on the tea gardens for the hoe, 
than which they are more effective, especially on_hill-sides, 
breaking up the earth more effectually. Howard's drag harrows 
have been experimented with, but the set tried was proved to be 
too heavy for an ordinary cultivator. Messrs. Ransome’s jointed 
chain and other harrows are well spoken of for breaking clods 
and covering the seed. A corn drill of English manufacture— 
maker’s name not mentioned—has been successfully tried for all 
kinds of seed except cotton. Messrs. Coleman and Morton's 
cultivators as used on the Government Farm, Hyderabad, are 
found to be too heavy for the cattle. Three pairs are not able to 
work them effectively, except on the lightest portion of the farm, 
and after the land has been softened by watering. Lighter 
cultivators are recommended for use by the Indian farmer. The 
other agricultural implements of English manufacture which 
have been found efficient in India may be summarised as follows : 
—Thomas Corbet’s winnowing, corn-dressing, and screening 
machines ; Rollins and Co.’s corn sheller, used for separating the 
maize from the cob on which it grows; Ransome’s winnowers ; 
Dell’s winnowers; several varieties of English thrashers ; 
Ransome’s chaff-cutter and thrashing and winnowing machine ; 
Burgess and Key’s water lifts ; Ransome’s cake and corn mills ; 
and Gordon and Co.’s cotton gins and bullock gears, 


THE NORTH-EAST COAST EXHIBITION, 
Ir is satisfactory to learn from a report just issued that the 
uniary result of the Exhibition of Marine Engineering and 
Naval Architecture, held last year at Tynemouth, is such as not 


‘only to relieve the guarantors from all question of responsibility, 


but to place a handsome balance for disposal in the hands of the 
committee. Ata recent meeting held in Newcastle, the Ear) of 
Ravensworth, president, in the chair, the report of the Executive 
Committee was read, and it stated that after paying all expenses 
a sum of a little over £1100 remained for distribution, Out of 
this it was proposed to invest £750 with trustees to form the 
nucleus of a fund for the foundation of a chair of naval engineer- 
ing and architecture in the Durham College of Science at New- 
castle-on-Tyne, and to hand the balance, in amounts varying 
from £25 to £120, to various charitable institutions in the 
neighbourhood, Seeing that the expenditure very largely 
exceeded the original estimate on account of the undertaking 
assuming so much greater dimensions than was at first contem- 
plated, the report must be considered in the highest degree satis- 
factory, while the disposal of the surplus must be acknowledged 
to be extremely appropriate and judicious, That the Tyneside 
district, in which shipbuilding and engineering matters connected 
therewith are so largely represented, is at present without means 
of encouraging the acquirement of scientific and practical know- 
ledge on such subjects, is certainly surprising; and though the 
amount voted by the committee is merely a nucleus of the 
£12,000 that would be required to properly endow a chair of 
naval architecture, we hope that now the matter is mooted there 
will be no difficulty in obtaining the rest. As Sir William Arm- 
strong put it at the meeting, it would scarcely be creditable to 
the district if they remained in the background, and allowed 
Glasgow, Dundee, and other places which have already esta- 
blished and endowed chairs of naval architecture, to continue 
before them in the advancement of accurate knowledge. 


Tue late Dr. Siemens was buried in Kensal Green Cemetery on 
enter, the funeral service being performed in Westminster 
Abbey. 
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Strains on Braced Iron Arches and Arched Iron 
§. Hearorp. London: E, and F. N, Spon. 
Graphic Methods of Computing Stresses in Jointed Structures. By 

Cuartes Ormssy Burce, M.LC.E, Excerpt Minutes | of 
Proceedings of the Institution of Civil Engineers,” vol. lxxiv., 

Session 1882-3, Part IV. 
In the first work cited above a laudable attempt is made 
to treat braced iron arches and arched iron ribs by purely 
graphic methods, In the ve beginning of his work Mr. 
Heaford honestly states that he assumes the inclined reac- 
tions at the ends of the arch to pass through the crown; and 
in fact this principle is tacitly taken for granted throughout 
the whole of the work. It may therefore be said that the 
truth or error of the given methods depends entirely upon 
the fulfilment of this fundamental condition, Hence it is 
very necessary to examine what kind of arguments are 
adduced in favour of this indispensable hypothesis, and 
we find that the proof is wholly based upon analogy drawn 
from a comparison of straight and bowstring girders, the 
behaviour of which under strain is, according to the 
author’s view, similar in this essential respect to that of 
the arch, Subsequently it is shown that, if this principle 
be once admitted, the component parts of the resultant 
W (a —b) 


Bridges. By A. 
1883, 


thrust in an arch are given by the formula— in 
which W is the particular weight considered, a the half 
span, d the perpendicular distance of the line of action of 
W from the centre of span, and 7 the central depth 
of the straight or bowstring girder, or again the ver- 
tical rise of the arch. The resultant thrust will be 
the sum of these component thrusts, and can be graphically 
represented by a line drawn perpendicularly to the vertical 
line of loads. The loose end of this line and the two 
extremities of the vertical line of loads furnish the nuclei 
necessary for the construction of the reciprocal figure of the 
arch, The reciprocal diagram when built up should hinge 
upon the outer end of the line-reciprocal of the thrust; or 
in other words, lines, reciprocal of members lying on 
opposite sides of the centre of, the arch, should be related 
inversely in sense and direction relatively to the end of 
the horizontal thrust in the diagram of stresses. Hence, 
the end of the thrust might be fitly named the point of 
inversion of the diagram, which to our mind isa more 
apposite term than the expression “ to turn upon,” used by 
the author to convey the same idea. The above statement 
contains a brief but still fair exposition of the method of 
treating iron arches proposed in the little volume we have 
under review. It will be seen that everything depends 
upon the truth of the assumption that the end reactions 
pass through the crown of the arch, which is nowhere proved 
to demonstration. This hypothesis is open to much 
criticism. Many authors lean to the belief that the end 
reactions lie tangent to the curve of the arch at the abut- 
ments, or normal to the face of the abutments themselves. 
In any case a wide difference exists between parallel and 
bowstring girders and braced iron arches or arched iron 
ribs, and therefore it is very dangerous to argue by analogy 
from one class of structures to the other. For example, a 
bowstring girder constitutes a perfect framework. Its great 
tie-rod or lower boom pulls in a definite way and direction ; 
whereas in an iron arched rib the abutments deliver upon 
the curved line of the arch a reaction, the direction of 
which depends to a vast extent upon the angles of the 
bedding and the character of the connection. On this 
account the assumption made seems far too general, and 
scarcely tenable in the majority of cases, In certain 
particular instances the end reaction may pass through 
the crown of the arch, but in a far greater number of 
cases we incline to the belief that these reactions will fall 
on the near side of that point. But, granting the truth 
of the first hypothesis, the theory built upon it is strictly 
correct, and the treatment of the subject clear and 
logical. The elucidation of the principle that “all forces 
or strains acting about any point in the structure or 
polygon shall keep that point in equilibrium” is excep- 
tionally good. But in other places we find traces of a 
want of y ror sequence, For instance, we can readily 
admit the principle that a structure may be hinged on an 
point where the stress changes sign by passing throug 
zero ; but it is scarcely legitimate to argue, as the author 
does on p. 33, that, because the stress is nil at a certain 
art of the straight boom or platform of the arch, it can 
hinged somewhere else at a point on the curved rib 
situate between two members in which the stress is con- 
tinuously compressive, and attains the values of 10 02 and 
12°15 tons respectively. Moreover, there are a few false 
references and clerical errors which should be corrected 
if the book reaches a second edition. The well-known 
name of Clerk Maxwell is invariably spelt Clark Maxwell. 
On page 7, line 3, the thrust should be 17°5 tons not 12°5 tons, 
On page 13, Plate III, should read Plate II, On page 
17, line 14, for H read A. Again, the author often uses 
capital letters in the text corresponding to small italics on 
the plates. 
Taken as a whole, Mr. Heaford’s little work represents 
a conscientious effort to grasp the difficult problem of 
treating arched iron ribs am braced iron arches by 
purely graphic methods; and, although the assumption 
upon which the method hinges appears to us false, or at 
least not generally true, the author has made a great ste 
in advance, and has thrown new light on a problem which 
may be classed as one of the geometric puzzles of the age. 
In the paper on “Graphic Methods,” by Mr. Burge, a 
second attempt is made to grapple with the same problem, 
but not with equal success, The author evidently has 
not matured his notions of the first principles of graphic 
statics, To take an instance, on page 4 he states that 
where in a framework structure “there is a joint around 
which there are more than two forces to be ascertained, the 
problem is insoluble by the graphic method ;” whereas, as 
a matter of fact, the problem is directly soluble by the 
— method of sections—see “Levy, La Statique 
raphique,” or “Graham’s Graphic and Analytic Statics,” 
pp. 19 and 67, Again, Mr, Burge invariably assumes the 


reactions to have been previously “estimated,” instead of 
finding them by the graphic method of polar polygons. 
The treatment of wind pressure on roofs by means of 
separate diagrams is quite superfluous, not only because 
the same operation can be performed in one combined 
diagram, but also because in all cases exemplified the 
superadded stresses due to wind are of the same sign as 
those due to the vertical loading, and approximate very 
closely to what would have resulted from correspondin 
increase in the distributed loads in the ratio of the win 
pressures, In the part where he deals with the braced 
arch, Mr, Burge is guilty of a petitio principii, for at the 
outset he assumes the horizontal thrust to be known, 
which, in a paper dealing ex professo with the subject, is 
a very easy way indeed of cutting the Gordian knot 
of the problem. The author, Lowever, is more con- 
sistent in his treatment of unbraced arched ribs; 
but here again he makes an assumption that the 
vertical reactions at the ends of the arch are equal. 
Hence the method is crippled in its birth by being limited 
to a particular case, After implicitly making this assump- 
tion, the author next proceeds to draw a curve of equi- 
libriums approximating to the true form of the arch. “The 
following preliminary hypothesis is then established :— 
“ From points on the centre line of the arch where it is at 
its maximum distance from the curve of equilibrium, sup- 
pose members to be introduced connecting these points to 
the centre of the arch.” Under these conditions the reci- 
procal diagram is constructed in the usual way, and the two 
‘ gaps,” corresponding to the introduced members, typify, 
according to Clerk Maxwell's principle, the stresses acting 
in the directions of the ideal struts or ties. Reserving our 
right to question the author's first assumption, we are in- 
clined to agree in this icular case with his conclusion 
that “at the intersection of the two curves—of arch and 
equilibrium—the transverse strains are evidently ni/. For 
the point where the arch is at its maximum distance from 
the curve the stresses are approximately the same as would 
be produced in a girder of the same dimensions as the sec- 
tion of the rib between the intersections with a load, the 
resultant of which is equal to the stress on the supposed 
introduced member.” 

The inference to be drawn from a comparison of these 
two attempts to deal with the difficult problem of the arch 
is that both methods rest on broad and very question- 
able assumptions, Eliminating the truth or error of 
these preliminary hypotheses, the first work may be said to 
solve the problem in a very lucid and scientific form; 
whereas there is not a page in the second paper which does 
not betray insufficient grasp of the ordinary graphic pro- 
cesses. Moreover, the notation adopted by Mr. Burge is 
clumsy and needlessly complex. A good notation should 
be founded upon the mutual and intrinsic relations existing 
between the outline of the structure and the lines of the 
reciprocal figure, not upon any arbitrary notion which may 
suggest itself to the mind of the writer. If the letter 
system be adopted, then Bow’s method of lettering the 
spaces is far the best; butif the number method be chosen, 
which is better adapted for large and important structures, 
its purely numerical character should be preserved, and a 
hybrid compound of both systems sedulously avoided. 


Designing Wrought and Cast Iron Structures: Part I.: Notes, 
Calculations, and Working Drawings for Wrought and Cast 
Iron Girders of 20ft. Span. By Henry Apams, M. Inst. C.E., 
M. Inst. M.E., Professor of Engineering at the City of London 
College. London; 60, Queen Victoria-street. 

Tuis book, published in the interest and for the use of the 

engineering classes of the City of London College, will 

greatly assist those who are commencing to design 
structural ironwork before they have acquired that practical 
experience which is necessary to qualify theoretical rules. 

Indeed, as a mere enumeration of the points to be 

regarded, the book will be of use to those of older years, 

whose general practice requires only occasionally the 
designing of girders. We fear, however, that in this, asin 
many other handbooks, no royal road to learning has been 
discovered ; and the would-be designer will find himself 
puzzled when a case presents itself demanding modi- 
fications of the simple examples given. It is one of 
the teacher’s difficulties how to realise the condition 
of mind of his pupils; and how to approach his 
subject from a point sufficiently rudimentary without 
descending to trivialities, and this difficulty must be 
increased when writing for pupils in various stages of 
advancement. For instance: If it be necessary to describe, 
as on page 3, the difference between wrought and cast 
iron, the pupils who need such a description will hardly be 
able to appreciate the subsequent rules. The estimates of 

cost, though approximately correct, are given only in a 

summary fashion, and are likely to mislead those who are 

unaware of the numerous and ever-varying items of ex- 

nse which go to make up the actual cost or selling price. 

e are glad to see the remarks on 24, as to the 
necessity for allowing a margin of strength for future years, 
the possible loss by oxidation being too often ignored ; but 
we should have preferred to see the caution applied to 
wrought iron rather than to cast iron. As this book is 
published in connection with lectures at the College of 
which the author is a Professor, the rules and examples 
given may, as an adjunct or supplement to such lectures, 
serve a wider purpose than is apparent on the face of them; 
and our sympathies are so entirely with the College and its 
aims that, if only as part of an admirable whole, we give 
this first part of the book a hearty welcome, and shall look 
with interest for the succeeding chapters which are promised. 


COLONEL RICH AND THE SOUTH-WESTERN 
ROLLING STOCK AND PERMANENT WAY. 
A REPORT to the Railway Department of the Board of Trade 
affords scope for considerable speculation on some of the future 
possibilities of the London and South-Western Railway, not only 
as a passenger-carrying concern, but as affording occasional 
amusement for railway people in particular and everybody in 
general, especially those who have enjoyed some of the 
vagaries of trains on South-Western railways, Colonel Rich has 


written a report on the accident that occurred on September 17th 
in Portsmouth Town station-yard, on the London and South- 
Western and London, Brighton, and South Coast Joint Railway, 
when the coach at the tail of the 3.40 p.m. fast train from 
Waterloo station, London, left the rails. It is true that only one 
passenger is returned as having been shaken; but this is a case 
of the proverbial last straw, and though it is a very small straw 
indeed, it seems to have been enough to turn the balance of 
Colonel Rich’s equanimity, for he has written a report which 
probably may be looked upon as a lash that had been prepared, 
but withheld in deference to a misplaced mercifulness, 

The train consisted of an engine and tender, two first-clasa, one 
second and three third-class coaches, the last of which was fitted 
with a brake compartment, in which the guard in charge was 
travelling with the luggage. The brake and luggage compart- 
ment was at the back of the train, which was fitted throughout 
with the automatic vacuum brake. This brake was not in 
working order when the train left Waterloo, so that a steam 
brake on the engine and the screw-brakes on the tender and in 
the guard’s compartment, were the only brakes available during 
the journey. 

Colonel Rich says he observed peculiarities about a South- 
Western coach and the permanent way. There are peculiarities 
about some coaches. Some of the constant travellers on this line 
will have observed peculiarities about a good many of the South- 
Western coaches, but Colonel Rich’s observations only relate to 
one coach. Those peculiarities which are noticed by constant 
travellers are very much of the same order as those belonging 
to the coaches of the South-Eastern Railway Company, and it is 
remarkable what an intimate relation there is between their 
number and the age of the coaches. The latter deserve a place 
in a museum of antiquities, for by the side of some of those of 
one or two northern lines they suggest the relation that may be 
said to exist between the appearance and comfort of a London 
river steamer and a Mississippi boat. The affection which is 
evidently entertained by the company, or its chairman, for these 
old poe is almost touching in the sense of exemplary grati- 
tude to things for the good they have been. Nothing else can keep 
such things on the line. They are equare, low-ceilinged, cornered 
everywhere, cold, straight, draughty, noisy, wandering, 
vibrating, stuffy, dirty, dark, dingy, creaking, loose-win- 
dowed, worn out, dangerous old coaches, and plenty of the 
old South-Western stock is nearly as bad. But this is not 
what Colonel Rich observed. He observed that the London and 
South-Western Railway Company’s gauge for the wheels of the 
rolling stock is slightly—about ;'gin. to ‘zin.—wider than the 
permanent way guage which was given to him to gauge the road. 
This should conduce to steady running, but he does not think it is 
conducive to safe running, particularly on curves or in passing 
through points and crossings. He observed that the springs 
were seated on the axle-boxes and that the coach was hung to 
the springs by a chain link and pin, which allowed a foot of play. 
The accident was brought about by the springs upsetting 
under the carriage. Colonel Rich has directed the company’s 
attention to its railway, as the “motion of the trains is 
decidedly less smooth than the movement of trains on the 
principal lines at the north side of London.” He believes 
this to be partly attributable to the permanent way, but moreso 
to the rolling stock. The running at the south side of 
Petersfield is particularly rough. Colonel Rich makes an 
amusing suggestion. He says :—“In cases where trains or 
parts of trains have left the rails, and the company has failed to 
discover and to give any satisfactory reason for the accident, I 
think it would be well if the chief engineer and chief locomo- 
tive and carriage superintendent attended the inquiry, as the 
cause of vehicles leaving the rails when trains are running must 
be some defect in the permanent way or rolling stock.” Let us 
imagine Mr. Jacomb and Mr. Adams face to face settling this 
question of defect in the permanent way, or in the rolling stock, 
or in something that causes the derailments. If Mr. Jacomb 
were to agree that his permanent way was bad all through, and 
Mr. Adams that much of his rolling stock was defective, then 
nothing more might be heard about the matter until the next 
derailment; but if these gentlemen began to describe the results 
of the other’s work, outsiders might find a good deal to amuse 
them. After all, the fault is not with Mr. Jacomb or Mr. Adams, 
but with the directors, who limit expenditure. 


Mr. Ropertson, M.P., has intimated to the Chester Town 
Council that he finds the difficulties in the way of canalising the 
Dee to be so great that he has been reluctantly compelled to 
abandon the project. The cleaning of the Dee by scouring and 
natural action will be promo 

SouTrH KENSINGTON during the week ending 
Nov. 24th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9142; mercantile marine, Indi 
section, and other collections, 2073. On Wednesday, Thursday, 


. and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1388 ; 


mercantile marine, Indian section, and other collections, 127. 
Total, 12,730. Average of corresponding week in former years, 
12,591. Total from the opening of the Museum, 22,589,430. 

New Process FOR COVERING IRON WITH A BRONZE-LIKE SUR- 
FACE.—According to L. Meyer, in the Polytechnisch. Journal, the 
following method is admirably successful in producing a bronze- 
like surface, All the methods as yet known for producing a bronze- 
like surface, by rubbing over the surface of the iron an acid solu- 
tion of copper or an iron solution, letting it dry in the air, brushing 
off the rust produced in this way, and an abundant repetition of 
this method, give a more or less light or dark reddish-brown crust 
ofrust on the iron body. Objects formed of iron can easily be covered 
with copper or brass by dipping them in therequisitesolution, or by sub- 
mitting them to the galvanicmethod. Thesurfaces so prepared, how- 
ever, peel off in a short time, especially if the surface of the iron 
be not polished bright at the time ; by exposure to moist air in par- 
ticular. By the method given below, it is possible to cover iron 
objects, especially such as have an artistic aim, with a fine bronze- 
like surface ; it resists pretty satisfactorily the infiuence of moisture, 
and one is, moreover, enabled to apply it to any object with great 
ease. The clean, polished objects, devoid of all traces of fat, are 
to be exposed to the action of the vapours of a heated mixture of 
hydrochloric acid and nitric acid, in equal portions, for from two 
to five minutes ; they are not to be shifted, and the temperature 
may range from 300 deg. to 350 deg. C. The heating is continued 
so long that the bronze-like surface is well developed on the sur- 
face of the objects. After the objects have cooled, they should be 
well rubbed down with vaseline, and again heated till the vaesline 
begins to decompose. When again cold they should be a second 
time treated with vaseline in the same way. If the vapour of a 
mixture of the two concentrated acids is allowed to act on an iron 
object in this manner, a light reddish-brown tone is developed. If 
some acetic acid be mixed with the two acids, and the vapour of all 
the acids together be allowed to act on the metallic surface, a sur- 
face of a fine bronze yellow colour can be obtained. By using 
different mixtures of these acids every tint, from a dull red-brown 
to a light brown, and from a dull brownish-yellow to light brown- 
yellow can be produced on the surface of the iron. In this way 
some T-rods for iron boxes were covered with a bronze-like surface, 
and at the end of ten months, although exposed during the whole 
time to the action of the acid fumes of a laboratory, they had 
undergone no trace of any change, : 
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HYDRAULIC SHIP-RIVETTING MACHINE, 


ae 


Mr. TWEDDELL has modified the hydraulic rivetter until the | 
places into which it cannot be got are extremely few. A power- 
ful machine has been in use for some time for rivetting keels. | 
The accompanying engraving illustrates a machine tool, made 
by Messrs. Fielding and Platt, engineers, Gloucester, now being | 
much used in ship-yards. The little diagram shows it in posi- 


| 
tion, and explains the nature of the work which it is intended to | 
do, namely, closing up rivets in comparatively inaccessible places | 
about the covering boards and waterways of iron vessels. The | 
drawing explains itself, the too] being of a pattern now very well | 
known indeed. 


FURNESS AND ROBERTSHAW’S VALVES. 


THE accompanying engraving illustrates a stop valve now being | 
brought out by Messrs. Furness and Robertshaw, of Simpson- | 


street, Manchester. Fig 1, elevation; Fig. 2, section. By | 
referring to Figs. 1 and 2 it will be seen that the cover or spindle 
portion and the body of the valves are bolted together; and by 


unscrewing the bolts the cover or spindle portion can be removed 
without disturbing the pipes or body of the valve. The valve 
above tho of the body, as shown in Fig. 2, 


| and displacement in each cham 


thereby rendering it easy to repair. It is claimed for these 
valves that a decided economy in cocks and valves is effected, as 
the parts most liable to use or wear can be repaired indefinitely 
at small cost and with great facility, thus making the old valve 
equal to a new ore, and avoiding the necessity of disturbing any 
of the pipes when this valve requires repairs. 


THE INVINCIBLE PUMP. 


THE accompanying illustrations from the American Sanitary 
Engineer, Figs. 1 and 2, show a pump, the _ of which is 
claimed to be new. It consists of a valve section a that is 
stationary, with hollow ends, which extend through each end of 
the pump cylinder and the cylinder itself, which is pivotted on 
the protruding ends of the valve section, and to which is attached 


BALL VaLVE-~—— 
PISTON——— 
vALvE SECTION—— 
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the sector piston. This sector in connection with the valve 
section divides the cylinder lengthwise into two chambers, The 
rocking of the cylinder by the handle gives alternate vacuum 
ber. There are four valves—two 
-uction and two delivery. The packing in the valve section 
consists of strips of leather let in flush, or nearly so, with the 


metal. The sector is also packed in the same way. It is made 
with interchangeable parts, which are lettered and numbered to 
facilitate the duplication. Fig. 2 shows the pump arranged to 
go on wash-bowl slabs in places where the water does not rise to 
the bowl. It is called the Invincible. Messrs. Nathan and 
Dreyfus, Liberty-street, New York, are the manufacturers. 
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PICTET’S ICE MACHINE. 


On page 420 we illustrate one of Raoul Pictet’s patent ice 
machines, capable of producing 3 tons 12 cwt. of pure transparent 
ice in twenty-four hours, which was exhibited in operation at 
the Engineering and Metal Trades Exhibition by Messrs. Em. 
merson, Murgatroyd, and Co., Stockport, the sole makers 
for this country. It depends for its action on the rapid 
vaporisation of sulphurous anhydride (SO,), a volatile liquid 
whose boiling point at atmospheric pressure is 14 deg. Fah., and 
which has an absolute vapour tension of about 75 lb. per square 
inch at a temperature of 95 deg. Fah., and a latent heat of 
vaporisation of 182 thermal units, Sulphurous anhydride is 
therefore intermediate between the very volatile liquids, such as 
carbonic acid, ammonia, methylic ether, &c., and liquids of com- 


ang, | low volatility, such as sulphuric ether, sulphide of 
carbon, &c. The machine consists essentially of a water 


jacketted pump A with the suction connected to a refrigerator b, 
and the delivery to a condenser C, the pump being a double- 
.cting one, such as is ordinarily used for the compression of gases, 
while the refrigerator and condenser are long cylindrical copper 
vessels containing tubes, through which, in the one case, brine, or 
any liquid it is desired to cool, is caused to flow, and in the other a 
current of cold water is circulated. Assuming the air to have 
been exhausted, and the refrigerator partially filled with sul- 
phurous anhydride, if the pump is set in motion a portion of 
the vapour will be drawn off, so ing a reduction in pressure 
on the surface of the liquid, which will therefore immediately 
commence to boil and give off fresh vapour to replace that re- 
moved, This boiling causes a certain weight of liquid to pass to 
the state of vapour, and each pound so changed absorbs 182 
thermal units, which must be supplied from the metallic sides of 
the refrigerator. At each stroke of the pump the temperature 
o£ the liquid will be lowered and the vapour tension diminished, 
and when this tension equals that of the atmosphere, the tem- 
perature will be exactly 14 deg. Fah. It will thus be seen that 
brine or any uncongealable liquid in which the refrigerator is 
immersed can be made the medium for supplying the heat 
absorbed in the formation of the vapour, and with its tempera- 
ture thus reduced, can also, in turn, be utilised for abstracting 
heat from any other hotter substance. E 

If the evaporated sulphurous acid .was not returned to the 
refrigerator the operation would not last long, but would cease 
as soon as the supply of liquid was exhausted. To avoid this 
the ome delivers the vapour into the condenser, which is kept 
cool by means of a circulation of cold water. The vapour being 
discharged at each stroke, the pressure in the condenser will 
gradually rise after starting until it reaches the tension due to 
the temperature of the water, after which condensation will take 
place, provided enough water be supplied to carry off the heat of 
vaporisation which is here set free. In this manner at each 
stroke of the pump a quantity of liquid is formed in the con- 
denser exactly equal to that withdrawn from the refrigerator by 
evaporation, and by connecting the two vessels by a pipe with 
regulating valve, the superior pressure in the condenser causes it 
to flow back in a constant stream to be again evaporated and 
condensed. The flow of the sulphurovs anhydride through the 
 igaead is indicated in the engravings by the arrows in dotted 

nes. 

The quantity of cold produced, that is to say, the number of 
thermal units abstracted, is directly proportioned to the weight 
of liquid evaporated, while the degree of cold depends on the 
vapour tension in the refrigerator ; the lower the tension, the lower 
being the temperature at which the liquid will boil. 

The method of utilising the cold is of course subject to modi- 
fication according to the nature of the application. The engrav- 
ings show a small ice-making plant, which, though not 
representing the size and number of ice moulds and tanks 
actually employed in an apparatus suitable for a machine of this 
capacity—special arrangements having to be made to suit the 
limited space at the Exhibition—will serve to illustrate the 
process. The refrigerator B is entirely immersed in brine 
contained in the insulated wrought iron tank D, in which also 
are suspended the four ice moulds E. At the end of the refrige- 
rator is placed a screw, which is caused to revolve by a 
spindle passing through a stuffing-box to the outside of the tank, 
and which sets up a current of brine through the tubes of the 
refrigerator, round partitions ia the tank, past the ice moulds, 
and back to the refrigerator, the direction being shown by the 
arrows in full lines. In this way the brine is alternately 
cooled by the refrigerator and warmed by the heat given 
off in the ice moulds during the formation of ice. If 
it is desired to produce transparent ice, it is necessary 
to agitate the water during the process of freezing, otherwise 
particles of air would be occluded and cause opacity. The agita- 
tion is accomplished by means of weigh bars G extending across 
the tank, and baving a rocking motion imparted to them by a 
small crank on ashaft driven by a belt from a pulley on the 
overhead shaft, levers on the we'gh bars giving a vibratory 
motion to wood plungers in the moulds, so inducing a continual 
movement of the water. When it is not of importance to pro- 
duce clear ice the agitators are dispensed with. 

In addition to the manufacture of ice, machines of this type 
are applied to the cooling of liquids direct, without the inter- 
vention of brine, the liquid itself being passed through the 
refrigerator by a pump. They are also used for cooling cold 
storage rooms either in conjunction with ice making or alone. 
In this case either a part or the whole of the brine is pumped 
from the refrigeratcr into thin iron trays forming the roof of 
the chamber, and allowed to flow from one end to the other 
over a series of transverse dams back to the refrigerator to be 
again cooled, while the air is reduced in temperature by contact 
with under surfaces of the trays. Such an arrangement was 
exhibited at the Agricultural Hall, the pipe, shown broken 
off in the engraving, leading the brine to the chamber, while crank 
pipe returns it to the tank. The brine pump K is shown in 
elevation, and is driven by an excentric on the overhead shaft. 

We understand that a considerable number of these machines 
is at work in various parts of the world, making ice and per- 
forming other cooling operations, and that they bave given great 
satisfaction. Among the advantages claimed for sulphurous 
anbydride over other liquids commonly in use are that the pres- 
sare in the condenser is not excessive, generally averaging from 
20 Ib. to 40 1b. per square inch above the atmosphere; that but 
little vacuum is required in the refrigerator; that the pump is of 
much smaller capacity than when ether is used; and that the 
material itself is a good lubricant and has no deleterious action 
upon metals, The vapour pump re | be driven direct by a 
steam engine, as in the plant illustrated, or by means of a belt 
from any independent motor. The apparatus shown at the 
Exhibition was well designed and exceedingly neat in appearance, 
the workmanship also being of a very high character. 


A TERRIBLE accident occurred on the 23rd inst. on the Lake of 
Geneva between Evian and Ouchy. The steamboat Cygne ran into 


the steamer Rhéne and sank her. Twenty of the passengers were 
drowned. 
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THE SOCIETY OF ENGINEERS. 

Tur following syllabus of lectures to be given in the reading- 
room of the Society of Engineers, 6, Westminster-chambers, 8.W., 
during the winter session, 1883-84, commencing punctually at 7.30 
p.m. each evening, has just been issued :— 


irst Course. Meteorology,” Mr. Wm. Marriott 
"Met. Soc., assistant secretary of the Royal Meteorological 


ety. 
I. (December 6th). —Temperature.—Introductory—Con- 
stitution of the atmosphere—Temperature of the Air—The ther- 
mometer—Scales—Maximum, minimum, and self-recording ther- 
mometers—Verification—Exposure—Diurnal and annual range of 
temperature—Mean temperature—Decrease of temperature with 
elevation—Balloon observations—Boiling-point ther t 


General remarks upon t y structu The origin and his- 
tory of the Exhibition Building ‘of 1851—The advantages and dis- 
advantages of this form of structure—Its transportation from 
Hyde Park to Sydenham—Its alterations and improvements—The 
water towers—The pumping engines and founta The general 
cost of maintenance—Concluding remarks. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE GENERAL THEORY OF THERMODYNAMICS. 
THE first of the six lectures on “‘Heat in its Mechanical Appli- 
cations,” was delivered on Thursday proton, 15th of November, 
Professor Osborne Reynolds, M.A., F.R.S., the subject being 
‘The General Theory of ‘’thermodynamics,” The following is an 


Lecture II. (December 13th),—Temperature (continued).—Iso- 
thermal charts—Distribution of temperature—Influence of land 
and water—Extreme temperatures—Great heat—Severe frostse— 
Freezing of lakes—Temperature of the soil--Sea temperature— 
Solar radiati Acti ter—Black-bulb thermometer in vacuo 
—Sunshine recorder—Terrestrial radiation. 

Lecture III, (December 20th).— Atmospheric pressure.—The 
aneroid—Sympieso- 
meter—Glycerine barometer—Measurement of heights by the 
barometer—Diurnal and annual range of atmospheric pressure— 
Flow of underground water—Oolliery explosions—lIsobaric charts 

clones—Anti-cyclones—Distribution of pressure. 
Lecture IV, (January 3rd).—Wind.— irection— Pressure— 
Velocity—A t B rt’s scale—Conversion of velocity 
into pressure—Extreme pressures—Diurnal and annual variation 
of the wind—Wind-roses—Relation of wind to barometric pres- 
sure—Land and sea breezes—Buys Ballot’s law—Prevailing winds 
—Trades—-Anti-trades—Law of storms—Monsoons— hone 

i Hill and valley winds—Féhn—Whirlwinds—Tornado— 
Dust-storms, 

Lecture V. (January 10th).—Moisture.—Aqueous vapour— 
Evaporation—Atmometers—Hygrometry—Absorption and conden- 
sation hygrometers—Dry and wet bulb thermometers—Dew-point 
—Relative humidity — Dew — Hoar-frost — Mist — Fog — Clouds— 
Halo—Rainbow. 

Lecture VI. (January 17th).—Rainfall.—Cause of rain—Rain- 
gauges—Exposure—Influence of height—Influence of mountains 
—Excessive falls—British rainfall system—Wet and years— 
Floods—Droughts and famines—Sunspots and rainfall—Influence 
of forests on rainfall, 

Lecture VII, (January 24th).—Snow, Hail, and Electrical 
Phenomena.—Snow—Formation—Snow crystals—Measurement of 
snow —Hail—Theory of the formation of hail—Hailstones— Fall of 
ice—Damage by hail—Atmospheric electricity—Electrometers— 
Lightning—Forms of lightning—Thunder—Action of lightning— 
Lightning conductors—Thunderstorms—Diurnal and annual 
periods—Ozone. 

Lecture VIII. (January 31st).—Climate and Weather.—Insular 
and continental climate—British climate—Influence of the Gulf 
Stream—Health resorts—Weather and disease—Weather forecasts 
—Storm warnings—Weather prognostics—Conclusion. 

Second Course.—‘‘ On Electrical ere" by Mr, John C, 
Fell, M.IL.M.E., Wh. Sc., Fel. Inst. P.A., professor of electrical 
engineering, City of London College. 

ture I, (January 7th).—Electricity—Mechanical theory— 
Magnetism—Electro and permanent magnets—Inductive discharge 
—Spark igniters, and character of the current. 

Lecture IL, (January 14th).—Galvanic electricity—Commercial 
galvanic batteries—Varieties—Arrangement of batteries for maxi- 
mum etfect—Internal resistance—Electrolysis—Electro-plating. 

Lecture III, (January 2lst).— Dynamo-elcctricity — Current 
generation—Units of current strength and resistance—Dynamo- 
electric machines—Varieties—Modern improvements. 

Lecture 1V. (January 28th).—Electric arc lights—Varieties— 
The Gramme—The Weston—The Brockie—The Brush, &c.—Auto- 
matic adjustments—Heating and lighting effects of current—Con- 
ductors and dielectrics, 

Lecture V. (February 11th).— Electric incandescent lights— 
Varieties—The Edison—The Swan, &c.—Current resistances— 
Sub-divisions of current—The filaments—Shunts—Safety junctions. 

Lecture VI. (February 18th).—The electric motor—Essential 
principles—Varieties—The Siemens—Ayrton and Perry’s—Modes 
of application—Electrical haulage—The transmission of electrical 
power. 

Lecture VII, (February 25th),—The accumulator — Secondary 
batteries—Varieties—The Faure, &c.—Applications to electric 
launches, railways, and tramways—Ammeters— 

olt-meters, &c. 

Lecture VIII. (March 10th).—Thermo-electricity — Direct con- 
version of heat into work—Thermo-piles—Telephony—The Gower- 
Bell—The Edison— Transmitters and receivers—Primary and 
secondary currents. 

Third Cow se.—‘‘On General Engineering Construction,” by 
Mr. J. W. Wilson, M. Inst., C.E., M.I.M.E.,and Mr. J. W. Wilson, 
jun., Assoc, M. Inst., C.E., M.S.E. (Principal and Vice-Principal 
of the Crystal Palace School of Practical Engineering). 

Lecture I, (February 14th).—Mr. J. W. Wilson: General Intro- 
duction to the Consideration of the Materials used by Engineers in 
Construction.—Introductory remarks—Importance of a thorough 
knowledge of the nature of materials to the engineer—Hints upon 
iron ores and their eo fuels—Upon the preparation 
of wrought iron and steel—Upon stone, brick, and concrete—Upon 
glass, slates, tiles, and other materials for covering. 

Lecture II, (February 21st).—Mr. J. W. Wilson, jun.: The 
Work of the Drawing Office.—Implements and materials—The 

tion of working and finished drawi tracings, &c.—Free- 
d ee culation—Getting out 
quantities—Estimating e preparation of specifications—The 
use of drawings, specifications, 
work in construction, 

Lecture III, (February 28th).—Mr. J. W. Wilson. jun.: The 
Work of the Pattern Shop and Foundry.—Hints upon pattern- 
makers’ tools, and their use—The preparation of patterns—Differ- 
ent kinds of patterns—Shrinkage, draught, &c.-—Cores and core- 
boxes—General arrangement of foundries—Moulding—Different 
— of moulds—Special arrangements for large castings— 

‘esting. 

Lecture IV. (March 6th).—Mr. J. W. Wilson: The Work of 
the Fitting, Erecting, and Smiths’ Shops.—General arrangement 
of fitting and erecting shops with shafting and lifting gear—His- 
tory of machine tools and their improvements—Steel tools and 
their manufacture—Appliances for the transmission of power— 
Hand and machine forging. 

Lecture V. (March 13th).—Mr. J. W. Wilson, jun.: Roof Con- 
struction.—The general nature of a roof—Different conditions of 
thrust and strain—Accessory roofs—The use of corrugated iron 
&c.—The saw roof—Timber roofs work—Principals, parts and 
joints—Iron roof work—Details of junctions—Employment of 
wrought and cast special roofs, 

Lecture VI. (March 20th).—Mr. J. W. Wilson, jun.: Open Pier 
Construction.—Timber pier work—Its disadvantages—Deteriora- 
tion of timber—Pile driving—Iron pier work—Cast and wrought 
iron—Piles and their 
Deck and framing—Arrangement of body and head—Seats, toll- 
houses, &c.—Structures on the deck—Remarks as to tion, 

jure c th).—Mr. J. W. Wilson, jun. 
Construction.—Consideration of various Brick and 
stone bridge work—Centreing—Piers and abutments—Foundati 
—Roadway—Cast and wrought iron bridge work—Girder bridges 
—Cast and wrought iron work—Arrangements for roadway— 


» for the superintendence of 


Details of girder work—Bridges of —Testing. 
Lecture VIII. Nee 3rd).—Mr. J. W. Wilson : Construction of 
the Exhibition Building of 1851, and of the Crystal Palace.— 


bstract of the lecture :— 

Thermodynamics was a very difficult subject. The reasonii 
involved was such as could only be ex; in mathematica 
language; but this alone would not prevent the leading 
facts and features of the subject being expressed in popular 
language. The physical theories of astronomy, light, and 
sound involved even more mathematical complexities than 
thermodynamics; but these subjects been rendered 
—, and this to the great improvement of the theories, 

at rendered the subject of thermodynamics so obscure, 
was that it dealt with a thing or entity (heat), which, although its 
effects could be recognised and measured, was yet of such a nature 
that its mode of operation could not be perceived by any of our 
senses, Had clocks been a work of nature, and bad the mechanism 
been so small that it was absolutely imperceptible, Galileo, instead 
of having to invent a machine to perform a definite function, 
would have had, from the observed motion of the hands, to have 
discovered the mechanical principles and actions involved. Such an 
effort would have been strictly parallel to that required for the 
discovery of the mechanical principles of which the phenomena of 
heat were the result. In the imagined case of the clock, the dis- 
covery might have been made in two ways. By the scientific 
method ; from the observed motion of the hands the fact that the 
clock depended on a uniform intermittent motion would have led 
to the discovery of the principle of the uniformity of the period of 
vibrating bodies; and on this principle the whole theory of 
dynamics might have been founded. Such a theory of mechanics 
would have been as obscure, but not more obscure than the theory 
of thermodynamics based on its two laws. But there was another 
method, and it was by this that the th of dynamics was 
——_ to light—to invent an artificial clock, the action of which 
could be seen. It was from the actual pendulum that the principles 
of the constancy of the periods of oscillating and revolving bodies 
were discovered, whence followed the dynamical theories of 
astronomy, of light, and of sound. 

As regarded the action of heat, no visible mechanical contrivance 
was discovered which would afford an example of the mechanical 
principle and motions involved, so that the only apparent method 
was to discover by experiment the laws of the action of heat, and to 
accept these as axiomatic laws without forming any mental image 
of their dynamical origin. This was what the present theory of thermo- 
dynamics purported tobe. In this form the theory was purely mathe- 
matical, and not fit for the subject of alecture, Butasno one who had 
studied the subject doubted for one t the mechanical origin of 
these laws, Professor Reynolds would be following the spirit if 
not the letter of his subject if he introduced a conception of the 
mechanical actions from which these laws sprang. This he should 
do, although he doubted if he should have so ventured, had it not 
been that while considering this lecture he hit upon certain 
mechanical contrivances, which he would call kinetic-engines, 
which afforded visible examples of the mechanical action of heat, 
in the same sense that the pendulum was a visible example of the 
same principles as those involved in the phenomena of light and 
sound. Such machines, thanks to the ready help of Mr. Foster 
his assistant in constructing the apparatus, he should show, and 
he could not but hope that these kinetic engines might remove 
the source of the obscurity of thermodynamics on which he had 
dwelt. The aggre action of heat to cause matter to expand 
was sufficiently obvious and popularly known; also that the 
expanding matter could do work was sufficiently obvious. But 
the part which the heat played in doing this work was very obscure. 
It was known that heat p' _— two, or it might be said three, 
distinct mechanical parts in doing this work. These parts were :— 
(1) To supply the energy necessary to the ‘ormance of work. 
(2) To give to the matter the elasticity which enabled it to expand 
—to convert the inert matter into an acting machine. (3) To 
convey itself, i.¢., heat, in and out of the matter. This third 
function was generally taken for granted in the theory of thermo- 
dynamics, although it had an important place in all —— of 
this theory. The idea of making a kinetic engine which should 
be an example of action such as heat had no sooner occurred to 
him than various very simple means presented themselves. Heat 
was transformed by the expansion of the matter caused by heat. 
At first he tried to invent some mechanical arrangement which 
would expand when promiscuous agitation was imparted to its 
parts, but contraction seemed easier—this was as . All that 
was wanted was a mechanism which would change its shape, doing 
work when its parts were thrown into a state of agitation. In 
order to raise a bucket from a well either the rope was pulled or 
the windlass wound—such a machine did not act by promiscuous 
agitation ; but if the rope was a heavy one—a chain was better— 
and it was made fast at the top of the well so that it just sus- 
pended the bucket, then if it was shaken from the top waves or 
wriggles would run down the rope until the whole chain had 
assumed a continually changing sinuous form. And since the rope 
could not stretch, it could not reach so far down the well with 
its sinuosities as when straight, so that the bucket would be some- 
what raised and work done by promiscuous agitation. The 
chain would have changed its mechanical character, and from 
being a rigid tie in a vertical direction would kinetic elas- 
ticity, i.¢., elasticity in virtue of the motion of its parts, causing it 
to contract its vertical length against the weight of the bucket. 
Now, it was easy to see in this case that to perform this operation 
the work spent in shaking the rope performed the two parts of 
imparting energy of motion to the chain and raising the bucket. 
Acertain amount of energy of agitation in the chain would be 
necessary to cause it to raise a bucket of a certain weight through 
a certain distance, and the relation which the energy of agitation 
bore to the work done in raising the bucket followed a law which, 
if expressed, would coincide exactly with the second law of thermo- 
dynamics. The energy of agitation imparted to the chain was 
virtually as much spent as the actual work in raising the bucket, 
that was to say, neither of these energies could be used over again. 
If it was wanted to do further work, the raised bucket was 
taken off, and then to get the chain down again it must be 
allowed to cool, i.¢., the agitation must be allowed to die out; 
then attaching another bu et, it would be n to supply 
the same energy over again. He had other methods besides the 
simple chain, which served better to illustrate the lecture, but the 
principle was the same. In one there was a complete engine with 
@ wor! ing pump. By mere agitation the bucket of the pump rose, 
lifting 51b. of water 1ft. high; before it would e another 
stroke the —- medium must be cooled, é.¢., the energy which 
caused the elasticity must be taken out, then the bucket descended, 
and, be | agitated again, made anotherstroke. He felt that there 
was @ childish simplicity about these kinetic-engines, which might 
at first raise the feeling of ‘‘ Abana and Pharpar” in the minds of 
some of his hearers. But this would be only till they realised that 
it was not now attempted to make the best machine to raise the 
bucket, but a machine that would raise the bucket by shaking. These 
kinetic-engines were no mere illustrations or analogy of the action of 
heat, but were instances of the action of the same principles. The 
sensibleen in theshaking rope onlydiffered from the energy of heat 
in the scale from the en of heat in a metal bar. e tem- 


perature of the bar, ascertained from absolute zero, measured the 


mean square of the velocity of its parts multiplied by some con- 
stant depending on the mass of these parts. So the mean square 
of the velocity of the links of the chain multiplied by the weight 
per foot of the chain, really represented the energy of visible 
a in the chain. The waves of the sea constituted a source 
of energy in the form of sensible agitation; but this energy could 
not be used to work continuously one of these kinetic machines, 
for exactly the same reason as the heat in the bodies at the mean 
temperature of the earth’s surface could not be used to work 
heat engines, A chain attached toaship’s mast in a rough sea 
would become elastic with agitation, but this elasticity could not 
be used to raise cargo out of the hold, because it would be a 
constant quantity as long as the roughness of the sea 
Besides the waves of the sea, there was no other source of sensible 
agitation, so there had been no demand for kinetic engines. Had 
it been otherwise, they would not have been left. for him to discover 
—or had they been, he might have been tempted to patent the 
inventions, But there had been a demand for what might be 
called sensible kinetic-elasticity to perform for sensible motion the 
a which heat elasticity performed ia the thermometcr. And it 
not been left for him to invent kinetic-mechanism for this 


been | 
adopted in performing both operations. The for w 


considerations into the subject of thermo-dynamics, but it pro- 
perly had a place in the theory of heat engines. It was on this 
part that the speed at which an engine would perform work de- 
pended. The kinetic machines showed this. If one end of a chain 
was shaken the wriggle ran along with a definite speed, so that 
a definite interval must elapse before sufficient agitation was 
established to raise the bucket; further, an interval must 
before the agitation could be withdrawn, so that the bucket might 
be lowersd for another stroke. The kinetic machine, with the 
pump, could only work ata given rate. He could increase this 
rate by shaking harder, but then he expended more energy in 
proportion to the work done. This exactly corresponded with 
what went on in the steam engine, only owing to the use of 
rate vessels, the boiler, cylinder, and condensers, the conn 
was much confused. But it was clear that for every horse-power 
(2,000,000 foot-pounds per hour) 15,000,000 foot-pounds to be 
passed from the furnace into the boiler, as out of the 15,000,000 
no more than 2,000,000 could be used for work, the remaini 
13,000,000 were available for forcing the heat into the boiler 
out of the steam in the condenser, and they were usefully em- 
ployed for this purpose. The boilers were made as small as sufficed 
to produce steam, and this size was determined by the difference of 
the internal temperatures of the gases in the furnaces, and the water 
in the boiler; and whatever diminished this difference would neces- 
sarily increase the size of the heating surface required, i.¢., the 
weight of the engine. The power which this difference of tempera- 
ture represented could not be used in the steam engine, so it was 
usefully employed in diminishing the size of the engine. Most 
of this power, which in the steam engine was at least eight 
times the power used, was spent in getting the heat from the 
gases into the metal plates, for gas acted the part of ——. 
ance far less readily than boiling water or condensing steam 
air had to be heated inside the boiler and cooled in the condenser 
with the same difference of Log oe ar there would be 
required thirty or forty times the heating surface—a _conclu- 
sion which sufficiently —- why attempts to substitute 
hot air for steam had failed. In one respect the hot air 
engines had an advantage over the steam engine. i 
the operation in the cylinder the heat was wanted to be 
kept in the acting substance ; this was easy with air, for it was 
such a bad conductor of heat that unless it was in a violent state 
of internal agitation it would lose heat but slowly, although 
at a temperature of 1000 deg. and the cylinder cold. Steam, on 
the other hand, condensed so readily that the tem; ture of the 
cylinder must be kept above that of the steam. It was this fact 
which limited the temperature at which steam could be used. 
Thus, while hot air failed on account of true economy, the practical 
limit of the economy of steam was fixed by that which a cylinder 
would bear. These facts were mentioned because at the — 
time there appeared to be the dawn of substituting combusti 
engines in p! of steam engines. Combustion engines, in the 
shape of guns, were the oldest form of heat engine. In these, 
the time required for heating the expansive agent was zero, while 
they had the advantage of incondensible gas in the cylinder, so 
that if the cylinder was kept cool it cooled the gas but slightly, 
although this was some 3000 deg. in temperature. The disadvan- 
tage of these engines was that the hot gas was not sufficient! 
cooled by expansion, but a considerable amount of the heat i 
away might be used again could it be and put into the 
fresh charge ; to do this, however, would introduce the difficulty 
of heating surface in an aggravated form. However, supposing 
the cannon to have been tamed and coal and oxygen from the air 
to be used instead of gunpowder. Thermodynamics showed that 
such engines should still have a wide margin of economy over 
steam engines, besides the advantage of working with a cold 
linder and at an unlimited speed. The present achievement 
of the gas engine, stated to be some 2,000,000 foot-pounds per ton of 
mising, and it was thus not unimportant to 


Srram Launcu Bumtpine at Yarrow and Co. 
have at the present moment in hand a large variety. of small 
steamers. They are building three for Batavia, 60ft. in | 
12ft. beam; three are being constructed for the West Coast 
South America, 50ft. long by 10ft. beam; one second-class 
boat; two shallow draught stern wheel steamers, one for the river 
Congo, for the Association Internationale Africaine, and one for a 
river in South America—these boats are both 81ft. in length by 
17ft. Gin. beam, and will have a draught of 12in. They are also 
constructing one very shallow — > boat to draw — 
Tin. of water; one launch to be propelled by —— a Fren 
firm; and also a side-wheel steamer, 145ft. long 


the Argentine Go ; ch, 
——— and one laun long by 7ft, 
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or purpose, although it might be that its semblance to the thermo- 
or meter had not been recognised. The | grea was long ago 

a applied by Watt. . The common form of governors of a steam 
ve engine acted - kinetic-elasticity, which elasticity, depending on 
il. the speed at which the governors were driven, caused them to 
of contract as the speed increased. The —— measured by con- 

é traction the velocity of the engine, while the thermometer mea- 

a sured by expansion the velocity in the particles of matter which 
ly surrounded it ; so that it could now be seen that having to perform 
e- j visible scale. the other on a molecular 
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of these kinetic engines was put forward was not © 

re expected to simplify the PS pada of thermo-dynamies, but that they 
d might show what was being Jone. The theory of thermo-dynamics 
ns could be deduced by the laws of motion from any one of these ; 
oi kinetic engines, just as Rankine deduced it from the hypothesis of 
rs molecular vortices. Nothing had yet been said of the third part 

“ which heat played in performing work, namely, in conveying heat 
at in and out of matter. It was an innovation to introduce such a 
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be notice that whatever the art ties might be, thermodynamics 
ct showed no barrier to further economy in this direction, such as that < 
as which appeared not far ahead of what wasalready accomplished with 
en steam engines. But however this might be, he protested against é 
ake the view, which seemed somewhat largely held, that the steam engine - 

“ was only a semi-barbarous machine, which wasted ten times as much 
heat as it used—very well for those who knew no science, 
but only waiting until those better educated had time to turn 

e8 their attention to practical matters, and then to give place to some- 
er “~ better. Thermo-dynamics showed the perfections, not the 
at the faults of the steam engine, in which all the heat was used, and : 
us could only enhance the admiration in which the work of those must 

“a be held who gave us, not only the steam engine, but the embodiment 

m of the science of heat, 
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DOCKYARD OFFICERS. 


A MrInvTE, which is dated the 19th inst., and is addressed to 
Rear-Admiral Thomas Brandreth, the Controller of the Navy, has 
just been issued by the Admiralty. It is to the following effect :— 

““My Lords having received the report of the committee 
appointed to consider the entry, training, and promotion of the 
— officers of the dockyards and in your department, and 

ving carefully weighed the important recommendations of that 
committee, their Lordships have decided to adopt the various pro- 
posals made. Iam to acquaint you that, under the provisions of 
an Order in Council, dated August 23rd, 1883, a corps 
of shipbuilding officers has been established, with the con- 
currence of the Lerds Commissioners of her Majesty’s Trea- 
sury, termed, ‘the Royal Corps of Naval Constructors,’ the 
number, designation, and salaries of the members of the corps 
to be as follows :—Admiralty.—Director of Naval Construction, 
£1500 to £1800 a year after five years; Surveyor of Dockyards and 
Chief Constructor, £600 to £850 a year, increments, duty pay 
£100 a year for acting as Director of Naval Construction, ef Lon- 
don aHowance, £150 a year. Two Chief Constructors, £600 to 
£850 per year each, rising by £25 per year; London allowance, 
£150 per year each. Three Constructors, £400 to £550 per year 
each, rising by £20 a year; London allowance, £120 per year each. 
Five Assistant Constructors, first-class, £300 to £450 a year each, 
rising by £15 a year; £50 duty pay to Assistant Constructor in 
charge of foreign records; the same to Assistant Constructor acting 
for Chief Constructor. One Assistant Constructor, first-class—for 
scientific experiments—£250 to £300 a year, rising by £15 per year. 
Six Assistant Constructors, second-class, £160 to £240 per year 
each, rising by £10 per year; London allowance, £50 a year each. 
Dockyards.—Three Chief Constructors, one each at Chatham, 
Portsmouth, and Devonport, £700 to £850 per year each, rising 
by £25 a year, and a house each. Three Chief Constructors 
at Sheerness, Pembroke, and Malta, £600 to £700 a year, 
each rising by £25 per year, anda house each. Eight Constructors, 
£400 to $530 a year each, rising by £20 a year, and a house each. 
One Constructor at Hongkong, £400 to £550, rising by £20 a year, 
and a house, or £150 in lieu, and colonial allowance of £106 a year. 
One Constructor at Bermuda, £400 to £550 a year, rising by £20 a 
year, a house, and colonial allowance of £100 a year.. Ten Assistant- 
Constructors, first-class, £250 to £500 a year each, rising by £15 
per year. Eighteen Assistant-Constructors, second-class, from 
£160 to £240 a year each, rising by £10 a year. Nine Assistant- 
——- third-class, from £110 to £150 a year each, rising by 

year. 

“The undermentioned officers have been appointed to form the 
corps, viz.:—Nathaniel Barnaby, C.B., Director of Naval Con- 
struction, London. Mr. Barnaby to receive the maximum allow- 
ance laid down for this appointment from the 7th of July, 1883. 
Frederick K. Barnes, Surveyor of Dockyards and Chief Constructor, 
London. Mr. Barnes to receive £100 per year for acting as 
Director of Naval Construction.” Then follow the names of the 
various officers for the different yards. The minute concludes :— 
“* A further communication will be made to you with reference to 
vacancies that remain unfilled in the various classes. The appoint- 
ments referred to herein, with the exception of Mr. Rows, to Ber- 
muda, will take effect from the 7th of July, 1883. Copies of the 
instructions of the Royal Corps of Naval Constructors are herewith 
enclosed for information. Attached to the drawing-office of your 
department will be a curator of drawings, salary £150 to £200 a 
year. This office will be held by Mr. Todd.—By command of their 
Lordships.—E, N. Swarnson.” 


THE IRON, COAL, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE position of the iron trade in this district is improved upon the 

date of my last report. This comes about by reason of the less 

threatening aspect of the colliers, There is now a fair probability 
of the men continuing at work. 

At the close of last week the men appeared very irate at the 

ition which the masters had taken up in declaring that they 

id not recognise the agents’ notices as legal, and in intimating 
that if a strike occurred they would enforce a drop of 4d. per 
stint in the thick coal seams and 2d. per stint in the thin seams ; 
and the Old Hill men met and resolved to abide by their former 
decision and come out on strike. 

This week, however, when they had had time to reflect, and 
when it had become known that the North Wales colliers had 
withdrawn their notices, some of the men’s leaders began to think 
that ee it would be wiser to abandon the false position which 
they had taken up. Ata meeting at Oldb on Tuesday night 
some of these leaders advised the men to follow the example of 
North Wales, and it was resolved: ‘* That this meeting, considering 
the action of the surrounding districts, recommends the District 
Council to withdraw the notice for an advance of wages.” 

On ’Change in Birmingham this—Thursday—afternoon, no less 
than in Wolverhampton yesterday, the belief amongst coalowners 
was that this decision will act as the watchword to the other 
localities and that there will not now be a fight. 

The action of the men on the Dudley side of the district, how- 
ever, is uncertain. In that part of South Staffordshire they are 
known to be very strongly in favour of an advance. 

In preparation for eventualities numbers of the ironmasters in 
alike the raw and manufactured branches of trade have been 
getting in extra supplies of fuel and other minerals. Others, how- 
ever, are content to know that supplies will be available from 
Cannock Chase even should a strike occur in the old portion of the 
Staffordshire field, and also from Shropshire and Derbyshire, and 
these ironmasters have not laid in stocks. 

The demand for iron has not improved on the week. Merchants 
in London, Liv: 1, and other large centres refuse to believe in 
the re of a strike, and will not order in advance of require- 
ments. 

The closing of the Baltic ports, too, makes against the export 
business at date, particularly in sheets. There have been former 
years when in the present month a big business has been doing by 
this district in iron for the United States, but except under those 
special circumstances it is not unusual for the Staffordshire iron 
trade to, as now, quiet down in November and December. 

Prices are not stronger on the week. Marked bars are £8 2s. 6d. 
to £7 10s. Very good bars, though not rolled by the branded 
houses, are abundant at £7 to £6 15s. Inferior sorts are £6 10s., 
and common sorts taper down to £6. Hoops remain at £6 10s. for 
ordinary export qualities, and £7 for superior sorts. 

“*Monmoor” hoops of from 16 to 19 w.g. were quoted this after- 
noon at £7 10s.; 20 w.g. of Zin., £8 5s.; and fin., £9. Hoops 
rolled by John Bagnall and Sons and other “‘list” houses were 

uoted Es of from 14 to 18 w.g. ‘‘Monmoor ” crown bars, in. to 

in., round and square, or to 6in. flat, were quoted £7 5s.; best 
ditto, £8 5s.; and double best ditto, £9 5s. ‘*Monmoor” best 
rivet iron of the usual sizes are £9 ; and double best, £10. Angle 
bars, to eight united inches, from the same mills, were £7 15s. for 
ordinary sorts, £8 15s. for best, and £915s. fordouble best. T bars 
were £8 5s. for ordinary, £9 5s. for best, and £10 for best best. 

Sheets, best thin, for working-up purposes, sold this afternoon on 
the basis of £11 for singles. For galvanining sheets prices were :— 
ae ad 15s.; doubles, £8 to £8 7: ; and trebles, £9 to 


8 

Tank makers did not report much business, and the boiler-plate 
makers were in no better case. The former asked £7 12s, 6d. to 
£8, and the latter £8 10s. to £9 for good qualities, Superior sorts 
“Ta — chary of making th public, But 

vanisers were very o' ing their prices ic. Bui 
it may be safely assumed that supplies are plentiful at £13 for 22 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 


to 24 w.g. in bundles delivered Liverpool, and £13 5s. delivered 
London. Some consumers stated to-day that they were purchasing 
at under these rates. 

Wire rod makers still complain of the competition of Westphalian 
makers, who are materially helped by the favourable freights which 
they obtain from the railway and steamship companies. Against 
some of the prices of the Westphalian makers it is impossible to 
eompete. Shropshire-made wire rods were quoted to-day at £5 
per ton upwards, varying according to sizes and quality. 

To determine whether they will continue manufacturing under 
the present old gauge, or whether they will memorialise the Board 
of Trade to legalise a standard flat metal gauge for use by the iron 
trade, the hoop and sheet makers will hold a special meeting in 
Birmingham next Thursday. 

Pigs are without alteration on the basis of 85s. to 82s. 6d. for 
native cold blast all-mines, and 65s. to 62s. 6d. for hot blast. Part- 
mine pigs are 55s, to 45s., and common sorts 403.; best forge hema- 
tites are nominal at 60s. per ton delivered in this district. 

Delegates constituting the Midland Counties Ironworkers’ Asso- 
ciation, the formation of which was effected at a conference held 
in Birmingham a month ago, met on Monday in the same town. 
The delegates present from South Staffordshire, North Stafford- 


shire, East Worcestershire, and Shropshire represented over 6000 
men. The proceedings were devo to the consideration of a 
draft code of rules. 


Machinists are fairly well qe on general machinery, steam 
pumps, and vertical engines, and heavy constructive ironwork con- 
tracts will find work in most of the yards for several months, the 
outputs being chiefly for bridges, piers, and girders for use in large 
business structures. 

At the heavy ironfoundries some satisfactory orders are being 
executed, but there is less work being ordered at the light iron- 
foundries, the falling off being noticeable in the hollow-ware branch. 

Makers of steel mills, agricultural implements, and some other 
hardwares hereabouts express much satisfaction at the improved 
prospects of trade with South America. During the past week or 
two certain of these manufacturers have been visited by South 
American buyers in person, who have left behind them orders, 
which indicate that probably better buying may take place at an 
earlier date than has been observable for several years past. 

Manufacturers who are doing business with the colony of Victoria 
note with much pleasure that the proposal of the Chairman of the 
Victorian Tariff Commissioners to place a duty of 20s. per ton on 
fencing wire has been negatived by the Commissioners as a body 
met to consider the draft report; and that the duty on cast iron 
pipes, which it was proposed to fix at 40s. per ton, has now been 

uced to 20s. It is not, however, so satisfactory that a proposal 
to exempt engineers’ tools and turning lathes from duty was nega- 
tived by the Commissioners; and that the duty on axles and nuts 
1 pon = from a fixed one of 25 per cent. to an ad valorem 
of 30 per cent. 

The death is announced this week of Mr. William North, minin 
engineer, of Dudley, in his seventy-first year. The d 
gentleman was senior partner in the Rowley Hall Colliery Com- 
pany, and had been connected as proprietor with collieries upon 
Cannock Chase. Mr. North was a popular man of long standing, 
and had been twice Mayor of Dudley. 

At the Wednesbury Oak Colliery, near Tipton, avoneing Se 
Messrs. Phillip Williams and Co., an explosion occurred 
Friday. It is stated that, contrary to cr-tom and also to orders, 
the men took naked lights into the worxings. Fire-damp sud- 
denly appeared, an explosion followed, and three men were burnt. 
The explosion is attributed to recklessness. 

rogress is being made with the important work’s exten- 
improv ts which are being carrried out at the Windsor- 
street Gasworks of the Birmingham Corporation. The construction 
of larger and more scientifically -plannel works than came into the 
hands of the Corporation when the property was purchased from 
the gas ——s was begun about four years since, and will not be 
completed until three more years have elapsed. When finished 
they will represent an outlay of a-quarter of a million sterling, and 
of this sum more than half has already been expended. The 
extensions possess unusual interest on account of the large scale 
of their design. The new retort house, 487ft. in length by 210ft. in 
breadth, is in several respects superior to the ordinary run, and is the 
only retort house that has both rail and water communication. A 
ra‘lway siding has been put down branching into three single lines, 
which, supported on strong lattice girder viaducts, are carried 20ft. 
above the ground level into the retort house at the end where the 
canal enters. The purpose of bringing in the coal at such a height 
is to spare the immense labour of stacking expended under the old 
régime. When the house is a there will be retorts with 
1512 mouthpieces, a number which represents, at the ordinary rate 
of working, a production of 9,000,000 cubic feet of gas per diem. 
Only a third of the whole number of retorts is at present in posi- 
tion, and the house will not be brought into full use within three 
or four years. Two of the new machines which are employed at 
the works are the first of the kind built in this country, and are 
American inventions. Similar machines have, however, since been 
employed in one of the London gasworks. One of the machines is 
a special hopper, by means of which the retorts are charged. 
It holds 9cwt. of coal, which is a sufficient quantity for three 
mouths, and it moves backwards and forwards in the avenue 
between the retorts and the coal trucks upon a line of rails havin 
a gauge of 8ft. 10in. The mode of charging is to project the coa: 
through a nozzle by means of strong jets of steam. The other 
American machine is for clearing the retorts preparatory to 
their receiving a fresh charge. Moving in the same line of metals, 
and requiring the care of only one man, it will draw seventy or 
eighty retorts per hour. The construction is proceeding of two 
gasholders, which, it is claimed, are at present the largest in the 
world. A conception of the giant proportions of these reservoirs 
is obtained when it is stated that New-street Station could be 
through them. They stand close together, and each is 
t. in diameter, will have a ern! of 6,250,000 cubic feet, 
and when filled with gas will stand 170ft. high. The big tanks, 
which have already been formed, are 51ft. deep. The standards upon 
which the holders are sup rted are of wrought iron. The engines, 
which supply the whole of the power required at present upon the 
works, with the exception of the hydraulic power, are three very small 
ones of admirable design. The Patent Shaft and Axletree Com- 
pany has supplied the ironwork for the retort houses. The 
contractors for the gasholders are Messrs. Cutler and Sons, of 
London, and for the tanks have been Messrs. Aird and Sons, 
also of London. The Horsley Company was entrusted with the 
extension of the purifying shed, and the purifiers are of the 
pattern furnished by Messrs. A. and W. Horton. 

The Birmingham Corporation have of late been considering the 
advisability of removing the present site of their cattle market to 
Rupert-street, Neckells, but the scheme was objected to on the 
ground that it would give the London and North-Western Railway 
Company a practical monopoly. Now, however, the mayor has 
made known that a meeting of the three great companies serving 
the town will shortly be held to try and arrange ascheme whereby 
all of them shall be able to convey cattle to the market. The key 
to the problem lies with the North-Western, and when the desired 
concession has been made by that company, there is but little 
reason to doubt that the Midland will meet the Great Western in 
such a spirit as will lead to a speedy settlement. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 
Manchester.—The present trade outlook in this district is of 
anything but an encouraging character. Two of the leading 
branches of industry are apparently on the threshhold of a serious 
struggle with regen! to wages; on the one hand the operatives in 
the cotton trade are showing a very determined front in opposi- 
tion to a reduction; on the other colliers have entered upon 


the preliminary steps for enforcing an advance. On the other side 
the employers are equally determined; the cotton manufacturers 
contend that a reduction of wages is, in the present condition of 
the cotton trade, absolutely imperative, and evidently they are 
resolved to enforce it; the coalowners contend on the strongest 

ible grounds that the present state of the coal trade does not 
justify any advance in wages, and they are thoroughly resolved not 
to le the d ds of the men. So faras the coal trade is 
concerned the struggle is not confined to Lancashire, but extends 
over a wide area embracing the chief coalfields of the country, and 
is therefore a serious question affecting the iron trade penerally. 
An uneasy feeling as a result prevails in the market, and 
with trade itself in no very buoyant condition, with iron- 
works and nearly all the allied branches of industry only kept 
going, under the most favourable conditions, with the lowest 
possible margin of profit, it is impossible to estimate what may be 
the consequences of the present ill-advised action of the men 
should they persist in bringing about a general stoppage of the pits 
in the various large coal producing districts, e is already 
struggling under difficulties, and so far from any indication of 
improvement, the reports I have recently received point toa falling 
off in the demand for labour in some of the geo branches 
of industry, which will only be intensified if works have to be 
carried on under the additional difficulty of an increased cost of 
fuel, or have to suspend operations through a temporary stoppage 
of supplies. There are many considerations which should cause 
the men to pause in so reckless an enterprise as that on which they 
would appear to be embarking, and it is to be hoped that wiser 
counsels may prevail, which will prevent a serious blow bein 
inflicted upon trade at a moment when every assistance is require 
to enable it to barely maintain its own, 

There was only a quiet iron market at Manchester on Tuesday, 
At very low figures there are inquiries, but unless it is where 
nervous buyers are influenced by an uneasy feeling with regard to 
the future as the result of the present unsettled state of the 
labour question, there is no great anxiety to buy. Lancashire 
makers of pig iron are still without orders at their quoted rates of 
45s. to 45s. 6d. less 24 for forge and foundry qualities delivered 
equal to Manchester; in fact, buyers do not come within 1s. to 
1s. 6d. per ton of these figures. Local makers are, however, “* 

oing with old contracts, and show no disposition to give way. In 
district brands a fairly large quantity of Lincolnshire iron has 
been sold during the week on the basis of 44s. 4d. less 2) delivered 
equal to Manchester, and at this price fairly good offers are 
reported in the market, but the leading makers are holding for 
44s. 10d. to 45s. 10d. less 24 for forge and foundry qualities 
delivered here, In Middlesbrough iron only odd lots are being 
sold, and prices, which do not yet bring it within reach asa really 
eye brand in this market are without material change from 
it week, 

In hematite there is but little doing, and where business is offered 
it is at very low figures. 

Orders for finished iron are in some cases reported to have been 
coming forward rather more freely during the past week, but the 
weight of business doing generally is not e, and if anything 
prices show a want of steadiness. For bars, £6 2s, 6d. is ing 
nearer the average price than £6 5s.; in hoops there is a good d 
of underselling, £6 7s. 6d. being a price which is being taken 
freely, whilst ras 10s. is about the maximum on which actual busi- 
ness is done, and sheets do not average. more than £7 15s. to 
£7 17s. 6d. per ton delivered into the Manchester district. 

At the ing of the Manchester A of Employers 
Foremen, and Draughtsmen on Saturday the president, Mr. Thos 
Ashbury, C.E., called attention to the serious loss the scientific 
world had sustained in the death of Sir Wm. Siemens; personally 
he felt an intense grief at the loss of so public a man who had 
rendered such enduring service to the country. Other members 
having spoken of the willingness with which the late Sir Wm. 
Siemens fad always imparted to others the knowledge derived from 
his own experience, a resolution was unanimously passed to the 
effect that the association expressed its deep regret at the death of 
Sir Wm. Siemens, and to convey to Lady Siemens its 
sincere condolence in the great loss she had sustained. 

Subsequently an interesting paper on the recovery of bye- 

oducts in the manufacture of coke was read by Mr. Joseph 

asmith, of Sunderland. After describing the efforts that had 
been made in this direction, and referring to the Simon Carvé and 
the J pr as practically the only competing 
methods of coke making in which a recovery of the bye-products 
were secured, Mr. Nasmith dealt with the value and purposes 
to which these bye-products could be applied. One of the 
most valuable of the products was of course sulphate of 
ammonia, but it will be interesting to notice the purposes 
to which Mr. Nasmith pointed out the tar oils could be a 
One of these was for the manufacture of lubricating oils, and 
another for the manufacture of hydrocarbon oils for lightin, 
purposes, whilst a further application of these oils which deserv 
special notice was their adaptability for fuel and for use in gas 
engines. In their use as fuel an instance had been communicated 
to him of steam being raised in a 5-horse power tubular boiler from 
cold water up to 70 lb. pressure in ten minutes, and in the applica- 
tion of the oil gases to gas engines a wide field was open. With 
regard to the large body of combustible gases produced in coking, 
he urged that it was more than probable that this gas could be 
used in places where heat was required, and that it would pay the 

roprietors of iron and steel works to coke their coal, recover the 
ye-products, and utilise the gas produced for their various 
furnaces, As a step in this direction he might mention that 
negotiations were in pages with a large firm of ironmakers who 
intended to put down coke ovens to make their coke, which they 
would use for foundry purposes, recover the bye-products, and use 
the vast body of gas produced in their puddling and other furnaces, 

Any one passing through a colliery district cannot have failed to 
notice the enormous heaps of waste which have been put down 
round many of the pit banks, and which are not only unsightly in 
themselves, but frequently become a source of danger and a 
nuisance to the surrounding district. Although not directly con- 
nected with the utilisation of the wee ucts of coke, Mr. 
Nasmith in his paper referred, as a further application of the 

rinciple of the utilisation of waste, to two attempts which had 
ms made to deal with these heaps profitably, The first experi- 
ment was made at Seaton Burn, where a heap in the immediate 
neighbourhood of the village was causing great discomfort to the 

ple. By covering it with sand and withdrawing the gas by a 
lower, through .perforated pipes sunk to a depth of 6ft. in the 
heap, the nuisance was entirely stopped ; and a considerable recove 
of ammoniacal liquor, with a small quantity of oil, was obtained. 
At Kelvinside, near Glasgow, a heap treated in a similar way 
yielded ammoniacal liquor to the extent of several hundred gallons 
per day, the liquor containing 5 oz. of sulphate of ammonia per 
gallon. As a permanent method of treating these heaps it was 
proposed, by a patent of Mr. L. H. Annom’s, to build them over 
culverts laid in the ground, and when the heap was complete and 
fired the gas could be withdrawn through the permanent pipes. 

In the coal trade there has been quite a — of orders during 
the past week owing to the anxiety on the part of buyers to 
accumulate stocks in anticipation of a strike, and many colliery 
proprietors have more orders on hand than they can at present 
execute, This applies to all classes of fuel, and slack, which a 
short time ago was a drug, is now moving off freely at advanced 
prices. This pressure on the market is naturally giving an upward 
movement to prices, and with the close of the month the coal- 
owners in the Manchester district are advancing their list rates for 
all descriptions of round coal 10d. per ton, whilst there is also a 
stiffening-up in engine fuel. In other districts there is not as yet 
any announced advance, but it is pretty certain the upward move- 
ment will be general. At the pit mouth prices are firm at 10s. for 
best coals, 8s. for seconds, 6s. to 7s. for common » 5s, for 
peat, 0S. 08. es good slack, and about 3s, 6d, for medium 
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ipping has been only quiet, with Lancashire steam coal deli- 
high-level, or the Garston Docks averaging 
8s. per ton. 
Ta. Oa. Week Lancashize districts notices for an advance of 15 per 
cent. in wages have been pretty any served upon the colliery 
roprietors. These expire on December 7th, two days after the 
orkshire notices; but in many quarters it is still doubted whether 
the men will really come out on strike, The action they may take 
will in all probability be regulated by the course events take in 
Yorkshire. In the Manchester district the men have not yet taken 
any actually definite action, but they will no doubt come to some 
decision in the course of the next few days. 

Barrow.—As I have stated for some weeks past, makers of 
hematite pig iron would be under the necessity of restricting the 
output of metal if the low state of market continued. I hear that 
this week this statement has been verified, and that both the 
Millom and North Lonsdale companies has each blown out a 
furnace, and the Askam Company has damped down a furnace. 
I expect that the example of these firms will soon be followed by 
others in the district. The weight of metal stored by makers is not 
heavy, as it has been for some time past; but now that the output 
has been restricted, the production of metal will be more equal to 
the deliveries, and the stocks thus further reduced. Orders are far 
from plentiful either on home or American account. Ordinary 
parcels of Bessemer have sold at 47s. 6d. per ton this week, while 
white qualities have realised 47s. per ton net at works prompt 
delivery. Steel makers are not so well employed as they have been 
and few orders of any extent have been received. Rails are quoted 
at from £4 10s. to £4 15s. per ton net. Shipbuilders are still in a 
quiet sition ; but I hear that at Barrow two new orders have been 
booked during the past week. Boiler makers, engineers, and iron- 
founders have all a dearth of orders, Iron ore is in fair demand at 
from 9s, to 10s, 6d. per ton net at mines, Stocks have not de- 
creased. Coal and coke firmer, and a tendency to higher prices, 


THE SHEFFIELD DISTRICT, 


(From our own Correspondent.) 

Tue last hope the miners may have had that the coalowners 
would give way, or make any concession in regard to wages, must 
now be abandoned. At a very largely-attended meeting of the 
colliery proprietors of South and West Yorkshire and North 
Derbyshire, held on Monday at Sheffield, the feeling was as deter- 
mined as ever not to concede any advance. Indeed, several of the 
coalowners would have gone further than refuse any increase in 
wages; they were prepared to demand a return of the 10 per cent. 
conceded in November last, and the least one or two of them 
thought of was the withdrawal of 5 out of the 10 per cent. The 
North Derbyshire coalowners were firm in concentrating their 
energies on the bare question of declining the present demand, and 
as the t object aimed at was to be perfectly unanimous, the 
resolution was framed accordingly. As it is in the nature of an 
ultimatum, its exact words may be given :—‘‘ That this meeting 
has heard with regret that the majority of the colliers have given 
in their notices, but sees no reason to withdraw from the previously 
expressed decision of the coalowners that no advance whatever in 
the rate of wages is warranted either by the state of the coal trade, 
or of the iron trade, or any of the other great industries of the 
country ; and that should the colliers be so misguided as to act 
upon their notices, each coalowner here ber pledges him- 
self not to concede any advance.” A discussion took place 
as to how this decision should be communicated to the men, 
several of the owners preferring that it should be done in the 
form of a pit-head notice, and others that it should be left to 
each colliery re agrrtpad to take such a course as he thought desir- 
able. Ultimately it was left to the discretion of each colliery pro- 

rietor to communicate the resolution to his workmen in the manner 
he thought best. It was suggested that an assurance association 
should be established to reimburse owners who might be sufferers 
by a partial strike, but, on full consideration, it was decided to 
leave this point in the hands of the chairman and secretary—Mr. 
J.D. Ellis and Mr. C. E. Rhodes, of Aldwarke Main and Car 
House Collieries, to confer with a number of the leading owners 
of the district, and report to a future meeting. On the same da 
conferences of miners were held at Barns rf and Chesterfield. 
At the Barnsley meeting it was sta’ that there are 
now 39,000 men under notice. At Chesterfield it was reported 
that 8667 notices had been already delivered in the district, and it 
was added that at the end of the week the number would be largely 
increased, The employers will not be in so bad a position as the 
colliers. Large firms have had considerable notice of the difficulty, 
and thus forewarned, have forearmed against it. Manufacturers as 
well as the gas companies have laid in heavy stocks, and by 
judiciously limiting their production to the most profitable depart- 
ments—as will undoubtedly be done—the time of enforced idle- 
ness in the coalfield will be tided over without so much loss as has 
been experienced in previous strikes. That loss, however, will be 
serious under any circumstances, for the expense of keeping a 
colliery in good working order when coal is not being drawn is 
inevitably heavy. All the leading owners have now intimated 
to those with whom they have contracts that they intend to take 
advantage of the strike clause, which enables them to escape 
penalties for non-delivery of coal. The practical effect is only to 
postpone deliveries, If coal were to rise in price the coalowners 
would still be liable to deliver at the low rates contracted 
for. Very few household consumers can have failed to 
provide themselves against the strike. For nearly a month 
the demand for house coal has been something extra- 
ordinary. Since the notices were handed in, there has been some- 
thing like a panic, and it is not too much to say that the public 
generally are provided for any contingency short of six weeks. By 
that time the strike will be at an end, for the Union officials have 
no funds with which to supply strike money for a single week; 
the colliers are generally anything but frugal, and there never was 
a time when the daly had less sympathy. By the beginning 
of 1884, the colliers, who have been really misguided into taking a 
false step, will be ready enough to resume work at present wages, 
but it would not surprise me to find several of the coalowners only 
consenting to ty oo their pits on condition that the miners con- 
ceded part of the 10 per cent. granted a year ago. 

It is interesting at this moment to note the price of coal, though 
care should be taken not to assume present figures as the fair 
value, The public alarm has temporarily caused quotations to 
leap > e Thorneliffe Collieries are now quoting at their 
Sheffield depot as follows:—Best Silkstone, 14s. 6d.; thin seam, 
12s, 11d.; Silkstone nuts, 10s, 5d.; Silkstone brights, 10s. 10d.; 
common house, 10s, 5d.; engine, 7s. 1d. 7* ton. 

Messrs. Vickers, Sons, and Co., of the River Don Works, 
Brightside, steel manufacturers, &c., have been the first in 
this district of the large companies who are not coalowners to take 
action in regard to the strike. There are about 1300 men employed 
at these works, and the er have issued a fortnight’s notice 
in consequence of the strike. e notice states:—‘* We regret to 
have to announce that, in case we are unable to obtain coal during 
the strike of colliers, our works will of necessity be closed. We 
sre therefore obliged to give you notice that in such case your ser- 
vices will not be required till the coal supply is resumed. Not- 
withstanding this notice, we shall endeavour to find employment 
for as many workmen as possible by using the coal we have been 
able to stock and what we may be able to obtain from other dis- 
tricts. We hope, at any rate, to keep the large forge and machine 
shop at work,” 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was but a poor attendance at the Cleveland iron market 
held at Middlesbrough on Tuesday last, and only very small quan- 


that prices were about the same as a week before. Merchants 
offered No. 3 g.m.b. at 37s. per ton for both prompt and forward 
delivery. Makers’ quotations ranged from 37s. 3d. to 37s. 6d. per 
ton, and offered only small quantities at these rates, Consumers, 
as a rule, are still keeping back their orders in the hope that lower 
rices will be accepted shortly. The general quotation for No, 4 
‘orge was 35s, 9d. per ton, but the demand was by no means active. 
The nominal value of warrants is now 37s., but they are seldom 
inquired for. 
The stock of pig iron in Messrs. Connal’s store at Middlesbrough 
was on Monday exactly the same as a week previous, namely, 
63,895 tons. At Glasgow their stock is steadily decreasing, the 
quantity held on Monday being 585,487 tons, 
Shipments have fallen off somewhat during the last few days, 
but are still about 6000 tons in advance of October. The total 
quantity shipped up to Monday night was 87,078 tons. In the 
corresponding period of November, 1882, 56,021 tons were shipped. 
There are few fresh inquiries for finished iron, but the pressure 
for prompt delivery against old contracts is very great, and all the 
works are fully employed. Prices are maintained at about the 
same rates as quoted last week. Ship plates are £6 per ton; 
angles, £5 12s. 6d.; and common bars, £5 15s, free on trucks at 
makers’ works less 24 per cent. 

The Dinsdale Wire and Steel Company has d opera- 
tions—day shift only—at the new works at Fighting Cocks, near 
Darlington. For the present forty men are employed, and the out- 
put of steel wire will probably reach 200 tons per week. 

The Newcastle Chemical Company has decided not to proceed 
further with the boring operations at their No. 1 bore-hole at Port 
Clarence. Adepth of 1200ft, has been attained without findin 
salt. The last case brought up is from a hard grey rock, com 
mostly of gypsum and magnesian limestone. All hope of finding 
salt at this particular spot has been abandoned. ‘The pany 
intends, however, to push on with another bore-hole in a locality 
which their geologist considers more promising. 

The Cleveland miners have decided by a large majority not to 

agree to the suggestion made by the mineowners, that a small sum 
should be deducted from the earnings of each workman to defray 
expenses in connection with the working of the sliding scale. 
The Cleveland blast furnacemen at lodge meetings held during 
the last few days have unanimously decided to ask that the follow- 
ing amendments be made to the sliding scale now in operation :— 
(1) An increase of 5 per cent. in the standard rate of wages now 
paid to all men working at blast furnaces; (2) that a shift and 
a-half be paid for Saturday and for oe night; (3) that the 
furnaces be allowed to be off blast for twelve hours each Sunday as 
the best means of restricting the output. 

The accountant to the North of England Board of Conciliation 
and Arbitration made his bi-monthly report for September and 
October on the 21st inst. It appears that the average net selling 

rice of manufactured iron during that period was £6 Os. 7d. per 

n, being a reduction of 1s, oh. when compared with the previous 

similar period. Under the sliding scale arrangement entered into 
in March last the present rate of wages will remain unaltered until 
the 29th of December. The return shows an increase of 8472 tons 
in deliveries, most of which is in plates and bars. 
At a meeting of the employers, held on the 22nd inst., the 
following resolution was d :—‘* That in view of the termina- 
tion—by notice received from the operative secretary to the Board 
of Conciliation—of the existing sliding scale on the 29th December 
next ensuing, notice be at once given to the said operative secretary 
for a reduction of 6d. per ton on puddling and 5 per cent. on all 
other forge and mill wages; to come into operation on and after 
that date and until further notice.” 

Touching the sale of the Middlesbrough owners’ railways to the 
North-Eastern Railway Company, Sir J. W. Pease has written a 
letter to one of the ironmasters interested, saying he consented to 
sell on certain conditions only. Among these were the following, 
viz.:—(1) That no existing way leases should be augmented or 
other privileges abrogated. (2) That no existing firm without 
rights of way should be charged more than those firms which have 
right of way. (3) That ~~ firm who may hereafter establish 
works bordering on leases shall have the same rights and privileges 
as the aforesaid. It is needless to say that this letter has given the 
greates’ satisfaction to all the parties interested. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Tue Glasgow warrant market has been dull this week, in conse- 
uence chiefly of the depression that is foreshadowed in the Clyde 
shipbuilding trade, by the paying off of workmen and the sus- 
nsion of payments by Messrs. Dobie and Co. There can be no 
Noubt that a chief source of activity in the iron trade is always the 
shipbuilding and marine engineering departments, and the present 
lack of orders will certainly react most injuriously upon iron mer- 
chants and manufacturers. In warrants there was a moderate 
business in the course of the week, but the prices had a tendency 
to decline. The shipments of Scotch pig iron are much smaller 
than usual, but this has resulted in some degree from the stormy 
weather, and may possibly be made up in succeeding weeks. Not- 
withstanding the small exports, the stock of pigs in Messrs. Connal 
and Co.’s Glasgow warrant stores shows a diminution on the week 
of about 1250 tons. There are 101 furnaces in operation against 
114 at the same date in 1882, 

Business was done in the warrant market on Friday at 44s. 7d. 
cash, On Monday forenoon the market was flat, with transactions 
at 44s. 5d. to 44s. 2d. cash, the quotations in the afternoon being 
44s, 2d. to 44s, 34d. cash, and 44s. 4d. to 44s. 5d. one month, 
On Tuesday morning business took place at 44s. 3d. to 44s, 13d. 
cash, and 44s, 4}d. to 44s, 34d. one month, the prices in the after- 
noon being 44s. 2d. to 44s. 24d. cash. Business was done on 
Wednesday at 44s, 6d. to 44s, 2d. cash, and 44s. 7d. to 44s. 4d. one 
month, ‘o-day—Thurtday—market was quiet at 44s. 1d. to 
44s, 2d. cash. Mr. Morton, iron merchant, Glasgow and Greenock, 
has intimated that he has been obliged to stop payments, owing 
to large debts due to him by Dobie and Co., shipbuilders, Glasgow, 
whose suspension occurred on Monday. 

Owing to the backward condition of the warrant market, there 
is no improvement in the quotations of makers’ iron, which are as 
follows :—Gartsherrie, f.o.b, at Glasgow, per ton, No. 1, 53s.; 
No. 3, 50s.; Coltness, 55s. 6d. and 51s. 3d.; gloan, 55s, 6d. and 
51s.; Summerlee, 54s. 6d. and 49s. 6d.; Chapelhall, 58s. 6d. and 
50s. 6d.; Calder, 55s. 6d. and 48s.; Carnbroe, 53s. 6d. and 48s.; 
Clyde, 48s, and 46s.; Monkland, 45s. 9d. and 43s. 6d.; Quarter, 
45s, 3d. and 43s. 3d.; Govan, at Broomielaw, 45s. 9d. and 
43s, 6d.; Shotts, at Leith, 55s, 6d. and 52s. 6d.; Carron, at 
Grangemouth, 49s. (specially selected, 56s. 6d.) and 47s. 3d.; 
Kinneil, at Bo'ness, 47s. 6d. and 46s. 6d.; Glengarnock, at 
Ardrossan, 53s, 3d. and 46s. 3d.; Eglinton, 46s. 6d. and 43s, 9d.; 
Dalmellington, 48s. 6d. and 47s. 

The imports of iron ore from Spain are being just now conducted 
upon a fairly active scale, the arrivals at Glasgow in the past week 
amounting to 8930 tons. 

In certain kinds of manufactured iron and machinery a large 
business is being done. The shipments of these articles from Glas- 
gow in the course of the week embraced £23,400 worth of ma- 


from most of these being a fair average. In Fifeshire there appears 
to be less doing, and the masters have reduced the prices of coals, 
in order that they a compete on more favourable terms with 
the North of England. 

A conference of miners’ delegates was held in Glasgow on Monday. 
Mr. Weir, of Fife and Clackmannan, presiding, when it was 
reported that the advance of 6d. a day was now general in Lanark, 
Stirling, and Linlithgowshire. It was resolved to continue the 
agitation in those districts where the increased wages have not yet 
been paid, and also to secure a restriction of the working time to 
eight hours per rm 

The Clyde shipbuilders have intimated that ironworkers’ wages 
will be reduced by ten per cent. from the Ist December, and that 
the wages of all other operatives in their employment will be 
lowered after the Christmas holidays. For a considerable time 
back the wages paid, especially to ironworkers, have been excessively 
heavy. It has been no unusual thing for a rivetter to earn £1 a 
day. So long as the yards were pressed for delivery of work, they 
were obliged to have labour at whatever price it was available; - 
but now that slack times are approaching, it is regarded as essen- 
tial that the workmen should accept reduced pay. Upwards of 
1000 men were discharged on Monday from the yard of Messrs. 
Dobie and Co., of Govan, who have intimated suspension of pay- 
ment, and since the middle of summer 4000 operatives—exclusive 
of the 1000 above alluded to—have had to leave their employment 
in the different yards on the Clyde. 


WALES AND ADJOINING COUNTIES. 
(From our own C ) 


THE great coal tide is still flowing vigorously, but last week the 
stormy weather interfered somewhat with it, and the result has 
been a material reduction in the totals exported from the various 
ports. This is, of course, only incidental, and will be speedily rec- 
tified. Looking generally at the coal trade, the impression con- 
veyed is that the demand for all varieties is on the increase. 
Small coaland anthracite have lagged somewhat as regards malting 
varieties, but the anthracite is in fuller demand, and better 
prices are obtained for both. The chief coals in most active inquiry 
are the Rhondda and the colliery screened of the principal pits ; 
but even seconds are inquired after, and large quantities of the 6ft. 
and 9ft. seams are being cleared away. 

I am glad to see, in the present immense output, that extra vigi- 
lance is used in detecting offences against the Mines Act. Several 
colliers have been fined during the week for having pipes in their 
ssession past the lamp station, and one man who was fined 
———— to be one of the injured during the late explosion at 
Gelly Colliery. After the explosion his jacket was found with pipe 
and tobacco in it. 

Steady improvement is setting in at Harris Deep Navigation 
Colliery, and one day last week the output exceeded 800 tons. 
This is a stride in the right direction. When it reaches 1000 tons 
some nearer approach will be made to the margin of profit. 

All the ports are full of business, Swansea has been particularly 
so. During the last week nearly 100 steamers and sailers came into 
port. The impression there is that a good deal of coal trade is 
drifting hitherward on account of the unsatisfactory relation 
between coalowners and colliers in the North. Newport has been 
very busy, and prices are well maintained. 

Unfortunately the briskness has not extended to the iron trade. 
The only busy feature is in the demolition of old ironworks and 
sale of materials. Plymouth is being rapidly cleared, and as the 
iron is of the old cold blast kind, for which Anthony Hill acquired 
so high a reputation, there is no difficulty in getting purchasers. 
Staffordshire, I hear, is a large buyer. 

Rails, even best steel, are low in quotation. Singularly a * 
the busiest ironworks in the district at present -is Cyfarthfa. e 
picture at midnight one night this week was worthy of the old 
times, when Robert Crawshay would bring down his little tin and 
take his turn at puddling. The steel works machinery is coming 
rapidly to hand, and is evidently carefully selected. 

The Dowlais hauliers still remain stubborn, an per move- 
ments there, though reasonable overtures have been made to them. 

The tin-plate trade is brisk, and most of the works are full of 
orders, accepted at the last improvement in prices. New trade 
does not promise quite so well, and some fears are entertained of 
of another drop. A new company, the Clayton, is on the eve of 
starting at Swansea. A new ship industry is also spoken of at 
Cardiff, promoted, I hear, by one of the Tyne firms. 

A decision has been arrived at in the Forest of Dean to carry out 
a sliding scale until March next to see how it works. The arrange- 
ment is 24 per cent. advance on every 6d. advance, that of the 
South Wales district being 2} on every 4d. advance. This week 
is expected to decide the transfer of the Glamo’ Canal and of 
the Aberdare branch to the Marquis of Bute. e offer made is a 
generous one of 6 per cent. in perpetuity, though it is notorious that 
one-half the extent of the canal is literally unworked, and the divi- 
dend has been but 4 per cent. for along time. In the event of a 
line on the east of the Taff a reduction upon this small dividend 
would have to be feared. 

Pitwood is in free demand at 22s, Fatal accidents are reported 
from Blaen Rhondda Colliery, and two injuries from the Llan, 
Pentyrch. The wire trade is dull and unprofitable, and iron ore 
is in the same position. 


SaniTARY INstTITUTE oF GREAT Britain.— An important 
meeting was held in Dublin on the 19th inst., to appoint the local 
officers, and to consider the various arrangements to be made for 
the Congress and Exhibition to be held in that town by the 
Sani Institute in 1884. Sir John Lentaigne presided, and there 
was a large attendance of gentlemen representing the various 
leading societies in Dublin. A deputation from the Institute, 
consisting of Dr. Alfred Carpenter, chairman of the Council ; 
Professor W. H. Corfield, chairman of the Exhibition Committee ; 
Mr. Ernest Turner ; and Mr. E. White Wallis, secretary, attended 
the meeting to explain the objects of the Institute, and the nature 
of the Congress and Exhibition held in connection with it, The 
deputation from the Institute visited the buildings for the meet- 
ings of the Congress and Exhibition, and from the way that the 
preliminary arrangements have been made by the local committee, 
there is every prospect of a very successful Congress and Exhibition. 
Sir Robert Rawlinson, C.B., has accepted the presidentship of 
the Congress, which will open on October 14th. 

DIARIES FOR 1884.—The approach of the end of the year brings, 
as usual, a parcel of Letts’ well-known diaries, the publication of 
which presupposes the coming of a new year to be crammed 
with events, facts, and figures which need to be recorded, 
or which people will, as heretofore, consider of sufli- 
cient ro to claim record. Whether important or not, 
people like to have books conveniently arranged for di 
ag and in this Messrs. Letts, Son, and Co. are ——-> 

ey have nearly 380 different forms of diary, and 200 in the 
ket-book form. The printed information in these different 
orms and sorts pertains to the requirements of every walk in life, 
from the driest of the driest forms of male business, to the sim- 


chinery, £11,194 steel manufactures, £9531 sewing shines, and 

2,400 miscellaneous iron goods, exclusive of pig iron, the exports 
of which were valued at £8808. At the malleable works the pros- 
pect has not improved since I intimated that some of the larger 
contracts were running out, there being no others to take their places. 

There is still a fair measure of activity in the coal trade. Steam 
coals in the Glasgow and Lanarkshire district are especially in 
request, and the prices have now been increased in proportion to 
the values of other sorts which were raised some timeago. At Glas- 
gow the foreign shipments of coals aggregated 15,000 tons. There 
are numerous inquiries for shipping coal, and gee! to the stormy 


tities of pig iron were sold, It was satisfactory to note, however, 


plest, though perhaps not the least consequential, royale | 
abul for the women. We have amongst others the No. 4 
diary, which is of a handy small octavo size, giving a page to a day, 
the No. 47, of the same size, giving a page to four days, and inter- 
leaved with blotting paper; the No. 43—small quarto—-giving a 
day toa page. All these are provided with as much printed infor- 
mation as anyone would look for in a diary ; they are printed on 
good paper, and are not expensive. We have also a copy of the 
‘Commercial Tablet Diary,” the ‘‘ Pocket Diary and Office 
Calendar,” from Messrs. Letts. The ‘‘ Masonic Diary and Pocket 
Book for 1884,” just issued from the office of the Freemason in 
Great Queen-street, contains a mass of information useful to all 


weather the household demand is well kept up. On the southern 
side of the Frith of Forth the ports are fairly well, the shipments 


members of the craft, together with full particulars of every Grand 
Masonic body throughout the world, 
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INSULATING 
(C. C. Gilman, Eldora, U.8. 
454. Ramway Ram Jornts, T. H. Gibbon, U.S. 
Hanno 8. Pitt. 


5459. BREECH-LOADING Guns, H. J. Hadden.—(J. P. 
Burkhard and F. Novotuy, Minnesota 

5460. Hamuers for Piancrortss, H. J. Haddan.—(M. 
Junger, Lei; 


ipzig.) 
5461. Unsrermentep Dams, E. Pe: Birm: 
Beer, . Catterall, 


Manchester. 


5466. Ixpicanxe. ona Reoisterine Apparatus, J. H. 
—_— (Ateliers de Construction de Mulhouse, 
‘aris. 
5467. Prastic Compounns, M. Mackay, London. 
5463. Kiverrep Jomsts, J. A. Rowe, North Shields. 
5169. Szconpary Batrsriss, F. M. Lyte, Putney. 


5470. DyNaMo-ELECTRIC MAcuINEs, H. H. Lake.—({7. 
J. McTighe and J. T. McConnell, Pittsburgh ) 
5471. Loves, H. H. C. Chambers, 


Cincinnati, and N. C. “Gridley, Ch 
5472. Lamps, H. H. Lake (7. J. McTighe 
and J. T. McConnell, Pittsburgh.) 


21st November, 1883 
5473. Propuctne Oxipe of Iron, A. P. Price, London. 
5474. G. Tliston, 
5475. VALVES, or Sizam Hammers, J. 
7 , J. Cochrane, 


5176. Cuocks, H. J. Allison.—(R. W. 
Wilson, New Haven, U.8) 
5477. TenTeRInc Macuings, &c., J. Chadwick, Little- 


5178. &c., Boots, T. Jones, London. 

5479. Preventixe the of Burton-HoLEs, H. 
H. Lake.—(B. Hambvjer and J. Koch, Detroit.) 

5420. for Mixx, C. Simpson, London. 


22nd November, 1883. 
5481. Fire 8. Bauer, Bonn-on-the- 


5482, a R. Barker, jun , Forest Hill. 
5483. H. J. Haddan.— 
Marosse, Berlin 
5484. Tricycies, J. G. Parker, London. 
5435. Ecastic Pap for Damp “Sramps, J. E. Walsh — 
(A. Callewaert, Brussels.) 
VELOCIPEDES, T. Lawson, Rochester. 
5487. Rotary A. A. W. van Aolland. 
5488. Forwaces for Heatixc Iscots, E. W. Richards, 
Middlesbrough-on-Tees. 
5489. TreatTinc ALKALINE Sats, C. A. Faure. Paris. 
5490. VeLocipepes, N. , London, and A. G. 


Meeze, Redhill 
5491. Oo, &c., Memoranpum Forms, B. C. Scott, 


on. 
5492. Arrixinc Postacr Stamps, J. C. Wallace, London. 
23rd November, 1883. 

5498. Cow1s, &c., F. Leslie, Lond: 

5494. Sucar-canE MILLs, ¥F. M. Leblanc, 
Cienfuegos ) 

5495. Looms for Weavine, T. Blamires, Huddersfield. 

5496. Purirication of Water, W. Anderson, London. 

&c., R. Hornby, London. 

ICYCLES, utton.— Chi 

5500. Propucrion of Minzrat 
Abel.—{(J. Brandt, Berlin.) 

5501. Book-sewinc Macuunes, R. Frark, 

5502. Buast Fornaces, G. G. M. Hardingham.—{. 
York. Portsmouth, U.8.) 

5503. TetecraPaic Arparatous, H. H. Lake -(F. van 
Ry ¢, Schaarbeck.) 


ix PHATES, &c., C. D. 


24th November, 1888. 

5504. AvToMATICALLY Breakine ELEcTRICAL CURRENTS, 
F. G. Howard, Oaklands. 

5505. VolaTILE Hyprocarsoss from Coa 
Gas, &c., E. Drew, London. 

5506. Nows-ALCOHOLIC Beveracss, A. Weigel 

5507. MecnanicaLty Cooine Arr, &c., J. 

5508. the Recerrt of from Persons 
Ripine in Pusiic B. C. 

5509. Lamps, E. Evans, Llanruest. 

5510. Automatic Deracninc and Sarery ATTACHING 
for Surps’ J. Dixon, M. Waddle, and R. 

wson, Blyth, and E. Marshall, North Shi Shields. 
CicaR Edwards.{F. Bailac, 


‘oulouse. 
5512. Sap &c., J. B. Eads, London. 
5513. Fives, &. R. Evans, London. 
5514. Looms for Waavise, A. P. Dickinson and J. Con- 


long, Blackburn. 
55'5. Covourtnec Marrers, W. R. Lake.—{Z. Vignon et 


Cie, Lyons.) 
26th November, 1883. 
5516. Gimp, F. C. Glaser.—(C. L. Hohl, 
Dresden. 


5517. Apparatus for Pustic Venicizs, G. 


iiss, Dresden. 
5518. Scuuts and O J. London. 
5519. Preszrvine and Harpgnxine Woop, A. Egestorff, 
uu 

5520. Gas Donne, F. Siemens. 

5521. Macurwzs, J. E. Paris. 

5522. the Treapson Rartway WHEELS, E. P. 
Alexander.—(4. W. McIntyre, Chicago.) 

5528. Votocipepgs, W. Hillman, Coventry. 

5524. Seconpary Barrertes, G. F. Prescott, 

5525. for BisutpHiwe of Carsow, P. G. W. 
Typke and W. R. ne London, and T. T. P. B. 

Warren, Forest Gate. 


5527. VENTILATORS abi 
Reynolds.—{A. J. Robinson, Boston, U.8.) 
5528. Sups, B. Dickinson, 


en. 
5581. HYDRAULIC Howrts, B. Walker, Leeds. 


Inventions Protected for Six Months on 
Deposit of Complete & Specifications. 
5423. Drepoine W. E. London.— 
A 


5431, Sream P. Thompson, Liv. —A 
communication from F. D, Cumnver, —lith 
November, 1883. 


5432. Fine Screens, A. Hildesheimer, on. —A 


on C. A. Jackson, La U.S. 

4 jac urenc 
9th November, 1883. : ¥ 

InsutaTine Execrricat Wires, H. J. Allison, 
London.—A Cc. C. Gilman, 

. Ramway Ram Jornts, 

U.8.—20th 883. 


Harrows, 8. Pitt, Sutton.—A communication 
F. Nishwitz, Millington, U.S.—80th November, 


8 Crocxs, H J. Allison, London.— 
nication from R. W. Wilson, New Haven, 
—2lst November, 1883. 
5497. PresErvine Mux, &c., R. Hornby London -- 
23rd November, 1880. 


Patents on which the Stamp Duty of £50 
has been p: aid. 


4886. DyNAMO-ELECTRIC J. and 
A. Muirhead, London.— 24th November, 1: 

4794. Pacxine Caszs, &c., W. R Lake, 
November, 1880. 

4806. PUMPING VALVES, W. Stainton, London.—20th 


November, 
5241. BausHEs for DREssING Sue J. Worrall 
and J. 7." Ordsall, and J. Lea, Eccles.—14th 


December, 

4815. PRESSING Fasrics, &e., G. H. Nussey 

and W. B. Leachman, Leeds.— 20th November, 1880. 

4822. INSTANTANEOUS CAPILLARY A. 
Henderson, London.—22nd November, 1: 

4887. SPEAKING TupEs, &c., G. Jennings and E. G. 
Brewer, 8 —24th N 

5862. REGULATING the Suppty of 
Enorngs, J. Churchill, London.—2ist December, 1 

4843, Arracuine Curtains to Winpow Francs, G. 
Moore, London.—22nd November, 18€0. 

"| 4077. Hypraviic Presses, J. Watson, London.— 30th 


lovember, 1880. 
4990. FASTENING, &c., Casements, &c , J. Bruce, Edg- 
baston.—80th November, 1 


5008. Mixtne, &c., Variovs Sossrances, P. Pfieiderer, 
December, 1880. 
5088. HarvestTina MacHINEs, W. G. Manwaring, Ban- 
bury.—7th December, 1 
5206. Steam H. J. Allison, London.—13th 


December, 1 
Looms for “WEAvINe, J. Crook, Blackburn.—%3rd 


4890. ‘Pacxinas, J. A. Osgood and E. P. 
Monroe, U.S.—24th November, 1880. 

4889. Lirtinc Heavy WEIGHTS by Hypravtic Power, 
A. Lafargue, London.—2ith November, 1880. 

4902. Looms for Wravune, J. Lyall, New York.—25th 


November, 1880. 
4996. Cocks and Taps, J. Walker, London.—lst Decem- 
der, 1880. 


Patonts Sapp Bute ot £100 

4515. FLoaTING C. D. Abel, London.—2ist No- 

4562, Hottow Bossep Wuerts, R. 
Hadfield, London.—24th November, 1876. 


4579, MANUFACTURING Tosacco, R.’ Thomson and J. 
Porteous, Eijinburgh.—27th November, 1876. 


Notices of Snpention to Proceed with 
Applications. 

(Last day for’ filing opposition, 14th December, 1888.) 

$516. ELectric Apparatus, W. R. Lake, 
London.—A com. from J. H. Cary.—17th July, 1883. 

3529. Ratstinc SUNKEN VESSELS, R. P. Wylie, London. 
—18th July, 1883. 

8551. Pocusr ‘Kurves, J. H. Johnson, London.—A com. 
from J. Thurnauer and Co.—19th July, 1883. 

3558. Paopvcine H. C. Webb, 
Worcester.—19th July, 

‘uly, 

$572. Stuns or uly as C. Alldridge, Birming- 


ham.—20th Jul; 
3574. L, A. Groth, 
A —20th 


3579. of Woop Screws, W. 


July, 1883, 
3592. Gas Duisrrisutor, H. low, London.—21st 
July, 1883. 


=, H. C. Suft, Fulham.—2lst July, 


1 

3621. TeLecraruic and TeLEPHonic APPARA H. H. 
Lake, London.—A communication from F. van Ryssel- 
berghe.—24th July, 1883. 

3634. Hyciesic Jomrrs for Doors, &c., B. J. B. Mills, 
London.--A com. from J. Cou! 24th Jul 

3640. Warp Beams for Looms, J. Wetter, Wimbledon. 
—A com. from C. Sylinder, jun.—24th July, = 

PTYL 


G 

&c., C. M. Irvine, 
REATING BITUMINOUS LES, 

Blackwood, and R. Slater, Blackheath.—30th July, 


Dre Stocks, —A com- 
muni from C. Hart.—7th August, 1883. 

3846. Evecrric Currents, A. L. Fyfe 
and , London.—7th August, 1883. 

4396. Srzam Borrers, D. .—l4th 
September, 1883. 

4512. Tram-cars by Ropgzs, C. Hinksman, 
London,—21st , 1883. 


4758. TreaTisc Orgs conTarninc Antimony, J. 
Beveridge, Runcorn.—6th October, 1883. 
4781. Cospuctors of *3.G. Parker, Ply- 
mou! October, 
=. VALVES, M. Williams and A. Schottler, Cardiff.— 
October, 1883. 


for Borsinc Limestong, J. Briggs, Buxton. 
—18th October, 1883. 

4897. Packixe Cases, Rylands, Stairfoot.—A com- 


munication from J. B. Groot.—15th —. 1883. 
4935. &c., Frsrovs Marsriars, W. Tatham, 


4945. Conpuctors, W. don. 
—A com. E. W. Siemens.—17th October, 1883. 
4946. Vacuum Cullen, London.—17th 


ELECTRICAL W. Siemens, 
London.—A communication at E. W. Siemens.— 
17th October, 1883. 
4967. Fiasninc SicNat Licuts, W. Rickman, 
—A communication from R. O. Pintech. 


October, 
Braces or SusPenpers, W. Varney, London.— 
18th October, 1 
4091, Gas, J. Somerville, London.— 
5016. Packine &., J. MacCullum, Man- 
chester. 


—22nd October, 1: 

5017. EXTINGUISHING LAMPS, Ly G. W. , Lon- 
don.—A communication from T. J. L. and 
C. H. Stombs.—22nd October, 1 

5019. Securtnc Grass in GREENHOUSES, E. Newton, 
Hitchin.—22nd , 1883. 


5428. DREDGING MACHINERY, W. E. 


&c., 
A com. from E. Mister. November, 1883. 
C. A. Jackson, Laurence, U.S.—19th 


lovember, 1883 
5454, Raway Jomrs, T. H. Gibbon, Albany, 
cat 8. Pitt, Sutton.—A communication 
from F. Nishwitz.—20th November, 1883. 
(Last day for fling opposition, 18th December, 1888.) 


3480. Removine Reruse, W. K. 
A com. from G. A. Sidgwick.—1 


$575. Vourarc Barreerss, W. R. Londun —A 
com. from J. M. Stebbins.—20th Jui: 

Srraw, &c., T. H. Co 

3604 Coat, H. L. Pattinson, jun., Felling. 


J 1 
8605. Lips of Boxes, G. W. von Nawrocki, Berlin. —A 
communication from H. Lorentz.—28rd July, 1883, 
$606. SuLpHo Actps, F. Wirth, Frankfort-on-the-Main 
—A communication from the Farbfabrik vormals 
Broénner.”—238rd July, 1883. 
$612. Keys, J. K. Thompson and 
Race, Leeds. —23rd July, 1883. 
3615. TREATING Leatuer, F. Frankfort-on-the- 
Main.—A com. from L. Klipfer. —28rd July, 1883. 
8617. Compounp for Coverine Drawine Rosas, &c., 
E. Edwards, London.—A communication from J. 
Appelt.—23rd July, 1883. 
8625. Printine, &c , Tickets, T. King, East Dulwich, 
d R. —24th July, 1883. 
Anderton, Bradford.—24th 


3633. ELECTRIC Currents, E. Jones, Leeds. 
—24th July, 18838. 
—A com. from F. E. Aldrich.—24th July, 1883. 
+ Brivozs, 8. London.—25th 


ly 
Spent Live, W. R. Lake, London.—A 
from A. T. V. Zeis, and 
M. D. Hanover.—25th July, 

8659. FaALLERS for J. W. Bradley, 
Bradford.—26th July, 1883. 

8670. Traction or Locomotive Enotnes, J. H. John- 
son, don.— A communication from J. E. E. 
Pécourt.—26th July, 18838. 

3674. Cuiprers or Sears, J. Sabatier, London.—A 
com. frum J. Bariquand and Son.—27th July, 1888. 

8694 Spinnixo Yarns, W. Lancaster, 
28th July, 1883. 

8702. Dynamo-ELEcTRIC Macutnes, 8 Z. 

and A. Thompson, London.—28th July 

$712. Wick Hoxpers, W. P. 
com. from J. Scrafton.—30; Ir July, 1883. 

8714 w. A. Dackus, Bir- 


W. Corbould, Peckham.—81lst July, 1885. 
8770, GaTeEs, Allen, near 'verhampton. —lst 


ugust, 1883. 

8771. Makino Envevoprs, &c., J. 
—A com. from A. T. Howard.—lst 

T. W.W Kellyville 

—Ist August, 1883. 

8776. Grinpino, &c., of Mera, R. Wallwork, 
Manct ester.—2 1883. 

$809. Riverrine ne ames, W. Clark, London. 
—A com. from D, M. Redmond.—8rd August, 1883. 

8828. CatcuLaTine Macatnes, W. R. Lake, London.— 
A com. from a August, 1883. 

D. Abel, London.—A comm’ 


ue.—23rd August, 1883. 

4109. SuPPLyIne J.C. Kent, Bedfont. 
—24th August, 1883. 

4180. Cowrro.urne Evecrric Circuits, 


com. from J. P. Loox, W. B. August, 1883. 
J. B. Hannay, Glasgow. 


4398, and Borriss, J. Philli 
ine CARDS, near 
22nd ber, 1883. 
4672. Governinc Apparatus for Exaixes, D. J. Dunlop, 
Ww, 


.—2nd October, 1883. 
= ae KING Ovens, 8. Leoni, London.—2nd 
4850. TORPEDOES, C. A. McEvoy, London.—1l1th Octo- 


ber, 1883. 
4881. Evecrricat Bett, C. B. Harness, London.—13th 
Y. W. Cunningham, Dundee. 
23rd Octoder, 1 


SECONDARY Batreriss, J. 8. Sellon, London.— 
24th Octoder, 1883. 
5075. VaLvE Gear, A. Paul, Dumbarton.—2£th October, 


1883. 
5085. Gas Motor Enorvss, C. A. Bullock, Blackheath. 
—25th October, 1883. 
5086. Vatves, T. Lewis, Cardiff.—A communication 
from P. H. 8 —25th October, 1883. 
REVOLVING RE-ARMS, W. W. Colley, London.— 


tober, 1883. 
5170. DETACHING COAL and Stove, T. W. Asquith and 
E. Seaton Delaval T. Nichol- 
.—Blst Octoder, 1 
oF or Twist Lace, W Birks, jun., Not- 


= J. Allison, London. 
com. from R. W. Wilson.—2lst November, 183. 


Patents Sealed. 
(List of Letters Patent which the Great Beal on the 
28rd Ne 1883.) 
F. Weldon, Farnham.—24th May, 


2611, Bars, H. Born, Hounslow.—25th May, 
Boats, W. R. Lake, London.—25th 
2617. AUTOMATIC — F. Wirth, Frankfort-on-the- 

Maine.—25th 


2620. E. Jahncke and H. W. 
Her London.—26th May, 1 


2621. Extractive Actp from Fomes, E. A. 
Brydges, Berlin.— 26th May, 1883. 

2622. Excavatine Eartu, &., J. F. Sang, London.— 
26th May, 1883. 

A. Stiirmer, Elberfeld, Germany. 
—28th Ma: 

Bau C. H. Brampton, Birmingham.— 


2648. of Srrowtia, Claus, London.— 
28th May, 1883. 

2691. J. R. Young, jun., 


Norfolk, 883. 
2693. Surraces, J. A. 


London.—81st 
2711. Scissors, &c. A. Groth, London.—81st May, 


1883. 
= Licyeous Compounns, C. D. Abel, London.—4th 


sre Shanon Enaines, J. G. Kincaid, Greenock. 
2790. Gas Me Moror Enorngs, W. P. Thompson, Liverpool. 
—5th June, 1883. 

2798, EXTRACTING GLYCERINE from Fatty SUBSTANCES, 


|AFETY for Gas Bi J. W. 
Plunkett, Dunstall Priory, and J. C. Hart, 
—6th June, 1883. 


for Butrons, W. R. Lake, London.— 
2842. Forwaces, W. Spence, London.— 


June, 1883, 


2872. Execiric Arc Lamps, H. J. Allison, London,— 
8th June, 1888. 
=, Sritroons, W. Vale, Birmingham.—8th June, 


2902. Saves, H. W. Chubb, London.—11th June, 1883, 

2906. Dyginc TextiLe Fasaics, H. H. Lake, London. 
—11th June, 1883. 

2944. Drivina CentrirvaaL Macuines, A. Watt, 
Liverpocl.—18th June, 1888. 

=> Sopa and Potasu, J. H. Johnson, London.—15th 


1883. 
8080. TeLepHones, A. W. Rose, London.—2lst June, 


883, 

$136. Lactna Gioves and Boots, A. C. Mather, Liver- 
pool —17.A July, 1883. 

$165. Atracnine Rais to Merauuic Sieerers, R. H. 
Brandon. ‘une, 1883, 

8835. the Tarust Suarts, G. A, 
Teulon, London.—7th 

3836. HoLpine &., F. . Guilleaume, Cologne. 


8950. Croan and Cicaretre Hoipeas, J. H. Johnson, 


and J. Everitt, A 
4292. Secuaine the Lips of Baskets, 
Salford.—6th September, 1883, 
4304. Lupricatine CyLinpeas, W. R. Lake, London,— 
7th September, 1883. 
B. F. Merrill, Boston, 
4882. Carryine and DELIVERINO Wire, H. J. Haddan, 
London.—13th 
4629. . J. Haddan, Beptem- 


ber, 1 
4682.  Ranory, &c., Traps, W. Burgess, Malvern Wells. 
4685. CARTRIDGE SuELts, A. J. Boult, London.—2nd 
4746. Ratsina WATER from We ts, A. J. Boult, London. 
—5th October, 1883. 


A | (List of Letters Patent which passed the Great Beal on the 
27th November, 1883.) 


E, Edwards, London.—20th May, 
2661. Execrric Arc Lamps, J. Brockie, London.—29th 


2664. Mipewsp Hay, C. Perkin, Northern- 
den.—29th May, 1883. 

2681. Maxine Horse Nats, E. A. Brydges, Berlin.— 
80th May, 1883. 

Macuines, J. Wild, Tetney.—30th 


2685. Button and Fasreyer, 
T. W. Taylor, Birmin ham.—80th May, 1883. 

Johnson, Burgess Hill.—3(th 

2000.” on cans, G. A. J. Schott, Bradford, and G. 
Rol Sheffield.—30th 


binson, May, 1883. 
2694. Trucks or ROLLING Srock, A. J. Boult, London. 
May, 1883. 
Srairus, &c., G. Taylor, Penarth.—30th May, 


2700. Bansos, &., W. Lake, London. —30th May, 1883, 

2714. Traeatino LAGER J. P. Jackson, Liverpool. 
—8lst May, 1883. 

Spzep, R. P. Bellon, Surbiton.—31st 


, 1883. 
2730.7 Manvracrorino Snot, G. Lampen, Gateshead- 
1st June, 1883. 


Execrric Arc Lamps, F. L. Willard, 


2752. Sream Esoines, W. H. Watson, near 
, and J. Spence, High Harro- 
2755 , Roaps, H. F. Williams, London. 


9766. Back of Ax.es, E. 
Partridge, Smethwick. ‘une, 
2768. Execrric Currents, H. H. Lake, 


2793. HERMETICALLY Borries, W. E. Gedge, 
London.—5th June, 

w. 


—bth 
and D. Grey, Maesteg.—8th 
une, 
F. H. W. Livesey, London. 
we. InsuLaTiNe Wings, J. H. Johnson, London.—13th 


1883. 
mis REGENERATIVE Lamps and Gas Burners, C. 
Berlin.—14th June, 1883. 
2975. of Braces, G. “Walker, Birmingham.—15th 


1883. 

3009. Srmam Borers, T. Carter, Sunderland.—16A 
June, 1888. 

Borrizs, J. Phillips, London.—19¢h 


$240. Lioxgous A. M. Clark, 
London.—29th June, 1883. 
8505. TeLEPHoNic J. Graham, London.— 
July, 1€83. 
. CuRLine or Wavine the Harr, H. Roman, Lon- 
don.—25th July, 1883. 
8755, Webb, Coventry.—81at July, 


8791. Drrecr-actina Pomprsa Excrves, W. Clark, 
London.—2nd A t, 1883, 
4158. the Time of Worxman, Firth, 


tember, 1883. 
4293. OPERATING Vatves, J. Musgrave, Bolton. 
4431. Propvuctne ICE-FLOWER-LIKE FiouREs on GLass, 
C. Pieper, Berlin.—17th , 1883. 


List of Specifications published during the 
week ending November 24th, 1883, 
1221, 4d.; 1516, 4d.; 1534, 6d.; 1575, 8d.; 1681, 
1715, 64.3, 1716, 

1699, 1708, 2d.; 1711, 64.; 1715, 64.5" 1716, 


8d.; 1805, 1806, 1 
1810, 2d! 1812, 1814, 1815, 
1817, 2d.; 6d.; 1820, 4d.; 18 1, 6d.; 


i 
EE 
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— 
THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 
*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Toe Excrverr at : 
which the Specification they require is referred to, instead | 5 
of ging Se paper of The 
mistake has been made by ing at Taz EnGInerr 
. Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the Specification. 
— for Letters Patent. 
20th November, 1883. mdon.—1l5th August, 1883. 
_— 4072. Securina Fur to HARDENED Woot, &c., C. Vero 
Montreal.) 
5464. Propucinc CoLourep Pxotocrapss, A. Kepler 
A. M. de Premion, and A. Pigeau, London. 
5465. Merer for E:ecrric CuRRENTS, A. M. Clark.—(Z 
Harborough.—81st July, 1883. 
rough. 4000. Ve Locipepes, H. H. Lake, London.—A com- 
— 
2751. Currine State O. Thomas, gor, ani | 
2769. Exzcrric Lamps, W. R. 
1883. 
| 
—24th May, 1883. 
2605. Curonoocraras, W. H. Douglas, Stourbridge.— 
4291. Gas Enorves, C. H. Andrew, Stockport.—6th 
October. 1883. 
1745, 6d.; 1746, 6d.; 1749, 6d.; 1762, 2d.; F3 
1754, 6d.; 1756, 6d.; 1757, 2d.; 1759, 4d.; ; 
1761, 8d.; 1762, 6d.; 1764, 2d.; 1765, 6d.; $ 
1772, 2d.; 1778, 9d.; 1774, 4d.; 1775, 64.; 
1778, 2d.; 1780, 6d.; 1781, 2d.; 1782, 6d.; 
: 1785, 6d.; 1787, 2d.; 1789, 4d.; 1790, 6d.; ; 
1792, 2d.: 1798, 2d.; 1795, 2d.; 1796, 2d.; ; 
- 1831, 24.; 1882. 4d.; ; 
1887, 2d.; 1888, 6d ; ; ; 
1843, 8d.; 1844, 4d.; ; 
e End. 1848, 2d.; 1850, 2d.; ; ; 
ELECTRICAL KAILWAYS, J. Enright, don. Geage, London.— a? : 
5 com om 5. Angell. —. ‘ 
5530 &c., W. Farnworth, Swindon, and W. A November, 1883. W. R. Lake. London.—bth June. 1883 1888, 6d.; 1800, 64.; : 
8891, 6d.; 8705, 6d.; 
2859. MANUFACTURING Gass, J. Reynolds, Gateshead 
—S8th June, 1883. 
agwick, Surbiton.— | 2866. Roapways for Tram-cars, T. E. Knightley, t-office, Southampton-buildings, 
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Nov. 30, 1888. 


ABSTRAOTS OF SPEOIFIOATIONS, 


usep Warrare, 4. J. Boult 
1221, Tth March, 1883.—(A communication from 
‘A. Weeks, Minneapolis, U.8.)—(Not proceeded with.) 


4d. 
tes to a marine to o socket 
Fyn be fired "am a detaching davit, which 


serves to give initial direction to the socket, 

1516. Roasters, @. H. Pfeifer, Freiburg.—22nd 
March, 1883. 4d. 

This relates to a drum or pay ed the axis of which 
is hollow, and through which a heated bolt or rod is 
re dgson and 8. Greenwood, Brearl 

. Looms, J. Hodgson ai . Green , Brearley. 

1684. March, 1838. 6d. 

This consists partly in making the chain barrel and 
star wheel in separate pieces, 

15'75. Privtina TevEGRAPH 
APPARATUS, . Thompsm, London.—28th 
March, 1883.—(A4 communication from H. Van 
Hocvenbergh, Elizabeth, U.S.) 

The principal object of the invention is to secure 
increased rapidity of operation. To this end it is 
sought to reduce to a minimum the number of mecha- 
nical operations performed by the apparatus at the 
receiving station. Thus the type wheel is caused to 
advance normally through successive arcs, eich sub- 
tending two characters, or in other words, so as to 
skip one character at each step. When any one of the 
characters thus skipped is to be printed, the wheel is 
arrested on arriving at the character next in advance 
of the required character, and a device is brought into 
action which mechanically advances the wheel through 
an arc subtending one character. This brings the 
required character into exact position, and the impres- 
sion is then taken therefrom. The invention further 
includes a t itti hanism for operating the 
apparatus at the receiving station, thus completing a 
system both simple in construction and rapid in 
operation. 

1681. Process anp APPARATUS FOR UTILISING THE 
Exuavust Steam or Steam Enoines, A. J. Boult, 
London —8rd April, 1883.—(A communication from 
D Renshaw, Braintree, U.S.) 6d. 

This consists partly in the process of taking a portion 
of the water from the steam g tor that suppli 
steam to the engine or other source of supply, and 
passing said water through a cooling medium in a 
vessel outside of the boiler, the water so taken from 
the generator being under the boiler pressure from 
which it came, and then conveying this water to an 
injector, where it meets the exhaust steam of the 
engine, the exhaust steam taking the place of the live 
steam heretofore used, the water being sufficiently 
cooled to cause a partial condensation of the exhaust 
forming a partial vacuum, and then the partially cooled 
water and the exhaust steam are forced into the boiler 
on the principle of the injector. 

1699. Roor Lamps ror Rartway Carriages, J. Hinks 
and F, R. Baker, Birmingham.—4th April, 1883.— 
(Not with) 2d. 

This relates to the construction of the wick cases. 
1708. Toy Cannon, H. J. Allison, London.—5th April. 

1883 —(A communication from A. Le Meunier and 
La Société A. Bain et Heude, Paris.)\—(Not proceeded 


with.) 2d. 
The principle of this cannon is based — the appli- 
cation of gases, producing with air a detonating or 
explosive mixture. 


1711. Fieece-pivipina ATTACHMENTS TO CARDING 
Macuints, H. J. Haddan, London.—5th April, 1883. 
—(A communication from J. 8, Bolette, Belgium.) 6d. 

This consists partly in dividing the fleece when it 
leaves the carding machine into slivers on the rubber 
of the carding machine itself, by means of endless steel 
bands passing over rollers on both sides of the dividing 
cylinders, and arranged in such a manner as to pass 
twice between the dividing cylinders, so that both 
parts nearly come in contact with each other at the 
point where the division takes place. 


1715. Arparatus ror Dryino Excreta, URINE, AND 
oTHer Scpstances, J. M. Sutton, Manchester.—5th 
April, 1883. 6d. 

This relates to the construction of apparatus and to 
the process of treating and utilising the gases 
emanating from drying excreta, urine, and other 
similar substances by mixing the same with hydro- 
carbon or other guses, 


1716.° Apparatus FoR PROPELLING TRICYCLES AND 
Hawpv Pavp.e-wueet Boats, W. Brierley, Halifux. 
—5th April, 1883.—(A communication from R. Perl 
and F, Teschek, Vienna.)—(Not proceeded with.) 2c. 
The object is to facilitate ascent by transferring the 
motion of the hands, which is similar to that in a 
rowing boat, to the axle of the wheels of a tricycle or 
= ~ axle of the paddles of a hand-propelled or other 
oat. 


1720. Packina anp Preservine Botrer, &c., 
PacKING CaskS EMPLOYED THEREFOR, G. Partridge, 
London.—5th April, 1883 —(Not proceeded with.) 2d. 

This relates to an enamelled iron veesel provided 
with a removable air-tight hydraulic-seal lid or cover, 


1723. Macnine Hammers AND APPARATUS FOR 
ACTUATING THE 8AME, F. C. Glaser, Berlin.—5th 
April, 1883 —(Not proceeded with.) 4d. 

— with the motor engine is an intermediate 
motor. 


1725. Apparatus FoR ENABLING Persons IN CaB3 OR 
OTHER VEHICLES TO COMMUNICATE WITH OR GIVE 
Directions TO THE DRIVER OF THE SAME, T. Arm- 
strong, Beckenham.—5th 1883. 6d. 

A series of indicators or tablets are arranged within 
a case having suitable apertures, through which they 
can be caused to and exhibited to the driver when 
actuated by suitable means from within the cab or 
other vehicle. 

1726. Manoractore oF JEWELLERY AND OTHER 
ARTICLES oF Woop Costep oR wiTa 
Metat, W. R.. Lake, London —5th April, 1883.—(A 
from G. Mais and H. A. V. Wirth, 

aris. 

This consists in ccating wood with metal by cover- 
ing it with plumbago, and then coating it first with an 
electro-deposition of copper, and then with an electro- 
deposition of gold or silver. 


172'7. Manvracrvre or Ice, &c., W. R. Lake, London 
—bth April, communication from 8. B. 
Hunt and F.B. Pinto, New York.)--(Not proceeded 
with.) 2d, 

The invention consists essentially in the employment 
of dry atmospheric air under pressure by means of 
suitable apparatus. 

1728. Too. ror 1s Porntina THE JoINTa oF 
BRICKWORK AND Maconry, F. Service, London.—5th 
April, 1883. 6d. 

The tool is intended for what is called “tuck point- 
ing, and its purpose is to pare or cut the edges of the 

putty.” Two blades are connected preferably so 
that their cutting edges (which are at right angles to 
the length of the blades) can be adjusted to the 
required distance apart. 

1730. Coverixc Iron Street with LEAD AND 178 
ALLoys, W. H. Spence, London.—6th April, 1883.— 
(A communication from B. Mihlau, Germany.) 5 

This consists essentially in the application of th 
ee flame to the covering of iron with lead or 

oys. 


1782. Courtine Bicyctrs To FoRM A Douste CaRRI- 
AGE WHEN RrquinreD, C. N. Bak:r, Birmingham.— 
6th April, 1888.—( Not preceeded with.) 

The two bicycles are gonnected by rods secured . 
ferably the each, the steering 
being also connec! ‘ether so as to be turned in the 
same direction, ~~ 


1788. Rorary Kyorrers UsED IN THE MANUFACTURE 
or Paper, H, J. Haddan, Kensington.—6th April, 
fe communication from Reinicke and Jasper, 

‘octhen 4 

The inventors claim, First, a partially acting spray 
producer or injecting apparatus fed by a distributip 
apparatus constructed in the manner of a revolver, an 
edie with ratchet mechanism and weighted lever ; 

econdly, causing the paper pulp to pass from the 
interior of the sieve cylinder through the circumference 
of the latter, so that the shaking plate works in the 
clarified paper pulp, 


1734. Eoo Beaters, A. H. Frost and F. Earl, St. Ives, 
—6th April, 1883. 4d. 

The ogg is broken and the contents poured into a 
receptacle provided with a diaphragm, The whole 
apparatus is shaken. 

1785. Gas anp Lamp Grass Smoke Cap 
Hoxpers, 8. Falk, London.—6th Apiil, 1883.—(Not 
proce ded with.) 2d. 

This relates to the construction of the support for 
the smoke cap or cover. 

1738. Orgpnance, P. M. Parsons, Blackheath.—6th 
April, 1883. 6d. 

This relates partly to the mode of casting. 


1789. Pyrometers, A. Loagsdon, London.—6th April, 
aati communication from A. Krupp, Essen.) — 


The inventor claims in an apparatus constructed on 
the injector principle, and intended for determining 
the temperature of hot air or gas, the application of 
means for obtaining a constant pressure of the entering 
hot blast, and of a thermometer for measuring the 
temperature of the drawn-in cold air. 


1740. To ComBina Ma- 
cuings, H. Portway, Bradford, and J. C. Walker, 
Shipley.—6th April, 1883. 6d. 

This relates to the employment of dabbing brushes 
having imparted thereto a horizontal reci ting 
movement in combination with the vertical recipro- 
cating movement, 


1741. Construction or Fi.y axp PoLieys 
FoR Rope Drivina, W. Hargreaves and R. Harwood, 
Bolton.—6th April, 1883. 6d. 

This consists in a novel way of forming the 
periphery or rim with grooves, together with the 
means for supporting the same from the centres or 
bosses from the shaft on which they revolve. 

1742. Macuinery For Severtne or Divipine Dorsie- 
PILED Fasrics, J. H. Johnson, London.—6th April, 
1883.—(4 communication from T. Diederichs, Bour- 
goin, France.) 6d. 

This consists in apparatus for severing or dividing 
the pile threads of ream (a fabrics, of the employ- 
ment of toothed cutters sliding one over the other, and 
acting to sever the threads, 


1748. Utinisation or PuospHatic Scorta, 
G. Pitt, Sutton.—6th April, 1883.—(A communica- 
tion from G. Rocour, Liege.) 4d. 

The inventor claims, First, the process and method 
of utilising phosphatic cinders or slags by melting 
them with convenient fluxes and fuel in cupola blast 
furnaces or other reducing furnace, to ob a “ phos- 
phorous matte” containing the phosphorus iron and 
manganese of the cinders or slags. Secondly, the 
method of transforming the phosphorus of the matte 
into alkaline phosphate soluble, by heating in a re- 
verberatory or other furnace the ground phosphorus 
matte mixed with sulphate of sodium or potassium 
and coal in powder, with or without sulphur or pyrites. 


1744. Renperina Woop, TextiLes, 
UNINFLAMMABLE AND INcomBusTIBLE, F. K. de 
Btasicki, London.—6th April, 1833.—(4 communica- 
tion from B. Hoff, Jaroslau, Austria.) 4d. 

This relates partly to the impregnation by pressure 
of wood and other materials with a soluble sulphite, 
and with the salt of an alkaline earth, whereby the 
same are rendered uninflammable. 


1745. Execrric Lames aNp APPLIANCES IN CONNEC- 
TION THEREWITH, F. H. Varley, London.—6th April, 
1883. 6d. 

This consists, First, of a spool or coil frame, upon or 
into which the carbon candle may be coiled or other- 
wise folded ; Secondly, «f reducing guides, through or 
by means of which the pole or burning ends of the 
carbon candles are brought together for establishing 
the circuit to produce light; Thirdly, of conducting 
rollers or propellers for feeding the carbon forward at 
the rate requisite for its consumption; Fourthly, a 
magnetic regulator for determining the length of the 
arc; Fifthly, an arrangement for centralising the arc 
by means of a thermostat or variable resistance; 
Sixthly, a driving train of clockwork controlled by an 
electric current to regulate the feed; Seventhly, an 
automatic propeller, in which the current passing 
through the lamp determines the rate of the feed ; 
Eighthly, the combination of these various devices for 
regulating the rate of feed, and likewise the potential, 
a quantity of the current passing across the carbon 
poles; Ninthly, the provision of a casing for extin- 
guishing the combustion of carbon when current is 
not passing. 

1746. Vevocrrepes, A. LZ. Bricknell, Brizxton.—6th 
April, 1883. 6d. 

The inventor claims in velocipedes driven by or 
through oscillating levers, the pivotting or hinging of 
the pedal to the end of the treadle lever, so that it can 
be made to assume different positions for power or 
speed. 


1747. A. L. Bricknell, London.—6th 
April, 1888. 6d. 


This relates to the construction of the hubs. 


1748. Disrrisutinc APPARATUS FOR THE 
Hoppers or Furnaces, W. R. Lake, London.—6th 
communication from B. Shepard, 

6d. 

This relates to the combination of a hopper and a 
distributing bell arranged to close the hopper from 
below, the said bell being provided with a yielding 
valve for the escape of gases. 


1749. m Centrirvcat Macuings, &c., C. 
H. Haubold, Chemnitz.—6th Avril, 1883. 6d. 

The inventor causes the liquid to be filtered to pass 
through the filtering material in the filtering appa- 
ratus, not centrifugally, but in an opposite direction, 
that is to say, from the periphery to the centre, there- 
fore in a direction opposite to the centrifugal force. 
The centrifugal power motion of the filtering itself 
will then tend to move the filtering material outward, 
in a direction opposite to the motion of the fluid to be 
filtered, in such manner that the filtering material is 

tinuall Pp d more firmly and is never 


carried away. 


1750. Faciurratine THe Removat or Sanp, GRAVEL, 
Mup, &c., rrom Harpours, Rivers, &c, W. R. 
Lake, London.—6th April, 1883.—(4 communica- 
tron from L, Coiseau, Antwerp) 6d. 

This relates to the employment of compressed air 
for the disaggregation and distribution or suspension 
in water of sand, mud, gravel, or the like, to permit 
their ira, or transport by natural or artificial 
currents. 


1751. Apparatus ror Drytna Paper AND WOVEN AND 
orHeR Wes Faprics, A. Alexander, Dundar.—ith 
April, 1883. 6d. 

The apparatus consists of rotating steam-heated 
cylinders having laths or spara fixed round and 
rotating with them, but touching their surfaces only at 
a few supporting points, such laths or spars keeping 
the paper or fabric a short distance off the surfaces of 
the cylinders, 

1752. Construction oF MACHINES KNO’ As 
Porirrers,” J. S. Sutcliffe, Bacup.— 
7th April, 1888.—(Not proceeded with.) 2d. 

One part consists in placing between the valves or 
openings leading into the fan chamber a series of 
drawers preferably extending from either side and 
meeting in the centre of the said chamber. Also at 


the end of the fan chamber a drawer is arranged 
lengthwise on cither side of the fan. 


1758. Exvecrric Aro Lamps, J. T. King, Liverpool.— 
Tth ril, 1883.—(4 communication from J. R. 
Finney, Pittsburgh, U.S.) 6d. 

The invention consists principally in constructing 
electric arc lamps with a hollow core electro-magnet, 
through which the feed rod of the top carbon or 
electrode passes in combination with a gripper or 
grippers disposed so as to act on the said f “~~ 


dispensed with, in which case the inner casing fits 
closely into the outer casing. 


17°73. Consrruction or Giass Roorina ror GREEN- 
Houses, &c., C. EB. Osborn, London.—9th April, 1883. 
—(Not proceeded with.) 2d. 
The sheets of glass are inserted in grooved bars. 
1774. Evectric Arc Lamps, L. B. Miller, London.— 
am in W. 
lenoid a th the d t of the carbon 


to be actuated radially by varying mag 
the said hollow core electro-magnet. Other improve- 
ments are described. 


1754. Exvecrropes ror ayp LIkE 
F. Elmore, London.—Tth April, 


The inventor claims, First, the application in electro- 
lytic operati of electrodes sur ded by, cased, or 
enveloped in, a textile, felted, or other suitable porous 
material for the purposes of retaining the id 
within such covering or envelope, and for preventing 
short circuits ; Secondly, constructing electrodes for 
use in the electrolytic amal, ation of precious metals 
from their ores, and for such like purposes, of carbon 
or other difficultly oxidisable material in combination 
with a porous envelope or covering. 


1755. Consrrucrion or VEHICLES FoR CARRYING 
Pcrvitore, J. W. and H. J. Davey, Bristol.—7th 
April, 1883. 4d. 

This relates to the means of constructing the 
vehicles principally of iron or steel. 

1756. Meieass ror Exectricity, &c., & Pitt, Sutton. 
—Tth April, 1883.—(4 communication from J. 
Cauderay, Lausanne.) 6d. 

The current ding ‘ity deflects more 
or less the needle of a galvanometer, which needle 
oscillates in front of a regularly rotating cylinder 
having projections on it which come into contact with 
the needle. The projections are arranged in rin 
transversely to the cylinder, the ring at the central or 
zero position of the needle having no projections, the 
rings on each side which are opposite to the positi 

of the needle correspondi an i 

of, say, one ampere, 

tion, the next pair of rings opposit ep 

corresponding to an intensity of two amytres. havin 
each two projections, and so on. The needle, eac 
time it comes into contact witha projection, completes 
an electric circuit, which actuates a step-by-step dial 
recording ap tus, and advances the pointers one 
unit. us the number of units recorded by the dial 
during the time pied by each revolution of the 
cylinder varies as the strength of the current passing 
ugh the conductor. 


1757. Manvuracrure oF WALL Papers, F. Ramsay, 
London.—7th April, 1883.—(Not proceeded with.) 2d. 
The object is to produce imitations of marbles and 
wood. The patterns are by removing colour 
from the paper surface after a colour or colours have 
been ong upon it at hazard in irregular patches or 
markings. 
1758. Amatcamatinc Apparatus, A. K. Huntingdon 
and W. B. Koch, London.—7th April, 1883. 64. 
The inventor claims in an amalgamating apparatus, 
consisting of a vessel in which revolves a vertical tube 
with tubular arms for ejecting the ore or tailings, con- 
structing these arms of tapering ovate form with elon- 
gated slits along their hinder sides. 


1'759. APPARATUS FOR THE Propuctioxn anp Reav- 
LATION OF THE Evectric Licnt Power, 7. 
Wiesendanger, London.—7th April, 1883.—(Not pre- 
ceeded with.) 4d. 

This relates, First, to dynamo machines or genera- 
tors of electric energy and _ electro-motors; 

Secondly, to electric regulator arc lamps. 


1760. AppLiANce FOR FeepING THE CARBONS OF 
Evectric Arc Lamps, J. Henry and H. B. Bourne, 
London.—7th April, 1883. 6d. 

The invention is based upon the principle that by a 
gentle tapping or rapping at the side of a tube, a rod 
within and just fitting it can be cai to feli gradu- 
ally, and in proportion to the force exerted, and the 
rapidity of action coupled with the weight of the tube 
and its contents. A magnet and a spring armature 
are arranged close to the tube or rod which carries, 
say, the upper carbon of an electric arc lamp, said 
spring armature being of the required length and pro- 
vided with a button or knob to knock against the car- 
bon supporting rod or tube at each pulsation of the 
armature produced by the flow of the current. The 
spring armature is so connected to its support as to be 
capable of sensitive adjustment in order to regulate its 
action to the utmost necessity. 


1761. Apparatus FoR EVAPORATING BY COMPRE3SION 
AND BY MuttipLe Errecr, J. Weibel, Geneva, and 
P. Piccard, Lausanne.—7th April, 1883. 8d. 

This relates to constructing mae for evapo- 
rating by ee and by multiple effect, in such 
manner that the vapour from the liquid which is bein 
evaporated by the compressed steam becomes otned 
with the vapour from the liquid which is being evapo- 
rated by the exhaust steam from the engine cylinder. 


1762. Construction oF FLurs, CHIMNEYS, AND 
GRATES FOR SMOKE-CONSUMING AND VENTILATING 
Purposes, R. H. Reeves and S. Reeve, London.— 
7th April, 1883. 6d. 

tes to the bination of a ti air 
shaft formed with a hollow air chamber at the back, 
sides, and bottom of the grate, for the purpose of 
creating a hot-air blast with the obstruction in the air 
shaft for assisting the , ption of smoke, 

1764. Pickers AND THE PARTS UPON WHICH THEY 
Sumr, &., J. Holding, Lower Broughton.—7th 
April, 1883.—(Not proceeded with.) 2d. 

This relates to means for preventing the shuttle from 
flying out of the race. 

1765. Construction oF APPARATUS FOR BINDING 
Sueaves, &., B. G. Hall, Malvern Wells.—7th 


April, 1888. 6d. 
This relates to the general combination and arrange- 
ment of mechanism for binding sheaves. 
1766. Gas Recvxarors, J. and W. Goodson, London.— 
7th April, 1883. 62. 
This relates to a gas regulator into which the nipple 
is screwed. 
1767. WeatHer-PROOF ExpLosive CoMPOUNDS AND 
CartTrRipGEs, P. Jensen, London.—7th April, 1883.— 
(4 communication from J. Schulhof, Vienna.) 6d. 
This relates to the manufacture of a material for 
shooting and other explosive purposes from greasei 
gun-cotton, 
1768. TreaTMeNT oF PLANTS OF THE GENUS GENISTA 
FoR Use IN MANUFACTURE OF MaTERIAL, 
W. A. Barlow, London.—Tth April, 1883.—(A com- 
icati Globotsching, Bologna, and M. 


ig ity of current 
having each projec- 


from F, 
Miiller, jun, Vienna.) 4d. 

This relates to the chemical treatment of the plant. 

1'769. Maworacrure or Cur Fasrics aND APPA- 
RATUa EMPLOYED THEREIN, J. H. Johnson, London. 
—Tth April, 1883.—(A communication from L. T. 
Lepage, Brenot, France) 6d. 

This relates partly to cutting the pile threads in the 
looms by means of revolving cutters acting upon loops 
of the pile threads. 
17°71. Construction or Stups aNnp Fi1TiInG AND 

SECURING THEM IN Links, Loops, AND RINGS OF 
non, Liverpool.—9th April, 1883. 

The stud is constructed in two or more parts, but 
by preference of two parts, with convex and concave 
ends fitting together, and secured when so fitted by a 
key, pin, cotter, or equivalent means. 

1772. Construction oF Batus FOR CONTAINING 
Zinc, &., W. H. Luther, Glasgow.—9th 
1883.—(Not proceeded with.) 2d. 


The baths are constructed of a double casing, the 
— between which casings may be filled with fire- 
y or other suitable material, or such lining may be 


or to 
fall with the latter as it is consumed. 


17°75. Mecuanism ror PREPARING AND DisTRIBUTING 
Toxsacco In CicaREeTTe A. B. Henderson, 
Paty Oo communication from E. F. Leblond, 
Paris.) 6d. 

The object is to mechanically distribute the tobacco, 
to equalise it in portions in accordance with the 
dimensions of and weight of the cigarettes to be manu- 
factured, and at the same time press it equally into 
cake so that it is uniform throughout in bulk. 


1776. Construction oF INCANDESCENT ELECTRIC 
Lamps, bi don.—9th April, 1883, 4d. 
The horseshoe filament is made of box-wood car- 
bonised, and the invention relates to the means of 
fixing the same. 


17°78. Srrercurxc axp Restormyc Trousers 
THEIR ORIGINAL Saape, Nunan, London.—9th 
April, 1823.—(Not proceeded with.) 2d. 

The object is to counteract the bagging at the 

ees, 

1779. Apparatus ror Recistermnc Distances Taa- 
VELLED AND TIME OccUPIED BY VEHICLES, J. Jmray, 
London.—9th April, 1883.—(4 communication from 
F. Bisson, Paris.) 6d. 

A set of dials marking miles, multiples or fractions 
thereof, have their indices moved either by connection 
from a wheel of the vehicle or from clockwork, so as 
to register, either the actual distance travelled, or a 
distance representing, according to some predeter- 
mined ratio, the value of the time during which the 
vehicle waits. 


1780. Apparatus For Sirtinc AGRICULTURAL PrRo- 
puce, B. Page, Esscx.—9th April, 1883. 6d. 

This relates to the combination with a sieve frame 
adapted to receive detachable sieves of various gauges 
and means for reciprocating the same, of sus’ 
straps and rollers or their equivalent for accurately 
raising and lowering and adjusting the inclination of 
the sieve frame, both with respect to gauge of 
sieve in use, and to nature of the produce under 
treatment. 


1781. Securina tHe Rats THE PeRrMANENT Way 
or Raitways, G. Wood and T. Wilton, Brandon. 
—9th April, 1883.—(Not proceeded with ) 2d. 

The object is to provide means for securing rails in 
ition, whereby the necessity for using wooden keys 

8 avoided. 

1782. Wispow AND PaRTs con- 
NECTED THEREWITH, H. A. Walker, London.—9th 
April, 1883. 6d. 

This consists of a device to hold window blinds 
without the use of springs or ratchet wheels. 

1788. Macuivzry For Coverinec Wire on 
witH GoTTaA PERCHA OR OTHER MaTERIAL, A. C. 
Moffatt and W. H. Wardale, London.—9th April, 
1883. 6d. 


The machine is composed of one right and one left- 
hand worm working together, and confined in a steam 
jacketted chamber of a suitable form to receive the two 


worms. 


1784. CovupLines aNnp FITTIXGS CONNECTED THERE- 
with FoR Raitway CaRRiAGEs, &c, R. Pear- 
son, Glasgow.—9th April, 1883.—( Not proceeded with.) 


This relates partly to improvements for vertically 
engaging and disen, g the automatically and 
— oscillating, and jointed spring coupling 

ooks. 

1785. Seconpary on Batreries, £. G. Brewer, 
London.—9th April, 1883.(4 communication from 
Arnould and R. Tamine, Mons) 6d. 

Instead of the metallic electrodes now generally em- 
ployed in secondary piles or batteries, according to 
this invention metallic electrodes made of wires or 
bands of suitable section are wholly or —— used, 
= the said wires are arranged in any desired form or 
shape. 

1786. Waeets ror Traction Encryes, J. and H. 
McLaren, Leeds.—9th April, 1883. 6d. 

This relates partly to constructing wheels for traction 
engines or other purpceses, with spring spokes each 
formed in parts with turned-in or bent end portions, 
and connecting them to the rim of the wheel by a 
clamp or clamps, without the necessity for bolt holes 
through the springs. 

1787. Asoms ror ConTarntnc CrysTOLEUM Parnt- 
incs, L Wise, Bristol.—9th April, 1883.—(Not pro- 
ceeded with.) 2d. 

The object is to provide an album for containing the 
bevelled paintings. 

1789. Gatvanic Batrertes, G. Baron de Overbeck, 
London.—9th April, 1883.—(Partly a communication 

e inventor constructs a primary battery composed 
of elements, the one electrode of which consists of 
carbon alone, or platinum alone, or carbon covered 
with platinum, or lead or any other metal or sub- 
stance covered with platinum placed in an oxidising 
fluid or solution yielding chlorine, the other electrode 
eonsisting of aluminium metal placed fn a solution of 
alkalies and alkaline carbonates. 

1790. Gas Recutator, H. J. Haddan, London.—9th 
April, 1883.—(4 communication from J. Fleischer, 
Cologne A 

This relates to that class of gas-p g Ss 
which act by the pressure of the gas on one side of a 
movable diaphragm. 


1791. Application oF ELECTRICITY TO VEHICLES ON 
AND Rattways, &., F. Wynne, London.—9th 
April, 1888. 6d. 

This relates to the mode of applying electricity from 

a stationary producer of icity or reservoir to the 

propulsion of tram-cars, railway cars, or 

other vehicles on rails or tramways by 
carrier or contact maker. 

1'792. Apparatus FoR Removixc Screw 
FROM THEIR SHAFTS, H. Johnson, London.— 9th 

(pril, 1883.—(A communication from H. B. Gouget 
and A. D. EB. Vincent, Paris.)—(Not proceeded with.) 
2d. 


Or 
means of a 


The apparatus is composed of a strong cross-bar 
vided with means for connecting it to a suitable lifting 
apparatus. 

1793. Boar Disencacine Gear, N. Hamblin, jun., 
Poplar.—9th April, 1883.—(Void.) 2d. 

e gear consists of either eye bolts, switch bolts 
trengh stem and stern posts, or slings, and requires 
but one man to let it go. 

1794. Secoypary Batteries, R. Tatham, Rochdale, 
and A. Hollings, Salford.—10th April, 1888. 6d. 

Tbis consists essentially in constructing frames or 
supports of grooved or channelled strips or bars of 
lead or other suitable metal, preferably perforated and 
corrugated, combined together ro as to surround and 
enclose the plate of active material. 

1795. Launpry Pans anp 7. Hartley and 
Z. Sugden, Halifax, and C. Parker, London.—l0th 
April, 1883.—(Not proceeded with.) 2d. 

The copper or set pan is received within the hot 
water boiler, the latter being provided with necessary 
fire-box, smoke outlet, and usual pipe connections for 
surviving supply of hot water for laundry or other use, 


= 
A 
| | 
a 
) 
1796. Brivces, W. R. Kinipple, London.—10th April, 
1883.—(Not proceeded with.) 2d. S 
This relates to means for raising and lowerirg 
bridges. 
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1797. Macuiwery For SraMPING OR PULVERISING 
MINERALS OR OTHER MarTeriats, J. H. Johnson, 
London.—10th April, 1883.4 communication from 
N. W. Condict, jun., Jersey City, U.8.) 8d. 

The First part relates to improvements in that class 
of mechanism in which 
are pulverised b: wer opera 
automatic operation of the valves of — steam 
stamps or pulverisers, in which the descent of the 

stamp rods is due to the pressure of steam on the 

piston of each cylinder, and their ascent to constant 
action of steam at low pressure against the underside 
of the pistons ; Thirdly, toa 


1809. ror Cont. &c., R. Dunlop, 

Cardif’.—l0th April, 1883.—{ Not with.) 2d. 

This relates to the construction of the Tessel and to 
the means of drawing off the wine. 


1810. Removine THE CoRES FROM, 
anp SLICING, oR CoTTiING APPLES, PEARS, &., Ww. 
Downie and W. J. Sage, London,— 10th April, 1883. 
—(Not proceeded with.) 2d. 

This relates to the arrangement of a series of cutters. 

1811. ApsustineG THE Suarrs oF WHEEL CARRIAGES, 
C. Healey, Gloucester.—l0th April, 1883. 6d 


The object isto permit the shafts of wheel carriages 
to be raised and lowered and virt: lengthened at 
M so as to suit them to horses of different sizes, 


for a steam stamping and p 
which one motor, one stamp, and one cylinder is used. 


1798. Srorprers on Covers For Borries, Jars, &c., 
'N. Thompson, London.—10th April, 1883.—(Not pro- 
ceeded with.) 4d. 

This relates to means for securing caps or stoppers to 
bottles, jars, &. 


1799. Too. For — INTERNAL STOPPERS FROM 
LES, J. Hamer, Stalybridge.—10th April, 1883. 


6d. 
This relates to a pair of pliers for extracting internal 
stoppers. 
1800. Apparatus FoR Tipprna Vans, &., C. Hill, Lon- 
don.—l0th April, 1883. 6d. 
an arrangement of levers and spring 
for releasing th 


1801. Coxpucrors oF E.ecrricity, J. Parker, 
—10th April, 1883.—(Not with. 


1802. Brick-maxinc Macurnery, P. M. Justice, 
London.—10th A from 


C. Chambers, jun., Philadelphia.) 13. 2d. 

‘This relates to several improvements in that class of 
brick-making machines in which the clay is succes- 
sively tempered in a case, forced out therefrom in a 
continuous bar through a forming die, sanded upon 


eme! from the aie, ¥ into lengths by a 
finally di upon an 
endless off-bearing bel 


1804. Mecuanism For Currinc oR SHEARING SHEET 
Merat Various SHaPes, 4. N. Hopkins, 
Birmingham.—10th April, 1883. 

This consists in a machine in 
shearing sheet metal into various sha 

g the edges of articles of various 

from sheet metal, or in performing both these opera- 

tions, of the combination of a set of rotary shears or 

cutters with a “former” fixed and operated to pro- 

duce, in conjunction with a weight or P cxduaieeh, a 

reci; movement of the cutter frame. 


1805. Execrric Pive, J. Mewburn, London.—l0th 
April, 1883.—(A communication from M. and P. 
Azapis, Paris 

which a diameter of, 9 centim 
anda height of, say, 24 centimetres, is composed 
four porous diaphragms or vessels, into each of which 
is inserted a piece of carbon of a diameter one or 
two centimetres less than that of the ———. 
Each of the diaphra carries externall: 
piece zinc of the same h ht 

the porous vessels. The carbons are con- 
ected together . 4 a single metallic piece, and the 

mS es by another metallic piece. Into an outer 

a solution of a suitable salt, by preference sea 

ralt or salt of ammonia, is introduced. Lastly, into = 

vessels are sulphuric acid at di 

45 deg., and 5 per cent. of ordinary nitre or nit 
natron (natre nitrique) or nitric acid. 


1806. Comprxc Macutses, J. C. Walker, near Brad” 
ford.—10th April, 1883. 6d. 
The body of the dabbing brush A, shown in Fig. 1 

of metal, heten with the bridge 'B at the back of ‘* 
whereby it is attached to the mechanism for actua‘ 

the brush. Care the bristles which are held in the 
body A by wires in the ordinary manner. These wires 
are exposed at the back of the body A of the brush, 
and are consequently easy of access when the bristles 
are required to removed or From the 
general construction of this brush, the whole of the 
parts are readily got at by the attendant when 

uired. Fig. 2 shows one arr t for actuati 
the dabbing brushes, in which E are the dabbing 
brushes attached to a vertical slide F, fitted so as to 
work freely in guides or bearings on the framework G. 
In this arrangement the inventor dispenses with the 
= pillars for carrying the driving shaft, and 
imparts the required motion to the machine thro 

driving pulley H and bevel wheels I, carried on 

horizontal shaft K and vertical shaft L, such shafts 
being supported by the bracket M attached to the 
framework G, and in order to impart the vertical 
reciprocating motion to the dabbing brushes heemploys 


FIC.1. 
~ 


an excentric N, cam, or its equivalent on the vertical 
shaft L. This is coupled to a toggle arrangement of 
levers O O! by the short connecting link or rod P. It 
will be seen that on the vertical shaft being put in 
motion the excentric N imparts a radial 
the toggle levers O O01; the lower lever O! 
attached to the short lever V keyed on the nn | 
shaft R below the comb ciroles, imparts thereto a to- 
and-fro or rocking motion, such movement giving to 
the levers S and T a radial reciprocating action, 
whereby the desired vertical reciprocatin; movement 
is given to the slides F F poten the dab! Pus brushes 
E, this being transmitted from the levers through the 
connecting rod U. The invention also relates to the 
application of porcelain, glazed earthenware, glass, or 
a vitreous enamel in the construction of onl oon coating 
of the feed boxes, conductors, and feed rollers. 


1807. Macuinery ror ComPRessinc THE MATERIALS 
USED Makino Ensitace, 7. Potter, Alresford.— 
10th April, 1883. 4d. 

This consists in the means of compressing ens! 
materials ao or silos by the use of iron standa: 
built or fixed into the walls of the said pits or silos, 
and to which irons are attached iron cogs = Fond ty 

use of screw jac 
machines. 


1812. Erecrric Lamps, &c., Bdmonds, jun., New 
York.—10th April, 1883. 10d. 

One part of the invention relates to a peculiar 

arrangement of spring terminals for i 


permanent metal faces of the valve, and in the general 
construction of the said parts. : 


829. Execrricat SIGNALLING | &e., B. J. 
B. Mills, London.—1l1th April, 1883. if communi- 
cation from J. U. Mackenzie, New York. 

The inventor claims, First, in electri nalling 
apparatus, two or more spindles arranged side by aan 
each carrying two or more series of contacts, and 
adapted te be adjusted axially, to bring i into position 
any one of the series of in ion with 
two or more contact springs meting progres upon 
the contact of 
one or more contact arms upon a revolving shaft, in 
combination with one or more a ———- spindles, 
each cai two or more series of contacts ; 
Thirdly, the combination of me E.. ustable spindle 
contacts cee producing , and contacts 
for producing a fixed signal. Other i improvements are 


th terminal studs, and open or close the 
circuit when a partial ro’ tation is given to the = = 
edi and to means for enabling the lam =p % 

nected from the bracket to wh nite 
Pred A Second part relates to an improved construc- 
tion of switch. A Third part relates he Ay wiring and 
the forming of circuit 
electroliers, and other fixtures. aed other im- 
provements are described. 


1814. ror Execrric Currents, 4. M. Clark, 


8d. 
This relates to a meter for the 
measure of the current which traverses the line is 
denoted by means of indications furnished by the 
gases resulting from the electrolysis of acidulated 
water or “on appropriate reg 
ac mechani on 


1815. Bayps orn Hoops For Hoorure Bass, A. A. 
Eichler, Alzandria, Aprii, 1883.— 


Not 
ma emmanting the ents of 
the bands or hoops. 
1816. ArpaRatcs ror Propucina Fresh WATER BY 
J. , London.—l0th April, 


ashort pipe E, which passes e@ bottom of 
compartment Aand opens into compantanens B. F is 


cq c 
A- aa = r 
= 
F — 
5 


ome ty wil ~~ of water can be admitted to 
os the compartment A, and G is an 
cutlot, pipe by which water can flow off from this com- 
— a is a filter resting on a perforated 
arched plate, which is supported by the bottom of the 
compartment B. I is a ar sorte plate placed above 
the top of the filter bed. J is an outlet pipe for carry- 
off filtered water from below the filter bed. K is 
a pipe by which air may be admitted to the 
181'7. Manvracture on ReEctiFicaTion oF VASELINE, 
W. P. Thompson, Liverpool.—l0th April, 1883.—(A 
communication = H. and M. Bohm, Vienna.— 


ucing vaseline of 


ich process 

less and inodorous lamp and grease 0: 

the same time. 

1818. Apparatus APPLICABLE FOR STEERING VESSELS 
IN CASE OF ACCIDENT, OR FOR A Lire Rart, J. Philp 
and W. Forrester, Li -—10th April, 1883. 6d. 

This relates to a floating rudder formed of a pontoon 
or float towed behind the ship by lines attached to it 


1880. Apparatus FoR REGULATING THE DRAWING 
AND DELIVERY OF PAPER IN CIGARETTE MACHINES, 
A. C. Henderson, London.—1llth April, 1883.—(4 
communication from BE. F. Leblond, Paris.) 6d. 
The object is to draw variable lengths of paper to 
suit the different sizes of cigarettes, by a modification 
of the rotary motion of the drawing rollers, without 
requiring any alteration in the mechanism for trans- 
mitting motion. 


1881. Manuracrure or Fasrics, J. H. Cun- 
lige, Rochdale.—llth April, 1888.—(Void.) 

This consists in weaving a plush fabric vou of 
tappets or their eq t all the 
covering or facing picks are symmetrically arranged 
in pairs in suchwise that while one is designed to pro- 
duce a cover or pile at one side of the fabric, the next 
is designed to produce a similar cover or ‘pile at the 
other side of the fabric; hence the result is a double 
pile — that is one having a pile at both sides of 

clo 


1882. Incanpescent Exectrric Lamps, J. W. Swan, 
Bromley.—11th April, 1883. 4d. 

This consists in the application of electro-deposition 
or coating or covering whereby copper or other suitable 
metal is Seposited or coated around the outward pro- 

jecting — terminals, whether they be in the 
‘orm of loops or pins or in any other form, so as to 
strengthen and enlarge them, or give them such a 
shape as will facilitate the making of a firm attach- 
ment or electric contact to or with the lamp holders or 
conductors. 


1888. HAMMERLESS, AND OTHER 
Guns anp Riries, W. Anson and J. Deeley, Bir- 
mingham.—1l1th April, 1883. 6d. 

The invention consists of an improved lifter, an 
improved method of forming and coupling together 
the top and bottom bolts, and certain improvements 
in the method of actuating such bolts. 


1884. Batu or InvAuip Cuatr, 0. Wolf, 
Dresden.—11th April, 1883.—(A communication from 
F. @. Leupold, Dresden.) 6d. 
This relates to improvements in folding bath and 
invalid chairs, and consists of the various constructive 


smallest possible compass. 


1836. Apparatus ror CLEANING LEAD AND OTHER 
Ores, Archer, Dunston.—1lth April, 
1883.—(Not proceeded with.) 4 

This relates to the employment of a revolving tube 

in which the ores are placed, and through w a 

blast of air passes, the tube being slightly inclined. 

1837. Raitway SIGNALLING AND APPARATUS AND 
Frrtincs Connecrep THEREWITH, W. Lawson, 
Dumyries, and T. Glasgow.—11th April, 

This rela an arrangement for detonating 


signals. 

1838. Pianos, B. @. Brewer, London.—1lth April, 
1883.—(4 —aee from L. N. Letailleur and 
P. Scholtus, Paris.) 6d. 

This relates to the sounding board and to the means 
of stringing. 

1839. Apparatus ror Removixe THE Enps oF Ecos, 
R. H. Rowland and T. F. Stidolph, Woodbridge.— 
llth April, 1883. 4d. 

The egg opener consists of two rings or plates with 
openings attached toa handle, and with space between 
for a knife or cutter. 


1848. Evecrric Lamps, A. London.—12th April, 

1883.—(Not proceeded with.) 2 
This consists essentially in By combination in an 

electric lamp of a copper-plated or otherwise metalised 
stick of carbon, an upright metallic tube holding the 
same, and being just wide enough to allow it freely to 
slide ‘therein, and a piece of carbon in the shape of a 
cone, or presenting a plain or curved incline of about 
45 deg., on which the stick of carbon stands, so that 
through its tendency to slip down the incline it is 
always kept sufficiently braced in the tube to preserve 
the necessary contact for the passage of the electric 
current, the positive conductor of which is made to 
communicate with the said tube and the negative with 
the said cone. 

1879. APPARATUS FOR me SIGNALLING 
ALARM-GIVING, J. H. Johnson, London.—13th ‘April, 
1883.—(A communication from A. Jeanjean and L. 
J. H. Eon, Paris.) 

a to the invention a thermometer is 


in such manner that when said lines are made of equal 
length the pontoon shall show very small resistance to 
the water; but when one line is lengthened relatively 
to the other the pontoon shall dart out to one side and 
pane its broad surface obliquely to the water, thereby 
causing a great resistance tending to steer the ship 
round. 
1820. Boats with ApsusTaBLE KeEELs, S. R. Glyn, 
London.—10th April, 1883.—(Not proceeded with.) 2d. 
One feature of the arrangement is that the keel will 
yield automatically, should the same come in contact 
with the bottom, or with any obstruction, and thus 
Lhd such accidents as might occur if the keel were 


1821. anp VentiLatTors, 7. J. Baker, 
Newark.—10th April, 1888. 6d. 
This relates to improvements in sor parts ht or 
ventilators made with deflecting plates or having 
slits or openings formed or provided in or between the 


1822. Manvuracture or HosE J. C. 
weather, Greenwich.—l0th April, 1883.—(Void.) 2d. 

The hose is treated with hot solutions containing 
tannic acid. 

1823. Srzam — J. @. Joicey, Newcastle-on-Tyne.— 
10th April, 1 6d. ia 

The inventor - ~ ll First, a pump having the suc- 
tion and delivery passages surrounding a cylindrical 
piston valve. Secondly, a crosshead to connect a 
prime mover and a pump, to oe the power is to be 
applied, with a crank controlling the stroke of the 
ine = mover by a sliding block fitted with adjustable 
shoes. 
ae Surps, AEROSTAT3, PROJECTILES, AND OTHER 

VESSELS OR STRUCTURES INTENDED TO BE Pro- 
PELLED THROUGH WATER OR AIR, N. de Telescheff, 
Paris.—1l0th April, 1883.—(Complete.) 8d. 

This consists in the er to the construction 
of ships, locomotive torpedoes, &., of certain forms 
and arrangements by means of which the “ vis viva” of 
the fluid displaced by the forepart of such vessels or 
structures is converted into mechanical work actin; 
on the afterpart, and in the line of motion Poem 4 
thus reducing to a minimum the resistance opposed 
thereto by the inertia of the fluid. 

1826. Tarps or Liquips, H. Shefield.—11th 
April, 1883. —— proceeded with.) 2d. 

This consists in the substitution of removable faces 

of india-rubber or other suitable material for the usual 


placed 
with the circuit of the signalling appa- 
and this is so adjusted that when 
a given t d the circuit is auto- 
matically closed. Notice thereof is immediate: 5 
by means of the bell or communicator of 
signalling 
Water Murens, C. Imray, London.—16th as 
883.—(A communication from C. Michel and A 
Paris.) 6d. 
This relates to ee in water meters of the 


ay 


kind known as the frost meter, in which a piston 
moved by the water to and fro in a cylinder as it 
approaches the extremes of its stroke moves a rod, 
which by a pawl works the ratchet wheel of the 
counter and also moves a slide governing ports of a 


small subsidiary cylinder, the piston whereof works 
the slide of the ‘ton cylinder. According to the 

nt invention the main cylinder is separated tom 
he inflow cavity by a tion or cover making 
of the with the cylinder’ 

e su ry cylinder an: ports or are 80 
combined as to form a single piece; and the pawl 
which works the ratchet of the counter is made Pith 
a tail piece, which prevents it from engaging more than 
one tooth at each stroke, aud with a pro. —- which, 
at each upstroke, meets & stop causing it to engage 
with a tooth of the ratchet. 

19777. Secr-apsustinc Saw Hanvie, B. Goulson, New 
Zealand.—19th April, 1883. 4d. 

This relates to means of attaching saw handles to 
the blades of cross-cut and other similar saws, and so 
that workmen can fix or detach the said handles with 
great facility. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Ofice Official Gastte.) 


287,005. Ovtter Vatve ror Arr Compressors, 
George R. Cullingworth, New York, N.Y.—Filed 
January 16th, 1883. 

Claim.—(1) The valve casing composed of a hollow 
cylinder C, and a seat ring F, connected therewith by 
supporting wings E, so as to leave an annular space 
between them, the cap D, screw P, and bonnet O, 
with the inner and outer walls of the disc ait 
chamber, substantially as herein described. (2) The 
combination, with a hollow cylindrical discharge 
valve for an air compressor, of a closing spring placed 
within the said valve and guided externally by the 


287005 


interior of a guide provided within the valve, sub- 
stantially as herein described. (2) The combination, 
with a hollow cylindrical discharge valve of an air 
compressor, and the casing containing the seat for 
said valve, and acap or cover to said casing, of aspring 
guide bushing within the said valve and a spiral 
spring arrs ~~ within the said valve and said guide 
bushing, and having its ends fitted to bearings in the 
said valve and cap, substantially as and for the 
purpose herein described. 
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Epps’s Cocoa.—GRATEFUL AND COMFORTING, 
—‘‘ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful the fine 
properties of well-selected Cocoa, Epps has 
provided our breakfast tables with ry delicately 
flavoured beverage which may save us many hea’ 
doctors’ bills. It is by the ae use of suc 
articles of diet that a constitution may be gradually 
built up until strong enough to resist every ten- 
dency to disease, Hundreds of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We may escape many a fatal shaft 
by keeping ourselves well fortified with pure blood 
and a properly nourished frame.”—Civil Service 
Gazette.—Made simply with boiling water or milk. 
Sold only in Packets, lied—** James Epps and 
Co., Homeopathic Chemists, London,” —[ADvr. 


London. April, (4 communication from 
The object is to reduce the resistance encountered by 
an electric current while following a metallic con- t{__} ee P 
ductor, and the loss of=current resulting from such 
resistance. igi 
Wo — WSS WSS 
RAG 
In the drawing, A is the upper compartment of the —- iN. 
casing; B the lower compartment ; C the steam pipe Lys 4c 
led down through the cover of compartment A, and i——— 
having nozzles projecting radially from it, to each of YY a. ae 
which is attached the upper end of a helical worm D. 7 —_ a 
The lower ends of the worm are similarly connected to —— yy : 
~ 
arrangements so that the parts of the said folding F 
bath or invalid chair can be folded together into the 
The object is a new process of po ar 
a white and perfectly inodorous quality, and of an 
Hy Fic.2 
“(Ep 
\ 
cme 
R 
FIC.1 Ay 
Lp 
Fic.2 / 1 \ 
| 
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THE CALCULATION OF CONTINUOUS GIRDERS. 
By Max am EnpE. 
No. IL 

The continuous girder of uniform section.—Let A B, 
Fig. 7, be one of an indefinite number of spans of a con- 
tinuous girder cf uniform section, and let P be a single 
Joad placed at the distance a from A. The ordinates of 
the triangle A P B, Fig. 8, represent the—positive— 
moments of the load P, and the effect of the continuity of 
the girder is a negative moment M, over A, decreasing 
uniformly towards B, where it is = 0, and a negative 
moment M, over B decreasing in the same manner towards 
A. The moment at any point between A and B is there- 
fore the sum of the three ordinates at that point, or the 
ordinate of the crosslined surface, Fig. 8. 


In Fig. 7, A D B represents in an exaggerated manner the 
elastic line of the beam A B, under the influence of the load 
Pand the moments M, and M,. Tangents are drawn to it 
at A, D,and B, which cut off from the end verticals the 
pieces d,, d,,¥,, Yq. Between these and the moments M, 
and M, exist certain relations, the statement of which is the 
object of the present investigation. Following our plan of 
regarding any convenient part of a girder as a cantilever, 
we take the piece A D and consider it first rigidly fixed at 
A when the detlection of its end is G DL, and then at D 
when the deflection of its end isd,. In the same manner 
we take the piece B D and consider it fixed first at B and 
then at D, when the deflections are D H and d, 
respectively. But as we shall finally require expressions 
for y, and y,, we note some geometrical relations between 
them and the de ficctions, viz.: 


Gb=CD- 


cD= 4a, 

from which :— 
y,=d,+ — 


Deflection GD: Cantilever fixed at A and free at D; 
moment at a point at the distance x from D is :— 

eM, 


From the diagram we can see that G D is increased by all 
negative moments, i.¢., those which produce an upward 
convexity, and diminished by all positive moments, there- 
fore we write :— 


—* M, 


a* 3l—a 
+M, | 


Deflection HD: Cantilever fixed at B and free at D; 
moment at a point « from D :— 


Then :— 


M, 


Deflection d,: Cantilever fixed at D and free at A; 
moment at a point x from A :— 


Then :— 
+d, Pe M, 7M, 


Deflection d,: Cantilever fixed at D and free at B; mo- 
ment at a point x from B:— 


+ M, 


l-—a 
a x 
EJ [+5 Pex pm i M, Jade 
0 


Putting these values for GD, H D, d,, and d, into equa- 
tions (16), we obtain, after some reductions :— 


1 
n= C+ 2PM, | 


If, instead of the single load P at the distance a from A, 
several loads at different distances a act upon the girder, 
the two first members of equations (17) have to be 
written :— 
Sa (l—a) (21 — a) Pand Sa (/—a) 4) P 

ively; and if in these latter expressions p da is put 
for P, where p is a uniformly distributed load per unit of 
length, they change into— 


p da and fa (L—a)(l + a) p da. 


Integrating between 0 and / for the epecial case of p being 
distribu over the whole span, they further change 


both into” p, and the equations (17) are written as 
follows :— 


(18) 
ple 
In this form they were first stated by Clapeyron, and 
still are commonly used for the calculation of continuous 
girder bridges. The two equations (17) or (18) contain 
together four unknown quantities. For a continuous 
girder of x spans we should have, therefore, 2 n equa- 
tions with 4 x unknown quantities. But the tangents 


f, as well as the moments M, are common to the two spans 


adjoining each intermediate puppet, and as there are 
n—1 such supports, the number of unknown quantities is 
reduced to —2(n-1)=2n+2. Further, if the girder 
is rigidly fixed at the two ends, the two tangents £ at 
these points are known, or if it can turn freely on the 
ends, the moments at these points are=0. In both cases 
the number of unknown quantities is reduced to 2 n, and 
as there are 2 n equations, they can be calculated. If any 
support is artificially, or, by being elastic, raised or 
lowered, the amount of movement is simply to be added 
to or deducted from those pieces y which are affected by 
that movement. 

It may be observed that for the special case where y, = 
¥,=0, i, for the case of a horizontal beam rigidly fixed 
at its ends, equations (17) will give: 


M, =, @—a)'P 


M, @-a)P, 
and equations (18) would give— 
M,=M,= 
From the former two we further find that M, becomes a 
maximum if 
and M, becomes a maximum if 
The shearing force at any point between A and B from 


the moment M, is — ra and from the moment M, it is 
+ Ms, or from both together Ms — 
force from the load P at a point at a distance x from A is 


ite <aand + it x>a, These are the 


The shearing 


same shearing forces as those aang a single girder ; for 
the continuous girder the value of ae has only to be 
added. If a distributed load Fn unit of length moves 
over the girder, it is known from the treatment of the 
single girder that the greatest positive shearing force at a 


the greatest negative shear- 


point from A, is p 


ing force is p ay The shearing force from an equally 
distributed dead load q per unit of length is g (« ~ z)- 
Fig 


Boe trom fixed load, 
bea morug 
enia 


The latter expression is represented by the ordinates of 
the straight line a c b in Fig. 9, measured from A B, 7 being 
= 66 and g=2°9; the former two expressions are re- 
presented by the ordinates of the two parabolas d b and ae 
measured from acb, p being=5. The two ordinates 
together at any point would be the maximum shearing 
force in a single girder. Considering now, for example, 
this girder to be the second span of a continuous girder 
of four spans, viz: 56m., 66m., 66m., 56m., it would be 
necessary to add to the ordinates already determined the 


values of Ms; but as these are not constant, but 


varying according to the position cf the moving load, not 
only in the span A B, but also on the other spans, it would 


be necessary to calculate Ms for a series of positions 


of the load, having regard to such positions of the load in 
the other as make thes? values maxima. In 
most practical cases a sufficient approximation will be 


attained if only those values of M1 aos are calculated 


which correspond to the two extreme positions of the load 
on span A B, viz., to « =oand x =/, and if the inter- 
mediate values are assumed to vary in the proportion of 2. 
The ordinates of the curves f g—measured from d b—and 
h i—measured from a ¢e—which indicate these values, are 
taken from the calculation of a bridge of the dimensions 
given above. 

Example 6.—Let AB and BC be two adjoining spans 
of a continuous beam of uniform section, resting on n+1 
supports, at distances/, /,...... let Ma M, M, be 
moments over A BC produced by the action of a moment 
at one end of the beam. Then the moment at any poitt 
in A B at the distance — A is 

~+ M, i? 
and the moment at any point in CB at the distance 7 
from C is 


M. M, 
We now imagine the elastic line of the beam to ba 
drawn, and draw a tangent to it at B, which cuts off the 
distances d, and d, on the verticals through A and C. 


Considering, then, AB as a cantilever fixed at B, 
we have 


la 
0 


1 
6 (Mala? 2M, 1°); 


and considering C B as a cantilever fixed at B, we have, in 
the same manner, 


EJd, Mel? + 2M, 2%); 


and since d, = d, 
b 


+ 2M, = 2M, l,? - 
Mala? =-2Mi 
Accordingly, we write: 
M,/,7=-2M, (/,2 +7,7,)-M, 
1,7;)-M 


i 


fel; 


3 


If the beam can turn freely over the first support so that 
M, = 0, and if all the spans are = /, we find: 
M,=-4M,; M,=-3}M,; M,=-3}M,; 

344 M,; M,=—3183 Mg, &. 

In each span, therefore, is a point at a distance of 17 to 
about ;'; / from the left, where the moment is = 0,or where . 
the moment which may have been there previously is not 
altered by the action of a moment at the right-hand end 
of the beam; and there is another point in each span in a 
nearly symmetrical position, in consequence of a moment 
acting at the left-hand support. These points are called 
Jixed points, 


LEGAL INTELLIGENCE. 


JUDICIAL COMMITTEE OF THE PRIVY COUNCIL. 


(Present—Lord Firzcrratp, Sir BARNES PEacock, Sir RoBERt 
Sir Richarp Covcn, and Sir ARTHUR HOBHOUSE.) 
CHILDS’ PATENT. 

THIS was a petition by Major James Childs, late of the 3rd 
Battalion Royal Fusiliers, of Cedar Lea, Clapham Common, for 
the prolongation of the term of letters patent granted to him on 
the Ph of December, 1869, in respect of improvements in the 
manufacture of bread and biscuits. 

Mr. Aston, Q.C., Mr. E. CARPMAEL, and Mr. R. R. Harps were 
counsel for the petitioner; the ATTORNEY-GENERAL and Mr. R. S. 
Wright for the Crown. 

The petition stated that the invention in question had relati 
to improvements in the manufacture of aérated bread, and was 
based on the system first proposed and invented by Dr. Dauglish. 
In that system the carbonic acid gas used in the aérated bread- 
making was forced into water in much the same way as in making 
ordin: soda-water, and the water so charged was then mixed 
e order to make the water absorb 
a sufficient quantity of the gas great pressure was necessary, 
which not only required very costly machinery, but when: 
the dough was released from the vessel in which it was mix 
as it had to be in order to be formed into loaves, the gas, instead 
rising gradually and producing a series of air chambers or vesicles 
in the dough, and thus making it to rise or become light, had a. 
tendency to burst these vesicles and allow the mass to continue 
heavy and dough-like. Again, it was found thatthe starch in the 
flour remain uite unconverted. Starch in that condition 
absorbed and retained a large percentage of water, which rendered 
it necessary to employ a very high and unusual temperature to 
bake the hread, otherwise it became what is known as “‘cold” or 
“sad.” A third objection, and one which arose from the same 
cause, was that aerated bread was extremely difficult to toast, and . 
when toasted the result was not satisfactory. These objections 
proved fatal to the commercial success of Dr. Dauglish’s system, 
and although at first the operations of some of the licensees of Dr. 
Dauglish, and the companies, of which there were several started to 
work his invention, gave promise of yielding a good return to those 
who had invested time and money in them, yet in the result, owing 
mainly to these objections and the losses occasioned to the persons 
and companies who endeavoured to use the invention, all persons 
who had taken out licences had to work out the aérated 
bread process at the time the petitioner made his invention, and all 
the companies had suspended operations, except the Aérated Bread 
Company, Limited, in which concern Major Childs was a large 
shareholder. According to the inventor, the patent provided that, 
in place of water, a fermented liquid should be placed in the 
condenser, which was then charged with gas. By that means the 
serious defect caused by the bursting of the numerous 
small vesicles, resulting in the b being heavy, was 
obviated. All the different parts of the process conduced to the 


conversion of the starch in the —_ into dextrine, whereby the 
bread could be more perfectly baked and rendered more le 
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and nutritious. The process, also, had the advan’ of largel 

reducing the cost of production. It was claimed for the invention 
that by it aérated bread was manufactured with perfect i 
and certainty—waste and deterioration being entirely avoided, and 
the most perfect cleanliness secured, as in every step of the manu- 
facture machinery was substituted for hand labour, and the flour 


ity | going on, an 


ly | suggestions of infringements which were in the first instance made, 


although wer J had believed them to be going on, they were not 
therefore, of course these were abandoned; and as 
regards the others, to avoid complicating the case and prolongin; 
its length, it was deemed more expedient in the interests of bot 
parties not to go into them. Therefore, in the present action the 
was a 


iy eH from the sack into the baked loaf without being once touched 

y the hand, the whole process of mixing the flour and kneading 
the dough being completed in half an hour, instead of ten to twelve 
hours, as in the ordinary process. The aérated bread thus made 
was highly nutritious, and more easy of digestion than ordinary 
bread, the gluten being preserved, and the bread was free from 
the ferment or leaven which was n ily present in other 
bread, and proved in many cases injurious to health. Not only 
was great economy in the manufacture of aérated bread effected 
by the improvements of the petitioner, but the system was so 
greatly improved that it could be put in practiee by bakers in a 
small way of business with the expenditure of a small amount of 
capital for plant. Down to 1873 Major Childs failed in his endea- 
vour to get his invention fairly worked, but in that year he became 
chairman of the Aérated Bread Company, Limited, and lent them 
the patent so long as he remained in that capacity. It was pot 
till 1881 that a large central manufactory was started in London 
for the making of the bread, which since that time had been 
gaining in public favour. Owing to these causes and others, the 
petitioner asserted that he had not hitherto received any adequate 
remuneration from his invention, but that now that the patent 
was becoming better understood and recognised, he had reasonable 
grounds, if the term were prolonged, that he would at length 
receive commensurate return for his invention, and the time and 
trouble and outlay expended upon it. 

Major Childs, the petitioner, was called in support of his appli- 
cation, and was examined as to the profits he had made through 
invention. 
and managing director of the company, which was now i 
8 per cent. He held 12,000 shares in the concern. — 

Sir Frederick Abel, C.B., consulting chemist to the War-office, 
and President of the Society of Chemical Industry, was called, and 
spoke highly of the merits of the invention as obviating the defects 

. which existed in the ordinary way of making bread by hand. It 
produced pure nutritious bread. 

Mr. R. S. WRIGHT, on the part of the Crown, said he was 
instructed to say that, after the evidence of Sir F. Abel, he should 
not dispute that the invention was a meritorious one. The real 
question was whether the patentee had been sufficiently remune- 
rated, and on this point the learned counsel estimated the profit 
made by the inventor, including the rise in the value of his shores, 
to amount to between £20,000 and £30,000. 

Their LORDSHIPS, in giving judgment, said they were satisfied 
that the invention was one of considerable merit. The remaining 
question was whether the patentee had been sufficiently remune- 
rated. Upon that point their lordships had some difficulty. The 
petitioner certainly appeared to have made during the last few 
years some profit, and an increasing profit, but the accounts were 


not so clear as they might be. Their lordships had come to the | brak 


conclusion that, considering the merits of the invention, the 
patentee had not been sufficiently remunerated, and they would, 
therefore, humbly advise her Majesty to grant a prolongation of 
the patent for five years. They did not think the Crown had such 

uses. 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION: 
Before Mr. JusticE DENMAN and a Special Jury. 


WESTINGHOUSE v. THE LANCASHIRE AND YORKSHIRE RAILWAY 
CoMPANY. 

On Monday this important patent case commenced. The counsel 
for the plaintiff are the SoLicrroR-GENERAL, Q.C., Mr. Aston, Q.C., 
Mr. Horace Davey, Q.C., and Mr. Cuapwrck Heatry. The 
counsel for the defendants are Mr. Wrsster, Q.C. and Mr. 
Movtton. A great deal of interest is taken in this case by railway 
men, and the locomotive superintendents of all the leading lines 
almost without exception were in Court. Among the expert wit- 
nesses to be called may be named Sir F. J. Bramwell, Mr. Cowper, 
Dr. Hopkinson, Dr. Pole, Mr. Imray, &c. 

The action is brought against the Lancashire and Yorkshire 
Railway Company by Mr. George Westinghouse, who asserts that 
the railway company is using an automatic vacuum brake, which is 
an infringement of the Westinghouse automatic brake in two 

incipal res; , namely, as regards the use of a “‘ heavy valve,” 
through which the reservoir under each — is “‘ charged,” 

age in the train pipe, and, secondly, as e 
ment of “‘ rigging,” oe is of the levers and trusses by which the 
brake blocks are enn applied to the wheels of the train. 

The defendants plead that their apparatus does not infringe the 
plaintiff’s patents, and that the plaintiff’s patents are void by anti- 
cipation. To make what follows intelligible it will be well to state 
here that under the existing law if any one claim in a patent is 

ved to be invalid, all the other claims fall to the ground with 
it. Thus it is only necessary for the defendants to prove that one 
of Mr. Westinghouse’s claims is bad, to vitiate the particular patent 
granted for that and other claims. 

The pleadings having been opened by Mr. CHADwyck HEALEY, 

The Soricrror-GENERAL addressed the Court for the plaintiff 
in an able speech which occupied nearly two hours in the delivery. 
He began by explaining to the jury what was the original position 
of the brake question before continuous brakes came into use, 
pointing out that the stoppage of a train as far as brakes were con- 
cerned, depended on a brake on the engine or tender, and another 
on the guard’s van, or vans. He then went on to explain the con- 
ditions which a good brake should fulfil, such as automatic action, 
promptness, applicability to the whole train, and so on. He said 
much, indeed, necessary to instruct a jury, which we need not 
repeat here, for to do so would only be to tell our readers what 
they are quite familiar with already. On one point he dwelt 
at some length. In the working ont of an automatic system it is 
necessary to take precautions to prevent the brake from going on 
when it is not wanted. The jury would see that unless this 
danger were guarded against we might have a very improved brake 
system, yet a very imperfect one. Of course, if we create a system 
which allows of an automatic action we must take care that it does 
not act of itself when we do not want it to act, and great care must 
be taken that the brake does not go on when it is not wanted. The 
reason why he insisted on this point is, that to prevent an automatic 
brake from going on of itself as a result of leakage in the train 
pipe, &c., a valve or its equivalent must be provided; and it is 
Bileged that the valve used by the Lancashire and Yorkshire Rail- 
way Company for the pu is similar to that used by the plaintiff 
with the same object. neerning this valve a great deal, it will 
be seen, was said. The Solicitor-General next proceeded to expiain 
that Mr. Westinghouse had given perfection to his brake by a series 
of steps, and by a t many steps. A great many patents had been 
taken out for one improvement after another, as is always the case. 
Probably the more excellent a system the greater the number 
of improvements. Consequently, many patents had been taken 
out by Mr. Westinghouse. But he would not have to trouble 
the jury with many of these, because his anxiety would be to 
make this case as clear and simple as he possibly could. He 
would state that when this action was commenced against the 
defendants a number of infringements were charged of a number 
of —- At that time they were not aware of exactly what the 
defendants were doing, although they knew, and in somer ts 
they were satisfied, that their patents were being infringed, yet 
the exact facts as to what they were doing were not within the 
knowledge of the plaintiff. However, a complete inspection was 
procured of all the defendants were doing, and the result of that 
inspection was to satisfy the plaintiff. that as regards some of the 


He received a salary of £600 a year as chairman | b: 


plaintiff bad come to the conclusion to abandon action on this 
point, and would they confine themselves to the fourth clause, 
namely, the “‘ combination of the guided brake levers A? with the 
diagonal and cross ties G and D!, and the brake beds D arranged 
and operating substantially as herein described.” This claim refers 
to what is knownas “ e rigging,” namely, the system of levers 
by which the hg are applied with an equally distributed pres- 


q d to a question in regard to two patents, viz., 
tent No. 3840 of 1873, and No. 1540 of 1874, dated respectively 
Although the patent first in 


th of November and Ist of May. 
order of date was that of November, 1873, he thought it would 
add to the er of the case if he took the later patent first. 
He then proceeded to describe the main system of Westing- 
house, and although this system is quite familiar to most railway 
men, it may be worth while to enable such of our readers as are 
not versed in brakes to understand this case, to explain what the 
system is, and this we do nearly in the words of the Solicitor- 
General. Mr. Westinghouse fits to the engine a compressing pump 
and areservoir. The air passes under pressure from this reservoir 
into a pipe which runs from one end of the train to the other, and 
is known as the train pipe. Under each carriage, and in connection 
with this train pipe, is fixed a small reservoir, which becomes filled 
with compressed air from the train pipe. This is known as the 
auxiliary reservoir. There is also provided a cylinder in which a 
piston works, and the rod of this piston is attached to the brake 
rigging, and puts the brake on or takes it off. The Solicitor- 
General used a section model to illustrate this. 

In order that the reservoir may be filled a passage is provided in 
the piston, and in this is placed a valve, the use of which forms oneof 
the questions to be decided by thisaction. So long as the pressure 
in the train pipe and in the auxiliary reservoir is the same, the 
brakes are not applied to the wheels. If, now, the pressure in the 
train pipe is reduced the piston is no longer in equilibrium, and 
the excess pressure of the air in the we, reservoir forces the 

rakes against the wheels. This diminution of pressure in the train 
pipe may be brought about in four ways. First, by opening a tap 
on the engine ; secondly, by opening a tapin a guards van; thirdly, 
by the giving way of the train pipe, or of one of the sections of hose 
by which its lengths are coupled up, = exam) 
-bar; and, 


3 le, when a train 
is broken in two by the failure of a 


ly, by leakage 
in the train pipe, its joints or eg If the last were not pro- 
vided for, as it is simply impossible to make the joints quite air- 


tight, the brake would ‘‘ leak on” when the train had run a few 
miles. To guard against this the valve is used. This valve 
remains off its seat while the difference in pressure between the 
train pipe and the auxiliary reservoir is small, and the result is 
that it is impossible for the pressure to be greater on one side of 
the piston ti the other as a result of moderate leakage. If, 
however, there is a sudden and considerable escape of air from the 
train pipe, then the force of the rush of air is sufficient to close 
the valve on to its seat, and prevent the further equalisation of 
ure on both sides of the piston, and so the brakes are applied. 
t will be seen that this valve is essential to any automatic brake, 
case, the auxiliary reservoir will empty itse legrees, an e 
e will after a time come off. Buch a brake is in use on one 
railway, and is known as the “two-minute” brake, because it 
leaks off in about that time. When a valve is used the brake will 
remain on for an indefinite time. It will be understood, then, that 
by the use of the valve in question, called by the plaintiffs a 
‘heavy valve,” the brakes cannot be put on by leakagealone. There 
the pressure on the train pipe and that in the auxiliary reservoir. 
So far we have dealt entirely with —— brakes, but it will 
be seen, and the Solicitor-General carefully explained to the py 
that all that applies to this system, if worked with compressed air 
applies equally to it if a vacuum be oe, only everything will 
be reversed. The auxiliary reservoirs will be partially exhausted, 
instead of being filled with condensed air. The same of the train 
pipes. In order to put the brakes on we admit air to the train pipe 
instead of letting it out, and the air may be admitted in four ways, 
namely, by taps on the engines and in the guards’ vans, by breakage 
of the apparatus, or by leakageinto the train pipe ; and toguard against 
the effects of thisitis necessary or expedient to employ a valve, which 
remains off its seat until there is a sudden difference of pressure 
caused. Thus it will be seen that all that applies to the well- 
known Westinghouse pressure brake may apply equally to a vacuum 
brake, such as that used by thedefendants. Indeed, the Solicitor- 
General pointed out that Mr. Westinghouse has distinctly claimed 


sure ag the wheels of a coach. The Solicitor-General 
explained to the jury at great length, and by the aid of models, 
what he claimed as the invention of the plaintiff, and the infringe- 
ment of the defendant. 

Mr. John Imray was the first witness sworn. He was examined 
by Mr. CHaDwyck HEALEY, and gave evidence in favour of the 
plaintiff. It would be ey qpenrven thin the limits at our command 
to give his evidence, which extended over the greater part of two 
days, in extenso. It must for the present suffice to say that he 
—_- the brake of the defendant as identical with that of the 
plaintiff. 

Mr. Imray was cross-examined by Mr. WEnsTER. He admitted 
that some of the parts referred to in Specification 1540 were to be 
found in earlier patents, but there was nothing in these that showed 
the working of a cylinder like that shown in Fig. 3. A good deal 
turned on the V-shaped rib, and it was also urged that the loaded 
valve having two faces would not act. 

The next witness examined was Dr. Hopkinson, who also was 
cross-examined at considerable length. 

To make the nature of this complicated case as clear as we can 
to our readers, we give fac-similes of the patent drawings referred 
to, with extracts from the specifications, The following is taken 
from No, 3840, 1873 :—‘‘ The improved arrangement of the brakes 
with their levers and aay parts is shown in Figs. 1, 2, and 3. 
The brake rod A! takes hold of a lever A?, which is bent, so that 
it can work clear of the axle. On its upper end is a roller a free 
to run in a staple bracket a‘ secured to the carriage frame. The 
lower part of the lever A? is at two points connected by diagonal 
ties G to the beds D of the brake blocks, which beds are connected 
by cross ties D', It will be seen that when the rod A! is pulled 
the lever A? is canted, so as to cause the brake blocks on both sides 
of each wheel to press equally thereon, the movement of the lever 
A? being guided by its roller a running in the slot of the bracket 
a}, This arrangement permits of the respective parts being made 
slike in dimensions, so that one can replace another without 
trouble in adjustment.” 

e claim alleged to be infringed is the 4th, and runs as 
follows :—‘* The combination of the guided brake levers A? with 
the diagonal and cross ties G and D! and the brake beds D, 
arranged and operating substantially as herein described in refer- 
ence to the figures on the accompanying drawings.” 

As rds patent 1540, of 1874, infringement is alleged as 
r Fig. 3. The specification runs as follows, as far as refers 
to this engraving, with which alone we have to do. 

“* According to ther of my present improvements I connect 
one end of the brake cylinder to the communicating pipes, and the 
other end to +s auxiliary reservoir, applying to the brake piston 

its rod suitable packing, and providing against the waste of 
fluid by leakage when the brakes are off. The piston of the 
brake cylinder is made with an annular V-sha; rib upon one 
face of it, which rib, when the piston is at the extreme of its 
stroke, the brakes being then off, seats against a ring of tch 
or other yielding packing fixed on the cylinder cover, and thereby 
prevents any escape of fluid from the cylinder round the piston 
rod while the brakes are inert. It is obvious that the rib may be 
formed on the cylinder cover and the packing fixed on the face of the 


piston. For packing the piston rod a cup leather may be 
employed. I prefer, however, instead of passing the piston rod 
through a g-box, to provide at the end of the main brake 


cylinder, and with its axis in the same line, a cylinder of smaller 
diameter fitted with a piston fixed on the main piston rod, such 
— being packed with a cup leather. To prevent the brakes 
tom being put on when it is not required, I arrange in a branch 
from the communicating pipe to the auxiliary reservoir, or in the 
brake piston, an escape valve of the kind described in the speci- 
fication to the patent, No. 3840, of 1873, referred to above—that 
is to say, a valve in a case with a seating above and below, the 
valve being loaded with an adjustable weight or spring, so that 
when the pressure on its lower face is moderately increased it 
merely rises and permits fluid to pass it and issue by the oppo- 


the use of a vacuum. For he says in the specification under the 
patent of 1874, ‘‘In what has preceded I have described the 
nature of my improvements as applied to brake apparatus worked 
by the pressure of a fluid, as, for example, compressed air, when 
such pressure exceeds that of the external atmosphere. The im- 
provements which I have described are, however, applicable, with 
various obvious modifications, in cases where the power is commu- 
nicated throughout the train by the exhaustion of the air.” The 
jury could see—pointed out the Solicitor-General—that there was 
no sort of difference in principle or even in substantial detail 
between working this system with compressed air greater than the 
force of the atmosphere by forcing it in and then letting it out, and 
by creating a condition of things in which the air is exhausted, an 
more or less of a vacuum is created, and then air isletin. They 
would see further that Mr. Westinghouse distinctly in his speci- 
fication claimed the combination which is the essence of the 
invention, as applied to both these systems, the pressure and the 
vacuum. 

Having sufficiently explained the Westinghouse brake, the 
Solicitor-General ed to show what the defendants do; 
nominally they were the railway comyray. really the Vacuum 
Brake oy 8 This company had in its apparatus all the 
parts of the inghouse brake, the cylinder, the auxiliary 
reservoir, &c. It also a valve of such a sort that if there is 
only a slight difference of pressure air can pass round it. In all 
respects it was precisely Mr. Westinghouse’s invention, with the 
obvious modification, which he pointed out, required for turning the 
compressed air into a vacuum system. He then referred to the 
use of a leakage hole—of which we have already spoken in the case 
of the “‘two-minute brake ”—and went on to say that it, too, was 
included in Mr. Westinghouse’s specification. He then went on to 
say that the defendants, among other anticipations, relied on a 
specification by M. Siegrist; but that was only a provisional speci- 
fication, and in any case M. Siegrist omitted two essentials—the 
auxiliary reservoir, and the means of equalising the pressure 
on both sides of his piston when the change of pressure was only 
slight. The invention of Messrs, Steel and McInnes was also 
relied on as an anticipation; but they had not provided for the 
equalisation of moderate differences of pressure on both sides of 
the piston. He would assert, first of all, that if you had a brake 
which has not an auxiliary reservoir, it has not one of the most 
important elements towards automatic action; and he asserted 
next, that even if you have the auxiliary reservoir, and so far made 
a step in advance, it is still a most imperfect brake unless means 
are provided to prevent the brake being put on by leakage. 
This is what he claimed for Mr. Westinghouse’s patent — 
and it could not be found in any other patent or a tus used 
by any one else. He might add that about 50,000 Westinghouse 
brakes had been fitted to carriages and about 10,000 to engines, 
The defendants, he understood, were going to say, “‘even if we grant 
that this invention of yours is new and that we have infringed it. 
and therefore are prima facie liable, we will take your patent and 
show quite apart from that being very new and being infringed, 
you patented certain other things; we will show that these are old, 
and therefore the patent is bad,” and in respect of each of these 
pleas are adduced a great number of patents. He would be 
pre} to meet such objections as they arose. He next came to 
the matter of the patent No. 3840, Complaint was made 
of the infringement of two of the clauses—the second and 
fourth, The first of these is for the use of a loaded valve 
in the manner described. As, however, there are some doubts 
as to whether the defendants did infringe on this claim, 


site opening; but when the pressure on its lower face is suddenly 
or considerably increased the valve is so far raised in opposition to 
the weight or spring as to close the opposite opening. By the 
use of such a valve on a slight or pe ae reduction of pressure 
in the pipes fluid can pass from the auxiliary reservoir to these 
pipes, and the pressure on both sides of the brake piston being 
thus equalised the brakes remain off; but on the pressure in the 
pipes being suddenly or considerably reduced the valve is closed 
against the upper seat, and the brake — being subjected to 
the excess of pressure subsisting in the auxiliary reservoir is 
moved so as to _ on the brakes. Fig. 3 represents a brake 

linder arranged as described above. The main piston F has an 
elastic facing f, which being pressed against a V-shaped rib on 
the cylinder cover prevents leakage. The pipe C branches from 
the pipes communicating through the train, and the pipe G com- 
municates with the cualitent reservoir on the brake carriage. 
will be seen that while the pressure in the pipe C is equal to that 
in G, or nearly so, the piston F is kept in the position shown in 
Fig. 3, the brakes then being off. But if the pressure in 0 
suddenly reduced, then the pressure in the auxiliary reservoir, 
communicated through G, forces back the piston, and causes 
the brakes to be put on. On again charging the pipe C the 
iston being forced forward takes off the brakes. A passage b 
eading to an escape valve B permits the rie 2 of air from 
the auxiliary reservoir when the pressure therein slightly exceeds 
that in the pipe C; but on the pressure in the latter being ——- 
reduced for the purpose of applying the brakes the valve 
closes. By this arrangement’ the auxiliary reservoirs can be 
charged directly from the pipe C past the cup leather of the 
brake piston, or through a valve or small hole provided in that 
piston, the brakes being kept off by the pressure acting on the small 
piston of the rod. But when the pressure in the pipes is suddenly 
reduced the greater ure subsisting in the auxiliary reservoir 
moves the piston and causes the brakes to be put on. On again 
charging the pipes the pressure on both sides of the main piston 
becoming —s the ure on the small piston will cause the 
brakes to taken off and the main piston to seat its rib 
against the packing on the cylinder cover, so as to make a tight 
joint against leakage.” : 

Theclaims of the specification run :—‘‘(1) The use, in combination 
with the pipes for communicating the fluid pressure and with the 
triple valve box and escape valve, of a four-way cock, whereby the 
fluid pressure can be made to work the brakes either directly from 
the communicating pipes or from the auxiliary reservoirs, or 
whereby the whole brake a; tus of a carriage or carriages can 
be cut off from communication, substantially as herein described. 
(2) The method of constructing and working a brake cylinder, sub- 


stantially as herein described in reference to Fig. 3 on Sheet 1 of 


the accompanying drawings. (3) The use, for coupling ona train 
the pipes communicating fluid pressure for operating brakes or 
si of couplings constructed substantially as herein described 


in reference to Figs. 4, 5, 6, 7, and 8 on Sheet 1 of the accompany- 
ing drawings. (4) The use of brake gear consisting of two cam- 
sha or excentric segments connec’ to a vertical brake 

linder and pivotted on side rods which are jointed to the rod of 
the brake piston and to the brake rods, the said constructed 
and ting substantially as herein descri in reference to 
Figs. 9, 10, 11, and 12 on Sheet 2 of the accompanying drawings. 
(5) The use for working the brakes of a pair of wheels of a lever, 
one arm of which is moved by the brake rod, and the other arm 
is jointed to a truss connecting the two brakes, the fulcrum of the 
lever being supported by a truss from the frame, substan- 
tially as herein 


in reference to Figs, 13 and 14, on Sheet 
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the accompanying drawings.” We have already said that if | piston. When this arrangement is applied to work the brakes of | to give them a short travel with increased force while the blocks 
An be Sewn thas ons portion of a patent is invalid, the whole | several pairs of wheels, the brake , instead of being jointed po een pressed on the wheels. The brake rods M are h 
is invalid. The defendants allege that the fourth claim given directly to the side rods, are jointed to the ends of equal armed | radius bars m from the carriage frame, and the beds O on w’ 
above and several of the others are invalid. The engraving, levers or sway beams, pivotted on those side rods, so that each | the brake blocks are fitted are hung by separate radius rods o 
Fig, 11, No. 1540, illustrates it. The ppacitontion -: brake rod is subjected to an equal strain, Or when it is desired | jointed to the lower parts of the beds. the above described 
“In ‘the specifications above referred to were described means of | that one pair of the brake blocks should be pressed with greater or | arrangement of brake gear is employed the communicating pips 0, 
ing and fitting the brake blocks, and arranging their con- | less force against their wheels than another pair—as in the triple valve box P, with its four-way cock and the auxiliary reser- 
nections to the brake pistons in such manner as to equalise or pro- | case where one of wheels carries a greater or less load than | voir R, may be conveniently arranged with the necessary branch 
portion the pressure on the different wheels, to take up slack due | another 2 pgp e arms of the sway beams are respectively pro- | pipes, as shown.” 
to wear or looseness of joints, and to render the advance of the partion so as to give to each rod the desired proportion of strain. The brake alleged by the plaintiff to be an infringement as fitted 
brake blocks towards the wheels rapid in the first instance, and ¢ brake rods extending from the side rods or sway beam are at , on the Lancashire and Yorkshire Railway is shown in the 
more slow and gradual as they came to bear on the wheels, Part | their farther ends hung by radius bars from the carriage framing. | accompanying engraving, and is thus descri the Vacuum 
of my present invention relates to improvements in the arrange- | The beds on which the brake blocks are fitted are likewise hungby Brake Company :—‘‘ By means of a small ejector upon the 
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VACUUM BRAKE, LANCASHIRE AND YORKSHIRE RAILWAY. 


separate radius rods from the comings frame, the beds being jointed | cape 4 the air is drawn out of the main train Le pen the bottom 
to their hanging rods by pins at the lower end of the beds. These | side of diaphragm through the branch pipe, and also from the top 
beds have on their back edges slotted holes in which engage T heads of diaphragm through the vacuum chamber and ball valve, so that 
at the ends of the brake rods, so that when these rods are moved | in running, a vacuum of 20in. to 24in. is maintained throughout 
the brake blocks are moved with them. For removing a brake it is | the system. The brake is operated by a valve in connection with 
crosshead from which two side extend downwards, one on each | only necessary to take out the pin by which the bed is jointed to | the main train pipe, which is opened by the driver or guard, allow- 
side of the cylinder. To these side rods are jointed the brake rods, | its hanger, and to disengage the slotted hole of the bed from the T | ing air to flow to the bottom side of diap! , thereby applying 
extending towards the brake blocks of the wheels in each direction | head of the rod which remains s ded by its own hanger. | the brakes, the top side and vacuum c maintaining the 
and on each of the side rods is jointed an excentric or cam-s | Fig. 9 represents respectively a side view of the under framing of | vacuum through the action of the ball valve, which closes imme- 
segment, which is also connected by a rod to the cylinder bottom, | a carriage with the brake gear arranged in this manner, and Figs. | diately air is admitted to the train pi In the event of a train 
or to the framing of the carriage above it. The curved edges of 11 and 12 represent respectively a side view and an end view of | parting, the ‘Universal’ hose coupli will without damage 


ment of the brake cylinder and their connections to the brakes, so 
as to retain the results mentioned above in a more simple and 
effectual manner, and to di with springs for taking off the 
brakes. For this pan Se the e cylinder in a vertical 
position, with its piston- projecting upwards, and carrying a 
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the two segments are always in contact, and their excentricity is | this brake i i i 

e L : gear to an enlarged scale. L are the vertical brake become detached, and the brakes immediate! ly themselves, 
such, by" _ the piston-rod with its crosshead and side rods is | cylinders, one on each side of the carriage; J are the side rods | To release them, when the engine is pores fy he train, the 
— by e action of the fluid pressure, the segments =e on | jointed to the piston rods at their upper ends, and to the brake | ball valve—by means of a small cord placed on either side of the 
w oO = cause the side rods to separate more and more, and so | rods M at their lower ends. On each side rod is mounted an | carri is opened, which admits air to the vacuum chamber and 
+ pte e brake rods jointed to them, and put on the brakes, excentric or cam-shaped segment N connected by a rod n to the | top side of a diaphragm, thus restoring the equilibrium on both 
Fs Be gene of the segments po yep ad made such that during | cylinder bottom, the peripheries of the segments N touching each sides of diaphragm, under which conditions the brakes fall off by 
bry ee of the movement of the piston, the se tion of the | other. When the piston in the cylinder L is raised the side rods / | gravity. The flexible diaphragms, hose pipe connections, and 
q hile - the consequent movement of the brake blocks is rapid, | are also raised, whereby the segments N are caused to roll on each | miniature sacks, are made of the best rubber, and coated with a 
| ¢ piston continues to ascend, the separation of the side | other, expanding the side rods owing to their excentricity, and | material which effectually resists oil and grease. A dummy is 
an Forgas remy of the brakes become more slow and ual. | thereby causing the brake blocks O to be pressed against the wheels. | rovided for the rear coupling. In simplicity, efficiency, and dura- 

ba ; F ges is relieved of pressure, its weight, with the When the pistons in the cylinders L are relieved of pressure, the Pility, this brake is enema by any other system, there bei 
be of the crosshead and side rods, causes it to ascend and take | weight of them and of the side rods, segments, ah brake rods | no parts exposed to friction, or requiring lubrication.” For the 
bar Ay a The cylinder thus arranged is preferably made | cause them to descend, and thereby to take off the brakes. The | purpose of argument, the defendants’ system was reduced to a 
the ow containing oil, on its lower cover, so that every time | cam faces of the ents N may obviously be so formed as to give me form, shown in the accompanying sketch A. Anvuther 
be: uote lescends to the bottom, its edge dips into the oil, | a considerable travel with little force to the brake rods in the first alleged infringement, in which the valve is replaced @ small 
hereby the cylinder is lubricated on the subsequent ascent of the part of their stroke before the brakes reach the wheels, and then | hole or passage in the piston, is shown by the accom: sketch 
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B. We have engraved the small equalising, or so-called ‘‘ Heavy” 
ball valve, to an enlarged scale. Its action will be readily understood. 
While leakage is taking place it remains off its seat against the 


A B 


himself, That injury had resulted from the negligence there could 
be no question. And if it had been an ordinary case there could 
have been no doubt upon it at all that the defendant would have 
been liable. Before the passing of the Act he would not 
have been liable-— not upon the ground that he had not 
been negligent, but upon the ground that his negligence, 
by reason of judicial decision, did not give the work- 
man an action against him, on account of the relation 
subsisting between them. But that exceptional state of 
the law — which had been created by judicial decisions of 
not very ancient date— had been taken away by the Act, 
which said, in effect, that the workman should have the 
same right of action against the employer for his negligence that 
one of the public would have had, neither more nor less, as if 
he had not been the servant of the defendant. Therefore the 
action would lie, and then the question was, whether there was a 
defence ? That was a question of fact, whether there had been 
negligence in the workman, and that was put to the jury, and 
decided by them in his favour, so that there was no defi on 


ee ; when the brake is put on the valve is blown on to its 
sea 


QUEEN’S BENCH DIVISION. 


(Sittings in Banc, before LonD CoLERtDGE, Mr. Justice STEPHEN, 
and Mr. Justice MaTHEw.) 


MITCHELL HOLDSWORTH. 


This case raised some interesting questions under the Employers’ 
Liability Act as to the liability of owners, especially for any 
defects in the ways, plant, or machinery of their premises, and it 
had arisen under circumstances of a remarkable and painful 
character. The action was by the widow of a workman who had 
been killed under these circumstances. He was employed at 
working a machine, a part of which played backwards and for- 
wards, and placed in a position so near a wall that the passages by 
which it could be passed were only llin. or 12in. wide, and in 
going to borrow a key he wanted to work the machinery he had to 
pass the machinery, and he did so at a spot where the space between 
it and the wall was only Llin., so that even if he compressed him- 
self to the utmost he could scarcely clear the machinery, and, in 
fact, he did not doso, and being caught by it, was ina moment drawn 
in and forced into a small space and instantly crushed to death. 
It appeared that there were two other passages at which he might 
possibly have passed; but which however, it was said, were almost 
as dangerous—one allowing only 12in. between the wall and the 
manchinery, and the other allowing no more than the one in ques- 
tion. It appeared also that part of the machinery projected over 
into the narrow opening, and a witness said this was dangerous. 
The machine, however, was in its ordinary state, and it appeared 
that a man had been killed some time ago at the same machine. 
The wcrkmen knew all about it, and it was said that the defendant 
—the owner—also knew the position of the machine. Under these 
circumst the question arose under the Employers’ Liability 
Act, section 1, saying that where injury is caused to a workman by 
reason of any defect in the condition of the ways, works, machinery, 
or plant, and by reason of any negligence of any person in the ser- 
vice of the employers who has superintendence, &c., the workman— 
or in case of his death his representative—shall be entitled as one of 
the public, provided—section 2—that he shall not be entitled under 
the Act to any compensation or remedy in that class of case unless 
the defect arose from, or had not been discovered or remedied, 
owing to the negligence of the employer or his superintendent, or 
unless—sub-section 3—where the workman knew of the defect, 
and failed to give information to the employer or some superior, 
“unless he was aware that the employer or superior already knew 
of the defect.” Upon these enactments with these qualifications 
arose the question whether, as the workman was only to be entitled 


Now, since 1 kilo. of coal produces 280 litres, or 138°586 grms., of 
gas, it follows that the gas from 1 kilo. of coal would, on combus- 
tion, develope 1561°587 calories, i.e., 


(138°586 x 


The same kilo. of coal would produce 700 grms. of coke, containing 
about 560 grms. of ee coke, of which the heat of combustion is 
8080 calories, and grms. of 6B pe coke, on combustion, 
would generate 452°4 calories, i.¢., (0°560 x 8080). Hence 1 kilo, of 
coal transformed into coke and gas loses 1415 calories, or 19°3 per 
cent. of its calorific value, é.e., [7500 calories — (4524+ 
It now remains to be ascertained whether the ammonia that has 
been condensed during the distillation of the coal represents a 
value sufficient to compensate for the diminished value of the coal 
as a fuel, as well as to afford a margin of profit. It has been seen 
that, according to Foster, only about one-seventh of the total 
nitrogen contained in the coal is converted into ammonia. Accord- 
ing to Armour, one ton of Broomhill coal only yields 9°060 kilos. of 


that ground. Then it was said that there had been misdirection 
by the Judge as to what would be “contributory negligence ” in 
the man, but he was not sure of that, having regard to the facts of 
the case, but he was dis to think that the direction was sub- 
stantially right. But this was not an appeal from the Judge’s 
direction ; it was an appeal upon the whole case, and he thought 
that it had been rightly decided for the plaintiff. 

Mr. Justice STEPHEN said he was of the sameopinion. A defect 
in the common law, he said, had been amended by the Act of 
Parliament, and the law, as thus amended, was that a person 
injured by the negligence of another should have a remedy against 
him, whether in his employment or not. That being so, the action 
would lie, and the only question was as to “‘contributory negli- 
gence” of the workman, of which the only evidence here was that 


sulphate, or 2°200 kilos. of nitrogen, in the coke ovens, 
and according to Jameson the yield is even smaller. These data 
agree pretty closely with those of Foster, although the figures in 
one case refer to coke ovens, and in the other togas retorts. How- 
ever, Armour and Jameson have not stated the amount of nit en 
contained in the coal used in the coke ovens to which they refer, 
and hence assumption must be resorted to on this head in making 
any deductions. It would appear from the numbers given that 
coal never preteens more than from two to three-thousandths of 
ammonia. It is admitted with Mr. Forster that 14 per cent. of 
its nitrogen is transformed into ammonia. According to the data 
given before, 1 kilo. of coal containing 15 grms. of nitrogen will 
give up 2°1 grms, of this gas as ammonia, corresponding to 
8°55 grms. of ammonium sulphate. The average price of 1 kilo. 
of this salt being O°5f., the value of the ammonium sulphate 


he had knowledge, but the jury found that under the cir ti 
that did not constitute such negligence, and if he had been upon 
the jury he should have given the same finding. As to the summing 
up, it perhaps described the law on the subject in terms which 
would not have been used by a writer of a legal treatise, but he 
did not think it was substantially erroneous. Its effect was that 
the negligence of the workman which disentitles him to a remedy 
must be something more than that slight degree of inattention to 
a known danger which persons ordinarily show who are well accus- 
tomed to the danger ; it must be something more than that, how 
much more it was impossible to define; and the precise language 
a was of no consequence, nor could the jury have been misled 
yy it. 

Mr. Justice MATHEW was of the same opinion. The judgment 
was quite right, and must therefore be affirmed. 

Mr. CHANNELL asked for leave to appeal, but 

Lord CoLERIDGE said, with the concurrence of the other judges, 
why should this plaintiff be hung up for another year? 

Mr. CHANNELL said it was a decision of very wide application. 

Lord CoLERInGE: That is true; but it rests on clear grounds, 
and there are no sufficient grounds for allowing an appeal. 


ON THE DESTRUCTIVE DISTILLATION OF 
COAL, AND TRANSFORMATION OF ITS NITRO- 
GEN INTO AMMONIA. 


THE following is an abstract made for the ‘‘ Journal of the 
Society of Chemical Industry” from a paper by M. Scheurer- 
Kestner, read before the Paris Academy of Sci 

Many experiments, with the object of finding means for more 
completely utilising the nitrogen contained in certain combustibles 
without impairing their calorific power, have been made. Good 
results have been achieved by M. Carvés in the manufacture of 
coke, and some English works have also succeeded in recovering 
the ammoniacal vapours produced in blast furnaces fed with coal. 
The high value of ammonia has suggested the idea of replacing the 
use of coal by that of coke and gas for general heating purposes, in 
order to reduce the cost of fuel by the profit on the ammonium salt 
obtained. This subject has been recently treated of by Mr. Weldon 


btained from 1 kilo. of coal would be 0°004275f., or 4°27f. per ton 
of coal, Consequently there is a gain of 0°004275f. on one side, 
and a loss of 1415 calories on the other; or in other words, since 
coal commands a price of 22°65f. per ton, the condensation of the 
ammonia affords no advantage whatever, as is clearly seen from the 
following 
cal. iv 
1415 cal. 
If the price of coal sinks as low as 15f. per ton, the manufacture 
of ammonium salt affords a profit of 1°44f, per ton, from which we 
have still to subtract the cost of the process, in order to get the 
next margin :— 
1415 x 15f. 7500=0°00283. 


0°00427 — 0°00283=0°00144. 

These results are by far lower than would be e after such a 
modification in the heating materials, unless the price of fuel is 
very low; for the lower it is the less considerable is the loss repre- 
sented by the 1415 calories which have not been utilised. It is 
probable that the cost attending the transformation of the coal into 
coke and gas would not even admit of a ea working of this 
process, in case fuel was as cheap as 10f. per ton. In fact, the 
advantage gained by the manufacture of ammonium salts would 
only average as much as 4f. per ton of coal, or hardly 1°65 centime 
per cubic metre of gas. A fortiori, one cannot expect to realise 
any profit in ordinary coke ovens, where the number of calories 
lost is much more considerable. In Mr. Davis’s calculations and 
those of Mr. Morrison—loc. cit.—the heat of combustion of the 
illuminating gas is found too high. Davis, instead of availing 
himself of the heat of combustion of the compound bodies, has 
added together the heats of combustion of the carbon and of the 
hydrogen. Thus he arrives at the number of 12,233 calories, 
whilst the calculations made with the figures obtained by Favre 
and Silbermann for the different compound gases show a difference 
of 783 calories, or 6°4 per cent. Morrison arbitrarily assumes 
18,000 thermal units for illuminating gas, exceeding thereby the 
reality by more than 40 per cent. The conclusions derived conse- 
quently require modification pro rata, 


at a meeting of the London section of the Society of Ch 
Industry—see ‘Journ. Soc. Chem. Ind.,” vol. ii. (ih pp. 5 and 6. 


to a remedy in the case provided for ‘‘as one of the public” he had 
any remedy at all, as one of the public would have no business there 
at all, or whether he had aremedy where, as in this case, he knew of 
the cause of the defect—if there was one, and the danger arising 
from it, and the owner also knew of it. The case had now been 
twice tried, a former verdict for the plaintiff having been set aside 
on the ground—it was said—that the right question had not 
been left tu the jury, and it had been tried again. The inspector 
of factories was called for the defence, and stated that he had 
“*passed” the factory as in compliance with the Act, and that he 
considered the machinery reasonably safe if due and proper care 
were used in passing, though an engineer on the other side thought 
it dangerous, and the jury found that the owner knew of the 
danger. The defence on the part of the owner was that the 
disaster had occurred through the man’s own fault, as the machine 
moved slowly, and there was time to pass it without being caught, 
and that at all events he knew of the danger. The Judge thought 
there was evidence of a defect in the way, though not in the 
machinery, and left it to the jury whether, on the whole, the 
workman—as one whom familiarity might naturally render the 
less conscious of danger—had been to blame for want of care. The 
jury in the result found for the plaintiff for £160. This was an 
application to set aside the verdict on the ground that it was 
against the evidence, and also on the ground of misdirection. 

Mr. WILLs, Q.C.—with Mr. WavcH—appeared for the plaintiff, 
and argued that there was evidence of a defect in the way past 
the machine, as it was not in any way protected—being so 
dangerous; and that the jury had negatived ‘ contributory 
negligence.” As to this he reminded the Court that it had been 
held long ago in the well-known case of “‘ Clarke v. Holmes,” in 
the Court of Error, that the plaintiff's knowledge of the danger 
was not sufficient to bar his action in point of law, and that it was 
only a fact in the case on the question of contributory negligence, 
which the jury had negatived ; while as to the negligence of the 
defendant, a man’s life had already been lost at the same machine, 
and it remained as it was before. 

Mr. CHANNELL, for the defendant, urged that there was nothing 
in the point, as it did not appear that the former accident had 
arisen from the same cause. There was here, he urged, no evidence 
of a “‘ defect in the ways,” &c., and even if there were so, it must 
have been known to the workman himself. So that either way the 
accident was his own fault, and not within the Act, as the work- 
man was put in no better position than one of the public, and that 
in such a case one of the public could not recover. [Lord CoLE- 
RIDGE pointed out that even if the man was to be taken as in the 
same position as one of the public, yet he had been invited and 
induced by the defendant to work upon his premises and about this 
machinery.] But still he knew all about it and was able to guard 
against it. It was true that the jury had negatived negligence in 
the man, but that was upon a very loose and incorrect direction 
upon that point, that he might have been by use and familiarity 
made careless of the danger. Still if it existed it must have been 
known to him, and the accident was in any view his own fault. 

The arguments occupied a great part of yesterday, and at its 
conclusion, 

The Covrt took time until Tuesday to consider their decision, 
and then pronounced it in favour of the plaintiff. 

Lord COLERIDGE, in giving judgment to that effect, said some 
very interesting questions were raised in the case, on which it was 
not necessary to decide. For he put his decision on the short 
ground, so forcibly put by Mr. Wills, that this was an action 
grounded on negligence; that there was evidence of negligence; 
and that the jury negatived “‘ contributory negligence ” of the man 


Still it r an open question whether the profit arising from 
the recovery of the ammonia is not more than counterbalanced by 
a depreciation due to a corresponding decrease of calorific power 
in the carbonaceous material from which the ammonia has been 
abstracted. Mr. Davis has calculated the advantages which would 
result from a substitution of coal by gas for household heating pur- 
poses; and Morrison, discussing a similar question, called attention 
to Foster’s statement in a paper published last February in the 
** Journal ” of the Chemical iety, that coal, on destructive dis- 
tillation, does not by any means give up a q ity of i 
equivalent to the nitrogen contained init. The numbers furnished 
by him admit of calculating the advantages of the condensation of 
the ammonia, since he gives the distribution of the nitrogen, such 
as takes place on subjecting coal to dry distillation in the prepara- 
tion of illuminating gas. Out of 100 parts of the total nitrogen 
contained in the coal— 

14°5 are given off as ammonia 

1° ” ” cyanogen 
trogen 


85°5 _ free ni 
49 0 remaining in the coke 
100°00 

The author considers that by using apparatus specially adapted it 
would be possible to utilise separately the heats of peabetien of 
the gas and coke produced, with as great advantage as if the coal 
itself had been burnt and used as fuel in the usual way. It is 
obvious that the decrease of the calorific value of the coal arising 
from its transformation into gas and coke must not exceed the 
profit from the ammonium salts obtained, if the process is to be 
really profitable. This condition is, however, not fulfilled, as will 
be seen from the following, unless the price of coal is sufficiently 
low. As far as at present known, it is only possible to base any 
calculations on approximate figures, but it is assumed that the com- 
position of coal gas is that given by Wurtz in his ‘‘ Dictionnaire de 
Chimie.” The amount of coal gas produced from 100 kilos. of coal 
is 28 cubic metres, the amount of coke being 70 kilos., including 20 
of ashes. It is further assumed that the heat of combustion of 
coal containing 14 per cent. of ashes is 7500 calories, that it retains 
1} per cent. of nitrogen, and that the distribution of the same is in 
agreement with Foster’s data. Given these conditions, the results 
obtained are those given in the subjoined table :— 


| 
\ 


| & $258 | 

Ethylene... 88 | 11,858 66°508 
Marsh gas .. 32°8 | O-716 | 23°485 | 13,003 | 306-784 
Carbonic oxide 12-9 | 1-254 | 16-176 | 2,408 88°870 

Carbonicactd 0-8 | | | 
Hydrogen | | 0708058 | 4°496 | 84,600 | 155-561 
100°00 | 49°405 557°718 


Hence 100 litres of illuminating gas generate on combustion 
557°718 calories, and 1 kilo. would consequently develope 


557°718 x 1000\ 
=112'68 calories, 


Ir is 1 by L’Electricité that the doubling of the Paris 
telephone wires, the | one laid entirely underground, is on the 
point of being completed. 

THE New Patent Law.—With the object of affording infor- 
mation to the public until the new rules under the Act are com- 

leted, the following information is issued by direction of the 
rd of Trade:—(1) Applications and all other documents will 
be required upon strong, wide-ruled foolscap paper, written or 
rinted on one side only, having a margin of 2in. on the left- 
and part thereof. The use of parchment will be discontinued. 
Copies of specifications will no longer be required. (2) The size 
of the drawings will remain unchanged, but they will be required 
upon Soyutog pee instead of on parciment. A copy of the 
drawings wil required upon thin Bristol board. (3) Forms 
of applicati tamped—will be placed on sale at the chief 
post-offices in the United Kingdom. (4) The forms required for 
an application will be—(a) for provisional protecti pplicati 
form and form of provisional specification; (b) for complete pro- 
tection—application form and form of complete specification. 
Where a complete specification is not left in the first instance, 
it may be left at any time within nine months after application 
for provisional protection. (5) The fees will be £1 for each 
stamped form of application, and £3 for each stamped form of 
complete specification. No fee will be charged for the form for 
rovisional specification. (6) Applications may be left at the 
atent-office or sent by post. If sent by post, they must be 
addressed to the Controller, Patent-office. (7) The ‘‘declaration” 
in the application form must be made by the inventor or inven- 
tors, 1 other documents may be prepared and signed by agents, 
Note.—‘‘ Applications ” for letters patent made during the present 
year must be proceeded with in accordance with the existing laws 
and rules.—H. READER Lack, Office of Commissioners of Patents, 
5, Southampton-buildings, Chancery-lane. 


An ANTIPODEAN NewcastLe.—The principal coal-port of 
Australia is situated at the mouth of the Hunter River, about 
seventy-five miles north of Sydney, to which city it stands second 
in commercial importance, although its rise has been so recent as 
to be within the memory of comparatively young men. The first 
commercial recognition of the port, which is named Newcastle, 
after its busy prototype on the Tyne, to which town it presents 
many points of resemblance, was in 1846, when the first sub- 
collector of t was appointed. Yet, in 1882, less than forty 
years afterwards, the customs collections were £68,249, a large 
sum for a young port in a free-trade country. In 1891 the annual 
export of coal from the port amounted to 131,263 tons; in 1882 it 
had reached 1,080,446 tons. In 1862 the Newcastle imports 
amounted to the value of £35,932; in 1882 they had reached 
£632,073; the exports during the same year being valued at 
£618,586. The progress of the port isfurther iNustrated by the fact 
that the cost of the various harbour works, including breakwaters, 
wharfs, cranes, dredging and dredging plant, has been little short 
of £700,000. In this is included between 300ft. and 400ft. of 
continovs wharfage, on which are erected seven steam cranes, and 
noble works at Bullock Island, where a mile of wharfage has been 
constructed, and on which are erected eight hydraulic cranes, six of 
them capable of lifting 15 tons each, and two 25 tons each. 
Seven million tons of silt have been lifted from the harbour and 
thrown into the sea. A great natural obstruction known as the 
* Horseshoe ” has been dredged away, and where there was formerly 
at low tide but a depth of 10ft. of water there is now 21ft. ere 
are also 23ft. of water across the harbour over a sand bank formerly 
dry at low water. The advantages of these improvements are 


shown by the circumstance of 50,000 tons of shipping being at 
one time, last year, safely moored in the port, into which the 
noblest vessels may come and anchor with perfect safety. 
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RAILWAY MATTERS. 


TuE project of a direct railway from Tashkend to the Caspian 
is now under authoritative consideration. 


h Societé des Chemins de fer Economiques has lately 
a mee low tenders for 8000 tons of 40 1b, rails for small 
gauge lines, to be made in the department of Allier, 


At the Roadmaster’s office a few days since, a report of material 
used was received with this indorsement :—‘‘ Charge to Mrs, Lane’s 
account.” Investigation proved that miscellaneous account was 
intended. 

On the 3rd inst, the Whitby and Loftus branch of the North- 
Eastern Railway was opened. e new line is sixteen miles long. 
When the Scarborough and Whitby Railway is completed a con- 
tinuous line of coast railway between Hull and Berwick will have 
been formed. 

An imperial ukase dated from Gatchina, November 22nd, autho- 
rises the Minister of Finance to borrow 50,000,000 of roubles in 
gold by the issue of perpetual rentes to enable the Exchequer to 

y the State Bank the 50,000,000 due under the ukase of 1881, 
and for the expenses of railway construction. 

Tre Pacific Railway has reached the foot of the Rocky 
Mountains, and work will shortly be stopped for the winter, 
during which twelve exploring ties will be at work to locate 
some definite route of passage through the mountains, There are 
now in Canada nearly 9000 miles of railway in operation. 


Tne owners of the railroad up Green Mountain on the Mt- 
Desertin Maine, U.S., propose building an electricrailroad forsummer 
pleasure travel on the island from Bar Harbour to Eagle Lake, 
where connection will be made with the steamboat running across 
the lake to the terminus of the Green Mountain Road, The distance 
is three miles. 

Tue manufacturers of Coventry continue to agitate against the 
increased rates which the railway panies have intimated they 
shall in future charge upon the carriage of cycles. It would appear 
that one reason which the companies assign for their action is that 
some manufacturers have been in the habit of breaking the spirit of 
the rule which allowed bicycles packed in parts to be conveyed at a 
less rate than whole bicycles, 


Ir appears from the report of the New South Wales Commis- 
sioner of Railways for 1882 that, during the year, the earnings 
amounted to £1,698,863, and the working expenditure to £934,635. 
The lines open for traffic yielded 5°14 per cent. on the capital 
expended in the construction, At the close of the year 1268 miles 
of Tine were open for traffic, and 504 miles were in course of con- 
struction. The total expenditure for construction on all the lines 
in the colony was £16,776,642, 

TuE Railway Commission appointed to investigate the manage- 
ment of the passenger traffic of the Queensland railways have 
recommended that a board be appointed to supervise the 
management and construction of railways, and to see that 
safety, convenience, and the interests of the public are duly 
regarded. The commission have also recommended that appoint- 
ments to the railway service should be vested in a board. An 
inquiry into the management of the freight traffic is strongly 
advised. 

NoMINALLY an American car load is 20,000 1b. It is also 70 bar- 
rels of salt, 70 of lime, 99 of fiour, 60 of whisky, 200 sacks of 
flour, 6 cords of soft wood, 18 or 20 head of cattle, 50 or 60 head 
of hogs, 90 or 100 head of sheep, 9000ft. of solid boards, 17,000ft. 
of siding, 13,000ft. of flooring, 40,000 shingles, one-half less green 
lumber, one-tenth less of joist, scantling, and other large timbers, 
340 bushels of wheat, 400 of barley, 400 of corn, 680 of oats, 300 
of flaxseed, 366 of apples, 340 of Irish potatoes, 300 of sweet 
potatoes, 1000 bushels of bran. 

A PECULIAR signal arrangement is being put on the track by the 
Philadelphia and Reading Railroad Company, near Bound Brook, 
at the point where that railroad crosses the Lehigh Valley-road. 
The National Car Builder says, when a train strikes a point 2700ft. 
from the crossing of the two roads an electric bell is set in motion, 
and if an engineer persists in running, notwithstanding that a 
danger signal is displayed, the crossing tender can use an automatic 
arrangement by which the train may be run on a siding that leads 
into a field and be ditched. 

THE railway from Liege to Maestricht, says a Belgian paper, has 
obtained permission to put on its track, between Liege and Vise, 
small trains, made up of cars, of the tramway pattern. These 
trains stop between stations, and thus are a great convenience for 
the small villages along the route. They are much appreciated, 
and, not the least striking fact, the railway company siesied this 
system in order to prevent the establishment of any competing 
tramway line. This says,the Railroad Gazette, is an idea that 
— might be advantageously adopted by some lines in our own 
country. 

In a paper on ‘‘ Compressed Air Locomotives for Mines,” pub- 
lished in the ‘‘ Génie Civil,” M. Edmond Boca claims for them the 
following advantage over chain haulage :—(1) Greater simplicity 
of installation, owing to the — of pulleys, rollers, and 
guides, (2) The dispensing of a double line of way and a special 
road for workmen, Their capability of serving several 
galleries, of being easily transported from one working place to 
another, and of avoiding the risk of stoppage. (4) The facility of 
apportioning the power to the work, while the driver always has 
his engine under command, 

THERE is a fiction that engines on the Metropolitan Railway are 
not as other engines, and that never leave the rails. Board 
of Trade reports tend to destroy this fiction, and to show that rigid 
wheel base and sharp curves are as evidently the cause of derail- 
ment on the subterranean as on other lines, Colonel Yolland has 
written a report on the accident which occurred on the 3rd Octo- 
ber, between Farringdon-street and Aldersgate-street, when the 
four leading ie wheels of a Metropolitan District engine 
mounted the rails, and ran for a distance of about thirty-eight 
yards off the rails before the train was stopped. No d ge was 
done to the engine or carriages in the train or to the permanent 
way, and no complaints have been received from any of the pas- 
sengers in the train. A precisely similar accident occurred on the 
10th May last, at the same spot, to a Metropolitan District Rail- 
way Company’s nger train, and it was then recommended 
that the Metropolitan Railway Company should insert check-rails 
on all their lines on curves having a radius of ten chains or less, 
and not permit such curved lines to be laid tight to gauge. Since 
oo — accident in the same place in one year, check rails have 

n put in, 


THE net amount which will have to be handed over by the Post- 
office for distribution among the railways at the close of the half- 
year for parcel post work will be about £100,000 for the five 
months’ operations, being at the rate of nearly £250,000 a year. 
The equivalent in dividend upon the ordinary stock of the rail- 
ways is about 2s. per cent. per annum, and it comes in as a net 
receipt—that is to say, there is no set-off or deduction by way 
of working expenses, There are no available means at present 
of allocating this sum between the companies; but having regard 
to all known circumstances, the Railway News says, the positions 
of the principal companies will be found pretty accurately set 
forth in the following figures:—Great Eastern, 5 per cent. of 
total sum; Great Northern, 5 per cent.; Great Western, 12 per 
cent.; Lancashire and Yorkshire, 4 per cent.; London and 
Brighton, 4 per cent.; London and Chatham, 3 per cent.; 
London and North-Western, 15 per cent.; London and South- 
Western, 5 per cent.; Manchester, Sheffield, and Lincoln, 4 per 
cent.; Midland, 9 per cent.; North-Eastern, 7 per cent.; North 
Staffordshire, 2 per cent,; South-Eastern, 5 per cent. The basis 
ol ipa is mainly on the passenger train figures for the 


NOTES AND MEMORANDA. 


Wirnovt reckoning the collisions, 611 steamships and 2363 sail- 
ing vessels wer lost or damaged on our coast in 1881-82. 


THE trusses of the old part of the roof of the Basilica of 
St. Paul, at Rome were framed in 816, and were sound and good 
in 1814, 1000 years laters These trusses are of fir. The timber 
work of the external domes of the Church of St. Mark, at Venice, 
is more than 840 years old, and is still in a good state. Sound 
logs Bg dug out of bogs where they have lain for an indefinite 
period, 

THE loss of life on our coasts in the year 1881-82, collision cases 
included, was as follows:—East Coast of England, 289; South 
Coast, 129; West Coasts of England and Scotland, and East Coast 
of Ireland, 286; North Coast of Scotland, 82; East Coast of 
Scotland, 239; other parts of the coast, 72; total, 1097. It will 
thus be seen that the greatest loss of life happened, as usual, on 
the East Coast of England. 

THE copper lodes in New South Wales were first opened about 
twenty-five years ago, the most important mine at present being 
the Great Cobar Mine, which is also the most distant from the sea- 
board, —_ 497 miles west of Sydney. The quantity of ore 
already smelted at this mine is 69,118 tons, producing 9182 tons of 
fine copper. In 1881, 21,552 tons of ore were smelted, producing 
2568 tons of copper. The lode occurs in Silurian slates; it varies 
in width up to 100ft. 


EXCLUDING foreign ships and collision cases, 198 of the disasters 
which happened to sbips on or near our coasts in 1881-82 happened 
to nearly new ships, and 400 to ships from 3 to 7 years of age. 
Then there were 502 to ships from 7 to 14 years old, and 919 to 
“~ from 15 to 30 Poa old. Then follow 4337 old ships from 30 
to 50 years old. After passing the service of half a century, we 
come to the very old ships, viz., 40 between 50 and 60 years old, 
26 from 60 to 70, 16 from 70 to 80, 5 from 80 to 90,7 from 90 to 
100, and 3 upwards of 100 years old, while the ages of 70 are 

own, 

WHILE Mr. Preece has found that there is no difference in the 
conducting power of lightning rods of various forms, Wieders 
Annalen says: Holtz has concluded that solid steel bars do not form 
so good permanent magnets as tubes, use the core acts as an 
armature joining the two poles. In experimenting to test his 
hypothesis, he magnetised rods and tubes to saturation, and found 
that the magnetism of the tube showed an excess of more than 
50 per cent. After waiting six months, he subjected the same 
magnets to new tests, in order to find which retained the mag- 
netism best. He found that the magnetism of the solid was to 
~— a the hollow magnets, in one case as 1 : 2°5, in another as 


THE distances, often many miles, through which gas is 
transmitted before reaching an engine, are such that, with any other 
means of distributing power, they would considerably enhance the 
cost of the power. But in the case of gas, it does not appear that 
these distances are at all a matter of consideration. Professor 
Osborne Reynolds thus explains this:—It takes about ten cubic 
feet of gas to develope 1,000,000 foot-pounds in a gas engine, 
whereas of air compressed in the ordinary way it would require 
something like 140 cubic feet to yield the same power. Hence the 
comparative cost of transmission is the cost of transmitting ten 
cubic feet of gas against that of 140 cubic feet of compressed air, 
and these would be about as one to twenty-five; so, as a means of 
distributing energy, gas is twenty-five times more efficient than 
compressed aif. 

M. HEDDEBAULT has discovered a method of preparing soluble 
wool from tissues in which wool and cotton are combined. When 
subject to a current of superheated steam, under a pressure of five 
atmospheres, the Scientific American says, the wool melts and 
falls to the bottom of the pan, leaving the cotton, linen, and other 
vegetable fibres clean and in a condition suitable for paper making. 
The melted wool is afterward evaporated to dryness, when it 
becomes completely soluble in water, and is called azotine. The 
increased value of the rags is sufficient to cover the whole cost of 
the operation, so that the azotine is produced without cost. It 
contains all its nitrogen, in a soluble condition, and can, therefore, 
be compared to dry blood, which is worth, 2°50 francs per kilo- 
gramme of nitrogen. M. Ladureau regards this discovery as one of 
great interest for agriculture and mechanical industry. 

In a paper on ‘Coal Gas and Gas Engines,” by F. Fischer— 
Ding]. Polyt. Jour. 249, 178—the author analysed the gas employed 
in driving a six-horse Otto engine, and found its composition to be 
as follows:—Benzene, 0°69; propylene, 0°37; ethylene, 2°11; 
methane, 37°55; hydrogen, 46°27; carbonic oxide, 11°19; carbon 
dioxide, 0°81; nitrogen, 1°01; oxygen, trace; total, 100°00. With 
the engine running at a low speed the — mixture, after explo- 
sion, contained 2°4 per cent. CO, and 17°2 per cent. O; at high 
speed, after explosion, 6°5 per cent. CO. and 9°9 per cent. O, the 
temperature being 400 deg. C. It is therefore evident that the 
quantity of air taken in by this machine is from two to four times 
the volume necessary for complete combustion; and further, that 
gaseous mixtures much poorer in combustible constituents than 
ordinary coal gas may be used in place of the latter. 


A PAPER appears inthe Journal de Physique by M. J. Jamin on the 
** Critical Point of Liquefiable Gases,” in which he discusses a new 
theory. He says :—‘‘I believe that gases are liquefiable at all tem- 
ng when the pressure is sufficient.” Describing Cagniard 

e la Tour’s experiment, he says: ‘‘ According to known laws, the 
pm ra of vapour above the liquid increases very rapidly, its 
ensity increasing at the same rate as its weight without known 
limit, Again, the remaining portion of the liquid expands at an 
increasing rate until it passes that of the gas (Thilorier); it is 
clear, then, by the effect of these inverse variations, that at last a 
limiting temperature must be reached when the liquid and the 
vapour must have the same weight for the same volume. At this 
ro they are inseparable; the.vapour does not rise nor the liquid 
all, and the surface of the liquid disappears.” Thus the critical 
oy is the temperature when a liquid and its saturated vapour 
ave the same density. From the experiments of Cagniard de la 
Tour he deduces that at the critical point a liquid has no latent 
heat, and in summing up he says: “‘ At the critical point there is 
no difference between a liquid and its vapour, neither in tension, nor 
— nor thermal constitution, nor appearance, nor any pro- 
perty by which they can be distinguished.” 

THE injurious influence of hydrochloric acid in the titration of 
solutions containing ferrous salts by means of Margueritte’s process, 
was first pointed out by Léwenthal and Lenssen. The importance 
of the method has led Fr ius and others to search for means of 
obviating the disturbing action of the hydrochloric acid. Some 
time ago there appeared in the Berichte of the Berlin Chemical 
Society a paper on the same subject by Clemens Zimmermann. 
He recommended an addition of manganese sulphate to the hydro- 
chloric acid solution. This method has been tried by Krutwig and 
Cocheteux in many determinations of iron ores, and they have ob- 
tained accurate results, so that they can recommend the use of 
manganese sulphate. It seems remarkable, however, that deter- 
minations which they had formerly made had likewise given 
figures analytically correct. They believed that the cause of this 
was that they dissolved the iron ore in the smallest possible 
quantity of hydrochloric acid, about 10 c.c. to 0'1 gramme of ore, 
adding then 400 c.c. of water and about 30 .c. of sulphuric acid. 
Special experiments seem to justify this supposition. The use of 
sulphuric acid keeps down the discrepancies in the results, so that 
there is no objection to the use of Margueritte’s process in presence 
of hydrochloric acid if the following precautions are observed :—(1) 
If possible, dissolve the ore in very little sulphuric acid ; (2) reduce 
by means of zinc in the hydrochloric acid solution; (3) add a 
quantity of sulphuric acid twice as great as that of the hydrochloric 
acid ; (4) dilute the solution to about 300 c.c.; (5) when the titra- 
tion is carried out use the permanganate in a dilute state. 


MISCELLANEA. 


A CONVENTION providing for the laying of new submarine tele- 
graph cables between Greece and other countries hag been signed 
by the Government and the Eastern Telegraph Company. 


IN addition to the diaries to which we referred last week we 
have to mention ‘‘ The City Diary,” the twenty-first annual issue 
of which has reached us. The diary is arranged for one week to a 
page, handy in size, interleaved with blotting paper, and is published 
at the City Press office. 

Ar the Swiss Congress recently summoned to discuss the subject 
of the Patent Law, resolutions were passed, by 110 votes to 52, 
recommending the Government to adopt some measure for the 
protection of inventions." No opposition was offered to the intro- 
duction of a ‘‘ Trade Marks” law. 


THE New British Iron Company, the old-established ironmakin; 
firm whose “‘ Lion” brand of best Staffordshire iron is so we 
known, was last week converted into a limited company, the 
shareholders of which are, however, the same as before, it being 
intended, we believe, to fully maintain its privacy. 


At the Court Opera at Vienna tiny incandescent lamps, sus- 
pended by fine swinging wires, give the effect of swarms of fire- 
flies flitting about a tropical forest. By switches the current is 
turned of and on at the pleasure of the operator, and the effect, as 
the artificial fireflies flash and dance in mid-air, is said to have been 
electrical in other than a literal sense. 

Tue November return of the Cleveland Ironmasters’ Associa- 
tion shows the following as one month’s make of pig iron, namely, 
154,000 tons of Cleveland iron and 74,000 tons of other kinds ; a 
total of 228,000 tons, or 10,000 tons less than in October. There 
are 118 furnaces blowing, 84 of which are making Cleveland pig 
iron. Stocks decreased 21,800 tons in November. 

At the meeting on 9th November of the Soci¢te d’Encourage- 
ment, Paris; M. Simon called attention to a recent decision of the 
French Government, by which it was forbidden to take notes of 
patents. This decision bears all the harder on inventors and 
patent agents because only abstracts are published of French 
patents, and then only two or three years after they are granted. 

A USEFUL little table for the pocket-book, compiled by Mr. E. J. 
C. Welch and published by Messrs. E. and F. N. Spon, gives the 
weights of copper conductors for electrical currents, from one to 
500 ampéres, the weight of copper being preportioned to the 
current to be conveyed, so that the ratio to its heat generating 
effect in the conductor and the external or cooling surface of the 
conductor itself is constant. 

A NEw screw steamer of 500 tons, built and engined for peculiarly 
different purposes by Messrs. W. Simons and Co., was launched 
on the 8rd inst., complete from their works at Renfrew. This 
vessel is named Batman, and is the sixth steamer this firm have 
constructed for the Melbourne Harbour Commissioners. It is 
intended for the double purpose of a powerful hopper steamer 
and gunboat, and is fitted to carry a 5-ton rifled gun. 

Tue classification adopted in the Calcutta International Exhibi- 
tion is the following :—Section A, fine arts; section B, education 
and application of liberal arts; section C, health; section D, furni- 
ture and other objects for the use or decoration of dwelling-houses 
and other buildings; section E, fabrics, including apparel, toilet 
requisites, and other objects of personal wear or use; section F, 
raw products and manufactures from products not included in other 
sections; section G, hinery and impl ts, means of trans- 
port, appliances and processes used in the common arts and indus- 
tries, including models and designe; section H, food products; 
section I, agriculture and horticulture; section K, ethnology, 
archeology, and natural history. 

Tuk third ironclad, the Help in Need, corvette, built for the 
Chinese Government, has been launched at Stettin. She has a 
water-line length of 72 metres, a breadth of 10°5 metres, anda 
depth of 7°20 metres, while her greatest draught of water when 
fully equipped will be 4°8 metres. The two bi-cylindrical com- 
pound engines, cach driving a screw, have together an indicated 
horse-power of 2800, and ought to give the vessel a speed of fifteen 
knots an hour. The displacement of the finished ship will be 
2355 tons. Her armament will comprise two turret Krupp cannon 
of 21 centimetres, another Krupp gun of 15 centimetres, four 
torpedo guns, and six Hotchkiss cannon. The vessel will be manned 
by a crew of 180 officers and men. 

TuHE death is announced of Mr. Joseph Mitchell, C.E, in his 
eighty-first year. Mr. Mitchell was trained under Telford, and at 
an early age was appointed engineer to the Commissioners of 
Highland Roads and Bridges, and afterwards engineer to the 
Fishery Board. He had much to do with the most important 
engineering works carried out in the Highlands during a period 
extending over half a century. He surveyed and carried out the 
first line opened in the Highlands—that between Inverness and 
Nairn—while the Highland railway system, the railway between 
Inverness and Bonar Bridge, and part of the Sutherland line, were 
carried out by him. Deceased was aresident of Inverness, but two 
months left for London, where he died a few days ago. 

A TRIAL has been made by the Consolidated Electric Company 
with an accumulator used to light up a carriage of Mr. A. de 
Rothschild’s. A test journey from Halton to Tring Station and 
back was made again on Sunday evening. The light is under the 
command of the occupant of the carriage, who can light or extin- 
guish either of the lamps. An incandescent light is placed in each 
of the ordinary outside carriage lamps, and one arranged with a 
small bracket and globe inside. The current is supplied from five 
cells, containing six metal plates in each, which can be re-charged 
without disturbing the arrangements by simply connecting two 
wires. The whole being contained in a small mahogany case, 
weighing a little over lcwt., can be easily removed from the 
carriage if necessary. 

For storing of wind power in sand the Oil City, Pennsylvania, 
Blizzard, states that one Townsend has six arastras running to 
their full capacity, and four more will be started up in a few days. 
The arastras are placed in a little sandy fiat, where only sufficient 
water for drinking purposes and to moisten the ore operated upon 
is to be obtained. The arastras are actually operated by sand, 
which drives. a large overshot wheel. A windmill runs a belt 
containing a large number of buckets, and these carry the sand up 
to a large tank, just as grain elevators carry wheat in a flouring 
mill. A stream of sand being let out upon the over-shot wheel, 
it revolves just as it would under the weight of a stream of water, 
and the arastras move steadily on at their work. When there 
is much wind, sand is stored up for use when calm prevails so the 
arastras are never idle. 


THE Scientific American gives the following from a practical 
man :—‘‘I have a wagon of which, six years ago, the fellies shrank 
so that the tires became loose. I gave it a good coat of hot oil, 
and every year since it has had a coat of oil or paint, sometimes 
both. The tires are tight yet, and they have not been set for eight 
or years nine. Many farmers think that as soon as wagon fellies begin 
to shrink they must go at once to a blacksmith’s shop and get the 
tire set. Instead of doing that which is often a damage to the 
wheels, causing them to dish, if they will get some linseed oil and 
heat it boiling hot and give the fellies all the oil they can take, it 
will fill them up to their usual size and tighten to keep them from 
shrinking, and also to keep out the water. If you do not wish to 
go to the trouble of mixing paint, you can heat the oil and tie a 
rag to a stick and swab them over as long as they will take oil. A 
brush is more convenient to use, but a swab will answer. It is 
quite a saving of time and money to look after the woodwork of 
farm machinery. Alternate wetting and drying injures and causes 
the best wood soon to decay and lose its strength unless kept well 
painted. It pays to keep a little oil on hand to oil fork handles, 
rakes, neck yokes, pany ape. and any of the small tools on the 
farm that are more or less exposed.” 
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to be swivelled round and locked in any position. es ton 
—e of facili- gun-metal, and are turned and polished bright all over. ‘The 


and accuracy, the tedious 
and troublesome job of sur- 
facing and finishing the re- 
versing links of locomotives, 
Messrs. S. Oppenheim and 
Co., of Hainholz, near Han- 


over, have constructed the 
i we illustrate. By 
means of this machine li 


refaced, and again hardened, by 
which latter operation it is 


open and crossed belts upon the fixed pulley. To move both the 
standards i simultaneously a coupled bevel wheel arrangement k 
is provided, by means of which any parts which may have been 
left in the corners can be brought within reach of the eme' 
disc. As soon as one surface is finished the brackets n are ane 4 
slacked from their supports, turned 180 deg. and fixed again, 
when the surface now offered to the action of the grinding disc 
must be exactly parallel to the former. The emery disc is 
guided on a double cone in a long bearing, so as to ensure perfect 
running, and is driven by means of a catgut guided over pulleys 
placed above and below the conical spindle, so as to obviate any 
side pressure being exerted on the emery disc spindle. The 
change for a new emery disc is a very easy matter, and does 
not necessitate removal of the spindle. A little tool-holder 
carrying a diamond roughing tool is fixed on the table g, by 
means of which tool the emery wheel can be readily roughened 
while at work. This machine is being introduced here by Messrs. 
Miiller, Uhlich, and Co., King William-street, E.C. 


BORLAND’S INJECTOR. 

THE accompanying engravings illustrate a new injector, the 
invention of Mr. Severin Borland. The improvements consist 
partly in its internal arrangement, which admits of its being 
taken to pieces for cleaning in a few seconds, without disturbing 
the joints; and partly in the proportions of the nozzles, which 


Fig. 2 


are entirely new, and give to the jet a power. which, we are in- 
certainty of action and rapid delivery. Figs. 1 


formed, ensures 


and 2 of our engravings represent the exterior elevation and the 
section of the injector as made to work without lift, while Figs. 3 
and 4 show the construction of the lifting injector. It has no 


internal moving parts, regulation being effected by means of the 


water cock, or, in the case of the lifting injector, partly by the 


Fig. 


steam inlet valve shown at Fig. 4. We are told that experience 
proves that no amount of vibration will “shake it off,” and it is 
thus, Mr. Borland—who was works manager for Messrs. Sharp, 


Fig. 3 
Stewart, and Co.—says, specially adapted for locomotive work of 


all kinds. The various branches are diametrically o 


an ingenious, because very simple, arrangement allows the branch 


ite to 
one another, so that the injector is universal; and in lifting 
pattern, where the addition of a third side branch is necessary, | and 


Fig. 4 
joints are ordinary unions, ground so as to be steam-tight with- 
out packing, and the injectors are easily fixed by any workman, 
and, owing to their small size, they in most cases require no stay. 
The injectors are made by Mr. Severin Borland, of Wemthenen 


ARMER'S VERTICAL BOILER. 


Tue boiler illustrated by the engraving below is made by 
Messrs. J. and E. Hall, of Dartford, under Mr. Armer’s patent. The 
object of the design is to obtain in a vertical boiler the greatest 
possible efficiency in the tube heating surfaces. For this 
the tubes have a helical twist given them, which does not 
influence the facility for cleaning, while it causes greater impinge- 


ZZ 
ment of the gases against the tube walls, and gives more freed 
for expansion and contraction than straight tubes. It is a very 
simple boiler, and from our engraving its construction and merits 
will be gathered without further explanation. 


Nava ENGINEER APPOINTMENTS.—The following 

have been made at the Admiralty:—Henry W. ite, chief 

engineer, additional, to the Pembroke, for service in the Warspite ; 

and Henry G. Bourke, chief engineer, to the Osprey, vice Fraser ; 

oo Annam, engineer, additional, to the Terror, vice 
wes, 


Av. = 5 N 
can be finished after having d | 
been hardened, without the 4 | 
risk of in any way changing Sa BOE ty 
their temper, an advantage g 
which will be much appre- | “ae 
ciated. Moreover, the surfaces Noy 
are perfectly smooth and 
straight, offering none of the i bby 
slight unevenness which hand 
labour unavoidably produces, = 4 | | 7a 
and which so considerably in- AN 
creases the wear, that frequently == 
that the links break or warp. = 
The link to be ground is firmly <x = es a 
secured upon two pins, which a 
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in such a manner that the 
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reciprocating table g. The two + => MY i 
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brought close together or pushed SSS 
size of the piece.to be ground. - 
For the purpose of vertically 
adjusting the link when in position, little hand wheels q are pro- 
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m; when both are required to be raised or lowered simultaneously, 
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LETTERS TO THE EDITOR. 


correspondents. 
ROLLED JOISTS. 

Srz,—Our attention has only now been directed to your issue 
of April 13th, 1883, containing the followingstatement, re “‘ Rolled 
Joists :"—‘‘ We are not sure that rolled joists are made by any 
English firm. The Butterley veapacy & did make them for many 

ears, and may do so yet: they are the most likely. The Moor 
on Company made a few some years ago, but have long since 
discontinued. Bolckow, Vaughan, and Ge. made a quantity in 
steel some years ago, but have also discontinued. The rolled 
joist has come to be recognised as a Belgian speciality, which the 
lish do not interfere with; you will be able to get them of 
a manufacture of Measures Bros. and Co. or M. I. Shaw 
ani 
The Butterley Company mentioned above are still rolling large 
uantities, both in steel and iron, but there are other makers in 
England of rolled iron joists, notably the Shelton Bar Iron Com- 
y, who have a ~~ assortment of sections. This firm suceess- 
ly competed with the mye gem for a contract, in which we were 
interested, for the supply of girders and channels required in the 
erection of a large station roof in England. We should be glad if 
you would take an opportunity of noticing this, as the former 
remarks would convey rather an erroneous idea to many of your 
readers. BOLLING AND LOWE. 
2, Lawrence Pountney-hill, London, 
November 29th. 


DEPRECIATION IN FACTORIES, 

Sre,—In your last issue Mr. Price opens up a subject of great 
interest to manufacturing engineers. Firms of long standing and 
reputation, and also firms who own patents and specialities for 
which there is a demand, can usually obtain good prices for their 
work, and no doubt are able to write off at arate of depreciation 
that will satisfy Mr. Matheson’s scientific calculations. I think, 
however, that my contemporaries who are not fortunate enough to 
belong to the above-mentioned category will agree with me that 
the first necessity is to obtain a livelihood, and that our rate for 
depreciation must be subordinate to this consideration. The 
most important point in a business that consists in obtaining con- 
tracts for work that the firm may be capable of executing, must 
necessarily be the estimates for these contracts. This can only 
be properly undertaken by one having the necessary experience in 
executing work of a generally similar character. For such esti- 
mates it is necessary to know what “appropriation” must be 
added to the bare estimated cost of labour that can be booked 
direct to the job, and the material, carriage, &c. For myself, I 
take at the end of every six months, or other convenient period, 
the expenditure on fuel, management staff, &c., including the 
repairs apportioned to each department, and this compared with 
the cost of labour as shown by the wages sheets, forms the 
“* appropriation,” or the ratio to be added in order to obtain the 
actual cost. In my present works, I find on an average that this 
ratio is about 15 per cent. for the erecting shop, 25 for the foundry 
and pattern shop, 40 in the boiler shop, 60 at the forge, and 75 in 
the machinery work. The difference in these figures is due to the 
number of men working under a foreman, and the fuel, repairs, &c., 
required in each department ; but of course they vary from time to 
time, and would be no guide to another engineering firm. Imerely 
give an average of my ten years’ experience as a manufacturer. 
Having obtained the estimated cost of a given work by these means, 
I think it will be acknowledged that the real fulcrum on which a 
firm’s success depends, from a pecuniary point of view, are, first, 
if you are in want of work, what is the lowest price at which you 
can tender and yet allow sufficient margin? Secondly, if you are 
not too anxious to get the contract, whatis the highest price that 
would give you a chance to get the work? Your readers will say 
that I have wandered from the point at issue between your other 
co! ondents, but my experience is that one’s depreciation fund, 
provided the works are kept in good repair, must be subordinate 
to the considerations I have mentioned, and in fact should be the 
balance after all expenses are paid and the partners fed, housed, 
and clothed according to their degree. C. R. PARKES. 

London, December 3rd. 


COST OF PRIMARY BATTERY CURRENTS. 

Srr,—I have read with interest your article of November 30th 
on the above subject, and have no doubt that your calculations 
are correct. But will you allow me to point out that I think you 
have not taken into consideration all the points necessary for 
arriving at a correct conclusion? In the first place, it isa matter 
of course that primary batteries are only intended for very small 
installations. For these I contend that the primary battery is 
much cheaper than the dynamo. In the case quoted by you the 
battery of sixteen cells is stated to supply eighteen five-candle 
lamps at a cost of 2}d. per hour for the whole. According to 
your calculation, if the necessary power were supplied by a dynamo 
driven by a steam engine the cost would be only one-fourteenth of 
that sum. This is only possible where power can be laid on from 
a public source of supply. If I, living in the country, wanted to 
light say two rooms with the glow lights, I should purchase a 
battery of sixteen cells, which might perhaps cost £8 or £10, and 
my eighteen lights burning six hours a night would cost 1s. 14d. 
for the whole. It is obvious that to put down a steam engine and 
dynamo to do this amount of work would be absurd. The coal 
burnt in a small engine would be more than double the 2°25 Ib. 
per horse-power quoted in your article, and the interest on first 
cost, and depreciation with engineers’ wages would bring the cost 
up to more than double that of the battery. I think, therefore, 
that if the battery mentioned in the Times is a simple one, easily 
kept clean, and reliable for a steady current, there is plenty of 
room for its introduction, especially as the cost, as advertised, is 
less than that of candles. F. M. EDEN. 

Kettering, December 3rd. 

[May we ask our correspondent to read the article again ?—Ep. E.] 


GRAPHIC STATICS. 

S1r,—In the last number of THz ENGINEER there is a notice of 
my work on statics, which upon its face bears evidence of so much 
painstaking and conscientious work, that I have taken the trouble 
to look up the various points to which the reviewer directs m 
attention. Some of the observations made raise questions of an | 
great interest, not only as they affect the right understanding of 
my own work, but also in respect of their bearing upon the general 
laws of stress, that I beg leave to offer a few remarks upon the 
more salient points concerning which I find myself in disagreement 
with your critic. 

(1) In the first place it is affirmed that I take the mean of two 
quantities for the resultant stress in any bar of what your reviewer 
terms a redundant framework ; whereas in these particular cases, 
which in the strict sense of the term are not redundant, I always 
find the resultant stress by taking the graphic.sum of the com- 
ponent stresses arising from the several independent trusses or 
frames, of which the bar in question forms a constituent part. 
Moreover, I would here observe that a framework is essentially 
redundant only when it cannot be reduced to component trusses 
falling under the general laws of graphic statics; and I may 
further illustrate the ing of this statement by taking the 
analogous instance of a whole number which may or may not 
admit of being expressed in prime factors. If the number be 
reducible, then obviously we can apply to it all prime factor opera- 
tions; but if it be irreducible, it is a quantity which must be 
treated as a whole, and cannot be brought to a simpler form of 
expression. Inthe same way there are certain framework types 
which are only apparently redundant, insomuch as they can be 


reduced to simple, non-redundant oS: whereas, on the other 


hand, there are to be found types which are essentially redundant 
pn the sense that they defy all our attempts to separate them into 


component, non-redundant trusses. This latter class I consider to 
be imperfect, and avoid all mention of them in my work. : 

(2) It is observed that ‘‘in example, Fig. 23, at page 27, the joint, 
tkj M, is missed out.” This remark, which applies only to the 
description, might lead some of your readers to imagine that this 
joint had been casually omitted in Fig. 27 ; whereas, as a matter of 

‘act and observation, its recip is clearly and identically 
marked ip that figure. 

(3) At page 178 I state a very simple and obvious truth, that the 
moment is expressed in terms of two factors; one, x y, being the 
numerical part; the other, EO, being the scale unit. Thus, 
M=2zy. EO. It is clear, therefore, that the larger the arbitrary 
scalar unit E O is taken, the smaller will be the numerical part x y ; 
but, in whatever terms it may be expressed, the absolute value of 
the moment remains the same. This being so, I am fairly puzzled 
to understand the following remarks of your critic :—‘“‘ The larger 
E O is taken, the smaller is the scale to which the moment is to be 
read.” He must evidently mean the smaller is the numerical 
factor xy. Then comes the statement :—‘‘The unit of scale is 
inversely proportionate to EO.” Now, knowing that I have chosen 
E O as the unit of scale—which I am quite at liberty to do,.and I 
further assure your critic that he will find it a great convenience to 
assume the polar distance as the unit—I should be glad to learn 
how a unit can be inversely proportionate in value to itself. 

There are other points I should like to touch upon, but cannot 
do so within the limits of a letter. I must, however, observe that 
I not only explain Bow’s method of lettering in a special chapter, 
but apply it to a whole series of examples; and in the chapter on 
wind pressures I adopt this method almost exclusively. It is quite 
true that, as a rule, I prefer the number method as being more 
practical and elastic in use. 

In conclusion; and in reply to certain observations of your critic, 
I wish to emphasise my great respect and veneration for the name 
and authority of Rankine, from whose whose opinion I differ only 
in two instances, and there only in matters of hoger d import- 


ance. GRAHAM, 
London, November 28th. 


[Mr. Graham certainly does not sayin his book that he takes 
means in the above fashion. But if he will look carefully at his 
diagrams he will probably recognise that this is the accurate and 
most simple mode of describing his process, In taking the mean, 
of course, he takes account of differences of sign. I cannot agree 
that apparently redundant structures are really not so if they can 
be geometrically divided into a series of non-redundant structures. 
It is a false notion against which I protested in my review. Ithink 
your readers will understand the difficulty about the scale of the 
moment diagram without further explanati The t is to 
be read off in foot-pounds or inch-pounds or some such terms—say, 
inch-pounds. This t is represented on the diagram by the 
length of a line. The moment has the same magnitude—that is, 
contains the same number of inch-pounds or foot-pounds, what- 
ever be the length of the line representing it, just as it has the 
same magnitude whether it be expressed in inch-pounds or in foot- 
pounds. The length of the line representing it depends on the 
scale of the diagram, i.e., on the length of line representing 1 
inch-pound or 1 foot-pound if it is to be read in foot-pounds. If 
the line be short, the scale is small—that is, the length represent- 
ing 1 inch-pound is correspondingly short. If it be long, the scale 
is e. Now, the length obtained on the diagram to represent 
any one of the moments is inversely proportional to the length of 
the polar distance E O in the reciprocal figure. If EO be taken 
great, the line obtained for the moment is short, and the scale 
therefore small, and vice versa. There is no mystery about the 
matter. A line represents inch-pounds to a small scale when the 
length that means 1 inch-pound is short. 

THE WRITER OF THE REVIEW. ] 


LEAD PIPES. 
Srr,—At the conclusion of your interesting article under the 
above heading in THE ENGINEER of November 16th, a theory is 
ropounded as to the cause of lead pipes bursting from frost, which 
poe to think is not quite correct, and I hope you will allow 
me to explain my view of the case. Any one who 
occasion to watch the formation of ice in, let us say, a common 
iron bucket filled with water, will have observed that there is no 
sudden transformation of the bulk of the water, but that the ice 
first forms in minute feathering spines, which slowly arrange them- 
selves, and are joined by others until the whole of the surface is 
covered, and a thin coating of ice is formed. During this time, 
however, heat, is passing off through the sides and bottom of the 
bucket, against which are formed exactly similar feathery spines 
to those formed on the surface, and the process continues until 
after a time there is a thick layer of ice exactly fitting the bucket, 
and enclosing a core, so to speak, of unfrozen water—Fig. 1— 
which, if allowed to freeze, and consequently increase in b 
about 8 per cent., will ultimately raise the former surface of the 
ice in the bucket somewhat as shown in Fig. 2. 

Now this is, in my opinion, exactly the action which takes place 
in a lead pipe when it bursts from frost. Let BC—Fig. 3—be a 
lead pipe filled with water in a state of rest, of which C is the most 
exposed part. As the temperature of the outer air falls below zero 
the water in the pipe begins to freeze. Now the water in the pipe 
at C will become frozen first into a solid plug of ice, next the part 


Fic 3 


PIPE 


FIG ¢ 
B near the oy the pipe will solidify, thus leaving a length of 


pipe between B and C practically isolated from the rest containing 
half-formed ice—as shown in section Fig. 4—which, as it gradually 
freezes, and consequently expands its 8 per cent., exerts an 
enormous pressure on the sides of the pipe, precisely similar to that 
exerted by the hydraulic testing machine, and hence the similarity 
in the fracture from these two causes. 

The presence of air in the pipe would not, in my opinion, in an 
way promote its failure, for not only would the same force whic 
is acting on the air to compress it be also acting on the sides of the 
pipe, which are as likely to yield to the one as the other, but, 
furthermore, the imprisoned air would act as an elastic cushion, 
tending in a great measure to prevent the pipe from bursting, and 
the more air present the less likelihood would there be of its 
doing so; and as a matter of fact I have effectually cured pipes 


which used regularly to burst nearly every frost, by inserting a 
short “‘ dead end,” so arranged as to be constantly full of air, and 
_ provide space for the water to expand into during the process 
of freezing. 

I wee further remark that although it is quite true, that taking 
the bulk of a unit of water at 4deg. Cent. as 140000, it only expands 
as water to 1000122 at Odeg. Cent., yet as ice it increases 
to 1'0825 at the same temperature, which is in itself, I consider, 
ample excuse for any pipe bursting. WILFRID STOKEs, 
ensington, November 20th. 


THE EFFICIENCY OF FANS, 
Sir,—Having during twenty years studied somewhat closely this 
bject, and noticed lately a discussion upon it, in which a good 
deal of fog seems to prevail, I feel constrained to join, and show, if 
possible, that you are mistaken in supposing that “little seems to 
be understood on the subject of fans.” ¥ 

I believe that, thanks to the labours of the late Mr. Atkinson, 
inspector of mines; M. Guibal, M. Murgue, and some others, we 
now know as much about exhausting air from a mine as we do 
about pumping water. Iam aware that the engineering journals 
have never taken much interest in the question, but the ‘‘ Proceed- 
ings” of the various mining institutes are comparatively full of it. 
The immediate subject, that of the Capell fan, is an absurdity from 
beginning to end. You say, “his fan is the result of no mathe- 
matical investigation.” e practically admits that he knows 
nothing about the subject, and yet he seems to expect that he can 
drop into the arena in which so many workers have toiled for a 
quarter of acentury, and, like a heaven-born genius, show at once 
a ate giving results 30 per cent. better than anything yet 
achieved. 

I will endeavour to dismiss him shortly, and then put before your 
readers as succinctly as I can how the general question at present 
stands. His apparently remarkable results arise from the following 
causes :—(1) His quantity of air is wrong; (2) his water gauge is 
the same; (3) his fan and pipes are quite incapable of showing 
what would be the result if such a description of fan was put upon 
a mine; and it is upon this last condition that the question turns, 

Mr. Allday says:—‘‘ When put to the practical test it was at 
once apparent that the bulk of his calculations were what he 
thought they ought to be, instead of the actual results.” Of course 
they were; I saw that in the first announcements of them. But 
Mr. Capell is regardless of natural laws. What can we expect? 
He says :—‘‘These simple rules have been adopted by the mining 
institutes ; (3) the power of the engine increases as the cube of the 
volume of air , which in the new fan is not the case.” That 
is, if you double the volume and double its s: the power required 
_ do this does not increase as the cube. I think I may leave him 

ere. 

Now as to the general question. The rule you give for finding 
the horse power required is applicable if you have what is known 
as a displacement or varying capacity fan, like the Struve 
or Lemielle fan, and only move the air out of one chamber into 
another. But when you are dealing with air drawn through the 
channels of a mine, which in this district are several miles in 


length, then the proper formula is ax Awe where Q= 


volume, / inches of w.g., and 5°2 er of a square foot of water 
lin. deep. To be accurate, Q must corrected for temperature 
and barometrical condition. 

As to fans, the open fan can never by any possibility equal the 
duty of a perfect covered Guibal fan, because it wastes the power 
still in the speed of the air when it delivers it into the resisting 

jium of atmosphere. Further, it 
urpose, Suppose you submerge entirely the ie wheel of a 
elem, and make it revolve, what effect would you get? Mr. 
Capell says, ‘‘ the fan running empty with closed inlet takes more 
power than when in cubic feet at 2in. w.g.” I say, just 
so; he has no douks oan ‘So fight I: not as one that beateth the 
air,” and he should have known better. M. Guibal did, and he 
covered his fan to prevent re-entry. Next he put on a movable 
shutter to adjust the outlet to the point at which by experiment he 
gets the best results, and last he added a chimney graduall 
expanding so as to deliver the air at the minimum of speed. 
These matters are all on a thoroughly scientific basis. In 1866 
I brought them under the notice of the Northern Mining Institute, 
showing how each addition affected the result, and my note-books 
are full of tests and proofs since that time. It must be remem- 
bered that Guibal was not a novice, but an able engineer and 
mathematician. 

I could go into many other points of much interest, but it would 
be too much to ask you, and I shall hope another time to make 
matters still clearer—especially as to the water gauge obtainable ; 
the effect of various conditions of drag and volume ; and the com- 
—— of results obtained by the same fan on different mines. 

ut enough for the present, A. L, STEAVENSON. 

Durham, December Ist. 


Srr,—I have read with some surprise the statement of Mr. C. 
H. Treglown that the highest water gauge in the Birmingham 
trials of November Ist “‘never exceeded 1,%in.” I think he has 
read one arm only of the U water gauge glass. The official record 
of the trial gives the air speed in the instance referred to as 4640ft. 
per minute. In an open tube the water gauge records the air 
velocity and air pressure with perfect accuracy. The actual water 
gauge fora wind: velocity of 4299ft. per minute is 2in., for 5472°7ft. 
per minute is 3in. I quote Dr. Hutton and Lind’s wind velocity 
tables—tables which are singularly accurate. From this it can be 
seen that the water gauge due to a velocity of 4640ft. is 2°77in. 
But Mr. Treglown’s figures multiplied by 2 give us 2fin., which is 
very near the observed w.g. for a wind velocity of 4640ft. 
In the trials of November 1st there was only 9in. of tube on the 
20in. inlet. The water gauge was taken close to a revolving helical 
arm I use in my open fans, and was very fluctuating. I agreed to 
have 6ft. of 20in. tube prepared, and to repeat the trials on 
November 3rd, assuring the members of the South Staffordshire 
and East Worcestershire Mining Institute that they would see 
higher water gauge and more even results as the consequence of 
using a 6ft. tube to steady the rush of air. 

Mr. Alexander Smith and Mr. Walter Glennie attended on be- 
half of the Institute on 3rd, and I now send you tabulated results 
of the trials on November Ist, 3rd, 5th, 6th, 7th, for the accuracy 
of which the gentlemen who were present can vouch. If necessary 
I am prepared to repeat the trials, and I am certain my licensees, 
Messrs. H. Lloyd and Co., Steelhouse-lane, Birmingham, 
afford every facility for doing so, and will answer any inquiries sent 
tothem. I should like representatives from mining institutes to 
take in any future trials, as I am convinced that seeing a 
trial is the only way to understand the power of the fans. In 
answer to the gentleman who mentions my courtesy in lending 
him a 20-blast inch fan, I think it would have been equally 
courteous to say that I told him the fan was one of a new design, 
untested by me at the time, and I could say nothing about its 
capability. I can now give the information he required. Low- 
pressure 20in, blast fan at 3000 revolutions gives 1000 cubic feet 
more air per minute than the 40in. Gunther type fan, and gives 
18in. water gauge against 1lin. of the Gunther fan. Of course the 
narrow high-pressure blast fans give far higher pressures in pro- 
portion to power used, but less volume. 

I find I have omitted to reply to question about water 
auge at various points in the inlet tube. The water gauge tube 
eld in the open inlet becomes a wind gauge and gives an accurate 

record of the air speeds at the various points it is held in the tube 
or the open inlet. In the inlet of the 36in. fan there is a large 
box and three stays 2hin. deep. The friction caused by these in 
the passing air is instantly recorded by the water gauge falling 
when held close to them or in front of the box. So also, if the 

e tube is held touching the sides of the tube on the inlet. 

the tuhe is affected by the high velogity and half by the low 
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velocity current due to their friction against the sides of the tube. 
After the trials on November 1st some observations were made 
which confirmed this, but they were taken with the fan at low 
speed, and no counter was used to check observations, The 
results I have in a letter from the gentleman who took them :— 
Mid current, w.g., 1ft. Gin.; close to box, Ifin.; close to side of 
tube, rubber tube touching, 1,;in. On Monday, 5th, one of the 
gentlemen who experimented with me on the Ist repeated the 
experiments at the end of 6ft. of tube, when the variations were 
found to be very slight and the water gauges at all velocities 
agreeing with the table I send you as taken on November 3rd, 
showing that the uneven results of November 1st were solely due 
to the water gauges being taken close to the inlet obstructions which 
reduced air velocity; and this reduced velocity was accurately 
recorded by the wind gauge use of the U water gauge. As my 
observations of water gauges probably extend in the aggregate to 
thousands of tests, what is matter of course to me is allie new 
to those who have not gone into the matter in the same way. 
G. M. 
Passenham Rectory, Stony Stratford, December 3rd. 


WATER GAS, 

Srr,—I beg to inform ‘‘Verax” that the chief difference 
between the gas made in the apparatus patented by Mr. Kidd and 
that used by myself, is in the percentage of hydrogen. Two 
estimations of the first-named gas, made with the best anthracite 
obtainable, give 10 and 13°5 cent. respectively. Two of the 
last named give 18°7 and 19°3 per cent., one sample being made 
with gees ed anthracite, and the other with small “ peas,” 
costing only 3s. 3d. a ton at the pit. All the estimations were 
made by indep t ist 

In the practical working of the two apparatus there is also a con- 
siderable difference. Mr. Kidd ingeniously tried to produce his 
steam inside the gas generator, but the serious draw to this 
arrangement was that if the generator fire were not very carefully 
attended to there was wet steam, which soon damped down the 
fire to an unworkable condition. In the apparatus I use I produce 
the steam in various ways, but all of them are distinct from and 
independent of the gas generator. 

As to the working of gas engines, my experience has been almost 
exclusively confined to the Otto machines. My statements as to 
these are perfectly reliable, and can easily be verified. If ‘‘ Verax” 
has obtained different results with an Otto or other gas engine of 
this class, I trust he will favour us with particulars. 

J. Emerson Dowson, 

8, Great Queen-street, Westminster, December 3rd. 


SUEZ CANAL QUESTION. 


Srr,—Although the Suez Canal question has been well discussed 
during M. de Lesseps’ visit to England, there is one point to which 
I do not think any reference has been made, and which is the part 
the compound marine engine has played in the success which has 
attended the canal. It is really to the state of perfection to 
which this engine has been brought within the last fourteen or 
fifteen years that the success the canal has attained is mainly due, 
and this being the case, it is surprising that no allusion has been 
made to the subject. 

Only for this invention it would have been impossible for any 
but heavily subsidised mail steamers to have made use of the Suez 

between England and India; in which case it would have 
ved as great a failure financially as, fortunately for M. de 
ps, it happens to be a success, This was well known to every 
one—to every engineer at least—who made the passage to India 
overland at the time the construction of the canal was being dis- 
cussed. M. de Lesseps claims credit for having constructed the 
canal in the face of opposition. But the opposition he met with 
was, under the circumstances, fully justified. Besides this, had 
M. de Lesseps and his company not undertaken the constrne- 
tion of the canal at the time they did, it would have been con- 
structed by England when it was required ; that is to say, when 
her engineers had brought the compound engine to the state of 
compe that admitted of long voyages by mercantile steamers 
ing profitably made; and, had it been constructed by England, 
forced Egyptian labour—or more correctly slave labour—would 
never have been npered, as was the case during a great part of 
its construction under M. de Lesseps. Taking these facts alone 
into consideration, it will be admitted that M. de Lesseps is in no 
way justified in assuming the bearing he does towards the com- 
mercial representatives of Greet Britain in regard to the Suez 
Canal. As one who has passed several times through the Suez 
Canal, I might perhaps be allowed to express an opinion with 
to the additional accommodation so urgently needed. I 
think that to widen the present canal in the manner suggested by Sir 
George Elliot would be the best arrangement. One particular 
reason why one wide canal would answer better than two narrow 
ones is the effect the greater body of water it would contain 
would have in preserving its banks from the heavy wash always 
caused by large ships when passing through a narrow canal such 
as the Suez Canal in its present condition, The risk of collisions 
en tioned in ad ting the construction of a second 
narrow canal, but if the present one were twice its present width, 
and under proper management, there should no reason to 
apprehend any inconvenience from this cause, while the time 
occupied in re through would not exceed one-third of what is 
now required. D. M. R. 
December 3rd. 


MACHINE RIVETTING, 

Srr,—As I hope that your invitation to a discussion on machine 
rivetting may bring out some useful information on the subject, 
I venture to give you some brief idea of my own experience in this 
class of welll In the first place, machine rivetting is of little 
practical use unless it can be made to pay; and as there are several 
classes of rivetting machines—such as geared or mechanical 
rivetters, steam and hydraulic machines—it is important to know 
which is the best. So far as cheapness goes, there is no doubt that 
a good mechanical rivetter has distinct advantages over most 
hydraulic machines. The first cost is far less, the cost of main- 
tenance is less, there is no risk of freezing, and the power is 
applied in a far more economical way. This last assertion may 
need explanation. In a hydraulic machine the full pressure of 
thirty or forty tons is exerted throughout the entire length of the 
stroke—say 6in. or so—whereas in a mechanical rivetter the full 
pressure is only exerted during, say, the last inch of the stroke, or 
while the rivet is actually being closed. A 2-horse power nominal 
engine will easily work a mechanical rivetter at the rate of ten 
strokes per minute; but to exert a pressure of thirty tons through 
a distance of Gin, ten times in a minute requires about 10-horse 
power net—i.e., without taking into account either friction, leak- 
age, or loss of power in pumping. As regards the pressure really 
required to close rivets, it is _—— that this is generally over- 
estimated, In practice it will be found that a pressure of 15 tons 
will close rivets of lin. diameter—which is as far as my experience 
takes me—with great power and success. This pressure was at 
first roughly estimated by finding that a powerful rivetter would 
just, and only just, punch Qin. holes in gin. plate, and was after- 
wards reduced to practice by having a machine made to exert a 
maximum pressure of 15 tons, which proved very successful for 
work up to lin. diameter. 

Coming next to the actual working of the machine, there is much 
misconception of what can be fairly expected. A machine has no 
magic power by which bad work can be turned into good; and 
whoever expects to make up for all previous carelessness in the 
final operation of rivetting is doomed to disappointment. The best 
workmanship of any particular kind is always the cheapest in the 
end. In girder work, for instance, it is important to have a good 
run for the machine without stoppages. This means few bolts to 
hold the work together, ag little drifting as possible, and no drift- 


ing whatever after the girder is slung for rivetting. This, again, 
can only be attained by care in each and every stage of the work. 
The plates and angles must be well straightened and free from 
twist, the holes must be accurately marked and accurately punched, 
smithwork must fit, butts must be good, and the work must be 
put together in an intelligent way by competent men. No closing 
of plates must be left to be done by the machine, if any reasonable 
aon in rivetting is expected. When these preliminaries are 
observed, either in girder or boiler work, and rivets of the proper 
length are used—i.e., long enough to fill the holes and cup, but no 
more—it is impossible to spoil good work in any mysterious way, 
either by imparting too great stiffness, or by not humouring rivets 
that are all of the same quality and are brought out of a furnace 
at exactly the same heat, still less by bursting the holes to the 
plate edges, or by forcing the rivets between the plates. 

On the other hand, it will be readily understood that if work is 
carelessly made, with no intelligent system, and with no regard to 
the final process, when at last it dawns upon the men that the 
work has to be rivetted, nothing but trouble and disappointment 
can follow. The long and short of it is, that machine rivetting is 
aspecialty, and unless ihe whole system is intelligently arranged 
and worked out, a rivetting machine is of little value as a labour- 
saving appliance, NEMO. 
December 4th, 


THE SOUTH STAFFORDSHIRE AND EAST WOR- 
— INSTITUTE OF MINING ENGI- 


A MONTHLY general meeting of the members of this Institute 
was held at the Mining Museum, Dudley, on Monday last, the 
3rd inst. Before the ordinary business the president, Mr. H. 
Johnson, jun., a feelingly of the death of one of the late ex- 
presidents, Mr. W. North; and Mr. J. Hughes moved that a vote 
of condolence be conveyed to the family of the deceased, which 
was carried unanimously. 

The discussion upon a paper, entitled ‘The Depreciation of 
Colliery Plant,” readat a recent meeting by the vice-president, Mr. A. 
Sopwith, M. Inst. C.E., was opened by the secretary, Mr. 
Alexander Smith, M. Inst. C.E., reading the following critical 
notes embodied as a paper :— 

Mr. Smith said that he felt considerable hesitation in approach- 
ing this subject after,the very masterly and exhaustive paper read 
by their vice-president at a recent meeting; but the question was 
one of such moment to colliery managers and others interested in 
mining enterprise, or, in fact, any owners or managers of plant 
and machinery in general, that scarcely too much can be said upon 
it, and he therefore thought a few critical notes in the form of a 
paper from one who has had to deal with the said subject in his 
professional practice would be acceptable. Mr. Sopwith gives the 
gist of the whole matter as well and as concisely as it can be stated 
when he says :—‘“‘ A perfect and complete system of depreciation 
for a colliery would mean the absolute determination of the value 
of the mining stock and plant taken at certain intervals, and also 
the quantity and value of the coal remaining to be worked; in 
other words, the difference in value, as shown by complete valua- 
tions at certain periods. In order to meet such decreasing value 
as would be shown by such valuations, it is customary to write off 
a certain sum annually. Now, if the sum written off be arrived at 
by a careful consideration of the actual depreciation of the various 
items, a fair amount of technical skill and knowledge must be 
devoted to the question; on the other hand, if it be deemed 
advisable to write off a certain percentage in a general way to 
cover depreciation, the question is practically robbed of technical 
interest, and becomes one of a purely financial nature.” He per- 
fectly agreed with the vice-president as to the principle he lays 
down, but would further observe that the absolute determination of 
the value of the mining stock and plant, taken at certain intervals, 
is the true and correct system, whilst the writing off a per- 
centage is simply approximate, and unsatisfactory at the best. 
He must, however, differ with Mr. Sopwith as to this coming 
within the province of a mining engineer, and for several reasons. 
He was speaking now of the plant and stock proper, and not of the 
depreciation of the workings, which cannot-be dealt with excepting 
by or with the assistance of the mining engineer. In the first place a 
mining engineer bas enough to do in a colliery of any proportions 
in conducting the operations of the mine and properly carrying 
out the provisions of the Mines’ Regulation Act, so as to ensure 
economy in working and safety to those under his charge ; which 
latter is, of course, the most important consideration. Then, again, 
to properly value, so as to arrive at the depreciation, requires a 
special training, and the valuer must be an engineer acquainted 
with all the details of the several portions of the plant, not simply 
so as to be able to adapt them to the varying requirements of a 
colliery, but so that he may as it were reconstruct each separate 
item such as engines, &c.; and to do this he must have had a 
mechanical training, which Mr. Craig, M.P., in his recent 
splendid address at Mason’s College, says, ‘‘is not essential toa 
mining engineer.” Indeed, he cannot possibly give the time 
necessary to acquire it; and lastly, whilst upon this portion of 
the subject, as the dividends or profits can be materially affected 
by the valuation and depreciation of. plant and stocks, it is much 
more satisfactory that it should be regulated by an independent 
person. It would be exceedingly interesting and undoubtedly 
useful to ascertain the lives of the principal items of plant and 
stock at a number of collieries ; but, as Mr. Sopwith stated, the 
absolute determination of a standard is impracticable ; if worked 
out for one colliery the results would differ from those of another, 
apart from the complication arising from the differences of con- 
struction. Identically the same machinery, doing the same 
amount of work, will last double the time in one colliery where they 
have regard to the necessary ‘‘stitch in time,” that it does in another 
where things are neglected. After a thorough consideration of the 
details of the whole question, Mr. Sopwith gives the true solution in 
these words: “‘It appears desirable to pay special attention to 
details, and act in a systematic manner with regard to each item.” 
There is no doubt that every tub must stand on its own bottom, 
and you can't adapt a general system to the depreciation of colliery 
plant. ‘‘ Permit me now,” said Mr. Smith, “ to give particulars of 
a system I adopt in connection with the valuation of colliery plant, 
which accords with the ideas expressed by Mr. Sopwith, and which 
has grown out of a long experience. I think I am right in saying 
that upon the Earl of Dudley’s estates there are more colliery 
plants than come under a single proprietary elsewhere in the world, 
and I am sure there is no more perfect system of book-keeping. 
To accord with this system annual valuations were started between 
forty and fifty years ago. I have the books for this period, and 
have personally made the valuations for nearly twenty years. In 
each colliery there are several plants, varying from two or three to 
thirty or forty, and each plant is put down to work a certain area 
of mine. That area is regulated and registered in the office of his 
lordship’s surveyor, Mr. John Hughes—one of their ex-presidents 
—and every year a return of the area remaining ungotten at each 
plant is mace to me, and upon it I base the depreciation. A new 
plant is first credited at cost price, and is depreciated each year as 
the mine is worked, so as to bring it to removal value at the time 
the mine is exhausted. Engines, &c., may be worth more or less 
at this time, in accordance with their condition, whilst buildings 
are worth only the value of the material you may get from them, 
and shafts and gateroads are of course worth nothing. Machinery 
is valued exactly in accordance with its condition, as it may have 
to be renewed several times during the life of a colliery, or it may 
be in a good condition at the end. An evil is therefore prevented, 
which would arise in the former case, were the depreciation 
treated in a lump, of the colliery not only having to stand 
the charge of a new engine, say, when renewal is required, but of 
the loss from its stock of the old one at far more than its actual 
value. By thissystem the correct value as near as possible is ascer- 


= 


done entirely independent of finance, so that there can be no 
“cooking ;” and I can truly say in regard to the large estate I have 
mentioned that I have never had the slightest idea whether a 
colliery was paying or not, and never saw a balance-sheet of any of 
them in my life. Now, with regard to the question of reserve 
funds, private ay ge may do as they like, but limited com- 
— are bound to consider and properly deal with them. 
Whether or not it is wise to reserve a fund for the renewal of 
— is an open question; but ‘‘you cannot both eat your cake 
and have it.” Some people prefer to have this portion of the 
rofits for reinvestment, and it does not much matter either way; 
ut it is absolutely necessary to have a wear-and-tear depreciation 
fund. Shares are a marketable commodity continually trafficed in, 
and consequently each year’s trading and profits should be complete 
and independent. Portions of the loose plant are renewed and 
exhausted in a year, and revenue has to stand the brunt of it; but 
where items are reduced by depreciation in benefitting a year’s 
trading, and such depreciation has to be made good in some future 
year, it is only fair that the value should be carried forward in 
reserve. On the other hand, any extension or renewals that are 
made in a year and are unexhausted, and will benefit a period of 
years, should not be done out of revenue at the expense of the 
profits, without being distinctly shown in the published accounts, 
so that the value of the shares may be increased thereby, as really 
a shareholder is entitled to all actual profit made in his year. This 
latter point is one much lost sight of by directors. In this paper I 
have only dealt with the principles of the subject, as the details 
are almost inexhaustible. 
After an animated discussion in which Mr. Parton, F.G.S., Mr. 
W. B. Scott, Government inspector, Messrs, Treglown, Farnworth, 
Sopwith, and Hughes took , it was resolved to have Mr. Smith’s 
paper printed and circulate: gst the bers. The Secretary 
called attention to an article which ge in THE ENGINEER 
November 16th upon the “Efficiency of Fans,” and the remarks 
therein having reference to the Institute. Having read the article 
and the letters bearing thereon from THE ENGINEER of Friday 
last, Mr. Smith said they would r ber his ti 
years ago with the scientific press, so that they would take it as 
with some authority when he assured them the remarks would 
never have a had not the writer received from some good 
source the information upon which he founded his article. It was 
very unfortunate that statements contrary to fact had been 
furnished, and that they should have resulted in remarks disparag- 
ing to the Institute. It would be fresh in their minds that every 
one who had taken part in the trials time after time at the meeting 
pointed out the discrepancies, and they certainly furnished quite as 
clear an elucidation of them as the writer of the article. Instead 
of breaking up without coming to a conclusion, as they knew, a 
committee was formed who are to test the Capell and other fans 
with a view to getting satisfactory results, the figures obtained by 
Mr.Capell having been proved to be unreasonable. Messrs. Treglown, 
Sopwith, Glennie, Patfield, and others spoke in the same strain. 


REPAIRING A SUSPENSION BRIDGE. 


THE Suspension bridge, the link between the sister cities, 
Pittsburgh and Alleghany, which is travelled by hundreds of 
thousands of people weekly, hasbeen in such a state of commotion, 
owing to the repairs being made upon it, that people have com- 

lained and growled at the inconvenience occasioned, all of which 
is an injustice to the bridge company in this instance. The work 
on the bridge is under the care of Mr. F. Collingwood, anold and 
experienced engineer, sent out by Colonel Roebling. 

Tt has been twenty-four years since the bridge was built, and in 
all that time the moorings of the cables have not been repaired to any 
extent. Colonel Roebling thought it would be well to examine the 
wires and see what condition they were in, and it is well that such 
scrutiny took place, for the bridge was in danger of being ruined 
by the sagging and even by the breaking of the cables. There 
have been many changes in the manner of building bridges since 
this one was put up. These changes are improvemente in every 
way, both as to the way in which the wires are protected and in 
the way they are surrounded at the moorings. The large cables, 
which are 7jin. in diameter, were closely surrounded at the 
moorings on each end by masonry which was concreted closely 
around the wires. Before the cables were so surrounded, they 
were covered with a preparation of boiled tar. Tar was once 
supposed to be an admirable protector of iron, but this belief was 
exploded long ago, and the result in the present case illustrates 
how injurious it is. The tar gradually, through atmospheric 
influences, changes into tar water, and this water was rapidly ruining 
the wire. The water contained chloride, éarbonate, and other salts 
of ammonia, which ate the iron. Some pieces of wire were dotted 
with little holes, like small-pox pits, where the rust had gnawed 
away the material, and when the wires were uncovered and a 
strain put upon them they snapped like straw. Although each of 
the jin. wires should stand a strain of over 1200 lb., they broke 
at 200. As soon as this state of affairs was discovered, Mr. 
Collingwood began to scrape the tar off and carefully overhaul each 
cable. Whenever a defective piece was found it was cut out and 
a new piece was spliced in. The splicing was a delicate and 
difficult piece of work. It is easy enough to join the ends together, 
but it is not easy to get just the right strain on the new piece. 
There must be no slack wires in the cable, of course, so each splice 
is put in with a grip machine and the amount of strain is 1” 
uniform by delicate tests. In one large cable 175 wires had to b 
spliced, in another 31, in another 71, 5 in another and 31 in 
another, and 3 are not yet examined. It is very tedious work 
scraping each wire, as only a few men can work at atime. There 
are of these wires in the big cables and 200 in the small ones, 
so that the amount of work can readily be seen. After the wires 
are scraped they are covered with a coating of linseed oil, which is 
allowed to dry, and a thorough application of white lead is given. 
Then the wires are drawn together by bands of small wire 7in. 
apart and the wrapping goes on. The wrapping consists of 
wire jin. thick, and it takes 300ft. of this wire to a foot of 
cable. A coat of ordinary white lead and colouring finishes the 
work, 

One mistake made in building the bridge was in putting the 
masonry round the cables at the moorings so that they could not 
be examined. The masonry has been all removed and a brick 
tunnel built which is water tight, and is provided with iron water 
shedders and covered by iron plates, which can be lifted when it is 
necessary to repaint or repair the cables in future. Where the 
cables pass through the woodwork, holes have been made so that 
all parts of the big wire can be reached at any time. The building 
on the lower side of the Pittsburgh end of the bridge has been 
torn down and a new office of Philadelphia brick is to be built. 
This was rendered necessary by the fact that half of the founda- 
tions of the building rest on the bridge abu‘ment and half on 
made ground. The latter half sunk so as to cause a large crack 
in the office wall and make it dangerous. It is exactly the same © 
case with the toll-house on the Pittsburgh side, and it will be 
replaced. A good deal of stone work on the pier nearest to 
Allegheny had to be replaced as the sandstone had decayed. The 
decayed stone was put in the pier in 1834 and was part of the old 
bridge which was enlarged and built upon when the present bridge 
was contructed. The nosings of the pier were also renewed. The 
work is being done entirely by Pittsburgh mechanics under Mr. 
Collingwood’s directions. The cost of the repairs will not be over 
10,000 dols. or 15,000 dols., and they will not be completed for a 
couple of months. Mr. Collingwood says that the flooring needs 
repairing, but the company has no seasoned wood on hand at pre- 
sent. He says it takes 10 per cent. yearly of the cost of a large 
bridge to keep it in good condition. None of the repairs were 
made necessary by the fire of two years ago, strangely enough. 
The bridge has safely supported a load of 22 tons on one wagon, 


tained year by year, and depreciation properly considered. It is 


but the engineers advise the directors to refuse to allow more 
than 12 Assy me to pass over.—Pittsburgh Telegraph, 
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FOREIGN AGENTS FOR THE SALE OF TH#« KNGINEER. 
Borveau, Rue de la Banque. 


and Oo., 5, Unter den Linden, 
VIENNA.—Messrs. GEROLD an 


1LLMER and Rogers News Company, 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
* aform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

—— by a large envelope legibly directed by the 

if, and bearing a 1d. postage stamp, in order that 

answers received by us may be forwarded to their destination. 

No notice will be taken of communications which do not comply 
with these instructions. ‘ 

*,* We cannot undertake to return oo or manuscripts; we 
must therefore request copies. 

eee Barl of Dudley, Round Ouk Ironworks, Brierley Hill, 
Staffordshire, makes the brand you want. 

J. W. H.—Engines properly made may be run at 1200ft. of piston speed per 
‘minute. It may, however, be taken as a general rule that 150 revolutions per 
minute is the highest number that any steam engine intended to last a 
long time and give little trouble should make. The double crank in your 
engine should have a in of the same diameter as the shaft bearings at 
least. The single crank pin may be half their diameter. 

W. H. W. (Haslington).—The pressure conveyed by your device to the lower 
ends of the tubes would have no effect whatever in the way you wish. The 
only effect the whole arrangement would have would be just that of a pair 
of weights hung Srom the fork ends, namely, their wmertia would help to 
carry the bicycle over a small obstruction, and as much as their momentum 
was reduced under the circumstances the tendency of the rider and 
the upper part of the machine to throw forward be lessened, but only to 
this small extent. To carry what is only equivalent to dead weights for 
this purpose would not be a device which would recommend itself to anyone. 


BLACK VARNISH. 
(To the Bditor of The Bngineer.) 
Sir,—Can any reader of Taz Excinegr recommend a black varnish 
suitable for 8 machines? I want it to dry hard and glossy. I have 
tried Brunswick black, but could not Ret good results without the appli- 
eation of heat. Judson's “ black all” failed me too. J. 8. 
Dublin, December 4th. 


THE NEW PATENT LAW. 
(To the Bditor of The Bngineer.) 

S1r,—I am, I believe in common with many others, much concerned as 
to communications from abroad under the New Patent Law. Briefly, 
will communications be received as at mt, or will execution abroad 
and power of attorney, &c., be required every 

Foreign APPLICANT. 


{Foreign Applicant” and others will be glad to learn that communi- 
cations from al will be allowed as now. We may also inform him 
sufficient to show 


that he will have to send a 
clearly the character of the invention.— Ep. E.] 


SUBSCRIPTIONS. 


from the on the following terms (paid vance) : 
Half-yearly (including double numbers)... .. .. £0 148. 6d. 
(including two double numbers) ..  .. £1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tax Encineenr is registered for transmission abroad. 

Cloth cases for binding Tux Enoinerr Volume, price 2s. 6d. each. 

A complete set of Tax Exorveer can be had on application. 

til further notice, be 
i—Foreign ibers paying in advance 

at the publ rates will receive Toe Encinger weekly and post-free. 

Subscriptions sent by must be accompanied by letter of 

advice to the Publisher. Thick Paper Copies may be had, if preferred, at 

increased rates. 


Remittance m, Brazil, British 
Columbia, itish of 
Egypt, France, Germany, Gibraltar, I — etherlands, 
New Brunswick, Newfoundland, New uth New Z 1 

" itzerland, Turkey, United States, 
est Cyprus, £1 168, Japan, 


Remittance by Bill in London, — Austria, Buenos Ayres and Algeria, 
Mauritius, Sandwich Isles, 


practical regulari rity can guaran in an case. 
are tahen to thia condision. 
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MEETINGS NEXT WEEE. 


Tue Instirution oF Civit. Enorngers.—Tuesday, Dec. 11th, at 8 p.m : 
m . Paper to be discussed, ‘‘On Electrical Conductors," 

by Mr. William Henry F.R.S., M. Inst. C.E. 

Socrery or TELEGRAPH ENGINEERS AND 


. The followin pers will be read :—(1) ‘‘On an Instrument for 
the Stren th of a Magnetic 
Calculating the To! 
ductors,” such, for — as a system of street mains, by Mr. J. E. H. 


ion, B.A., Member. 
Sociery oF Anrs.—Monday, Dee. 10th, at 8 p.m.: Cantor Lectures, 
“The Scientific Basis of Cookery.” by Mr. W. Mattieu Williams, F.C.8. 


DEATH. 
On the 8th Oct., at Windsor, Victoria, Morpcck Cameron, late Engi- 
neer, Locomotive ‘Department, 8. A. Railway. 
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THE BOARD OF,TRADE AND MERCHANT SHIPPING. 

Last week we considered at some length the first portion 
of Mr. Chamberlain’s circular, and we pointed out, it will 
be remembered, that a system, not men, must be attacked ; 
that the ocean cargo steamer is not in herself the defective 
craft that she is presumed to be; and that any plan 
intended to make the sailor’s life safer than it is now must 
deal with insurance as now — Mr. Chamberlain 
in the concluding portion of his memorandum brings very 


;| made truly happy, and that the case sup 


heavy charges indeed against the existing system of in- 
surance, and he undertakes to show that it may be alto- 
gether to the advantage of the shipowner that vessels 
should be lost.. Now we are fully persuaded that the 
whole system of insurance as now practised is in many 
respects defective, and that it can be Bc for the better ; 
but it appears to us that the President of the Board of 
Trade has allowed his enthusiasm to run away with him, 
and that as a consequence he has drawn an impos- 
sible picture. If what he tells us is true, then the 
owners and insurers of ships must be exempt from all the 
laws of political economy, and the greater the loss the 
greater the gain, not to one person alone, but all round. 
As this is after all the most important question raised by 
Mr, Chamberlain, we shall deal with it here first, and 
return subsequently to the consideration of one or two 
other points which deserve notice. 

Mr. Chamberlain quotes a statement made by Sir 
Thomas Farrar before the Unseaworthy Ship Commis- 
sioners, which we need not quote in full. It supposes the 
case of a ship intended to make a voyage to Calentta and 
back. If she make this trip successfully, the shipowner 
will have in hand at the end of the voyage:—Value of 
ship (£30,000), less deterioration (£500), £29,500; gross 
freight, £12,000 ; total, £41,500; from which sum must be 
deducted the expenses he has paid, viz.:—Cost of pro- 
visions, £1000; wages, £1000; coals at starting, £800; 
coals at Calcutta, £1600; Suez Canal, each way, £1200; 
port expenses, Calcutta, £300; port expenses, London, 
starting, £300; port expenses, London, on return, £300; 
premiums, £1240; total expenses, £7740; deduct, £7740; 
total in hand at end of voyage, £33,760. In other words, 
value of ship at end of voyage, £29,500; net freight, £4960; 
total, £33,760. If, on the other hand, the ship is lost, 
say, in the Bay of Biscay, going out, the account would 
stand as follows:—Value of ship at commencement of 
voyage, £30,000; gross freight insured, £12,000; total, 
£42,000; from which sum must be deducted the expenses 
paid, viz.:—Cost of provisions in London, say, £500; 
wages, one-fourth of voyage, £250; coals at starting, 
£800; port expenses, London, at starting, £300; pre- 
miums, £1240; total expenses, £3090; deduct, £3090; 
total in hand at termination of adventure, £38,910. Thus, 
then, by the loss of his ship the owner would make £5150 
more t he would have realised had the voyage been 
completed in safety. Fcr the present we may assume 
that Sir T. Farrar’s statement is quite correct. We 
find, however, that about £44,000 has in one case 
gone to the bottom of the sea, and that in the other 
case it has not. A very little reflection will show that 
someone must bear this loss, and the ordinary reader 
will say at once that it falls on the underwriters, and that 
they are poorer by £44,000 than they were before. Bui 
according to Mr. Chamberlain this is not the case; on the 
contrary, the more ships lost and the larger the sums paid 
by the underwriters, the more prosperous are these gentle- 
men. “But how about the underwriter?” says Mr. 
Chamberlain, “ Does he not look after over-insurance and 
refuse risks so fraught with danger? By no means. /t is 
the greatest mistake to suppose that underwriters, as a body, 
have an interest in preventing shipwrecks. So long as 

remiums bear a fair proportion to risks, the more the 
osses the larger the business of insurance. If there were 
no shipwrecks there would be no underwriting. But the 
underwriter has a special interest in over-insurance.” The 
italics are ours. Let us examine these statements and see 
what the whole thing really implies. 

It will be seen that according to Mr. Chamberlain the 
ship loser is not poorer; he is really richer. Let us sup- 
pose that the hearts of the underwriters are to 
d by Sir 
Thomas Farrar is multiplied by fifty-fold—instead of one 


rr ship and her cargo insured for £42,000, we will have fifty 
fee ships insured for £2,100,000, the premiums amounting to 


£62,000. All these ships are lost in the Bay of Biscay. 
Out of whose pockets will the £2,100,000 come? It is 
really difficult to understand how such an enormous loss 
as this could be a subject of congratulation to under- 
writers. It may be said that this is an impossible case, 
but it is only impossible in the sense that so many large 
ships would not be lost allat once ; but whether the losses 
take place all in one month or during twenty years the 
result is the same—the underwriters have to pay. Accord- 
ing to Mr. Chamberlain, the profits made by underwriting 
are so great that the loss of a ship is not deplored, but 
rather the reverse ; but these profits are all derived from 
the shipowners and the freight owners. We may leave 
the latter on one side for themoment. If the underwriters 
make a profit, then it is as clear as anything can be that 
the shipowners not only cannot make a profit out of the 
wrecks of ships, but that such wrecks must represent a 
dead loss, To put this in another way, let us suppose 
that Messrs. Jettison and Average start in business as 
underwriters. For five years they steadily insure ships, 
taking, say, £6000 a year. They haveno losses. At the 
beginning of the sixth year one of the ships insured for 
£25,000 is lost. Messrs. Jettison and Average pay the 
claim promptly. Is it not quite clear that in this case 
it is the shipowners and not the underwriters who have lost 
£25,000—gone to the bottom of the sea? Mr. Chamber- 
lain is too shrewd a man not to see this, but he 
does not see it clearly and fully. He does not 
realise the fact that underwriters are, after all, only 
bankers, so to speak, for the shipowners; but he 
does partly admit the fact that a man cannot have 
his loaf and eat it, and that shipowners as a body really 
= nothing at all by insuring their ships, and that Sir T. 

‘arrar’s statement possesses too limited an application 
to be of much value. The President of the Board 
of Trade, says:—‘ The convenience which shipowners 
merchants, and underwriters may find in the present 
sent system may be all very well for them, and yet a loss 
to the nation, It may spread the liabilities which ought 
to fall on their shoulders over the backs of the community, 
but it is not the less a national loss. The tonnage of 
British ships lost in the year approaches 400,000; that of 


ships suffering serious casualty approaches 700,000, and 


there are innumerable smaller casualties besides. What is 
the cost of this loss—including that of cargoese—to the 


British public? It is not easy to estimate it with any 
accuracy, but it must be enormous, At £10 a ton, 
400,000 tons of shipping would be worth £4,000,000; at 
£20, £8,000,000; and cargoes are sometimes more, some- 
times less, valuable than the ships themselves. Taking all 
sea casualties together, it would probably be no exaggera- 
tion to put the money loss to the nation at much more 
than £10,000,000 a year. Have inferior shipowners any 
right to throw away this amount of national property, 
even if we put the much more serious loss of life out of 
the question?” Nothing is more easy than to write about 
national loss, but a generality of this kind is quite out of 
place in this connection. How can it be shown that this 
1s a national loss, save in a vague and general sense? If 
the ships are bad now, can they be worth £10,000,000? Let 
it be borne in mind that Mr. Chamberlain expressly con- 
tends that the loss of a ship is a gain to both the ship- 
owner and the underwriter; but there must be a loss some- 
where, “Oh,” he writes, “that falls on the nation.” 

It may be urged that the dishonest and roguish ship- 
owner makes his honest fellows pay for him. We quite 
see this ; but does Mr. Chamberlain imagine that it is not 
also seen oy those most keenly interested, namely, the 
honest shipowners and the underwriters? Those who 
best know what underwriting is, what freighting is, and 
what the whole shipping trade of this country is, de not 
require us to tell them that the President of the Board of 
Trade has, to use an American phrase, generalised too 
much. No underwriters will insure bad ships if they can 
help it. It is a matter of fact that a captain who has 
lost his ship from any cause whatever, finds it extremely 
difficult to get another berth, because underwriters either 
will not insurea ship at all if commanded by him, or will 
only do it at extra rates. Again, the underwriters, as a 
body, have called into existence Lloyd’s Registry, and there 
is a similar institution in Liverpool. Instead of the species 
of reckless gambling which Mr. Chamberlain appears to 
think it, underwriting deserves to be ranked almost as one 
of the exact sciences. We do not deny for a moment that a 
certain species of gambling is carried on to a limited extent. 
We do not presume to assert that all underwriters are abso- 
lutely immaculate. But we do maintain that the sketch 
which Mr. Chamberlain has given us of the shipowner 
and the underwriter who make incredible profits 
out of absolute losses, is exaggerated and inaccurate. 
Mr. Chamberlain uses, and very neatly, certain 
quotations and appliances to illustrate the meaning. We 
venture to use one ourselves to illustrate our contention. 
A traveller in France chanced during a night journey with 
post horses to see only two individuals; a landlord who 
was drunk, and a market woman who had red hair. He 
wrote in his diary that in the north of France “all the men . 
are drunkards and all the women have red hair.” This 
picture was very nearly as accurate as Mr. Chamberlain’s. 
According to him all shipowners can make a profit by losing 
their ships, and many of them succumb to temptation. 
All the underwriters make a profit out of wrecks, and will 
underwrite anything. Once more we counsel a little caution 
on the part of the President of the Board of Trade. Things 
are not precisely as he would have us believe, and precision 
on his part is essential to his success. There are beyond 
all question bad ships, and reckless men, who can do 
much as they please under the existing law of insurance, 
and a change is needed; but none will treat this 
change with more pleasure than men for whom, as 
a class, Mr. Chamberlain can now hardly say a 
good word. Itis to be regretted too that he makes no 
sign, gives no indication of what the change in the law 
ought to be. ‘ Much more,” he writes, “might be said on 
the subject of insurance; on the want in many policies of 
any sufficient warranty of seaworthness; on the doctrine 
of abandonment and constructive total loss, under which 
a shipowner, by proving his ship to be worth £15,000 
only, can compel and has compelled the underwriter to pay 
him £36,000 for her ; on the doctrines concerning prepaid 
freight, under which the shipowner can keep his freight 
and get-rid of all obligation to earn it; on the trial bya 
jury of cases of unseaworthiness, where a judge who 
knows little and a‘ jury who know less are set to try ques- 
tions which ought to be specially reserved for experts. 
But this is not an essay on the merits of the law of freight, 
insurance, and liability. It is only an attempt to call 
attention to the broad features of that law which inevit- 
ably encourages shipwreck. For the same reason no attempt 
is made to show in what way these laws may best be 
amended. That is a question for statesmen and for 
experts.” Any suggestions which Mr. Chamberlain might 
make would meet with the careful consideration which 
they deserve. 

Before concluding we wish once more to point out that 
Mr. Chamberlain has our warmest sympathies. His inten- 
tions are eminently meritorious, but his methods are un- 
statesmanlike. His charges are too sweeping, his deductions 
too loose, his helplessness to suggest a remedy too obvious. 
The subject is one of really national importance. Very 

+ mischief may be done by intemperate zeal. No one 
knows better than Mr. Chamberlain that legislation has, 
up to the present, proved futile. Unless the utmost 
caution is now used, further mistakes will be committed, 
and the making of new shipping laws will be simply waste 
of time. 

GROYNES AT BRIGHTON. 


In our issue for November 23rd laat we published a letter 
addressed to us by Mr. Ellice-Clarke questioning certain 
remarks we made relative to the works erected under his 
direction for the protection of the foreshore at Hove. 
That letter stated that the article containing these re- 
marks had not been read by the writer, and that the 
information which called forth the former had been 
received at second hand. Had Mr. Ellice-Clarke read our 
article, he would have found that the impression he was 
under that we had stated that all the defences erected by 
him had been washed away was entirely erroneous, What 
we wrote was, “The temporary defences erected to protect 
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the embanked walk of the lower esplanade have wholly 
disappeared.” Only one other remark capable of any 

ible misinterpretation was that referring to the recent 
gales, that they had “been disastrous to the works which 
have so long been in progress.” The context would, how- 
ever, show that we referred to “disaster” only in connec- 
tion with the proof afforded that these works had failed to 
fulfil their purpose. The permanent works, we are glad to 
say, remain uninjured, and it was only those of a tem- 
porary character that we named as having been washed 
away. We take the opportunity afforded by the occasion 
for this explanation, which is demanded by Mr. Ellice- 
Clarke’s letter referred to, to name one point in connec- 
tion with these destroyed temporary works which seems 
to call for remark. With the view of securing the 
shingle accumulated to the leeward of one of the large 
masonry groynes, piling had been driven seaward of it, and 
at the rear of this had been spiked planking to retain the 
beach in position. The result which followed should, we 
think, have been foreseen. Apparently it had been 
deemed that the backing of shingle would suffice to enable 
this planking to withstand the force of the waves ; but 
this was surely expecting too much of so easily mobile a 
material as shingle. A very short exposure to the broken 
water forced above, and through the interstices between, 
the planks, sufficed to dislodge the beach somewhat, and 
the planking was then left without the least rearward sup- 
port. But few blows from the waves were, we imagine, 
sufficient to tear out all the spikes by which it was secured 
to the piling. Manifestly, we should say, the planks 
should have been secured to the seaward face of the piling. 
It is true that in the construction of wooden 7 om the 
reverse course is followed, but in such cases the function 
of the boarding is not to withstand the force of the sea, 
which is directed along its face, and is not, as in the case 
of the desiroyed work referred to, exposed to its direct 
strength. When used in groyning, the function of the 
boarding is to take the weight of the shingle accumulating 
to the windward of the groynes, and to fulfil that effi- 
ciently, of course the planks should bear against the piles. 
The reversed demand in the instance of the temporary 
works should have induced a reversal of the treatment to 
meet it. 

On Friday, November 16th, five days earlier than the 
date of Mr. Ellice-Clarke’s letter, and a week after our 
latest article on this subject appeared, there occurred at 
the Hove works an inrush of the sea the character of 
which was greatly opposed to much that we have written 
on this subject, and which goes far to support our 
early contention, when we first commenced writing 
relative to these works, that it is almost impossible 
to decide on any course which shall meet every 

ticular phase of action of wind, waves, and currents. 
he sea on the day named was not. particularly high, nor 
did we observe any particular congregation of natural 
forces likely to produce abnormal action. And yet a most 
unforeseen result followed. To the leeward of one of the 
large masonry inclined groynes, the sea ran up with such 
force that the whole of the ground on which the con- 
tractor’s workshops had stood during its construction 
was carried away, and the esplanade breached up to 
within 4ft. of the green itself. This was, perhaps, nearly 
the most serious of any of the mishaps which have taken 
place, and occurring—as we have italicised—to the leeward 
of the groyne, shows tbat Mr. Ellice-Clarke’s new system 
of dealing with such constructions is not infallible. 

in the letter of that gentleman which has called forth 
these comments he stated that he considers immunity has 
only been secured in the instances where he has carried 

-out the groynes at angles more widely divergent from the 
right angle than the masonry groyne referred to in the 
preceding paragraph, and he claims perfect success for 
such instances. We fear that our latest observations do 
not bear out that claim in its entirety. True it is that to the 
leeward of such flat groynes—to coin a word seemingly 
appropriate to them—there has been, and still remains, a 
considerable accumulation of shingle denoting the absence 
of scour met with where groynes are carried .out ata 
right angle with the shore line; but this seems to 
have only been secured by transferring the destruc- 
tive action to the windward face. In every such in- 
stance we noticed that the sea had cut deeply into the 
parade immediately adjoining the root of the groynes on 
the windward side, and we could see but little of the 
shingle in those positions in which Mr. Ellice-Clarke assures 
us it has been retained in sufficient quantity to protect 
the shore. The unexpected in rcad we have named as having 
taken place on November 16th on a leeward face 
is pretty good pone that no system of groynes can be 
devised which shall be certain of acting effectively in all 
cases ; and it affords ample justification for the decision 
now arrived at by the Hove Commissioners to abandon 
farther trial of such systems and to fall back upon the 
sea wall we have recommended from the first. This deter- 
mination shows that groynes are to be given up because 
those of the solid wall type are found unsuccessful. Why 
try to stop the sea instead of checking it ? 

There is one further point which is raised by this letter. 
We have before named it to be Sir John Coode’s intention 
to adopt, in the case of the groynes proposed by him for the 
protection of the sea wall and to be constructed after his 
designs, the very reverse of the plan which Mr. Ellice- 
Clarke contends in his letter to be a perfect success. It is 
evident, therefore, that we have here two practised 
engineers holding diametrically opposed opinions. Which, 
we wonder, will prove to have been in the right; or will it 
eventually turn out that, given the varying conditions of 
natural forces, they will both be sometimes right and 
sometimes wrong! Anyway, we cannot now, after what 
we have seen, place absolute reliance on the system just 
about to be abandoned, and time alone can show whether 
its reversal will bring about better results. Meanwhile we 
hear that tenders for the sea wall were received by the 
Hove authorities last week ; but we have heard the opinion 
expressed by local professional men that the foundations of 
the proposed wall do not go down deep enough by at least 
5ft, to ensure security. We should say, howeyer, that the 


long experience of Sir John Coode is not likely to permit 
an error in a matter of this kind. 


THE EFFICIENCY OF FANS. 


Mr. Sreavensoy’s letter, which will be found in another 
page, is a useful contribution to the discussion now going 
on in our pages, and deserves some comment at our hands. 
It will be seen, too, that the South Staffordshire Institute 
of Mining Engineers consider that we have wronged them, 
and this we regret. Nothing, of course, was further 
from our intention. Those who have followed the discus- 
sion which has taken place in our pages cannot fail to be 
struck with the extreme vagueness of the various state- 
ments made. Mr. Capell’s figures are inconsistent with 
each other, and have, it appears, quite perplexed him. He 
does not know what to make of them. The South Stafford- 
shire mining engineers have not, so far as we can find out, 
done anything save advise that further trials should be 
made. If they have taken further steps in the matter it 
is without our knowledge. Our correspondents find fault 
with the Capell fan, but they are not agreed among them- 
selves as to what is wrong about it or the inventor's 
figures; and now Mr. Steavenson comes on the scene and 
states that not only is Mr. Capell entirely wrong, but that 
our method of calculation is of limited application. If 
Mr. Capell has done nothing else, he has at least succeeded 
in putting a good many people into a ferment about fans. 

For the present we shall not attempt to interfere between 
the combatants. Indeed it is not easy to find any tangible 
fact or argument that can be discussed. No one seems to 
know how much Mr. Capell is wrong. All that we can 
do in one way is to suggest that some experiments should 
be carried out by acompetent engineer to test the accuracy 
of Mr. Capell’s claims. Mr. Steavenson has, however, 
made a definite statement concerning our mode of calcula- 
tion, and on this we have something to say. Mr. Steaven- 
son seems to confound two things, namely, fan resistance 
and net work done. Now, our mode of calculation has 
nothing at all to do with resistance ; that is to say, it takes 
no account of loss by friction, or churning the air, or any- 
thing of that kind, and we hope to convince Mr. Steaven- 
son that it is applicable to a fan of any possible type, and 
is not limited as regards its utility to mfg fans as Struve’s, 
as he would have us believe; nor is it less applicable to 
suction fans than it is to blowing fans. The work done 
by a fan consists in putting a body of air previously at 
rest into motion. ‘The circumstance that this motion 
results in changing the air in a mine, or in urging 
combustion on a smith’s hearth, in no way affects 
the phenomena with which we have to deal. The 
vehichhe work done by a fan can always be expressed 
in terms of pounds of air and the velocity of the 
current in feet per second. The nearer to the fan we 
collect our data the better for the fan, because sources of 
error are avoided; and the best place to measure velocity 
is, no doubt, as near as possible to the tips of the fan- 
blades in the delivery pipe. But we may measure the 
velocity anywhere, without doing the fan much injustice, 
provided we make allowance for the effects of bends and 
frictional resistance. Under these circumstances we fail 
to see why Mr. Steavenson would limit the application of 
our rule, as he wishes todo. The work carried away in 
the moving air has all been put into it by the steam engine 
using the fan as an instrument. The work done by 
the engine may be greatly in excess of that stored 
up in the air, but it cannot possibly be less; 
and the nearer this stored-up work is to the power 
developed by the engine the better is the fan. We must 
ask Mr. Steavenson, if he dces not concede this point, to 
explain on what data he proposes to estimate the relative 
value of fans. The formula which he gives is unsatisfactory. 
Every formula which deals with the pressure of the 
air going into or leaving the fan must be more or less mis- 
leading, because there is no fixed and invariable relation 
between the pressure and the quantity. Under some 
conditions, however, pressure is the thing wanted, quantity 
or volume being of secondary importance. Then efficiency 
is measured on a different basis, the height of the water 
gauge being most considered. Thus, for example, two fans 
are sometimes backed on eachother, one fan blowing into the 
other. The resultis, of course, a greatly increased pressure of 
blast, but there is obviously no increase of volume. For the 
most part, however, volume or quantity is the thing 
demanded, and this is especially true of mine fans. 
Steavenson, we may here point out, makes a curious 
mistake in speaking of the Guibal chimney as gradually 
taking the velocity out of the air and so promoting 
efficiency. This is not so; chimney or no chimney, the fan 
has to put a certain quartity of air in motion at a given 
velocity at the smallest part of the outlet, and this is the 
place where efficiency is to be measured. The widening 
of the chimney is useful, but only because it reduces 
resistance, not because it saves work already stored in the 
air which would otherwise be wasted. Mr. Steavenson 
has here confounded a driven fan with a driving fan. 
Thus, if we take the case of a turbine, the water ought to 
leave the rotating fans with the smallest possible velocity 
in order that no work may be carried away in the water; 
but there is no true analogy between the turbine and the 
fan, because in the latter case we want to move a body of 
air, and if the velocity be very small so must be the 
volume of air, and we should defeat ourselves. It is 
impossible to make a turbine which will not discharge 
water with some velocity, and it is equally impossible to 
make a fan which will do this. 

One point deserves notice about the rule we have laid 
down. It will be seen that the work done on the air 
varies as v*, That is to say, if we double the velocity at 
which the air leaves the fans we double the quantity or 
volume, but the power required will be—other things being 
equal—not double, but quadrupled. It may be said that 
this is not consistent with existing theories, to which 
we can only reply that the theories are wrong. The 


formula i = E is indisputably accurate. In dealing 


with fans nothing is more easy than to make mistakes 
concerning the weight of air moved, and these mistakes 


will sometimes show that a fan is more efficient at high 
speeds than at low, in spite of the formula, We cannot 
give a better example of the work done by a fan than to 
suppose a train moving at a moderate velocity along the 
front of a large grain store ; as each wagon comes under 
ashoot bag of wheat is dropped into it. The wheat had 
no horizontal motion until it touched the train, its inertia 
is overcome, and it acquires a velocity of say ten miles an 
hour. The whole of the work so done remains, in common 
scientific parlance, in the wheat, as would be quickly found 
if the train came into collision with another; and the 
work done in starting the bags represents the energy 
expended by the engine usefully, the force expended in 
moving the train overcoming friction, and so on, is waste, 
se analogue of this waste is found wherever a fan 
is 


THE UNITED STATES CRUISERS, 


Our contemporary, the U.S. Army and Navy Journal for 
November 17th says :—“*The New York Sun learned on 
Wednesday by way of Washington that the London Encinerr 
had published’ an article severely reflecting upon our new naval 
cruisers, from which a short extract was given, this being fol- 
lowed up on Thursday with further extracts. As the article 
from THE ENGINEER was published in full in the last number of 
the Journal, the Sun is a little late with its information. We 
intended to say something in reply to Tak ENGINEER, but have 
only space now to say that if our engineering talent is so far 
behind the times as our contemporary would have us believe, it 
must have deteriorated since the days when we produced the 
Iroquois, the Merrimac, the Niagara, and later the Wampanoag, 
vessels which certainly stood very high in the opinion of our 
foreign brethren when they first made their appearance. We 
can only bide our time, and trust that the measured mile speed 
of the Chicago will not fall below that indicated by Mr. Bowles 
in his admirable paper published by the Naval Institute.” We 
are sorry to find our contemporaries quarelling as to which first 
reproduced our criticism on the United States cruisers. We 
would venture to hint that Tue ENGrneER is itself actually read 
in the United States, so that this contest for priority is after all 
only a fight for the honour of second place. We regret that the 
Army and Navy Journal has not had space to comment on our 
criticism. As to the ships named we never before heard that 
they were successful. The Merrimac was a useful makeshift ; 
but it requires considerable audacity or great ignorance of facts 
to speak of the Wampanoag as a success. May we ask our con- 
temporary to say where she is now and what she has done? It is 
not yet too late to alter the design of the Chicago, and if the 
alterations are made Americans will perhaps have reason to 
thank a journal, which has not hesitated to tell them the 
truth, rather than the American press, which can see no defect in 
anything American. We respect patriotism, but this is not 
patriotism. 

TYNE STEAMERS AND THE LOAD LINE, 

Tue action of the Board of Trade in regard to the load-line 
question applied to st s loading in the river Tyne has 
caused of late much discussion. Several steamships which have 
been loading coal have been detained ; coal has been ordered tu 
be taken out. In one or two recent instances the order has been 
declined by the owners of the vessel, and it bas been allowed to 
sail unquestioned. In another and more recent instance, a 
steamer went to sea from the Tyne under novel circumstances. 
The Board of Trade defined a certain load line; the owners 
demurred to it, and boldly stated that the vessel would be loaded 
in the river Tyne to a deeper depth. Officials of the Board of 
Trade inspected the vessel, and though the exact depth to which 
the vessel was loaded seems to be disputed, yet it seems clearly 
proved that the vessel left with less freeboard than that 
fixed by the Board of Trade. It is evident that cases such 
as these must destroy any influence that the Board has. 
It is clearly proved that the Board has ordered a load line allow- 
ing a certain depth, and that vessels have been suffered to leave, 
after delay, loaded deeper. If the load line is to be one that allows 
less freeboard to vessels whose owners contest the question 
than to those whose owners accept the decision, there will 
speedily be such a crop of litigation as will upset any load-line 
rules. Without here expressing any opinion on the exact point 
at which the Joad line shall be drawn, or the persons to affix it, 
or to determine complaints, it must be acknowledged that one of 
the great needs in regard to the question is that of a consistent 
method of determining the position, and one that will be adhered 
to. The detention of a vessel for ten days, and then allowing 
the vessel to leave with the same cargo, is a step that only needs 
to be repeated a few times to destroy all the influence that the 
Board of Trade has with the shipowners, 


LITERATURE. 


Chemical Percentage Tables and Laboratory Calculation. By C. 
H. Ripspatx, F.C.8., of Stockton-on-Tees. London: Crosby 
Lockwood and Co. 1883. 

Tuis is a useful little book. “Whilst it is essential thatevery 

chemist should thoroughly understand how to do his caleula- 

tions, it does not follow that he should actually do them 
ad nauseam, and for his benefit I have framed these tables,” 
writes the author in his preface. Part I. consists of tables, 
showing at a glance the percentage of various substances 
from the wale of precipitate obtained. Sulphur in barium 
sulphate, sulphur indicated by copper oxide, silicium in 
silica, manganese in manganese protosesquioxide, lime in its 
carbonate, anthracene in anthraquinone, lime in its sulphate, 
besides a host of other determinations, can all be readily 
made out. The name of Eggertz in double inverted 
commas at the top of page 63 will be a puzzle to those who 
do not already know its signification; those who do may 
rightly ask why the double inverted commas, and why is 

the sign of the possessive case omitted? Again, on page 73, 

we have a heading, “ Slag.—Lime,” which in the Table of 

Contents is given “Slag-Lime,” which deals with the 

determination of the percentage of lime in slags, On 

page 74 we have the heading, “Spiegel, Ferro-Manganese,” 
which subjects are treated of in six lines, while the exist- 
ence of a paragraph more than double the length of them 
on the determination of copper is not indicated at all in 
the heading. These are blemishes which should be set right 
in another edition. 

The tables in the first pat of the little book are the 
most useful portion, and they appear to be very free from 


error. Such tables require careful editing, or they may 
lead the chemist terribly astray. It would be well here to 
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direct the reader’s attention to two important errors in one 
of the tables in the Anleitung zur quantitativen chemischen 
Analyse, of Fresenius, fifth edition, poet in 1866. 
They are to be found in the fourth table of the Appendix, 
to which many chemists turn at the conclusion of an 
analysis to calculate the amount of some constituent of 
each precipitate that has been weighed. On page 987, and 
in the column with the heading 4, where the amount of 
pyrophosphate of manganese having been determined, that 
of the phosphoric acid is required, the number 1°55856 
should be 2'55856, On page 989, in the column with the 
heading 9, where the amount of oxygen ina certain weight 
of lime is given, the number 1571483 should read 2°57143. 
The latter misprint also occurs in two of the English editions 
of this work, edited by W. Lloyd Bullock, F.C.S., and 
published, the second edition in 1854, and the third 
edition in 1860. 


Arithmetical Chemistry, or Avrithmetical Exercises for Chemical 
Students. By C. J. Woopwarp, B.Sc., Principal, Chemistry 
and Physics Department, Birmingham and Midland Institute. 
Part II. London: Simkpin, Marshall, and Co, 1883. 

Tuer author says in his preface, “I had but little idea of 

the time and trouble connected with the preparation of 

this small volume, and I am indeed ypened to see the last 
sheet through the press.” We should almost be disposed 
to differ from the author as to the accuracy of the title. 

Such symbols, and the use of them, can surely hardly be 

described as “ arithmetical” :— 

N, Mi V*n = N. (0) 

And there are pages to which this remark may be applied. 

He divides the subject into several heads, such as Labora- 

tory Calculations ; Gas Analysis; Density of Molecules, 

in form of vapour, liquid and solid; Thermo-chemistry ; 

Gaseous Phenomena; Miscellaneous Problems ; Answers 

to Problems; and References to works in which students 

will find information. On page 6 we read of Cook’s Chemi- 
cal Philosophy ; this doubtless means Cooke ; and on the 
next page he gives as an exercise the numbers indicating 
the composition of stilbite, and in the answers to this 
exercise he gives the formula of stilbite with no oxy- 
gen combined either with aluminium or calcium. On 

age 18, where treating of gas analysis, he speaks 

of bullets of papier-maché, “which are cast in a 

bullet-mould, the platinum wire being inserted through a 

notch cut in the bullet-mould opposite to the hole through 

which the metal is usually poured in.” This is not neces- 
sary; the one hole certainly sufficing for the making of 

the balls according to the method of Bunsen. On page 23 

we read of Thomas’s analyses of coals for the South Wales 

Basin, when they were placed in the vacuum of a Sprengel 

pump—Quarterly Journal of the Chemical Society, vol. xxviii. 

Gay Lussac is the way in which the French chemist is 

spoken of invariably; we have always seen it written 

Gay-Lussac. He refers to a supplement of Watts’s Dic- 

tionary as Watt's Dic. iii. sp. 926. This should be Watts’ 

Dic. viii., Part IL, 926. A specimen of argentiferous 

copper glance, referred to on page 72, comes from 

Rudelstadt, not Rudostadt, in Silesia) Among some 

— taken from papers set by the Science and Art 
epartment, and set as exercises for the reader, is one 

iven last year, the answer to which he confesses to be 
incorrect; but he does not give the correction. Had not 
this one better have been left out altogether? At the end 
he refers to books in which the student will find informa- 
tion on the subjects treated in the volume. One which he 
quotes is Roscoe, where the word indicates a treatise on 

Chemistry, by Roscoe and Schorlemmer, in several volumes. 

There are at least two separate works by Roscoe, and for 

one of them surely the name should stand. 


FOREIGN NOTES. 

Galignani, of November 17th, gives particulars in addition to 
those recently published in these pages about the Panama Canal. 
The entire excavation, in accordance to the latest estimates, 
will amount to 100,000,000 cubic metres, instead of the 
80,000,000 originally calculated. The earlier estimates proceeded 
on the assumption that a large part of the excavating would be 
through hard and thick rock formation. The walls would have 
been almost vertical where this rock formation existed, and the 
original estimates were based on this condition. It has since 
been discovered that the rock formation is not thick enough to 
form such walls. The excavation must, therefore, be wider, 
with a consequent increase in cost, but compensation is found 
for this in the decreased cost of construction. The health of the 
labourers is much better than was expected in a tropical climate, 
the worst monthin the year showing only 10 per cent. of the 
whole number pie a on the sick list. The workmen, who 
are negroes from the West Indian Islands, receive from 1°25 to 
1:50 dols. a day ; they are paid regularly, and treated well in 
+ a. e whole undertaking is expected to be finished 
in 

At Nice towards sunset the weather becomes intensely cold in 
contrast with the warmth of the day, and nearly everyone kee’ 
indoors about the time of the setting of the sun. Consequently 
six hot-air stoves have been fixed in the International Exhibition 
building, and the warm air will be distributed by the aid of an 
engine of 200-horse power. The pavilions in the park will be 
warmed by another system. After the Exhibition is opened 
various experiments will be made as to the fire-resisting powers 
of various fire-proof safes. Still more electric light power is 
being added, that, by means of night work, the Exhibition may 
be opened at the time specified. 

The great improvements going on in Rome in the pulling 
down of old buildings and widening of many of the thorough- 

es are not being made by the destruction of buildings of his- 
torical interest. All these are carefully preserved and brought 
better into view by the abolition of the slums around them. 

An ice-making machine, invented by Professor Raoul Pictet, 
of Geneva, was on view at the Swiss National Exhibition at 
Zurich, with sulphurous acid as the refrigerating liquid, With 
& given quantity of sulphurous acid it is easy to rapidly 
freeze Several times its volume of water, and the appa- 
ratus 18 80 constructed that there is little tendency to the 
destruction of the containing vessels by chemical action; sul- 
phurous acid is more manageable in this respect than liquid 
ammonia. The latter is best worked at high pressure, say, from 
12 to 20 atmospheres, and Professor Pictet’s machine is worked 


at a mean pressure of 2°5 atmospheres. It is also stated to work 
for six months with a loss of but three kilogrammes of acid. The 
construction is on the usual principle of reducing the pressure of 
the liquid by means of steam power, to produce cold, and to con- 
dense the evaporated liquid in an adjoining chamber for future 
use, One of these machines is in use at the skating-rink at 
Southport, three in Geneva for ice-making, three in Paris, one of 
them at a chocolate manufactory, two in Naples, one in Xérés to 
improve the quality of wines, six in Cairo, four in Japan, and one 
in Chicago, to aid in the potting of preserved articles of food. 

In one of the theatres at Rome a thin iron curtain has been 
placed, to separate the stage from the body of the theatre in case 
of fire. The curtain is in two parts, one fixed and the other 
movable. The latter is let down and raised by hydraulic 
apparatus, While it is falling, a bell is rung continuously by 
automatic action, as a warning to actors beneath to get out of its 
way. 

Various italian railway authorities are now meeting in Turin, 
to consider what railway facilities can be given to exhibitors and 
others in relation to the International Exhibition of 1884 in that 
city. 

The Swiss lakes are all more or less subject to the influx of 
sudden gusts of wind, a kind of “ wind avalanches,” about which 
more might be learnt were anemometers more numerously used 
by meteorologists in Alpine valleys and passes. Many years ago, 
a passenger steamer on the Lake of Wallenstadt was overturned 
by one of these sudden gusts, and everyone on board drowned. 
The steamboat was afterwards raised. Only last week, a boat 
laden with hay was upset in the Lake of Neuchatel by unex- 
pected wind, and the four men in charge saved by the 
Neuchatel lifeboat manned by eight men, one of whom was a 
lawyer, M. Monnier. Judges on circuit are paid but a few 
shillings a day in Switzerland, and lawyers help to save life like 
ordinary mortals, 

The directors of the Manitoba and North-Western Railway 
have been holding meetings throughout the counties of Russell 
and Shoal Lake. They ask these municipalities to vote the 
company a cash bonus, to aid in the construction of the line 
through their respective localities. The road has now reached 
Minnedosa, from Portage La Prairie, some seventy-five miles ; 
and it is proposed to extend its construction next summer to 
Shell River, a distance of 100 miles. These counties are sadly 
in need of railway facilities to carry the settlers’ produce to a 
market, and as the proposed line runs through the “ Fertile 
Belt,” it is sincerely hoped that the necessary funds will be 
forthcoming. 

The question of the construction of the Hudson Bay Railway 
is again agitating railway circles. 11,000,000 dols. is required to 
build and equip the road, and it is proposed to hand over the 
stock to the local Government in trust for the people, and to 
issue debentures for twenty-one years. A tax is to be levied 
on the municipalities of the province to meet the interest thereon. 
It is thought that 4 per cent. bonds on the security of the pro- 
vince can easily be floated in England. The length of the line 
from Winnip2g to its destination will be 572 miles. Leaving 
Winnipeg, it will go direct to the Narrows, vid Stonewali, over 
a prairie section comparatively easy of construction, thence 
crossing the Saskatchewan at Grand Rapids. The line will 
hug the west shore of Lake Winnipeg, and at the north-east 
will diverge in an easterly direction until the first rapids of the 
Nelson River are reached, thence along the south shore of the 
Nelson until deep water is reached at its mouth near Hudson 
Bay. This route presents very few obstacles to rapid construc- 
tion. 

A deputation representing the Amalgamated Hudson Bay 
Railway Company waited on the local Government. recently. 
The deputation asked the Government to memorialise both the 
Imperial and Dominion Governments on the necessity of making 
an exploration of Hudson’s Bay Straits to ascertain whether its 
navigation was feasible, and during what months of the year its 
dangers would be less from floating ice. The Government 
promised to memorialise both Governments, and lend all other 
assistance possible, but they showed it was impossible for them 
to take any direct interest in the road. 

Canadian Pacific Railway contractorsare returning from theend 
of the track west. They report work suspended for the winter, 
pending a final settlement of the adoption of a pass through the 
Rockies. It is again reported that there is a doubt as to whether 
the Kicking-horse or Howse will be adopted. The latter will be 
at least thirty miles longer, but construction through it will be 
easier and cheaper than by the former. Grading has now been 
completed to the summit of the Rocky Mountains, 962 miles 
west of Winnipeg. Track has been completed eastward from 
Thunder Bay to Nepigon. The main line of the eastern division 
is now completed from Montreal to a point about 100 miles west 
of Lake Nipissing. Thus by the end of this season only 617 
miles of main line will remain to be completed, 263 miles of 
which is west of the summit of the Rockies, and the remainder 
on the north shore of Lake Superior. Since April, this year 
the line has been laid west, from Maple Creek to Padmore, and 
by the 10th of November will reach the summit of the moun- 
tains, 60 miles further west, making a total distance of 320 miles 
of grading and track-laying in a little over seven months. The 
summit is the highest elevation reached by the track—5300ft. 
above the sea—and not that of the Rocky Mountains, which is 
covered with perpetual snow. 

The South-Western Colonisation Railway has been sold to the 
Canadian Pacific Railway, and this line will now be pushed 
forward through Southern Manitoba with all despatch—not a 
moment too soon, The settlers in this section of the province 
are in dire stress, being unable to find a market for their grain, as 
it does not pay to haul it by teams to the nearest railway station. 
Many farmers are reported to have thrown up their homesteads 
in utter disgust, and crossed the international boundary line into 
the United States. The question of the construction of a branch 
railway is a matter of most serious moment. Railway communi- 
cation with the commercial centres must be given if farming is 
to be made to pay in this country; but the thinly scattered 
settlements over a vast area render the solution of the problem 
a difficult matter. 

There are two other roads under the course of construction, 
the Souris and Rocky Mountain and the Rapid City Central. 
The former, leaving the Canadian Pacific Railway at a point east 
of Brandon, runs to Rapid City, distance some thirty miles— 
which section is nearly completed—and thence in a north- 
westerly direction towards Prince Albert, through Shoal Lake 
and Russell counties. The latter, also leaving the Canadian 
Pacific Railway just east of Brandon, takes a more southerly 
course than the former, leaving Rapid City on its north, and runs 
through the same counties to Fort Ellice, thence westerly. 
Neither of these companies has land ts—most necessary 
subsidies. I do not see myself how they are to be built, or how 
the promoters expect to earn a dividend. 

The Street Railway in Winnipeg is being extended, and tenders 
are being called for by the Town Council for paving main street 
with wooden blocks, : 


THE CHICAGO RAILWAY EXPOSITION, 
No. VIII. 

Tue heaviest passenger locomotive exhibited was built 
for a first-class new line, the New York, West Shore and 
Buffalo Railroad, which runs on the right or western 
bank of the Hudson to Albany, and vid the large manu- 
facturing towns of Syracuse and Rochester to Buffalo, and 
is intended to with the well-known New 
York Central, running on the other bank of the Hudson. 
The line is double throughout, and laid with 67 lb. steel 
rails of Vignoles’ section. One-third of the line is level 
and 80 per cent. is straight, the sharpest curves are 1910ft. 
radius, and with few exceptions are 2865ft. radius or more. 
The ruling gradients are 1 in 264 going eastward—the 
direction of the heaviest traffic—and 1 in 176 going west- 
ward. The space between the rails is 7ft. 6in., instead of 
the 6ft. usual in Great Britain, and the rolling stock can 
therefore be made correspondingly wider without any risk 
of loose doors, fouling bridges, &c. The engine is especi- 
ally interesting to Englishmen, being designed by two 
English engineers, the late Mr. Howard Fry, and the 
Mechanical Engineer of the line, Mr. John Player. 


Mr. Howard Fry served his pupilage to Mr. J. Cudworth, 
then Locomotive Superintendent of the South-Eastern Rail- 
way, and having held various positions on American rail- 
ways, was chosen for the post of Superintendent of Motive 
Power of the line in question a little over a year ago, and 
had the rare opportunity of specially designing the whole 
of the rolling stock of the line before a single rail was 
laid. He was universally regarded as the coming man 
in his profession, when he was killed in the prime of life 
and in the execution of his duty by a most lamentable 
accident on the Chicago and Grand Trunk Railway. The 
Westinghouse brake hose gave way on a vehicle of the 
train in which Mr. Fry was travelling, and the brake con- 
sequently went on and stopped the train, which was ran 
into by a following freight train while the train men were 
endeavouring to release or repair the brake. The sleeping- 
car in which Mr. Fry was travelling was telescoped, and he 
was barely alive when extricated from the wreck. The 
kindly terms in which Mr. Fry is universally spoken of is 
very gratifying to an Englishman, and bear testimony 
both to Mr. Fry’s high qualities, and to the very cordial 
and friendly feelings which exist among American railway 
men, 


WIRE NETTING 


Mr. Fry’s engine was built by the Rogers’ Locomotive 
and Machine Works, the manager of which, Mr. John 
Headden, formerly Locomotive Superintendent of the New 
Jersey Railway and Transportation Company, first used 
the bush for coupling rods, in place of the strap and cotter 
end still in general use in the States, The coupling-rods 
of the engine in question are of steel of —[-section, the 
channels or grooves being started at each end by a milling 
too], and the work finished on a planing machine. The 
washers fit on a square on the end of the coupling-rod pin, 
and the brass bushes are forced into the rods and held by a 
vertical key. The small end of the connecting-rod is also 
bushed, and the big end is forked and fitted with a block 
and bolt, a pattern well known in England. 

Allen’spaper wheels areused under both engine and tender 
bogies, though the cost, 85 dols. each—£17—is five times 
the price of chilled wheels. The engine bogie wheels are 
2ft. 9in. diameter on tread, and the tender 3ft. 6in. The 
Allen wheel is coming into favour where easy riding and 
freedom from vibration at high speeds are more important 
than first cost. The Mansel wheel, which undoubtedly 
prolongs the life of both tire and axle by interposing a 
non-metallic cushion between them, is not adapted to ex- 
tremely dry climates, and therefore paper, which is little 
affected by atmospheric changes, has been used as a substi- 
tute for teak. The paper is made from rye straw, and is 
about ;!;in. thick. It is cut into discs, ten of which are 
pasted together and subjected to 1000 tons hydraulic pres- 
sure. Three of these dises—each composed of ten sheets— 
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iston and rod. A somewhat similar crane is used on the 
ndon and North-Western Railway for lifting off dome 
covers. The sand-box and dome of Mr. Fry’s engine have 
cast iron casings of a quasi English pattern without the 
mouldings usual in American practice, but the result is not 
altogether pleasing to the eye. The engine is fitted with 
the Westinghouse automatic brake on the tender and 
driving wheels, and with Richardson’s balanced slide valves, 
which were described and illustrated on page 145 of our 
issue of August 24th. 

The engine and tender are strongly proportioned, and 
while there is no lack of metal where strength is needed, 
little expensive workmanship is required. For instance, it 
will be noticed that the tee irons in the tender tank are all 
straight, and that no joggling or ——e smithing is 
required in the angle irons, &c., though the tank is very 
strongly made and stayed. The superior strength of 
American cast iron enables it to be used in many cases 
instead of an expensive forging. Steel castings of excellent 
quality are now made in many places in America, and are 
also superseding expensive smithiung. The leading dimen- 
sions of the engine are as follows :— 

Cylinders ... ... ... ... «. 18in. dia. by 24in. stroke. 
Driving wheels, diameter ... . 5ft. 


Tractive force Ib. a ressure in 
Bogie wheels, diameter ... 2ft. 9in. 
Weight in working order 42 tons 13 ewt. 
Contents of tender tank eee ©2500 gallons, 
The tender, which we illustrate on page is probably 


the first built in America with a frame composed wholly of 
iron, and is remarkably strongly proportioned and well 
designed. The tank is of the horseshoe form without a 
well,—auniversal in the States—and is bedded on planking, 
and held down by six knees rivetted to the tank, and ea 
bolted to the frame by a { bolt. The tank manhole is a 
casting, and the sides, top, and bottom of the tank are 
stiffened by tee irons placed at 2ft. centres braced at the 
corners by 5in. by jin. gusset stays. The hind end of the 
tank is stiffened by three vertical tee irons, which are not, 
however, gussetted to the top or bottom plates. The 
weight of the coal on the flat top of the tank is taken by 
four vertical cast iron pillars of. cruciform section, fastened 
top and bottom to the tee iron stiffeners. Three large 
check plates are fastened to these pillars, and to the sides 
of the tank, to prevent a rush of water when a quick stop 
is made, and check plates are also placed near the feed pipe 
strainers. The tank is made in very few plates—sixteen 
in all—the back being in one plate 11ft. long, and each of 
the sides in one plate 16ft. 10in. long. The thickness of 
plates and pitch of rivets, &c., are as under :— 


Top and bottom plates ... din. thick. 

Inside leg plates... ... ... ... ... ... thick. 

Sides, ends, and coping plates ... .... sin. thick. 

Angle irons, per ft. ... ... ... 2in. by 2in. by 

Pitch of rivets in angle irons on «- din. 

Pitch of rivets in angle irons on side ... 

Pitch of rivets in angle irons on bottom 1iin. 

Rivets in tee irons and stays ... .. in. dia. 
in. dia. 

Shovelling plate... ... ... in. thick. 
Coping angle iron, wood platform... by 2in. by jin. 


The frame is composed of four longitudinals of 10in. by 
gin. by 2hin. by gin. channel iron braced together diago- 
nally by two flat plates 6in. by }in. The headstocks are 
also of channel iron of the same section, stiffened by deep 
3in. plates. The weight is put on the bogies by heavy 
cross bearers, each composed of two plates 18in. by }in., 
with diagonals of the same area in cross section. It will 
be noticed that the horizontal centre line of the frame is 
above that of the central buffing and drawgear, a dis- 
advantage common to all American rolling stock; but 
apparently, in this case, a little scheming would have 
enabled the frame to be lowered sufficient! to make the 


centre lines coincide, thereby strengthening the frame, and 
enabling much of the heavy draw-gear casting to be dis- 


pensed with. In the coupling between engine and tender 
the draw-link is above the buffing plate or “ bumper,” an 
arrangement which is,regarded as objectionable in English 

ractice. A wedge between engine and tender bumpers 

eeps the coupling tight, and prevents rattling and oscil- 
lation. The hind casting or bull nose is 
secured by two ljin. bolts, thus ly equalling the 
strength of an English drawbar. 

The bogie is also of very simple and strong construction, 
the frame being in plan in the form of an H, the usual 
cross frames beyond the wheels being dispensed with. The 
brake blocks are applied only between the wheels, and are 
hung from a stout cross frame composed of a 15in. by 4in. 
channel iron, laid horizontally with vertical }in. plates 
rivetted to the flanges, the whole making a species of fish- 
bellied girder. The whole frame is kept square by }in. 
gusset plates, fastened to the channel iron cross frame and 
main bar frame by lin. rivets and bolts respectively. The 
springs are 3ft. span, and are composed of fifteen plates, 
34in. by Zin. The front tender bogie carries the weight 
on the centre and the hind bogie on the side bearings 
immediately above the springs. It will be noticed that 
the height of the centres can be adjusted by the wood 
packing. The passenger tenders have 3ft. Gin. wheels, and 
the goods engines 2ft. 9in. wheels, but the same tank, 
frame, and bogie centre is used for all classes. The brake 
blocks are made in two pieces, the cast iron “ block” is 
attached to the brake beam and hanger, and the “ shoe,” 
when worn out, can be detached by withdrawing a curved 
taper pin which passes through lugs on block and shoe and 
locks them together. The brake beams are plain iron 
bars, measuring 5in. by lin. at the centre and tapering to 
3hin. by lin. at the ends. 

The journals each measure 7in. by 3}in., the standard 
size adopted by the Master Car Builders’ Convention some 
few years ago for freight and passenger cars. It is, how- 
ever, proposed to increase this size, the weights of cars and 
the loads carried being greater. At the Convention held 
this year at Chicago, Mr. Westinghouse suggested 10in. 
by 5in. The total journal area pprenting e tender is 

‘ore—multiplying number of journals by diameter and 


length of each—8 by 7in. by 3#in, = 210 square inches. 
The bearing area of an ordinary English main line tender 


carrying 2700 to 3000 gallons of water, and having six | 4), 


wheels and Qin. by 5in. journals is 6 by Qin, by 5in. = 
270 square inches, and therefore the pressure per square 
inch of bearing surface would be about the same in either 
case, 


AYR HARBOUR SLIPWAY HAULING 
MACHINERY. 

Wuen the Clyde was fordable at Glasgow in the summer, and 
Greenock was a fishing village, the harbour of Ayr was the most 
important port on the Firth of Clyde. It had tobacco ware- 
houses and other evidences of having for those times a consider- 
able trade. The Duke of Portland opened the mineral wealth of 
Ayrshire, and constructed Troon Harbour as a convenient outlet 
for the products of his extensive coal-fields. About the same 
time the Earl of Eglinton constructed Ardrossan Harbour, with 
the ambitious design of making it a port of Glasgow through 
a canal from the city to the sea-port ; this, however, was never 
made farther from the city than Johnstone. These two 
harbours outstripped the older one, and became the principal 
outlets for the mineral products of North Ayrshire. During the 
last thirty years Ayr Harbour has been greatly improved. 
Ex-provost Steele, who has been a member of the Trust nearly 
all that time, foresaw that, as the area of mining operations 
in Ayrshire extended, Ayr would be the natural outlet for the 
products of the valley of the Ayr and the Lugar, as the more 
northern ports have been for the valley of the Irvine, and he urged 
improvements in anticipation of increased trade. The 
harbour has been widened and deepened, and a wet dock con- 
structed, with gates to keep large vessels afloat when loaded. 
The trade of the port has increased with the march of improve- 
ments. 

The increasing trade demanded dry-dock accommodation of 
some sort in order that vessels frequenting the harbour could be 
cleaned and repaired. The harbour trustees decided to con- 
struct a slip dock, and commissioned Mr. John Strain, M. Inst. 
C.E., Glasgow, to prepare plans and specifications, and to his 
plans and under his superintendence the dock has been con- 
structed. It is 850ft., long with a gradient of 1 in 24. The slip- 
ways are made of concrete with strong chilled cast iron rails on 
the top, bedded in cement and causewayed between. At the 
lower end of the slipways there is a depth of water at high 
water, ordinary state of the tide, of 22ft. The dock, wharves, 
swing bridge across the entrance, and workshops have a sub- 
stantial and workmanlike appearance. The question of what 
kind of machinery should be placed to work the cradle occupied 
the attention of the trustees for a considerable time. Having 
been informed of the systemadopted by Messrs. Dayand Summers, 
of Southampton, the special feature of which is the use of a 
wire rope, wound on to a drum, by means of worm and pinion 
gearing, instead of the slower hydraulic purchase, they com- 
missioned a deputation of their number to visit Southampton 
with their engineer, Mr. Strain, and see the new method. 

The report of the deputation was favourable, and the engineer 
was commissioned to prepare plans and specifications, and take in 
estimates for cradle and machinery capable of hauling up vessels, 
weighing 1200 tons dead weight. The tender of Messrs. J. Copeland 
and Co., Glasgow, was accepted for the cradle, which is of oak, and 
weighs about 150 tons, and that of Messrs. J. and A. Taylor, 
Townhead Works, Ayr, for the boilers, engines, and machinery. 
Our engravings are made from tracings of the machinery. The 
arrangement is so simple and is so fully represented in the 
tracings that very little description is requisite. The boilers, 
two in number, are 18ft. ty 5ft. 6in., with furnace flues 
2ft. Qin. diameter, having three Galloway tubes in each, 
and are made of mild steel manufactured by the Steel 
Company of Scotland. The engines—see Fig. 19 and 20 
—coupled, have cylinders 15in. diameter, with 2ft. 6in. 
stroke, and by a simple arrangement on the governors can be run 
at from 60 to 90 revolutions per minute. The speed from the 
engines to the large drum is reduced by three train of wheels. 
The first—see Figs. 12 to 18—are Sin. broad, 2#in. pitch, and have 
respectively 25 and 112 teeth. The second pair are 13in. broad, 
4in. pitch, with 20 and 96 teeth. The wheels on each end of 

drum are 13in. broad, 5}in. pitch, and have each 112 
teeth. The pinions gearing into them have each 16 
teeth. These pinions and the pinion of the second train were 
cast by the Steel Company of Scotland of mild steel. The drum 
for wire rope—Fig. 18—is 10ft. long, 9ft. 2in. diameter, and is 
constructed of strong cast iron centres and ends clad with oak 
6in. thick, and the oak covered with hemp rope lin. thick to 
form a soft bed for the rope. The auxiliary shaft with the 
curved drum on it works a l4in. chain for hauling the empty 
cradle up and down. The chain passes round a large pulley 
anchored near the bottom of the slip. The steel wire rope, 
manufactured by Messrs. Bullivant, of London, on their 
patent system, is the largest ever made in this country. It is 
4in. diameter, and weighs about 7 tons 15 ewt. 

Of this machinery we this week give engravings of the engines, 
boilers, and details of the gearing. In another impression we 
shall give other engravings showing the general arrangement of 
the engines, boilers, and machinery. At page 444 is an eleva- 
tion of one engine, the view being taken between the two 
engines. On the same page is a half plan partly in section of 
the two engines. At page 441 are sectional views of the boilers 
and of the various parts of the hauling gear, which will be 
shown more completely in another impression. 

The dock was partially opened on the 27th February, 1883, 
when the first vessel was hauled up. Since that time twenty- 
nine vessels have been on the slip, some of them nearly 1000 tons 
dead weight. The system works well, and is a great saving of 
time and labour over any plan in use. After the vessel is placed 
on the cradle it is pulled up without a stoppage at the rate of 
12ft. to 18ft. per minute at the pleasure of the attendants, and 
the whole time occupied from placing the vessel till it reaches 
its destination seldom exceeds twenty-five minutes. Recently a 
vessel was hauled up, its bottom examined, and put again into 
the water on the same tide. 5 

The Harbour Trustees let the slip dock to Messrs. McKnight, 
McCreadie, and Co., and erected buildings to enable them to 
carry on iron shipbuilding, and thus have added another industi 
to the town. They launched their first new vessel on the 13th 
September last, a steamer of 236 tons gross, and have on the 
stocks with the frames up one of 2000 tons gross and another of 
350 tons gross. 

The northern practice in the use of spur gearing in this class 
of machinery differs very materially from that of the south, in 
which screw gearing is employed. The differences involved are 
so great that the followers of each system may be supposed to 
have good reasons on their side, though we fail to see how both 
can be best for the same work. It is, however, a question on 
which some expression of opinion might be usefully given. 


THE MERSEY RAILWAY TUNNEL,* 


Amongst the proposals which have from time to time occupied 
e attention of engi s and capitalists, the bridging and tunnel- 
ling of rivers and estuaries, in order to establish direct communica- 
tion between important towns or districts, have of late years 
occupied a prominent place, and if practical results have only in 
one or two instances been attained, this cannot be attributed to any 
want of belief in the value of such connections, but rather to the 
inherent difficulties and costli of the y works, The 
towns of Liverpool and Birkenhead having together a population 
of some 750, persons, bound by the closest ties of commercial 
interest, and possessing the finest docks and harbours in the 
world, still remain separated by the river Mersey, a deep tidal 
stream, some 1 yards in width; the interchange of traffic 
amounting annually to about 26,000,000 of passengers and 750,000 
tons of goods, being effected by means of steam ferries only. As 
long ago as 1865 it was felt that this condition of affairs serious] 
interfered with trade, and several proposals were put forward wit 
a view to meeting the difficulty. A high-level bridge, and a 
railway tunnel crossing under the Mersey some distance above the 
towns, were alike considered and set aside, but in the year 1866 
the Mersey Railway Company was incorporated, with power to con- 
structa pneumaticrailway from Woodside, in Birkenhead, to Church- 
street, in Liverpool. By a further Act in 1871, the pneumatic 
system was laid aside and an ordinary railway authorised, the powers 
being also extended from Woodside to a junction with the joint 
railway belonging to the London and North-Western and the 
Great Western Railway Companies, at Green-lane, in Tranmere. 
In the year 1882 the point of junction was altered and powers 
taken to extend in Liverpool from Church-street to Waterloo- 
place, in immediate contiguity with the Central Station of the 
Cheshire Lines Committee, and by_an Act of the present session 
further capital powers were granted to the company. It was not 
until December, 1879, that it was found possible to een 
begin operations, and although the sinking of the shafts an 
driving of the heading hereinafter described were then commenced, 
the organisation of the company upon the present basis, with the 
Right Hon. Cecil ikes, M.P., as chairman; — the Right 
Hon. Edward Pleydell Bouverie, F.A.S., as deputy chairman ; and 
Messrs. Boutcher, Hubbard, Mott, and Cavendish Taylor 
as directors; Major Isaac and John Waddell as contractors ; 
Mr. James Brunlees and the author as engineers, and Mr. Archi- 
bald H. Irvine as resident engineer, was only effected in July, 
1881, since which time the works have been vigorously prosecuted, 
The authorised railway is 3 miles 8} chains in length, and will 
extend as a double line of railway from the junction with the joint 
railways at Tranmere to a terminal station in Waterloo-place, 
Liverpool, adjoining the Central Station, with intermediate stations 
at Green-lane, Borough-road, and Hamilton-square in Birkenhead, 
and at James-street, Liverpool. Operations were commenced by 
sinking shafts on each side of the river, and just one mile apart, to 
such a depth, viz., about 180ft. below the level of the quay, as was 
necessary to ensure the efficient drainage of the lowest part of the 
tunnel. These shafts were both originally intended to be 15ft. in 
diameter when lined, but the Birkenhead shaft has been increased 
to 17ft. Gin. diameter. The Liverpool shaft passes for a short 
distance through made und, and then through the red sand- 
stone of the district, which at this — yields a considerable 
quantity of brackish water. At the bottom there isa pumping 
sump 12ft. in depth, and a standage heading 33 yards in length to 
form a safety reservoir in case of any sudden accumulation of water 
in the workings. It has been found necessary to tub this shaft 
and the standage heading, with cast iron tubbing, which involv 
some difficult fitting, where the shaft widens out for the clack and 
bucket doors of the pumps. The Birkenhead shaft, also provided 
with a sump and standage heading, passes through the solid sand- 
stone rock, which only yields any considerable quantity of water 
for a short distance, which has been tubbed against wedging cribs, 
the remainder of the shaft being unlined. The shafts could not 
Pp upon the centre line of the tunnel, no land being avail- 
able, and each is therefore connected with the drainage heading by 
a cross cut forming at Liverpool nearly a right angle—97 deg.—and 
at Birkenhead an obtuse angle—133 deg.—with the heading itself. 
The centre line of the tunnel having n ranged across the river 
by means of a transit instrament and permanently marked on 
either shore, the angles and lengths of the cross-cuts were carefully 
measured and the work transferred to below ground by means of 
plumb lineshungin the pumpingshafts, Theseshafts weresocrowded 
that base lines of 12ft. only could be obtained. The lines consisted of 
fine hard drawn German silver wire jin. in diameter. This was 
selected on account of its tensile strength, combined with freedom 
from corrosion by water. There was a slow motion screw at the 
int of suspension for adjusting the wires laterally and thereby 
ringing them into exact position. The bobs at the ends of the 
plumb lines were 33 Ib. in weight, and were hung in buckets of 
water to steady them. The setting out by this method was 
checked twice over, with but very little variation, and it is 
anticipated that the lines will meet very closely. In the Birken- 
head shaft, where there were many obstacles, and where it was 
therefore difficult to see whether the lines were hanging free, 
they were tested electrically. A galvanometer and battery, being 
included in circuit with the lines, the bobs hanging free in the 
air and the one pole of the battery was put to earth, the other 
being connected with the plumb line. If making earth by contact 
at any point, the gal ter was deflected, the wet condition 
of the shaft ensuring the making of good earth. If free, there 
was no current shown, From each shaft is being driven a headin 
or drainage gallery, rising with gradients of 1 in 500 an 
1 in 900 towards the middle of the river, and which is 
connected, at intervals, with the main tunnel | bore-holes, 
The portion of this heading which is executed by hand is taken 
out 10ft. 4in. in diameter and lined with brickwork in cement 14ft. 
thick, thus leaving a net diameter of 8ft. Below the invert, and 
for the purpose of clearing the water from the brickwork during 
construction, a pipe trench is cut in the rock to receive pipes 18in. 
in diameter. An attempt has been made, with some success, to 
stop back a portion of the water by iron cribs and brickwork in the 
drainage headings. Cast iron rings, of hollow box section, being 
some 18in. on the bed and 6in. deep, have been placed at intervals, 
one at each end of a section of a brick lining, and the rock cut out 
sufficiently large in diameter to receive them; the ring or crib 
being placed in position, and standing vertical, was highly wedged 
all round the outside edge between the crib and the rock with 
wood wedging until this became so compact that a chisel would not 
enter it. The brickwork lining between the two cribs was then 
completed, and the whole made tight. The intention was then to 
seal up the two ends and confine the water to that particular section, 
and so prevent its passage along between the brickwork and the 
rock on to the next section. Were the rock thoroughly impervious 
the result would be perfect; but in the case under notice a con- 
siderable proportion of the water penetrated through the rock at 
the back of the cribs. Instead of using cribs, close building in 
brick is now being resorted to, the rock having been first carefully 
trimmed all round. If carefully done this baffles the water toa 
large extent, and is far less costly than the method above described. 
The pipe trench is made good with concrete put in place in bays 
before setting, and the invert is constructed with blocks of brick- 
work prepared on the surface. Altogether 93% lineal yards of this 
heading have been driven by hand, the average speed at each face 
being 11 yards per week. e cement was at first mixed in the 
proportion of three to one, but upon testing the work with the head 
of waterit was not found to bethoroughly watertight, and the propor- 
tion has since been increased to two to one with the most satisfactory 
results. The greatest care is taken to fill any cavities at the back of the 
brickwork with sandstone or broken bricks in cement of the same 
proportion. In the spring of the = year arrangements were 
matured for intreducing into the Birkenhead heading the machine 
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by Colonel Beaumont, R.E., and Captain English, R.E., 
of a strong frame some long, u which 
is fixed an upper bed which carries the machinery. This upper 
bed can be moved forward by a screw feed on the lower frame, the 
fecd in the sandstone rock being gin. per revolution, and the speed 
of the borehead about one and a-half revolutions per minute, being 
about one-third the speed at which it can be drivenin chalk. When 
some 4ft. 6in. have been cut the action of the feed is reversed, andthe 
weight of the machine being taken by bydraulicjacks, the lowerframe 
is moved forward ready to recommence operations, The radial arms 
of the borehead are fitted with cutters, or discs of chilled cast 
iron, which are truncated cones, and which, as they wear, can be 
slightly turned round, thus exposing a fresh cutting edge without 
so frequently. incurring the delay of replacing the cutters. The 
borehead is driven by a pair of compressed air engines, having 
cylinders 12in. in diameter and 18in. stroke, and running at from 
80 to 100 revolutions per minute. The compressed air is supplied 
at a pressure of 351b, to 401b, per square inch by compressors at 
the surface, driven by portable engi is machinery cuts the 
sandstone rock cleanly and accurately to a diameter of /7ft., 
delivering in small pieces. The greatest progress hitherto made 
has been about five ee in twenty-four hours, and twenty-four 
lineal yards in a week of six working days, and the macbine has 
now driven a total of 260 yards of heading. The rock thus cut is 
found to yield much less water than when explosives are used, so 
that it has not been necessary to line this portion of the heading. 
Only seven men are required to work and tend the machine, whic’ 
is fitted with an endless strap and buckets to deliver the débris into 
tubs at the tail, The chief difficulties encountered have been the 
keeping of the machine in true line and level, the dust caused in 
the drier parts of the rock, and the foggy atmosphere resulting 
from the use of compressed air, together with certain defects in 
detail, which are ually being remedied. Simultaneously with 
the drainage headings, the main tunnel has been driven forward. 
The excavation has been throughout in sandstone rock, the roof 
being generally excellent, and requiring but little support. The 
rock is very solid and homogeneous, but varies considerably in the 
quantity of water it yields; thin layers of a white colour being 
more porous than the rest. The rock under the river on the 
Liverpool side is remarkably dry. The faces under the river 
are carried forward by means of a bottom heading, which is first 
driven by hand in the usual manner, and from this ‘‘break ups” 
are made to the full size of the tunnel—not more than 12ft. lineal of 
excavation are allowed to be ex d at one time, the brickwork 
following on as closely as possible. The excavation under the 
river is 30}ft. wide by 27}ft. high, and being lined with brickwork 
tn cement 2ft. 3in. thick, the internal finished dimensions of the 
tannel are 26ft. wide and 23ft. high, recesses for platelayers being 
placed at intervals. The two inner rings of brick are of Stafford- 
shire blue, the remaining rings of Burnley or other oe red 
brick, the filling of broken stone or bricks, the whole set in 
cement, mixed in the proportion of one of cement to two of sharp 
sand or gravel. Landwards the lining of the tunnel is reduced in 
A to and then to lft, In leave the 
main shafts clear for pumping purposes, the drainage ‘ing is now 
connected with tie” make tunnel on the Live l side by a 
staple shaft 9ft. in diameter and 25ft deep, and a similar con- 
nection is being made on the Birkenhead side. The underground 
stations at James-street, Liverpool, and Hamilton-square, Birken- 
head, are excavated in the solid rock, which is then lined with 
brickwork, and are 1000ft. long and 50ft. wide by 30ft. high from 
the rails. These will be lighted by electricity and approached by 
hydraulic lifts. For the purpose of keeping the works clear of 
water extensive pumping plant has been erected at Woodside, 
Birkenhead, and St. George’s Dock, Liverpool, and this has proved 
most efficient. Owing to the depth of water—90ft.—in the river 
Mersey, and the high levels of the towns on either side, gradients 
of 1 in 30 are esque Ae order to provide a sufficient distance— 
the average thickness being 40ft. and the minimum 33ft.—between 
the bed of the river and the crown of the tunnel. There are four 
pumping engines, two on the Liverpool and two on the Birkenhead 
side, of the horizontal t known as compound differential, 
invented by Mr. Henry vey, and constructed by Messrs, 
Hathorn, Davey, and Co., of Leeds. At Liverpool the large engine 
is capable of raising 288,000 gallons per hour, and the other 96,000 
gallons, whilst at Birkenhead the e engine will raise 234,000 
gallons, and the small one 96,000, making a total from both 
sides of 17,136,000 gallons per day. The largest i 
= of water met with has been at Birkenhead 180,000 
gallons, and at Liverpool 210,000 age per hour. On 
three occasions the engine has suddenly lost its load, and on 
two of these the valve gear has saved the machinery from injury by 
interposing a cushion of steam, although the force has been 
sufficient to shift the engine-bed jin. on its pillar, and to drive the 
packing out of the steam pipe joints. There has only been one 
serious break-down. This occurred at Liverpool on the evening of 
the 17th of March last. The load was reg may lost with the 
No. 1 pump, through the fracture of the bolts in the top length of 
the — The piston returned with great force into the cylinder, 
thereby breaking the cover between the high and low-pressure 
cylinders, The valve, in this case, failed to save the engine, 
probably on account of the fracture occurring near the en 
of the stroke, and so high up in the spear, the two lifts 
being coupled together; when the break occurred in the 
No. 1 lift, the weight of the No. 2 lift was acting with the 
steam, and helped to vate matters; but the accident 
was chiefly due to the fact that a careless workman had left a nut 
projecting on the piston, which, instead of having the usual clear- 
ance, actually came in contact with the cylinder cover, and con- 
sequently fractured it. The engines are connected with the spears 
of the one by quadrants, which were constructed by the Sandy- 
croft a gu Works Company. The dimensions of those on the 
Liverpool were somewhat larger than on the Birkenhead side, 
owes to the longer stroke of pumps, viz., 10ft. on that side; but 
in all other respects their construction is identical. The checks or 
sides are made of lin, plate iron, thickened up at the ends and 
centre where the pins passed through by additional pieces of plate 
iron, These checks are stayed to the case of the king posts with 
strong latticing, and in the horizontal portion or levers with stout 
cast iron distance stays, through which pass ljin. bolts, The end 
pins, to which the main li of the engine and pumps are 
attached, are 7in. diameter, and the centre shaft or gudgeon 
llin. diameter. The length of the king post from centre shaft 
to engine pin is 15ft., and from centre shaft to pumping pin 
15ft. for the Liverpool, and 12ft. for the Birkenhead quad- 
rants. The diagonal stays or tension rods are 3in. at the 
end and 4in, in the middle, and are provided with straps, gibs, 
and cotters similar to an engine connecting-rod. This construction 
enables the rods to be cottered up very securely, and avoids the 
play or looseness often observed when the diagonals have plain 
eyes. The weight of each pair of the quadrants with all the fit- 
“~— in connection with them is about 22 tons. The pumps are 

dinary bucket-lift pumps, with spears in the rising main. The 
chief difficulty has been the necessity of frequent renewal of 
buckets, owing to the water being full of sand. To provide dupli- 
cate power, and to prevent any possible interruption of the works 
during repairs to the existing machinery, an additional engine and 
mp is being fixed on each side of the river, and as these are of 

e size, a more detailed description of them may not be without 
interest, The pumping engine is of the overhanging beam class, 
patented by Mr. Barclay on August 30th, 1861, and which was 
adopted because it does not absorb much ground space, and also on 
account of the small liability to accident which it possesses. It is of 
the compound type, havi a high and low-pressure cylinder firmly 
bedded to the foundation. The high-pressure cylinder has a diameter 
of 36in., and the low-pressure cylinder 55in., the length of their 
strokes being 10ft. Gin. and 13ft. rae! both cylinders being 
double-acting. The balance beam of the engine is placed between 
the foundation walls, This beam is 19ft. long from rocking centre 
to centre at pump rods, and 24ft, 6in, long from rocking centre to 


end, the back end being furnished with a box having sufficient 
capacity to hold 20 tons of balance weight; its depth is 4ft. 6in., and 
it is composed of plates of steel 1jin. thick, sccurely bound with 
distant pieces of cast iron. The main beam of the engine is 
formed of two plates, each 32ft. 6in. between the extreme centres. 
The vibrating columns are at the back end of the engine. 
There are two sets of parallel motion, turned and polished 
bright, one set being required to keep the yr rg eylinder 
rod travelling parallel, and the other for the high-pressure 
cylinder piston rod. There is a large connecting rod, 38ft. 9in. 
long, between the centres, for joining the point of main beam to 
point of balance beam. This rod is com of oak with malleable 
iron straps, and firmly bolted along its whole length ; it is fitted 
with brass button gibs and cotters at each end, At each side of 
this rod there is a malleable iron rod, extending from main beam 
to a cast iron crosshead. This crosshead is placed below the point 
of balance beam, and to it the pump are attached. This 
arrangement brings the pump rods direct on to the main beam, on 
which there is but 1gin. of lateral moticn, thus avoiding the large 
swing at the point of balance beam, and ——s the rods travelling 
upwards and downwards almost in a direct line—a matter of great 
importance in pumping machinery like the present, having a stroke 
of 15ft. The pump rods are made of wood, having four malleable 
iron plates at each joint. The rods are bolted to malleable iron 
forks, having tapered ends turned and fitted—one to cast iron 
crosshead at et end, and one to plunger at bottom end—both 
held in position by a collar. The plunger pump is of the ordinary 
kind, having a stroke of 15ft. The plunger is 40in. in diameter, 
and turned true throughout its entire length, fitted with two 
malleable iron hoops at top end; the suction and de- 
livery valves are of brass, mounted with strong steel lids, having 
leather faces, also malleable iron guards, and fishing tackle. The 
rising main is of sufficient size to allow both valves to be drawn 
up from the surface, thereby avoiding much trouble and incon- 
venience during repairs; the working barrel is bored its entire 
length slightly larger than the plunger; the clack seats are pro- 
vided with openings 4ft. 6in. and 3ft. 9in., to allow of easy access 
to the valves ; the doors for these openings are of steel; the whole 
pump is set on two massive cast iron girders, the suction pipe 
passing up between them. These girders at each end rest on oak, 
which is bedded to a cast iron sole plate, resting on concrete set in 
strong cast iron boxes, which are continually in the water. The 
weight of engine and pumps is 262 tons. The boilers, eleven in 
number, have been manufactured by Messrs. Daniel Adamson 
and Co. They are of the Lancashire type, being 28ft. long and 
7ft. Gin, diameter, each boiler having two flues 3ft. diameter, and 
each flue crossed by five conical circulating pipes. They are built 
for a working pressure of 701b, per square inch, and are steel 
shell boilers. The tunnel is lighted during construction by 
electric arc lights. The ventilation is at present secured by air 
compressors, by bratticing, and by the staple shafts connecting the 
tunnel and heading, but it is intended to erect permanent 
machinery for the mechanical ventilation of the tunnel. 


ENGLISH EXPRESS TRAINS. 


Tur Journal of the Statistical Society for September contains 
an elaborate paper by Mr. E. Foxwell, on “English Express 
Trains; their Average Speed, &c., with Notes on Gradients, 
Long Runs, &c.” The author takes great pains to explain his 
definition of the term ‘‘ express trains,” which he finally classi- 
fies thus :—(a) The general rule; those which run under ordinary 
conditions, and attain a journey-speed of 40 and upwards. These 
ure about 85 per cent. of the whole. (b) Eq M good trains, 
which, running against exceptional difficulties, only attain, per- 
haps, a journey-speed as low as 36 or 37. These are about 5 ed 
cent, of the whole. (c) Trains which should come under (a), but 
which, through erp Me stoppages or similar causes, only 
— a journey-speed of 39. These are about 10 per cent.* of the 
whole, 

He next explains that by “‘running average” is meant:—The 
average speed per hour while actually in motion from platform to 

latform, i.c., the average speed obtained by deducting stoppages. 

hus the 9-hour (up) Great Northern ‘‘ Scotchman” stops 49 
minutes on its journey from Edinburgh to King’s Cross, and occu- 
pies 8 hours 11 minutes in actual motion; its ‘running average” 
is therefore 48 miles an hour, or, briefly, ‘‘r.a.= 48.” The state- 
ment for this train will thus a x :—Distance in miles between 
Edinburgh and King’s Cross, ; time, 9h. Om.; journey-speed, 
43°6; minutes stopped, 49; running average, 48, 

Mr. Foxwell then proceeds to describe in detail the perform- 
ances of the express trains of the leading English and Scottish 
railways—in Ireland there are no trains which come under his defi- 
nition of ‘‘express””—giving the times on journey, the journey- 
speeds, minutes stop on way, and running averages, with the 
— and other circumstances bearing on these performances. 

e sums up the results for the United Kingdom, omitting frac- 
tions, as follows :— 


| | te: 
1778 North-Western {38 }s2, 40 43 | 10,400 
918 | GreatNorthem .. .. 43 | 46 | 6,780 
907 | GreatEasten .. .. .. 84 | 41 | 43 3,040 
2267 Great Western ag 2 | 46 2,600 
1519 | North-Eastern 19 | 40 | 48 2/110 
290 | Manch., Sheffield, & Lincoln 49 | 2,318 
767 | Caledonian .. .. .. 16 40 42 1,155 
435 | Brighton 41 41 1,155 
382 South-Eastern .. .. .. “a 940 
329 | Glasgowand South-Western §& a | 4 920 
796 | London and South-Wes' 3 | 41 44 890 
984 | North British .. .. .. 11 39 41 830 
153 | Chatham and Dover .. 9 42 43 690 
| | 407 41 | 44 | 42,688 


A total of 407 express trains, whose average journey-speed is 
41°6, and which run 42,680 miles at 
average ” of 44°3 miles per hour. 


If we arrange the companies according to their speed instead of 
their mileage, the order is :— 


Average Mites, Miles 
Great Northern.. 46 6,780 Great Eastern - & 3,040 
Great Western . 2,600 North-Eas' os 2,110 
Midland .. .. .. 45 8,860 Chatham and Dover. 43 
Manch, Shef.& Lincoln 44 2,318 Caledonian... .. .. 42 1,155 
London & 8.-Western 44 890 South-Eastern .. .. 41 940 
North-Western.. .. 43 10,400 Brighton .. .. .. 41 1,155 
Glasgow &8.-Western 43 920 | North British .. .. 31 825 
Express Routes arranged in Order of Dificulty of Gradients, &c. 

North British | Great Northern 

Caledonian South-Western 

Manch, Sheffield & Lincoln | Great Eastern 

Midland | Brighton 

Glasgow & South-Western | North-Western’ 

Chatham and Dover orth-Eastern 

South-Eastern | Great Western 


* 10 per cent. of the number, but not of the mileage, of the whole; for 
most of this class run short journeys. , — 


Long Runs in England, 


Number Av | Running 
of trains. | averages. 
miles. | mil 
North-Western .. .. 98 60 | 45 
Great Northern .. .. .. 49 73 | (3,616; 
Great Western 24 56 48 (1,344 
Great Eastern.. .. .. | 53 | 42 (1,863) 
Brighton .. 23 45 42 (1,047 
orth-Eastern | 56 44 (1,120) 
South-Western ° < 13 47 | 44 (615 
South-Eastern... .. .. .. 12 66 | 42 (795 
Chatham and Dover .. .. .. .. 8 63 | 45 (504 
8 59 45 (476 
Glasgow and South-Western .. .. 8 6 | ak 
Manchester, Sheffield, and In... 8 48 | 48 390, 


From this it will be seen that the three great companies run 61 
per cent. of the whole express mileage, and 62 per cent. of the whole 
number of long runs, 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE NEW EDDYSTONE LIGHTHOUSE. 
Art the ordinary meeting on the 27th November, Mr. Brunlees, 
President, in the chair, the paper read was “‘On the New Eddy- 
stone Lighthouse,” by Mr. William Tregarthen Douglass, Assoc. 
M. Inst. C.E. The necessity for the construction of a new light- 
house on the Eddystone rocks had arisen in consequence of the 
faulty state of the gneiss rock on which Smeaton’s tower was 
erected, and the frequent eclipsing of the light by heavy seas 
during stormy weather. The latter defect was of little import- 
ance for many years after the erection of Smeaton’s lighthouse, 
when individuality had not been given to coast lights; but 
with the numerous coast and ship lights now visible on the seas 
surrounding this country, a reliable distinctive character for every 
coast light had b a ity. The tower of the new 
Eddystone was a concave elliptic frustrum, with a diameter of 37ft. 
at the bottom, standing on a cylindrical base 44ft. in diameter, 
and 22ft. high, the upper surface forming a landing platform 
2ft. Gin. above high water. The cylindrical base prevented in a 
great measure the rise of heavy seas to the upper part of the 
tower, and had the further advantage of affording a convenient 
landing platform, thus adding considerably to the opportunities of 
relieving the lighthouse. With the exception of the space occu- 
pied by the fresh water tanks, the tower was solid for 25ft. 6in. 
above high-water spring tides. At the top of the solid oe the 
wall was 8ft. 6in. thick, diminishing to 2ft. 3in. in the thinnest 
+ of the service room. All the stones were dovetailed, both 
orizontally and vertically, as at the Wolf Rock Lighthouse. 
Each stone of the foundation courses was sunk to a depth of not 
less than 1ft. below the surface of the surrounding rock, and was 
further secured by two Muntz metal bolts l4in. in diameter 
passing through the stone and Qin. into the rock below, the to 
and bottom of each stone being fox-wedged. The tower contain 
nine rooms, the seven uppermost having a diameter of 14ft. 
and a height of 10ft. These rooms were fitted up for the accom- 
modation of the light-keepers, and the stores necessary for the 
efficient maintenance of the lights; they were rendered as far as 
possible fireproof,-the floors being of granite covered with slate; 
the stairs and partitions were of iron, and the windows and shutters 
of gun-metal. The oil-rooms contained eighteen wrought iror 
cisterns capable of storing 4300 gallons of oil, and the water-tan} s 
held, when full, 4700 gallons. The masonry consisted of 2171 
stones, containing 62,133 cubic feet of granite, or 4668 tons. 
The focal plane of the upper light was 133ft. above high water, 
its nautical range was 174 miles, and in clear weather it over- 
lapped the beam of the electric lights from the Lizard Point. 
The lantern was of the cylindrical helically-framed type adopted 
by the Trinity House. The glazing was 2ft. 6in. higher than 
usual for first-order lights, this addition being necessary to meet 
the vay mee ge of the special dioptric apparatus. For the 
white fixed light exhibited from the thre lighthouses of Win- 
stanley, Rudyerd, and Smeaton, at the Eddystone the Trinity 
House determined on substituting, as a distinction, a white 
double-flashing light at half-minute periods, showing two succes- 
sive flashes, each of about three and a-half seconds’ duration, 
divided by an eclipse of about three seconds. It was also decided 
to show from a window in the tower, 40ft. below the agg 2 
a sector of white fixed light, to cover the Hand Deeps, a danger- 
ous shoal three and a-half miles north-west from the lighthouse, 


foggy weather, twice in quick succession every half-minute, thus 
assimilating the character of the sound signal to that of the light. 
Two bells of 40 cwt. each were ted pposite sides of the 
cornice, in order that a windward bell might be sounded during 
fog. The optical apparatus for the main light consisted of two 
superposed tiers of lenticular panels, twelve in each tier. Each lens- 
panel subtended a horizontal angle at its foci of 30 deg., and a vertical 
angle of 92deg., being 474 deg. above the central plane of the lens and 
445 deg. below it; and was composed of a central lens and thirty-nne 
annular rings or segments, there being twenty-one above and 
eighteen below the central lens. The twelve panels in each tier 
were fitted together so as to form a twelve-sided drum, each lens 
having its focus in a common centre at a distance of 920mm. 
These lenses subtended the largest vertical angle of any yet con- 
structed for coast illumination, the increased angle and consequent 
additional power being obtained by the adoption of heavy flint 
glass for the six highest and the three lowest rings of each panel. 
The light was derived from two six-wick Douglass burners, one 
being placed in the common foci of each tier of lenses, the illu- 
minant being colza oil. With a clear atmosphere, and the light of 
the Plymouth Breakwater lighthouse—ten miles distant—dis- 
tinctly visible, the lower burner only was worked at its minimum 
intensity of 450 candles, giving an intensity of the flashes of the 
optical apparatus of 37,800 candles; but whenever the atmosphere 
was so thick as to impair the visibility of the Breakwater light, the 
full power of the two burners was put in action, with the aggre- 
gate intensity of 1900 candles for the lamps, and an intensity 
of the optical apparatus of 159,600 candles. This intensity was 
about 23°3 times greater than that of the fixed light latterly ex- 
hibited from Smeaton’s tower, and about 3282 times that of the 
light first exhibited in the tower from tallow candles. The new 
tower was built at a distance of 130ft. from Smeaton’s lighthouse. 

a large portion of the foundation being laid below the level of 
low-water spring tides. The estimate for the work was £78,000, 
and the cost £59,255. The first landing at the rock was made in 
July, 1878, and the work was carried on until December. Around 
the foundation of the base of the tower a strong cofferdam of brick 
and Roman cement was built for getting in the foundations. By 
June, 1879, the work-was sufficiently advanced for the stones to be 
laid in the lower course, and everything was arranged for H.R.H. 
the Duke of Edinburgh, Master of Trinity House, who was to be 
accompanied by H.R.H. the Prince of Wales, to lay the foundation- 
stone on the 12th of the month; but the weather being stormy, the 
ceremony was postponed until the 19th of August, when the lowest 
stone was laid by the Duke of Edinburgh, assisted by the Prince of 
Wales. Onthel7thof July, 1880, thecylindrical base was completed, 
and the thirty-eighth course by the early part of November. On 
the 1st of June, 1881, the Duke of Edinburgh, when passing up 
Channel in H.M.S. Lively, landed at the rock, and laid the last 
stone of the tower. On the 18th May, 1882, the Duke of Edin- 
burgh completed the work, by lighting the lamps and formally 


t Not reckoning mileage west of Exeter. 


bar | the lighthouse. The edifice was thus erected and fitted up 
within four years of its commencement, and one year under the time 


It was further arranged that a large bell should be sounded during . 
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estimated. The whole of the stones, averaging more than 2tonseach, 
were landed and hoisted direct into the work, from the deck of the 
steam tender Hercules, bya chain fall working between an iron crane 
fixed at the centre of the tower, and a steam winch on the deck 
of the Hercules, which was moored at a distance of 30 fathoms 
from the rock. The Town Council and inhabitants of Plymouth 
having expressed a desire that Smeaton’s lighthouse should be re- 
erected on Plymouth Hoe, in lieu of the Trinity House sea-mark 
thereat, the Trinity House made over to the authorities at Ply- 
mouth the lantern and four rooms of the tower. For taking down 
and shipping Smeaton’s masonry the Hercules was moored at 10 
fathoms from the rock, and the stones were shipped, after the 
removal of the lantern, by her steam machinery, by a process 
exactly the reverse of that by which the stones of the new tower 
were landed. After the removal of the structure to the floor of 
the lower room, the entrance doorway and well staircase leading 
from it to the lower room were filled in with masonry, and an iron 
mast was fixed at the centre of the top of the frustrum. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


As I last week indicated was not unlikely, the colliers on the west 
side of Dudley have attempted a strike this week for the 10 per 
cent. rise. But the attempt was little more than a fiasco. The 
men found that their brethren in the West Bromwich district 
would not join them, and recognising that it would be useless for 
3000 or 4000 to stand out if the remaining 12,000 or 13,000 con- 
tinued at work, they went down the pits again on Wednesday 
morning. 

It may, therefore, be assumed that, thanks to the determined 
attitude exhibited by the masters from the first, we have now seen 
the last—at any rate for a month or two—of the threatened great 
strike of colliers in South Staftordshire. The colliers on the Can- 
nock Chase side of the district, however, declare that they intend 
to have an advance with the new year. The proprietors of the 
principal collieries thereabouts have this week been semi-officially 

_ informed that the men’s representatives had agreed to give fourteen 
days’ notice for an advance which should ‘‘ make their wages equal 
to those paid to the miners of South Staffordshire and East Wor- 
cestershire,” the notice to be given on December 15th. The num- 
ber of men directly affected is 8000. Should any difficulty arise, it 
is satisfactory that it is likely to be settled without resort to a 
strike. The further resolution of the men was that their agent 
should be instructed to “‘call the Conciliation Board together to 
discuss the question as early as possible.” 

The effect of all this upon the iron market in Birmingham to-day 
-——Thursday—and in Wolverhampton yesterday, was to occasion 
the sheet makers to become somewhat chary of booking forward 
into next quarter. Certain galvanisers have booked orders for 
delivery in the New Year which they have not yet covered by 
purchases of sheets. At the prices at Wolverhampton to-day they 
offered their orders, they were not always successful in getting 
them off their hands. 


Generally, the report this week of the galvanised corrugated 
sheet makers is: ‘‘ Steadiness, with no pressure.” They express no 
apprehension of the effect upon their branch of business of the 
calamining process. The alloy is at present three times the price 
of spelter. With prices of galvanised iron at their present level, 
they urge that there is little or no fear of a successful competing 
process. 


While the list price of marked bars remains at £7 10s. still, 
excellent bars are to be had at £7. Plating bars and fullered shoe 
rolled by the list houses are quoted at £8; best rivet iron 
at £8 10s. nominal. Common bars run down to a minimum of £6, 
at which figure makers declare there is no profit. For both bars 
and hoops and strips there is a local demand, but outside 
buyers are making their orders as light as possible until next year 
comes in. 

Gas strip is in active inquiry at £6 5s. the tube-makers 
being all well engaged. asians 

Nail sheets are quoted £6 5s. to £6 10s., according to quality, 
and most of the mills are active. Singles, for air pipes and the 
like, are £7 7s. 6d. upwards, but the minimum quotation for galva- 
nising singles is £7 15s.; doubles are £8 to £8 7s. 6d. Through- 
out the sheet trade the orders are becoming unequally distributed, 
and the extent of the profits almost equally variable. 

Plates are without improvement, and the competition from out- 
side districts is severe. Tank plates are £7 103. upwards; boiler 
plates, £8 10s. onwards; best boiler-plates, £10; double best, £11; 
and treble best, £12; extra qualities run up to as high as £15; 
common angle iron is £6 10s., and superior sorts, £7 upwards; 
T and hinge strip iron is procurable at £7 10s. 

The tin-plate makers report themselves well employed. Selling 
C. coke are 17s. to 18s., and 20s. 
per box. 

Few mills and forges in South Staffordshire and East Worcester- 
shire which have been in operation but bid fair to close the year in 
full average activity. 

A meeting of ironmasters was held to-day to consider the 
advisability of applying to Mr. Cnamberlain to legalise a new 

d gauge for sheets, hoops, and other flat metals. The Iron- 
masters’ Association had prepared a proposed gauge by which 
sheeets ;,in. thick should be called No. 16 gauge. It was, how- 
ever, resolved that the iron trade should adopt the Birmingham 
wire gauge, and place the letters B.W.G. after quotations. 

The pig trade remains dull. Selling as to other than small lots 
to complete mixtures may be said to have practically ceased for 
the quarter, at any rate as to those brands for which consumers are 
prepared to give anything like a fair = Thorncliffe pigs are 
quoted 57s. 6d.; Derbyshires, 46s. 3d.; Northamptons, 45s.; native 
— descriptions, 62s, 6d. to 60s.; hematites nominal at 60s. 
per ton. 

South Wales scrap iron is inquired for at from 55s, to 57s. 6d. 
per ton delivered. 

Gas, steam, and house coal are in large sale. The first named is 
realising from about 9s. 9d. to 10s. 6d., delivered into the Staf- 
fordshire district from other parts of the kingdom. Best house 
coal is lls. at local pits. Furnace coal is 10s. down to 9s., and 
forge coal 7s. down to 6s. per ton at the pits. 

Machinery is more than ever being adopted in the nut and bolt 
trade, and those firms who have of late laid down such mechanical 
aid express themselves as much gratified with the saving that 
results as well as the increased expedition. At the Wednesbury 
Nut and Bolt Works of Mr. J. Edward Blandy, Horsfall’s machine 
has just been put in and is working admirably. The chief recom- 
mendation is the economy which it effects. By its operation 
hexagon nuts, even to the bur, are made without any waste. 
Hitherto this class of work has been expensive from the large 
amount of scrap made in producing it, but by the new machine 
there is no scrap. 

Prices are well maintained by the nut and bolt makers, whose 
association is becoming increasingly strong. But Belgian competi- 
tion is still severe, even in the home markets. Light cast iron 
—— hold their own. 

South American markets show irregularity at date in distri- 
bution of orders. India keeps steady, and the experience of the 
firms who are doing most with the Empire induces a continuance of 
hopefulness. The Australian demand is | pay eg by heavy stocks 
nt ag hands of buyers in that market, and the Cape keeps decidedly 


meet on y etermine upon the desirability of sending a 
deputation to wait upon the President of the Board of Trade upon 


the new Patents and Trade Marks Registration Act. Special objec- 
tion is taken to Clauses 105 and 106, which make it penal to repre- 
sent any article as patented when no patent has been granted, or to 
use the royal arms without authority. Large stocks of locks and 
other hardwares have a lated on facturers’ shelves 
which bear these marks, and it is urged that if Clauses 105 and 106 
are literally enforced on January 1st serious injury will be inflicted. 

At most of the nail warehouses in the Hales Owen, Old Hill, and 
Cradley Heath districts, the employers have intimated their inten- 
tion of paying wages in accordance with the prices in the 1879 list, 
which is equivalent to a rise of 10 per cent. The Bromsgrove 
masters have also agreed to a similar concession. The demand for 
the class of forge nails affected is improved. 

The agricultural implement department continues to be an _in- 
teresting section of the annual Christmas Cattle Show in Bir- 
mingham. At the exhibition this week in Bingley Hall there were 
125 stands, as compared with 117 last year, and 110 in 1881. 

The Guarantee Fund for the proposed Fine Art and Industrial 
Exhibition in Wolverhampton next June now es £7000. 

At the Mason College, Birmingham, on Monday, Professor 
Smith, who occupies the chair of engineering, delivered the last of 
the present series of lectures to working men. It was on “‘ Factors 
and Margins of Safety to be Allowed in Designing Structures and 
Machines Built of Metal.” The professor dwelt upon the necessity 
for fully testing, but not for straining, all material used, and for 
making ample allowances for sudden and continued strains—the 
— of snow, wind pressure, and for unexpected increases in the 
load to be borne by the structure; and for uncertainty as to the 
quality of material. 

The depreciation of colllery plant was discussed by the Institute 
of Mining Engineers at Dudley on Monday. A paper by the 
secretary—Mr. A. Smith—advocated an annual inspection and 
valuation by a skilled valuer. A paper by Mr. A. Sopwith 
advocated, if possible, a system midway between the arbitrary 
mode usually adopted and the perfect way suggested by Mr. Smith. 
The general opinion of the ting was that the lives of machinery 
varied so much in different pits that it was impossible to have a 
hard-and-fast rule. 

The scheme for providing a technical school for Coventry pro- 
gresses. It is felt that no step that has been taken in connection 
with the trade of the city for many years past can compare with 
this movement in its ible influence for good upon its manu- 
facturing interests. Handsome donations and subscriptions are 
still coming in, and the Chamber of C have this week 
passed a resolution heartily supporting the scheme. 

Messrs. Woodward and Grosvenor, carpet manufacturers, of 
Kidderminster, have been the first to introduce the electric light in 
the manufacture of carpets. The electricity is generated by the 
motive-power used to drive the works machinery. The experiment 
is being watched with much interest. 

The miners employed at Earl Granville’s North Staffordshire 
collieries on Wednesday began to work at an increase of 10 per cent. 
This advance, however, only brings them up to the scale paid at all 
the other collieries in the district, where the same rate of pay as 
was in force before the recent unsuccessful twenty-two weeks’ 
strike has now been conceded. 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 


Manchester.—The crisis in the coal trade has passed over. 
fortunately without any serious mischief having been done, and 
much after the manner I have anticipated in previous ‘‘ Notes.” 
But although the decision come to by the miners’ representatives 
at the Sheffield conference on Tuesday virtually puts an end for 
the present to the threatened strike and the movement for securing 
advanced wages, so far as any combined action on the part of the 
men throughout the various colliery districts is concerned, may be 
said to have collapsed, it is scarcely probable the agitation will be 
allowed to drop. In one form or another it is certain to be a 
source of friction and irritation between employers and employed for 
some time to come, and it will therefore be of interest to point out 
impartially and briefly the actual position in which the coalowners 
and the colliers stand with regard to this question of wages. For 
this purpose I have very carefully collected statistics as to wages 
and prices, which can be verified if required, from the leading 
collieries throughout Lancashire. The chief movement in the 
recent agitation has been in the West Lancashire districts, and I 
will first take the average wages that are under the present scale 
being paid at several of the principal collieries. The highest 
average is 6s. 3d. to 7s. collier per day, and the maximum rate 
in this case is no doubt due to a large proportion of the men being 
employed in the cannel mines ; the other pits average 6s., 6s. 2d., 
to 6s. 3d., and 6s. 5d. per collier per day ; and taking the whole 
district, it would not be an unfair average to put the men’s es 
at 6s. per collier per day, with the average weekly earnings for five 
days—which is the limit to which the men have themselves re- 
stricted their labour—at 30s. I may add that the pits would be 
open for the men to go down the whole six days of the week if 
they choose, and to this extent they would be enabled to increase 
their earnings; but this is a process of getting more money which 
apparently, does not commend itself to the mind of the collier, an 
in some cases work is even limited to four and a-half days a week. 
Apart from the necessary curtailment of their earnings, the men 
in this matter of restricting the output have scarcely kept good 
faith with their ae tpn About two years ago a great outcry 
was raised for weekly pays, and these were conceded. This con- 
cession was estimated by the men themselves as equivalent to an 
advance of 5 per cent. in wages, and it was ted on the under- 
standing that the miners would work twelve days a fortnight, 
if there was work for them to do, But. this part of the 
bargain they have seen fit to ignore. Since November, 1881, two 
advances in wages, each of 10 per cent., have also been conceded 
to the men, and their wages are now 28°32 per cent. higher than 
in June, 1870, whilst the average selling price of coal is only ~— 
per ton higher; and, as compared with November, 1881, their 
wages are 22°26 per cent. higher, whilst the average selling price of 
coal when they demanded a further advance of 15 cent. was 
only 1,4,d. per ton higher than in November, 1881. It will thus be 
seen that whilst prices had not shown more than a small fractional 
improvement, the men were in receipt of wages which had been 
advanced upw: of 22 per cent. This, then, has been the basis 
0 which they have striven to set up a claim for a further 

vance of 15 per cent., and this also is the basis upon which the 
masters have refused to entertain the demands of the men. As 
regards the Manchester district, the average rate of wages would 
not seem to be quite so high; but taking one firm employing 3000 
men as an illustration, the average all through, after deducting the 
stoppages for holidays or other causes, is equal to 25s. 6d. a 
collier per week. The better class of men, however, earn a higher 
average than this, and selecting the pay sheets of about 150 of the 
best men, there was an average of £1 9s. 9d. per man per week 
upon a month’s earnings, the highest average for one set of men 
being £1 19s. 11d. per week. To this I may just add, as an illustra- 
tion of the wide difference in the way in which the men work, 
that in one mine and under similar conditions one set of men had 
during the t month made an average of £1 17s. 2d. per week, 
whilst another set had only made £1 2s. 4d. per week. The last 
advance of wages in the Manchester district was in November, 
1882, when simultaneously with an upward movement in prices 
the men got an advance of 10 per cent. It was then thought 
that trade was ey but the advanced prices were not long 
maintained, and during the ensuing summer they fell to a very 
low point, but wages remained without alteration. There has 
since been a recovery, but prices have not. yet got back to the 
point at which they stood when the last advance in wages was 
made. So far the advantage has been all on the side of the men 
as the rate of wages they have been receiving, and it may 


be accepted as a definite decision of the employers that until there 
is a general upward movement in the price of coal there will be no 
further advance in the rate of wag: s, 

The iron market during the past week has continued without 
animation in any department, and it is now scarcely probable that 
any business of weight will be on forward until after 
the turn of the year. Nominally prices are without 
material alteration, but the tendency of the market 
is in favour of buyers. In pig iron there has m very 
little business doing. Lancashire makers still hold for 45s, 
less 24 for forge and foundry qualities delivered equal to Man- 
chester, and prefer to work on with old contracts rather than press 
sales at lower prices. For good brands of Lincolnshire iron the 
leading makers still ask 44s, 10d. for forge and 45s. 10d. for 
foundry, less 2) delivered here; buyers, however, do not give these 
figures, and both Lincolnshire and Derbyshire brands are to be 
bought at comparatively low prices. 

In hematites there has been little or nothing doing, but there 
are some fairly fame steel rail orders in the market, which, when 
they are placed, will, it is expected, bring buyers into the market 
for the raw material. 

The finished iron trade has been very quiet, and the tendency is 
to give way a little in price to secure orders. Local and North 
Staffordshire bars are both to be bought at £6 2s. 6d., hoops at 
£6 7s. 6d., and sheets at £7 15s, to £7 17s. 6d. per ton delivered 
into the Manchester district. 

In the engineering branches of industry trade is not so bright as 
it has been, but the complaints I hear the most frequently are not 
so much of actual scarcity of work as the extremely low prices at 
which the work has to be taken. 

In the coal trade the collapse of the threatened strike has with- 
drawn the pressure for supplies which, during the last few weeks, 
has given an ap ce of briskness to the market. All classes 
of fuel have, however, of late been moving off so freely, in antici- 
pation of the stoppage of the pits, that an advance in prices was 
almost inevitable, and with the commencement of the month this 
has been pretty general. In the Manchester district, delivered 
rates for house coal have been put up 10d.; engine classes of fuel, 
5d.; and the wharf prices 5d. to 10d. per ton; whilst in the West 
Lancashire districts pit prices generally have gone up 1s. on round 
coals and 6d. on engine fuel. The average pit prices are now— 
11s. for best coals, 8s. 6d. to 9s. for seconds, 7s. 6d. to 8s. for 
common coals, fs, to 5s. 6d. for burgy, 4s. to 4s. 6d. for good slack, 
and about 3s. 6d. for common sorts, Now that the threatened 
strike is over there has been very little coal sold at the advanced 
pit prices, and as a considerable portion of the coal bought recently 

gone into stock, actual yroments for the present will only 
be small, so that it is doubtful how far colliery proprietors will be 
able to maintain the advance. 

The shipping trade is only moderate, with good Lancashire steam 
coal averaging 8s. to 8s. 6d. per ton, delivered at the High Level, 
Liverpool, or the Garston Docks, 

At the meeting of the Manchester Geological Society on Tues- 
day, Mr. W. Brown exhibited and explained a model of a patent 
safety catch for wire ripe guides in mine shafts. The invention 
has for its object the prevention of accidents to pit cages through 
the breaking of the winding rope. For this purpose two or more 
levers are p on each side of the cage on either side of the 
guide rod. These levers turn on pins secured to the sides of the 
cage; the ends of the levers nearest the guide rods are provided 
with hinge joints, from which extend suitable rods having rollers 
concaved to the diameter of the guide rod, with sides extending 
outwards, and having flat circular surfaces to ensure an effective 
grip on the guide and inclined planes which are fixed to the 
sides of the cage. The opposite ends of the levers are each 
by a hinge joint to connecting rods joined together above the cage 
by the rods to which the link is attached for securing the cage to 
the winding rope. When the cage is suspended the rollers are 
drawn away from the guide rods and the inclined planes, the 
whole weight of the cage being sup upon the connecting 
rods as well as the pins or centres of the levers, the tie-rod forming 
the connection between the rope and these centres. In the event, 
however, of the rope or any of the connections breaking, the whole 
—- of the cage is thrown upon the centres, causing the sus- 
pended ends of the levers to fall and the opposite ends to rise with 
lane and grip the guide rods, whereby 

by its own weight ones upon the 
lanes, thus preventing its fall dawn the 


the rollers into the inclined 
the cage is held, suppor 
rollers in the inclined \ ! 
shaft. To ensure that the levers are operated —= case of a 
rope > ie for pressing the levers against 
the guide 

Barrow.—I can hear of no e of any im ce havin 
taken place in any direction during the past week in the position o 
the hematite pig iron market. As I stated last week several firms 
in this district have commenced to reduce the output of metal, and 
this has a tendency to keep the stocks, which so far have been very 
heavy, from accumulating, as the output more nearly represents 
the deliveries, Few orders of any magnitude are being received by 
makers either on home or foreign account, and the small business 
doing seems to be more with a view of supplying immediate wants 
than with any idea of speculation ; but no doubt the near approach 
of the Christmas holidays is the cause of this. Prices are still at 
a very low point, and makers find it impossible to realise any 
profit on these transactions, Buyers still seem inclined to 
pull down prices, but makers strongly resist this step. Quota- 
tions this week have seen no change, No. 1 Bessemer 
sold at 48s. per ton net, prompt delivery; No. 2, 47s. 6d.; and No. 
3, 47s. per ton. makers are not so well employed as they 
might be, few orders being booked. There is yet, however, a 
considerable output from both the rail and merchant di 
Rails this week are quoted at from £4 10s. to £4 15s. per ton net 
at works. Shipbuilders are but indifferently employed. In one or 
two yards in the district an attempt is being 
prices, but this is strongly o 
great demand at from to 10s, 
and coke firmer. Shipping quiet. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE heavy order for wagons referred to in oy ht letter has 
been decided. The Great Northern Railway pany invited 
tenders for 2000 wagons, and of that number 1000 have been given 
to Messrs. Craven Bros., Darnall, Sheffield; 500 to Mr. William 
Stableford, of Leicester, and 500 to the Oldbury Wagon rag go 4 
A considerable order for steel rails for a home company is 
undecided. 

The strike is now abandoned, This im t decision was 
come to at a national conference held at Sheffield on Monday and 
Tuesday. About 135,000 miners were represented by delegates, 
who were presided over by Mr. W: a Lancashire delegate; Mr. 
Benjamin Pickard, Mr. J. Frith, and Mr. William Parrott, the 

wey, the ident, were resen: e “pro- 
ducing eoumiies of England, only Durham and Northumberland were 
represented. The Lancashire delegates came to the conference witha 
strong disinclination to adopt extreme measures. In fact, several 
of them stated that they had so often gone out when Yorkshire 
remained in that they had resolved this time to see Yorkshire 
actually on strike before they took this step. For Nottingham- 
shire it was stated that not 2000 could be depended upon to come 
out; Derbyshire was also divided, and very discouraging 
were read from South Staffordshire, North Staffordshire, and 
Cannock Chase. The Yorkshire delegates, with few exceptions, 

i e previous resolutions in favour o! — ‘or 15 per 
cont, wee peopesed and sevcnded, An amendment in favour of 
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the subject to the 27th December, in 
of so of the districts which had 
edged themselves to cease work being now dis- 
pleted to do so, was moved and seconded by 
Barnsley delegates. For the amendment there 
were twenty-eight votes, while six voted against 
and six were neutral. The amendment was there- 
fore carried. Practically it means that the strike 
is altogether abandoned, for it is very improbable 
indeed that the whole question will be re-opened 
again on the 27th inst. 

‘At the pit-head conference of Yorkshire miners 
held the same afternoon, there was a long and 
somewhat acrimonious discussion. Of course, a 
strike to be successful must be universal, and the 
resolution pussed at the general conference in ths 
morning had destroyed all ho; of there being any 
unanimity on the part of the colliers’ delegates 
even in Yorkshire. Mr. E. Cowey, the president 
of the Yorkshire Miners’ Association, confessed 
to feeling humiliated at having to beat a retreat ; 
but, along with Mr. Pickard, he felt the hopeless- 
ness of engaging in a struggle single-handed. 
It was accordingly resolved, with two dissentients, 
“That this conference regrets that the other 
counties have failed to carry out the Manchester 
Conference resolutions; we hereby agree that 
deputations wait upon our employers to withdraw 
our notices to-morrow, seeing that we are not 
willing to plunge our district into a strike and 
fight the battle by ourselves; and we further 
agree that a conference be held in Barnsley on 
Saturday, at eleven o'clock, to hear the reports as 
to how the notices have withdrawn, and to 
decide upon our future action.” The object of 
the conference at Barnsley is to see if the coal- 
owners have generally permitted the men to 
withdraw their notices, and to ascertain if any of 
the employers had “‘ taken advantage” of miners 
who had been prominent in the agitation and 
threatened strike. 

Everywhere news of the abandonment of the 
strike was received as a great rélief, not only by 
the colliers themselves, but by the steel-workers, 
ironworkers, the general public, and tradespeople 
in particular. ices of coal will now go down 
as rapidly as they rose, and ina short time the 
i compelled to put men on 
reduced employment—probably three days a week. 
An immense quantity of fuel has bee 


vaste to the continued depression of the pig iron 
t 


At most of the shipyards at Stockton, Hartle- 
pool, and Middlesbrough notices have been posted 
up stating that, owing to the depression in trade 
reductions must be made in piecework prices and 
time wages, to take effect in February next, 
—* prices will be reduced 10 to 20 per 
cen’ 
In answer to the notice given by the masters 
connected with the Board of Arbitration for a 
5 per cent. reduction, the operatives have sent in 
counter claims as follows:—“‘ First, substantial 
advance on present rates; secondly, a minimum 
rate to be established; thirdly, if any new scale 
is to be adopted, to be on a more liberal basis than 
the one now in operation.” A meeting of the 
board is summoned at Darlington on the 5th 
inst., when the wages question will be fully dis- 
cu An arbitration will no doubt ensue, and 
the referee will, if possible, be then appointed. 
Messrs. Bolckow, Vaughan, and Co., Limited, 
have given notice to their workmen for a reduc- 
tion of wages to come into operation with the 
new year. They claim 10 per cent. off the steel 
workers and 5 per cent. off mechanics. 

It is reported that the ironworkers engaged in 
the manufactured iron trade intend to p 
Mr. C. J. Coleman, the Middlesbrough stipendiary 
magistrate, as referee in the approaching arbitra- 
tion for the settlement of their wages. It willbe 
remembered that Mr. Coleman acted recently in 
a similar a between Messrs. Bolckow, 
Vaughan, and Co, and their men. 

It is not likely, however, that the employers 


will to anyone not prac 
with their trade.. 


NOTES FROM SCOTLAND. 
(From our own Correspondent. 

THE Glasgow iron market has been to some 
extent affected by the failures that occurred last 
week in the local iron and shipbuilding trades. 
It is now believed, however, that the worst 
regarding these is known, and that other 
stoppages of importance need not, in the mean- 
time, be apprehended. There has not been very 
much of consequence doing in the iron market. 


tically acquain 


n 

lated in view of the strike. It is stated that the 
Midland Company alone had 30,000 loaded wagons 
on their system, and the sidings of every coal- 
carrying company were literally blocked up last 
Saturday. On Monday and Tuesday the repre- 
sentatives of many coal companies and hant 


The tr tions have been for the most part of 
the jobbing description, with the view of securing 
differences, in the s lative department. As 
to the legitimate business, the demand for export 
has materially slackened—a fact which is made 
clear by the marked diminution in the amount of 


were waiting outside the conference-room, in the 
hope of getting early news of the decision come 


to by the delegates, and on its becoming known | ton 


that the strike had been abandoned the news was 


employment. It is not known how the fire origi- 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SLIGHTLY better feeling was noticeable at the 
Cleveland iron market, held at Middlesbrough on 
Tuesday last. The prices which have ruled during 
the last few days were fully maintained, and there 
was more disposition to buy on the part of con- 
sumers than for some time past. Makers and 
merchants were thereupon somewhat less anxious 
to sell. No, 3 g.m.b, was offered by merchants at 
37s. per ton, but most makers held out for 3d. to 
6d. per ton more than that figure. It is thought 
that lower rates will not now be quoted—at all 
events before the holidays—as most producers are 
fully booked to the end of the year. No. 4 forge 
iron was on Tuesday offered at 35s. 6d. per ton. 

Warrants are in small request, and not above 
37s. per ton is obtainable. The stock of Cleve- 
land pig iron in Messrs, Connal’s Middlesbrough 
stores has remained almost stationary for a fort- 
night. On Monday last the quantity held was 
63,593 tons, being 302 tons less than when last 
reported. At Glasgow the stock on Monday was 
584,088 tons, being a reduction of 1399 tons for 
the week. 

The finished iron trade shows little change. 
Manufacturers have orders which will keep their 
works going till the end of the year, and are 
about able to maintain the prices which have 
ruled for the last month ; fresh orders are, how- 
ever, not readily secured. Ship plates are 
quoted at £5 17s. 6d. to £6 per ton; angles at 
£5 12s. 6d., and common bars at £5 15s., all free 
on trucks at makers’ works less 24 per cent. 
discount, 

The exports of pig iron from the Tees last month 
were almost unprecedented, amounting as they 
did to 101,114 tons. This quantity has been 
exceeded only once in the history of the trade of 
the district, and then only by about 50 tons. 
The principal items in last month’s shipments are 
as follows, viz.:—To Scotland, 28, tons; to 
Germany, 17,020 tons; to Wales, 14,097 tons; to 
Holland, 10,939 tons; and to France, 11,285 tons. 
The shipments of manufactured iron and steel 
were also much heavier than they have been fora 
long time, the quantity being 40,437 tons. 

 ironmasters’ returns for November were 
issued on the 3rd inst. They show that there are 
118 furnaces at work, 84 producing Cleveland pig 
iron and 34 hematite ond bese pig. The 
make of iron of kinds amounted to 228,050 
tons. The total quantity of iron in stock at the 
end of the month was 220,288 tons, being a reduc- 
tion of 21,798 tons since October 31st. 

It will be remembered that the Durham miners 

ve notice a short time since to terminate the 
sliding scale which has regulated their for 
the last two years. This notice expires on Decem- 
ber 31st, and it is to be hoped that some arrange- 
ments of a not less satisfactory character will 

it. The men have applied for an advance 

of 10 per cent., and ask for several other conces- 
sions before agreeing to — any renewal of the 
sliding scale system. The whole question is under 
consideration by the owners, who promise a definite 

essrs. Stevenson, Jaques, and Co., have given 
notice to leave to about ty of their ane at 


beck, and intend to down one of the 
at their Middlesbrough works, 


the ship ts, On the other hand, the stocks of 
pig iron in the warrant stores continue to decrease, 
the quantity for the past week being over 1200 
s. There are now 101 furnaces in blast, 
against 114 at the same date last year. 

Business was done in the warrant market on 
Friday up to 44s. 4d. cash. On Monday forenoon 
transactions took place at 43s. to 44s. 24d., 
44s, 4d. and 44s, 34d. cash, and 41s. 34d. to 
44s. 54d. one month; the quotations in the 
afternoon being 44s. 3d. to 44s. 64d. cash and 
44s, 54d. to 44s, 8d. one month. Business was 
done on Tuesday at from 44s. 6d. to 44s, 44d. 
cash, and 44s, 8d. to 44s. 64d. one month. On 
Wednesday business was done at 44s, 5d. to 
44s, 7d. cash and 44s, 64d. to 44s, 9d. one month. 
To-day—-Thursday—transactions took place at 
44s, 7d. to 44s, cash and 44s, 9d. to 44s, 84d. 
one month, 

The quotations of makers’ iron areagain somewhat 
low, as follows :—Gartsherrie, f.o.b. at Glasgow, 

ton, No. 1, 52s.; No. 3, 49s. 6d.; Coltness, 
5s. and 51s.; Langloan, 54s. and 51s.; Summerlee, 
53s. 6d. and 493.; Calder, 55s. and 47s. 6d.; 
Carnbroe, 53s, and 48s.; Clyde, 48s. and 46s.; 
Monkland, 45s. 9d. and 43s. 6d.; Quarter, 45s. 
and 43s, 3d.; Govan, at Broomielaw, 45s. 9d. 
and 43s, 3 Shotts, 55s. and 
Carron, at Grangemou' . (specially selected, 
doe. 63. and 45s, 64:3 Glengarnock, at Ardrosmn, 
an s. 6d.; Glengarnock, at 
53s. and 45s. 6d.; Eglinton, 46s. 6d. and 43s. 6d.; 
Dalmellington, 48s. and 47s. 

The imports of iron ore from abroad in the past 
week were smaller than usual, but the quantity 
being consumed is very considerable. 

Operations have just been commenced by the 
Brandon Iron and Steel Company for the erection 
of an iron and steel works at the village of 
Craigneak, near Motherwell. The intention is to 
proceed with the works as speedily as ible, 
and it is believed they will employ about 300 men. 
Messrs. Miller and Co., engineers, Coatbridge, 
have contracted to supply the necessary engines 
and machinery. The works will be close to the 
Caledonian Railway, which will afford every 
facility for traffic. 

The question of the ironworkers’ wages at the 
malleable and rolling mills in Lanarkshire still 
engages attention. Several weeks ago the pay of 
the men was reduced in accordance with an award 
in the North of England, there having been an 
understanding in force for a long time that, to avoid 
disputes wages should rise and fall with those 
across the Border. The men object to the decline 
on this occasion, because when it took place trade 
was specially active; but the masters naturally 
hold to the agreement, because if they had been 
slack and an advance given in England, they 
might still have been obliged to increase wages. 
The necessity for adhering to the rule is all the 
greater at present, because dull times are in pros- 
pect. A meeting of the central executive of the 
men has been held, and the secretary instructed 
to give notice to the employers that Monday next 
will be held as an idle day in all the works 
affected. 

The export trade in manufactured iron and 
steel materials continues good. In the past week 
there was despatched from the Clyde general iron 
manufactures valued at £27,200; steel 

; sewing machines, £10,200; anid machinery, 
£11,000. 

There has been a good business in the shipment 
of coal at the Clyde ports in the t week, but 
the coalmasters are again complaining of a scarcity 
of regres for conveying from the pits to 
their destinations. The f.o.b. prices at G Ww 
are :—Main, 7s. to 7s. 6d. ton; ell, 8s. 6d. to 
9s. 6d.; splint, 7s. 9d. to 8s, 3d.; and steam, 8s. 6d. to 
9s. 6d. A better demand having been experienced 
= dross, the prices for it are rather more firm. 
Business is comparatively good in Ayrshire; but 
in the Slamannan and Airdrie districts the masters 


are reported to be reconsidering the wages’ ques- 


tion on account of the prices of steam coals not 
being fully maintained. At Grangemouth the 
week’s export of coals has been 5740 tons, while 
5000 tons were despatched from Leith. Business 
cones to be a shade quieter in Fifeshire, and the 
failure of the West of Fife Coal Songenn has 
prodeees a bad effect, at least temporarily, on the 
trade, 
There is a fair business in the Scotch mineral 
oil trade, although prices of ammonia have 
recovered only to a slight extent. 
The wages of ironworkers in the Clyde ship- 
ards were on Monday reduced by 10 per cent., 
but private meetings have taken place between 
representatives of the masters and workmen, with 
the object of having the amount of the reduction 
somewhat modified, if this should be at all found 
possible. The failures that were reported last 
week in the shipbuilding and iron trades of the 
Clyde are not expected to be followed by others 
of any moment at present, although there can be 
little question that many firms have had not a 
little difficulty in making both ends meet. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue clearance of Plymouth Works continues, 
and a rapid dispersion of the plant is being made 
to all parts of the country. De Bergue’s plant, 
Llandaff, is also cleared away, and only the shell 
of the works is left. These things following in 
the track of Penydarran, shows the course of 
things. In less than two years only the sites of 
the old industries of Penydarran, Plymouth, Tre- 


ted | forest, Gadlys, and Llwydcoed will remain, and, 


judging from prominent indications, there is 
litt e or no likelihood of new works being started 
on new principles. 

A noticeable characteristic of the new iron- 
works in Wales is economy of process, and even 
if the iron trade should sink lower than what it 
now is, Wales could keep its head above water 
when most of the mills in the North would have 
to close. I give this as the practical opinion of 
one who has had the fullest opportunities for 
forming an opinion, and having visited nearly all 
the works in England, expresses his strong 
approval of the manner in which Cyfarthfa is 
being laid out. 

An order for 20,000 tons of rails has been placed 
in Glamorgan and Monmouth for delivery next 
year. Yet, confessedly; trade is bad and low 
quotations fail to bring business. The only brisk- 
ness shown is in connection with coal, and with 
railway projects calculated to give easy access to 
virgin coalfields, I note that the Taff Vale, Lon- 
don and North-Western, and Great Western are 
already in the field, and the next session promises 
to be a busy one. 

The railway employés of the Taff appear to be 
more contented. Now that promises of altered 
hours are made, the Taff Railway Company is 
simply iting the pletion of its arrange- 
ment to do this, but I find that its hours com- 

very favourably with those of the Midlandand 
the Great Northern especially. The ironworkers 
have held a meeting this week in advocacy of an 
arbitration and sliding scale association, and a 
final meeting at Dowlais is announced. They 
appear resolved to carry their movement out, and 
are chiefly impelled by. the success of the Coal- 
owners’ Association scale, which is workin 
admirably. There is no falling off in the deman 
for coal, but there is in the quantity exported, 
on account of the bad weather. A good deal of 
hampering has taken place at the various ports 
this week in co ence, and Swansea has been 
in particular a considerable sufferer. The trade, 
however, especially in best steam, in all the 
Rhondda coals and house coals, is good. 

Some degree of concern is felt at Swansea as to 
the results which may attend the lamented death 
of Sir W. Siemens. Itremains to be seen whether 
the industry associated with his name will con- 
tinue on its old lines or be modified. 

Another great change is coming. On Satur- 
day a petition will be lodged against the Aberdare 
and Plymouth Company, and the names of the 
petitioners will command all attention. It has 
taken a long time to bring matters to this, and 
the result must awaken a great deal of anxiety. 

The humble inventor of the ‘‘ Billy Fair Play ” 
machine, well known at all the collieries, died thi 
week. He was an ingenious man, and designed 
other inventions of note. 

I am glad to hear that most of the disturbin 
influences in the Rhondda are being allayed, an 
the ful working of the Welsh valleys is in 
marked contrast to the North of England. The 
Clydach doctor question has been settled, and the 
oe little upset at present is at Gelli, where a 
number of the colliers have been summoned. 

I have little to report favourably in connection 
with tin-plate. Makers busy. New orders sctrce, 


Mr. THomas Knowies.—The death is an- 
nounced of Mr. Thomas Knowles, senior member 
for the borough of Wigan, on the 3rd inst., at his 
residence, Darnhall-hall, near Winsford, Cheshire. 
Mr. Knowles was born at Ince, near Wigan, in 
1824, and when nine years old begaa to work in a 
mine. He attended a night school frequently 
after fifteen hours’ work. He filled most of the 
offices at the colliery, and when twenty-four 

ears old was appointed manager by the late Mr. 
ie Pearson at his Ince Collieries. Six years 
later, owing to his business abilities, he was taken 
into partnership by Mr. Pearson. Ten years ago 
the works connected with the Dallam Ironworks, 
Warrington, were amalgamated with the Wigan 
Collieries, and the concern has since been worked 
as the Pearson and Knowles Coal and Iron Com- 
pany, Limited, Mr. Knowles being chairman. In 
addition to this Mr. Knowles carried on cotton- 
spinning at Sovereign Mills, Wigan. He was a 
member of the Wigan Town Council for twen 
years, and twice filled the office of mayor. He 
was a director of the London and Nerth-Western 
Railway Company and Manchester and Liverpool 
District Banking Company, a justice of the peace 
for the county, &c. For two years he occupied 
the post of president of the Mining Association of 
Great Britain. He took an active part in the 
debates on the Employers’ Liability Act, but was 
overcome with his exertions, and a voyage to 
America with the Duke of Sutherland failed to 
completely restore him. He was able afterwards 
to attend to his Parliamentary duties for a time, 


but was seized with @ paralytic stroke, 
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27th November, 1883. 

5532. Winpinc Cortow, &., H. C. Hill and H. H. 
Brown, Stalybridge. 

5533. Brock Ice, H. C. Smith, Richmond. 

5534. Asn Horsts, J. D. Spreckels, San Fran 

5535. TeLecrapaic Rexays, J. H. Johnson.—(J. A. 
Maloney and G. W. Cooper, Washington, U.S.) 

5536. Pencits, J. Darling, Glasgow. 

5537. Heatine Arr, J. Murray, Paisley. 

Marine Enotxes, W. B. Thompson, 


5539. ELecrric CurRENT, &c., M. Immisch, 
London. 

5540. Szeconpary Vottaic Batrerigs, A. Khotinsky, 
London, 


5541. Propuctse Motive Power, W. Ross, London. 

5542. Gas, A. J. Boult.—{J. Hanlon, New York, and 
J. B. Leadley, New Jersey.) 

5543, Gas Enoises, L. H. Nash, Brooklyn, U.S. 

5544, Bicarsonate of Sopa, A. M. Clark.—(La Sociéié 
Anonyme des Produits Chimiques de i’ Est, France.) 

5545. Micropnonss, F. J. Semal, Belgium. 

5546. Latnes, J. A. B. de Castelberg.—(C. Piquerez, 
St. Ursanne, Switzerland.) 

5547. ApveRTIsInG, H. Bonneville.—(A. Ralu, France.) 

5548. IncanpEescent Evecrric Lamps, J. C. Mewbura. 
—(J. Kahn and I. Brauer, Vienna.) 

5549. Looms for Wzavine, R. Hall and C. Ellis, Bury. 

5550. Manure, J. H. Kidd, Wrexham. 

555L. REVERBERATORY Gas Furnaces, W. L. McNair, 
Golden, Colorado, U.8.) 

5552. Srppon Borrie, H. H. Lake.—(La Socicté J. 
Vidie et Fils, Pantin, France.) 

5553. Treatinc Mixep Fasrics, 8. Pitt.—(Madame 


, Iseron, nce. 
5554. Manuracturine Faprics, H. H. Lake.—(J. B. 
Bdson, Massachusetts, U.8.) 


28th November, 1883. 

5555. and Parasots, J. H. Johnson.— 
(J. N. Colby, New London, U.S ) 

5556. Dressine Frovur, &c., G. C. Janssen, Hamburg. 

5557. Opgeninc Sroprperep Borries, R. Swales and 
W. P. Cherry, Hull. 

5558. CurTine and Dressinc &c., W. Burke. 
—(Messrs. Puissant Fréres, Belgium.) 

5559. Lamps, G. Wood, Warrington. 

5560. Traction Excines, W. Wilkinson, Wigan. 

5561. the Inner Seivaces of DovusLe PILE 
Fasaics, 8. C. Lister and J. Reixach, Bradford. 

5562. GeneraTine ELecrric Currents, A. B. Cunning- 
ham, London. 

5563. VENTILATED Quit, G. Pocknell, Exeter. 

5564. Repucine Ores, A. M. Clark.—(J. B. 0. Thiéble- 
mont, Paris, France.) 

29th November, 1883. 

5565. Fish Torpepors, A. Sauvée.—(J. B. 
Canet, Paris, France.) 

5566. SHuTTLe Tonoues, W. Carr, Bury. 

5567. Bosses for Carriace H. J. 
Haddan.—(J. J. Schmidt, Erfurt, Germany.) 

5568, ManuracTuRING Merat, H. D. Pochin, 


es. 

5569. VeLocipepes, P. Adie, London. 

5570. Gas Motor Enoines, T. M. Williamson, J. 
Malam, and W. A. Ireland, Southport. 

5571. Browine Grass, A. M. Clark.—(La Société Appert 
Fréres, Paris, France.) 

5572. Castine Steer Incors, J. H. Poole, Glasgow. 

5573. PeramBuLatore, W. Dawson, Leeds. 

5574. Boxes, T. 8. Sykes, Liverpool. 

5575. Taicycies, H. Knight, London. 

5576. Coatinc for Protectinc Buitpines, &c., from 
Heat, T. H. Fielding and A. N. Jonsen, Sydney. 

5577. MANUFACTURING CoKE, &c., A. B. Cowan, Spenny- 


moor. 
80th November, 1883. 

5578. Paper Casks or Vessets, F. C. Glaser.—(F. West- 
phal, Bergisch Gladbach, Prussia. 

5579. Cueckixe the Issvug of Tickets, A. Johnson, 
Birkenhead. 

55£0. Coopiines, C. E. Newill, Kochdale. 

5581. Finisoine TextiLe Fasrics, F. Dehaitre, Paris. 

5582. Sattcy.ic Acip, T. Kemp, Berlin. 

5583. Tricycies, T. Humber, Beeston. 

5584. Ienrrine Apparatus, H. J. Haddan.— 
(B. Witte, Vienna.) 

5585. Firronc Winpow Sasues and Frames, W. J. 
Penny, London. 

5586. Disencacine Surps from Moorines, G. H. Lewis, 
Southampton. 

5587. WoRKING AuDIBLE Foo S1enats, J. R. Wigham, 
Dublin. 

5588. CrrcuLar Kwitrine Macuines, W. R. Lake.— 
(A, Bonamy, Oise, France.) 

5589. VeLocipepes, 8. Hall, London. 

5590. Macutnes, E. Edwards.—(L. Bosi, Italy.) 

5591. Speciric Gravitiss, &., J. C. Steven- 


son, Liv 
1st December, 1883. 

5592. Fite-wHeEeE1, E. Dufriche-Miroude, Paris. 

5593. Ostarnina Ixrustons from Corres, &c., W. N. 
Hutchinson, Bideford. 

5594. Woo.-wasHING Macuines, J. Campbell, Bradford. 

5595. Manuracturine Iron and Sree., E. Edmunds, 
Pontnewydd. 

5596. VenTILaTING Apparatus, G. Greig, Stonehaven. 

5597. Hoor Skirts and Busties, M. Rosenstock, New 
York, U.S. 

5598. Compinc, &., Dyep Hanks of Yarn, H. A. 
Crowther and J. Moorhouse, Huddersfield. 

5599. Stream, &c., Exoinxs, T. Blamires, Huddersfield. 

5600. Uritistne Boorta, G. F. Redfern.—(J. Stickle, 
Denver, Colorado.) 

5601. Bicycies, J. G. Parker, London. 

5602. ContTROLLING Raitway A. M. Clark. 
—(Railway Speciality Manufacturing Company, U.8.) 

5603. Packacss, C. Mace, jon. 

5604. Couptinas, L. Sterne, London, 

8rd December, 1888. 

5605. Sopa, W. Weldon, Burstow. 

5606. Hau.ine Nets, G. Souter, Elgin. 

5607. Seamiess Upper Leatner for Boots, T. T. 
Marshall, Jarvis, Ontario. 

5608. Mecuanicat Venice, Robin, Paris. 

5609. Dryine CLotuinG, J. Hawkesworth, Stokeford. 

5610. TricycLes, W. J. Lloyd, Harborne. 

5611. InsuLators, G. W. Hannam.—(8. Oakman, U.8.) 

5612. Tricycies, E. R. Settle, Coventry. 

5618, VELociPEpEs, W. Wise.—(F. von Paistring, Saxony.) 

5614. Paeservine,&c., Beers, W. Aubert, jun., London. 

5615. Execrric Licnut Apparatus, H, J. 
Haddan.—(J. Beduwé, Liege, ) 

5616. Propucine Desicns, &c., &c., G. 
Hand-Smith, London. 

5617. Wueets, T. L. Aveling, Rochester. 

5618. Fastengrs for CLotaixc, W. P. Thompson.— 
(Messrs. De Saint Denis and Co., Paris.) 


5619. and TELEPHONE A, J. Boult 
—(@. Gray, Boston, U.8.) ie 


453 
THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. & 
*,* It has come to our notice that some applicants of the te 
| Patent-office Sales Department, for Patent Specification:, 
| have caused much trouble and 
mistake has been made by looking at Toe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 
| 
promptly telegraphed over the kingdom. j 
The Eclipse Cutlery Works, Sheffield—Messrs, 
Wheatley Brothers—was destroyed by fire on the 
morning of the 5th inst. The loss is £4000. : 
Between 300 and 400 men are thrown out of 
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5620. Lrsaicatne Mecnanism, A. H. Lesch and W, | 4400. F.xuve the Pores of Lawn Tennis Nets, T. B. H. | 2879. Propetters, J. Betteley, London.—9th June, | 1904, 6d; 1905, 6d.; 1906, 6d.; 1909, 8d.; 1911, 2d; 
Bateson, *igan. Cochrane, Ryie 14th September, 1883. 1888. 1914, 6d.; 1916, 2d; 1919, 4d.; 1920, 6d.; 1921, 24; 
562!. Lavine Wo Pavement, G. W. von Nawrocki— | 4434 Hypxomerers and SACCHAROMATERE, T. Derham, | £921. Roorina Tives, C. Major, Bridgwater.—12th | 1922, 6d; 1928, 8d.; 1924, 6d; 1925, 4d; 1926, 2d.; 
(R Albrecht, Tilsit, Germany ) Bolton.—17th ‘une, 1927, 2d.; 1928, 6d.; 1929, 4d.; 1980, 24; 1931, 8d; 
5622 OaNaMENTAL ARTICLES from | 4677. GaINDING CausticSopa. 8. Pitt, Sutton.—A com- | 2922. J. E. H. Gordon, London.— | 1982, 2d.; 1933, 2d.; 1934, ; 1985, 6d.; 1938, 6d.; 
Weoo Pup, &c., P. Jeusen.— (4. Andersson, Sweden.) munication from F. P Harned.—2nd October, 1383. 12th June, 1 1989, 4d; 1940, 2d.; 1941, 2d.; 1942, 6d.; 1918, 4d; 
‘LERS, ‘ordoff, 8. — Oct 1883. son, on, —13th June, 188 , 2d.; 1, 1953, 6d.; Od.; » 2d.;5 
Inventions Protected for Six Months on i : ed: i 
Deposit of Complete Specifications. 16th Race, ©. Pleper, London.—1ith 1908) 4 1906" 1967, ea: 
55°2 Garyprse the Treaps of WHerts, E. P. Alex- | 5083. Topacco Pipss, W. A. Ross, Actop, and H. | 2094 Execrric Incanprscexce Lamps, A. M. Clark, | 1969, 2d; 1970, 2d.; 1971, 6d.; 1978, 2d.; 1974, 6d.; 
ander, Southampton-buildings, London.—A_com- Lawson, Clapham.—25th deieten th 1883 London.—15th June, 1883. 1975, 6d.; 1976, 6a ; 1979, 2d.; 1980, 6d.; 1981, 6d.; 
munication from - - McIutyre, Chicago, U.8.— |} 5098. Movip:ne Screw Forms, &c.. D. Rylands, Stair- | 3093. ExTRactinc Sugar from Moxassee, J. H. John- | 1982, 6d.; 4, 8d.; 1985, 6d.; 1986, 2d.; 1987, 6d.; 
26th November, 188 foot.—A com from H. Brocke.—26'h October, 1883. son, London.—2lst Jom, 1883. 1988, 2d,; , 2d.; 1991, 6d.; 1992, 2d.; 199%, 2d.; 
5534. A-n Horns. 7. D. Spreckels, San Franciseo.— | 5181. Sewine Macuunes, W. F. Thomas, London.—29th | 3109. Pavements, &c, E. G. Banner, London.—22nd | 1994, 1995, 4d.; 1996, 2d.; 1998, 4d.; 1996, 6d ; 
27th November, 1583. October, 1883. June, 1883, 2000, 4d.; 2001, 6d; 2002, 6d; 8, 4d.; 2008, 6d.; 
5542. avd Heatine Gas, A. J. Boult, Funwacts, A.G Brookes. London.—A communi- | 3179. TRicvoies, & , 2009, 4d.; 2010, 6d; 2C13, 2019, 6d.; 2022, 4d; 
High Holborn, London. - A communication from J. rom L. P. French —3"th October, 1883. Paddock, Birmingham —26th 2026, 44.; 2027, 6d.; £082, Pd.; £035, 6d.; 2086, 6d.; 
Banlow, New York, ag Camden, New Moust the Wueris of Rarcway Carrraces, | 3201. Heatixo Warsr, &c, J. London.— | 2042, 2d.; 2045, 64. ; 2049, 4d.; 2052, 6d; 
Jersey.—27th November, } J. Thornhill, T. Forknall and E. Thornhill, | —27th June, 1883. 2054, 2059, 4d.; 2099, 2107, 4d; 2 60, 4d,; 
£543. Gas Eno:nes, L. H. Nash, Brooklyn, New York.| near —S0th October, 188%. $258. Propucine Destons upon J. J. Sachs, 2:09, "6d. ; 2872, 6a 2400. 1s, 2724, 6d ; 
—27th November, 1883 5168. oRaTE Putas. éc, E. K. Muspratt, near London.—30ih June, 1£83 6d. 8050, 8d.; 8289, 1, 6d.; 8966, 6d.; 
Qu:it, G. Pocknell, Exeter.—2ith and G. Eschellman, Widnes.—3!st Q:to- | 364. Boots and 8uoxs, I. Drakeford, Northampton.— | 4036, 4044, 2d.; ‘4058, 
‘ovem 6th July, 1883. 
5565. Firm Torespors, A. Sauvée. Parlia- | 5183. Cuiorate of E. K. Muspratt, near Liver- | $396. Doon Searnos, D. and 8. Timings, Birmingham. 
ety pool. & G. E-chellmann, Widnes. —Stet 9th July 2 Phten ce OD 
J. BG. ‘Canet, Paris.— 29th Novemter, 1883. 5522 Grinprno the Treads of RatLway &c., | 410. IxpiA-RUBBER Spainos for Ratway ls. must be remitted 
E. P. Alexander, London —A communication from pencer, London —10th July, 1883. pao 
Patents which the Stamp Duty of £50 = W. Mclutyre —26¢h November, 1 8471. Fasrenrnes for the Hames of ORSES, éc., F. B h Hol to Mr nn Laok, her 4 
on . Gas Exoines, L. H. Nash, No | | Goodman, Birmingham.—18ch Jw, 1888. born, 
has been pai 1883. 8568 Gas Motor Exoings, C. T. Wordsworth, Leeds, ce, Bou! lane, 
4926. Ccpprrs for Worts, T. Bloom, Boston. 


— 26th November, 1880. 

Onzs, &c., F. M. Lyte, Putney.—26th 

4963. PLovcns, J. Howard and E. T. Bousfield, Bedford. 
—29ta November, 1380 

4991. Batraky or Macuime Guns, T. Nordenfelt, Lon- 
don. —30th November, 1880. 

4962 for Boots, H. Lake, London. — 
November, 130. 

5034. Sream: HIPs, White, Isle of Wight.--8rd 
December 1880 


5041. and Macurmery, B. A Dob- 
son R. C Tonge Boltor.—3rd December, 18+ 0. 
496°, Die ovvine in Chemical Processes, &c , J. F. N. 
Macay, London —29thk November, 1880. 

4984. Treating Juve, &c., C. F. 
30th November. 1880. 

£0:9. Rive Spixnixe Faames, A. M. Clark, London — 
Qnd December, 1880. 

4975. MacHINE®, Mitchell, Newcastle-on- 
Tyne.— November, 18% 

5021. Daivino Gear cf amen T. Bradford, London. 
December, 1880. 

B. Morgan, London.— 8th Decem- 


CoLourixc Matrers, J. H. Johnson, 
London. — 15th December, 1880. 

5001. Pamtmc. Foipine, and Crrrixe — 
P. D. Hedderwick, Glasgow. —)at December, 1880. 

5025. CLeanino Fives, R. Sutcliffe, Idle.—2nd Decem- 
ber, 1860. 

£036. Prevextine Iscrvetation, A. Jay, near Bristol. 


5050, Borers, W. H. Mirfin, Manchester, and E Nield, 
O!dham.— 4th December, 1880. 

5491. Wes Macuryes, J. Foster, Preston.— 
30th December, 


» 1880. 


Duty of £100 


27th November, 1876. 
4645. Maxine up Paistrp Paper into &c., W. 
_Conquest, London —30th N 

4715. SEAMLESS Touses and | Rope, EE 
and W. M 
876. 

4515. Froatrre Licuts, C. D. Abel, London. —2lst 
November, 1876. 

4582. Pristixe J. Foster, Preston.— 
27th November, 1876. 

4599 and Crocs, J. Blakey, Leeds.— 

6. 


2£06. Avarm N. J. Holmes, London. 
ILERS, &C., 
Liverpool.—29th November, 1 » 
486?. Lock Top for SPINDLES, T. K. Hatter:ley, Leeds. 
December, 1876. 
4765, ELectric W. Morgan-Brown, Lon- 
don.— 9th December, 1876. 
Brick-MsKING Macuiveny, =. J., and W. Ward, 
, Leeds — December, 1 
‘Bortse or Workixo &c., W. R. Lake, 
Loncon.—4:h D.cember, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for filing opposition, 2ist Di ber, 1888.) 
&c., G. Warwick, Aston.—l7th July, 

1 


Suzep Sueass, T. Birkhead, Sheffield.—24th July, 


3628 VeLocirprprs, M. D. Rucker and J. Winter- 
sclladen, London.— 24th July, 18&3. 

3647. VevTiLator Cow Ls, &c., A. Mechapn, Glasgow.— 
25th July, 1883. 

8648. Fire-Resistinc Doors, F. W. E. Braid, London. 
—25th July, 1883. 

3649. the Cuanoine of Heaps in Locs, 

~ aa D. Rhodes, Huddersfield —25th 

July, 18& 

3656. 


Bennett, Portswood —25th July, 1883. 
Fastesers, H. Greene, London.— 26th July, 


9673. Carriers for Harvesters, W. Cranston, 
London.—A com. from W. A. Wood.—27th July, 1883. 

8675. Mats or FLour CovERINGs, R. z, New 
York.—27th July, 1883. 

3676. Percoss to Remar in Rooms 
with Smoxe, &c., L. A. Groth. London.- A commu- 
nication from B. Fg un —27th July, 1883. 

= Maxine Casgs, 8. Wright, 27th July, 


883. 

3679. and Rerisinc Furnaces, N. Frere, 
Molenbeck.— 27th July, 1883. 

CHANDELIERS, &., J, Nadal, London.— 

iy, 

3687. Cuatns, F. c. Glaser, Berlin.—A com. from F. W. 
A. Erdmann and H. Ruperti.—28th July, 1883. 

3691. Baxixe Baran, &c., H. J. Haddap, London.—A 
commuziication from A. Klucke.—28th July, 1883. 

3696. A-certainine the Srerp of F. H. En 
London.—A com. from O. Pezoldt.—28th July, 1823. 

3707. for Ostarnine Impressions RtPRESENT- 
isc Lace Mrpatiions, R. Lanham, London.—28th 
July, 1883. 

8719 Screw Hooks, &c.,8. W. and J. A. Richards, 
Birmingham — — 20th July, 1883. 

Staik Pape, T. Griffith, Manchester.—lst August, 


5795. -Boats, G. Skelton, Millwall.—8rd August, 


for for Parnt, T. T. Crook, Bolton 
883. 
in Kare, &c., J. 8. Birch, New York.—7th 


Paec.pitaTeD ProsruatTe of Limr, W. Weldon, 
Burstow.—A communication fr 


om Lombard. — 
10th August, 1883 

392¥, CowTRoLLinc the Oprratiow of StRETCHIKG Ma- 
cHirE> H. H. Lake, London —A communication 
from La Société Anonyme des Teintures et Appréts 
de August, 1883. 

4028. Wike with Priastic F E. T. 
Truman, London.—i0th August, 1888. 

4077. Arparatus, A. M. Clark, London. 
—A com. frum M. Sembritzki —22nd August, 1883. 

4079. Cutonine, W, Weldon, Burstow.—23rd August, 


(Last day for filing opposition, 24th December, 1883 ) 
Courtine SUGAR-CANE J. Thornton, 
Cleckbeaton.— 28th July, 1£ 

3689. MacHINERY, Smith, Keighley.— 
28th July, 1883. 

— Sroprers, M. Gill, Huddersfield.—28th 

Cneckine Apparatus, D. Dessett, Leyton.—28.h 
ly. 1883 

Ispicators, 8. Ballin, Hamburg.—28th 

8708. Purirication of Gasrs, A. G. Hendereon and J. 
A. Kelman, London.— 30h Julv, 1883. 

8718 AsPHALTE Apparatus, B. D. Healey, Brighouse. 

th July, 1683. 

3731. Locks or Dams, W. P. Thompson, Liverpool —A 
communication from J. du Bois —8lst July 18 3. 

3732. Woop, W. P. Thompson, Liverpool. 
—Acom from J. A. Mathieu. —3lst July, 1885. 

3740. WaTer-cLoseis, T. W. Helliwell, Brighouse.— 
Slst July, 1883. 

$742. xc Apparatts, A. 8. 
. Neot’s, and T. Thorp, Whitefield —3is¢ 

8754. Vasrnsree, Rooms, &c., C. M. Tait, Lon- 
don.— 8ist July, 1883 

$757. Mowine and Rrapinc Macuinis, E. Pratt, 
Uxbridge.—8lst July, 1883. 

8758. Coatine with GeLat nous Comrounps the Draw- 
of Macuivery, E. 
London.—A com. from J. foams —S3ist July. 1883. 

8763 Evecrric CLocss, G. M. Herotizky, Hamburg.— 
lst August, 1883. 

8765. SUPPORTING Leong agg J. H. Topham, Man- 
chester.—lst August, 1883. 

3766. Printine, &c., Stamps, &c , J. H. Topham, Man- 
chester.—lst August, 1883. 

8768. Invatip Coucnes, W. Dickinson, Manchester.— 
lst August, 1 

8781. Razors — ‘Razor Sueatus, T. Clarke, Sheffield. 
— 2nd August, 1 

8784. Ralway Exuaust Apparatcs, J. 
Arms , New Swindon —2nd August, 1883. 

3802. for Weavine, P. Burns, Gillis, 
and R. G. McCrum, Milford.—frd August, 1883. 

8833. Bicycies, A. C. Henderson, London —A commu- 
nication from iesser.— 7th August, 1883. 

= Taps or Cocks, 8. Defries, London.—7th August, 


8844. CaemicaL Fint-enorves, J. Gibbs and D. Fother- 
ingham, Glasgow.—7th August, 1883. 

8859. BREECH-LOADING SmaLL-aRMs, W. M. Scott, Bir- 
and C Proctor, Handsworth —8th August, 


8360. Tamiminc the of Carp; for 
Fiprous H. H. Lake, London.—A com- 
munication from F.G Beaumont —8th Avgvst, 1883. 

8395. LeTTeR-PRESs PRINTING Macuines, A. Godfrey, 
New Reddish.—1l1th sugust, 1883. 

8904. the Ferpixe Betts cf Buast Fur- 
— &c., Wrightson, Stockton-on-Tees.— 11th 

vgust, 1 
A. Desbats, London.—20‘h August, 


4029. Rexperine the Szi:ts of Surps AVAILABLE as 
E. 8. Copeman, -—20:h August, 


40:7. TurasHixc Macuixts, E. Foden, Sandbach.— 
August, 1883. 

4083. Exraacts of Orcnat B. J B. Mills, London.—A 
communication from J.-B. Peter.—23'd August, 1883. 

4282. A:BesTo: Pscxep Cocks, J. Dewrance, London. 
— 6th Sep ember, 1883. 

4436. Lastine Boots and ®nors, C. F. Gardner, Lon- 
¢on --A com. from G. McKay.—17th September, 1883. 

4851. Exrractine Praeciovs Metats from their Oaks, 
A. P. Price, London.—11th r, 1883. 

4890. Borntxe Pans, &c, W. Briggs and R. Taylor, 
Darwen.—13th October, 1 

4953. Spsep Ixp’ ~ E. J. P. Gallwey, Thirsek.— 
17th October, 1 

4975. Precious Metasts frem their Orer, 
A. P. Price, London —18th October, 1283. 

5098 CaRRyYING Miuitary Kwapsacks. J. C. Mewburn, 

don.—Com. from A. Mendel.—27th October, 1883. 

5103. Evecrric Gas Licrters, T. and J. Taylor, Old- 
ham.—27th October, 1883. 

Extractive Precious from their Orgs, 

. Price, London —29th October, 1883. 

Grnerators, T. J. 
don.—A com. from T. A. October, 1083. 

5134. Cirartnec Roaps, &c., from Sxow, J. Forster, St. 
Helens.— 30th 

5213. Carpets, T. Tempest- Radford, Kidderminster.— 
2nd November, 1883. 


5534. J. D. Spreckrels, San Francisco.— 
27th November, 1683. 

5565. Tupe and Carertace for Lauxcuise Tor- 
PEDOES, A. Sauvée, London.—A communication from 

J. B. G. A. Canet.—29th November, 1883. 


Patents Sealed. 

(List of Letters Patent which passed the Great Seal on the 
80t2 November, 1883.) 

2521, Derricks, &c., A. Lewsley, London.— 21st 


2731. ‘Mozors, R. Anderson, London.—l1st 

2732. Steam Fou E. H. Nicholson and 
Newark-upon-Trent.—1lst June, 18€3. 

2753. Goxpowper for Purrosts, C. 

Curtis, London.—2nd June, 1883. 

2767. Coat, &c., H. Symons, Totnes.—4th 
June, 1883. 

2782. Wire Protrctors, J. O. Cottrell, 

‘anwi 8.—5th June, 1883. 

2797, SuRVEYOR,’ MeasvRING Taree, &c., L. P. Casella, 
London.—5th June, 1883. 

2799. Paerarnine Surraces for Ercurse, J. J. 
Sachs, London. —5tk June, 1883. 

2809. EnveLores or Wraprer3, C. Eskrett and W. H 
Searle, Hull.—6th June, 1823. 

2813. SmaLw-arms, J. Woodward and 
F Beesley, London.— 6th June, 1883. 

2826 Lock-catcH Piates for Stereotype Piares, T. 

odgson, London.—7th June, 1883. 

2840. Separatino Grain, &c., J. H. Gatward, Hitchin, 
—7th June, 1883 

= Saps W. R. Lake, London.— 


2870. PczzLe Games, T. H, Ward, Tipton.—8th 
1888, 


and H. Lindley, Manchester.—20th July, 1883, 

8594. Boxes for Post, R. B. Jackson, London. 
— July, 1883. 

8817. Grinpise Tcses, &., C. par jun., 
— and W. Paddock, Birmingham —tth August 


$030. Raitway Covup.ixes, L. Anderson, Paris, U.8.— 
14th August, 1883. 

4159. Macsisgs, H. Grellier, Brixton.—28th 
August, 1883. 

= /Caiums's Con Corts, W. F. and W. H. Keep, Lon- 


ber, 1883. 
Boots SHOES, A. Hanniball, London.—10th 
ember, 3. 
4439. reat og J. A. A. Buchholz, Twickenham. 
—lith September, 
4916. Woop Torn. on .-, A. J. Boult, London. 
—16th October, 1883. 


(List of Letters Patent which passed the Great Eeal on the 
4th December, 1883.) 


£784. Horse Hoe; and Turnip Tutsners, F. Mote, 
Burpham Market —5th June, 1883. 

2788. Paimery Vo.taic Bai terigs,G G. André, Durk- 
ing — 5th June, 1883. 

2791. Benspino Iron, C. Wicksteed, Kettering. 
—5th June, 1883. 

2796. Treatine Racs, &c , J. Illingworth, Whitelee — 
5th June, 1£83. 

Geveratine, &c., Ecectric Currests, A and T. 

Gray, Glasgow. — 6th ‘June, 1883. 

£806. WeicuTinc AppaRstvs for Looms, I. and A. Wall- 
work, Hurst.—6th June, 1833. 

2825. Sxivinc Leaner, W. Douglas, Kingswood.— 7th 
June, 1583. 

2832. Connectinc and 
Circuits, BH. H. Cunynghame, O. E. Woodhouse, and 
F. L_ Rawson, London —7ta June, 1883. 

2836. for LiTHOGRAPBIC H. J. 
Haddapn, London.—7th June, 1883. 

2887. Formino Yeast into Cakgs, &e., H. J. Haddan, 
—7th June, 1883. 

2843. Ovans, H. Hutchinson, London. 
—Tth 

2844. ROLLING Tupes, &c., C. Kellogg, Buffalo, U.8.— 
7th June, 1883. 

2860. Looms for Weavino, W. = fies and F. Howarth, 
Liversedge.—8th June, 1883. 

2869. — of Mitk, G. Lawrence, London.—8th 
Jun’, 1 

£&89. Inpicators for Exoungs, J, G., and J. T. 8. 
Pimbley, near Bolton.— 9th June, 1883. 

2895 Prupccine Evecrric Licut, W. P. Thompson, 
Live: pool —9th June, 

2908 Recvutatine the Ferp of Router T. Inglis 
and C. Herbeit, Edinburgh. -—i2ta June, 1883. 

2935. Looms for Weavine, R. 8S. and R. Collinge, Old- 
bam.—13th June, 1883. 

2942. Macuingry, Heslop, Leeds. —13th 
June, 18&3. 

29146. Com-umine Sucxe, C. Mace and J. Brewster, 
Sunderland —18th June, 1883. 

296%. Movutpep Articies, C. D. Abel, 
London.—1l4th June, 1883. 

2965. STORING ELtcrric F. J. Cheesbrough, 
Liverpoul.—14th June, 1883. 

the Score at Lawn Trxwts, &c., 
Wilkinson and G. 8. Rogers, Durdham Down. — 


June, 1883. 

2983. Woot, H. J. Haddan, Londcn.—l5th 
June, 1883. 

2985. Extixcuisnine Fires, &c., A. F. Epawn, Oak- 
land, U.8.—15th June, 1883. 

2986. Titis, J C. Cox, Lordon.—15th June, 1883. 

£034. LeveLtixc Instrumente, B. J. B. Mille, 
—19th June, 1883. 

$042. Canxoy, 8. Pitt, Sutton.—10t 
June, 1883. 

8046. Watcumakers’ Larner, A. M. Clark, London.— 
19th June, 1883, 

$124 Macuines, C. A. Day, London.— 
23rd June, 18:3. 

$132. Mingus’ Sarety Lampr, J. Wetter, New Wands- 
worth —23rd June, 1888. 

$150. Tawnic Extaracte, J. H. Johnson, London.—26th 
June, 1883. 

3194. Looms for Wravine, W. tg Heywood, ard J. 
Wrigley, Bury.—v7th June, 

3238. H.E London.— 29th June, 
1883. 


8282, Boxes of Fit H, J. Scott, Granton. 
—3rd July, 1£83. 

4022. Uritisixa the Propvucts C. and J. 
Thomeon, Glasgow.—20'h August, 1 

4054. Universat Joints, W. G. Devonport. 
—2lst August, 1883. 

4102. MeasuRING (Lora, J. Farmer, Salford.—2éth 
August, 1883. 

4118. Baaxes for Veu:cxes, H. Pilkington, Bury.—25th 
August, 1883 

4152. Propucine Print, &c., E. de Zuccato, London. 
—8th August, 1883. 

Paopvcine Paints, &c., E. de Zuccato, London. 

th August, 1888. 

4154. Propucixe &c , E. de Zuccato, London. 
—{8th August 

4190 Atracumenr for Tacycies, &c , E. Weidlich and 
H Mitchell, London.—30th August, ” 18838, 

4266. Rovurrs for SPINNIXG Macuines, J. T. Chadwick, 
Salford, and J. Crossley, Bury —5th ‘eptember. 18#3, 

4328. TRFADLE Looms, U. D. Abel, London.—10th Sep- 
tember, 1 

4408. of Hops, G. F. Redfern, Londcn.— 
14th September, 1883. 

Work Crocks, A. G. Hovde, 
Norway.— 15th September, 1 

4528. Torwxo Baos after H1nG, W. R. Lake, Lon- 
don.— 2' st September, 1883. 

4740. Dampeninc Apparatus for LitHoor«PpHic 


Pre-ses, L. Schmierr, Lei .— 5th October. 183. 
4£04. Maxine Nazis, H. J. London.—9.h 
October, 1833. 


ications published Corns the 
ane pubs ist, 1883. 


1401, 6d.; 1450, 6d.; 1684, 2d.; 1788, 4d.; 1°03, 4d.- 
1828, 2d.; 1835, 18.; "1849, 6d.;° 1851, 4d.; 1853, &d.; 
859, 2d.; 1868, 8d.; 1870, 8d.; 1871, 2d.; 1872, 2d.: 
1874, 2d.; 1875, €d; 1877, 6d; 1860, 2d.; 1881, 2d. 
1882, 2d.; 1884, 2d.; 1885, 2d; 1867, 2d.; 1&6, 6d.; 
1891, ; 1892, 6d.; 1893, 6d. 1894, 6d.; 1895, 4d; 
1896, 24.; 1897, 2d; 1899, 6d.; 1901, 2d.; 1903, 6d.; 


1401. Maxvuracture or Tor ror UMBRELLAS 
W. Milner, Carbrook.—16th March, 
1883. 6d. 

Relates to the general construction of top notches. 

1450. Ramway Carriace Lamps, éc., J. H. Johnson, 

London.—19th March, 1883.—(A communication 
om J. Schuike, Paris) 6d. 

e circulation of air and gases is so regulated that 
the internal pressure ces the external Eee, 
and the temperature of the air and gas supplied to the 
lamp to support combustion is elevated by the heat 
of the flame and of the pr of 
1684. Game, J. J. Ridge, Brfeld.—-31st March, 1888.— 

(Provisional protection not ellowed.) 2d. 
The object is to pass a ball through a hole ina net. 

1788. Manvracrure or CoLovrinc Matters, P, J. 
Meyer, Berlin.— 9th April, 1883. 4 

The inventor claimr, it, the production of isatin 
or of products of substitution isatin from diha- 
logenized acetic acids or from Vp amides, ethers and 

aldehydes on the one hand, and certain amines on the 
other, by directly fusing them together or boiling 
their solutions and treating the en of the inter- 
action with strong acids or bates ; Secondly, the trens- 
formaticn of the thus cbtained products of substitu- 
tion of isatin (methylisatin, liecatin, tri- 
metbylisatin. their halogenised and alkalised products 
of substitution and amido and G isatin), 


into a product «f substitution of indigo by reducing 

the chlorides thereof. 

1808. éc., P. M. Justice, 
London.—l0th April, communication 


1 
Weahingten, U.8.)—(Not proceded 


th.) 4d 
This invention relates to a method of vena | 
closely arranging the poles of both the armature an: 
field magnets; and Secondly, to preventing tbe pro- 
duction of secondary induced currents in the coils. 
1835. Gas Motor Encines, AND APPLYING THEM TO 
Purposss, J. Neweastle-on- 
—llth April, 1883, 1s, 
In the drawing which shews one modification A is 
the piston of the motor cylinder. Round the circum- 


ference of the cylinder liner B the various ports B! B! 
are placed, which communicate with the parsage 


2 


ive access to and finich ee the valves C Cl. 
hese valves, which 


opposite directions, are 
rigidly connected joe te by means of the bolt and 
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tleeve shown, and the distance between them is equal 
to dist bet their respective valve seats 
plus the lift required by the valves. Thus, when one 
of the valves opens the other acts asa — to prevent 
it from lifting too high, The upper valve is larger 


n the lower and gives access to the atmosphere, 

the lower and valve communicates with 

the pump cylinder D through the ports D' D1, Several 

other improvements are described. 

1828. of Tareap on THE SHUTTLE 
or SPooLs or Sewino Macuines, &c., J. McHardy, 
Dollar.—1lth April, 1883.—(Not proceeded with.) 


ed. 

The object is to enable the bobbins or spools when 

empty to be rewound or refilled with thread without 

the necessity of removing the said spools or bobbins 
from the shuttles. 

1841. Device ron a or oTHer In- 
STRUMENT FOR Descais No Cincier, &c., Lane, 
London.—llth April, 1883. 44. 

This relates to a device consisting of a sleeve or 
tubular portion having a — leg or limb pivotted 
thereto, with or without the means for fixing the said 
leg in any desired potition. 

1842. Propuction of AMMONIA oR ComProuND oF 
Ammonia, R. Tervet, Clippens, N.B.—12th April, 


1883. 4¢, 

This consists in passing hydregen over or through 
coal or shale in retorts either during the process «f 
distillation, or over or through the coke or ash result- 
ing from the process of distillation. 

1843. Cowsinep DervecrirG Isvectixe Exaaust 
Roor anpD Caimezgy CowL, Oakley, 
London. —12th April, 1883. 

This relaie to the arrangement of deflecting 
} lates. 

1844. Apparatus ror Paeventiva tHe Passace or 
Water Down VenTiLatine Saarts on SH.PBOARD, 
&e., K Oakey, London,—12th Aprit, 1883. 4d. 

Ln relates to the employment of a deflecting 
guud. 

1845. gerry Stove, R. Oakley, London.—12th 

i 4 


A 
This relates to the arrange ment of plates. 
1816. Arpiiascrs yor CauRCcHES, 
R. Oakley, London,—12th April, 1893. 
This relates to the arrangement of plates, 


1847. Potro Sricks, J. C. Rogers, Paignton. — 
Apri/, 1883.—(Not proceeded with ) 2d. 
The object is to render the sticks less liable to 
fracture and to obtain lightness 


1849. Presectites ror Fint-arms, &c , L. A. Groth, 


London.—12th Ap il, 1833.- (4 communication from 
Dr. H. Bischoff, Durkheim, and Major Z. d'A. Mieg, 
Landau.)—6d. 


The rojectiles are constructed from metallic wol- 
fram, for the purpose of producing low trajectories and 
greater penetrating power, 

1850 Sream Borers, J. Richards, Cli ction 
Lancaster —12th April, 1883.—(ot with. 


This relates to that class of boiler in which the fuel 

is consumed in a gaseous state, and the improvements 

consist in the method of application of such fuel, and 
the recovery and utilisation of the heat from the waste 
g1ses previous to their passing up the chimney. 

1851. Macuinery ror Cortixc, Parixtixo, axp 
NomBerino Tickere, CakDs AND Paper, J, Lew- 
thwaite, Halifux.—12th April, 1388. 4d. 

copstruction of a ma descr) in 

dated 8th October, 1852. ie 

1852. Mascvacrore or on Pitt Fasrics axp 
APPARATUS 1HEREFOR, H, J, Haddan, London.— 12th 
April, 1883.—(4 communication from F. A. Parel- 
lada, Barcelona) 6d. 

This relates t» a mechanical process for the manu- 
facture of pile fabrics of various colours and materials, 
by weaving at the same time two nearly superposed 
sheots, and forming the nap from threads wound from 
one or more beams in a direction nearly parallel tu the 
warp, aud taken up by the crossings of the weft until 
they are woven into the two sheets. 

1853. axp Screw-coTmNe Latues, M. Wads- 
worth, nerr Halsfox.—l2th April, 1883. 8d. 

This relates, First, to an improved construction of 
the fast head ; Secondly, to an apparatus for lubricat- 
ing the tail ends of tne spindles; Thirdly, to the 
construction and arrangement of swing plate and 
change wheels for screw cutting; Fourtuly, to a 
reversible tool-box applicable to various shaped tools ; 
Fifthly, toa self-acting mechanism for stopping and 
drawing back the cutting tool. 

1855. Apraratcs THE Manuracrure or Pro- 
DUCTION OF Gas For LIGHTING AND HEATING, G. F. 
Reifern, London —12th April, 1888.—(A communi- 
8. A. Giraudon, Paris }{Not proceeded 


This relates to apparatus for producing or manu- 
rettin t 
2 dy y passing ugh volatile oils or 
1866. Coxe Ovens, R D xon, View Crook.—1 
1888.—(Not proceeded with.) 2d. 
This relates to the mode or manner of obtaining the 
bye-products that are given off in the carbonisation of 
coal in coke ovens. 
1858. Wick Trimmers, A. J. Boult, London.—12th 
April, 1883.—(A communication from W. C. Seaton, 


which has one or more longitudinal slots or openin, 
=e the wick to be trimmed is admitted to 


1859. Arraratus ror Repucing Woop to Fiskes, 
A. J. Boult, London.—12th April, 1888.—(4 
communication from H. André (fils aine), Le Thor, 
France )—(Not proceded with.) ‘2d. 

This relates to the — construction of apparatus 
for wood to in of wood 
and paper, and for s d als 

for decorticating the eame. 

1861. Tricycies arp oTHER VELociprper, 7. Leigh; 
— April, 1883.—(Not procceded with.) 


This relates to the manner of constructing the 
— so that they may pass through marrow door. 
1864. Lirz Sarzry Buoy, &., G. J. Kirchen- 

Paver and L, H. Philippi, Hamburg.—12th April, 

This consists in floating or sub d struct 


1862. Roap Venicies, ayp Metuops AND APPLIANCES 
FOR PasskNGzrR ayp Goops TRanspoat, W. J. 
Brewer, London.—12th April, 1883. 

This relates to improvements in the construction of 
the carrying parts or cradles of road vehicles generaliy, 
and to a novel construction of goods cart, to be hung 
or carried upon such cradles, the said cart being apphi- 
cable as a boat or pontoon for crossing rivers or forming 
bridges, 

1866. Process anp SoLuTion FoR THE TREATMENT OF 
Fvax, Sica, &c., To Ex rract Tue GUM THEREFROM, 

W. RB. Lake, London.—12%:h April, 18§3.—(A 
communication from @. M. F. Foret, Paris.) 4d. 

This relates to a process for watering or steeping 
flax at the spinning mill without the application of 
heat, and for extracting the gum from and facilitating 
the spinning of silk, wool, hemp, China grass, and 
other animal or vegetable textile materials, by means 
of an improved solution. 

1867. ror AUTOMATICALLY GuIDING, OPEN 
AND Fasrics, J. Kerr, Church, 
Lancaster.—12th April, 1883. 6d. 

This consists in apparatus for automatically guiding, 
opening, and stretching fabrics, of the use of an 
arrangement whereby the swerving of the fabric from 
its normal path causes an electric circuit to be com- 
pleted to operate means for retarding or stopping the 
guiding, opening, or stretching roller or rollers. 

1868. Rotary Pcmes orn Morors, J. H. Johnson, 
London,—12th April, 1883.—(A communication from 
Ba on G, Greindl and L, Poitlon, Paris.) 8d. 

In rotary pumps constructed according to this inven- 
tion the suction and delivery orifices may be placed in 
the same vertical plane on one and the same ride of 
the case or otherwise, and motion is imparted to the 
pump (by means of a pulley) from the shaft of the 
cylinder provided with the epivycluidal recess or re- 
cesses to the shaft of the drum or cyliuder, carryin 
the wings or blades which alternately enter the sai 
recess or recesses, the motion from one shaft to the 
other being transmitted by V or angular toothed gcar- 
ing wheels, in order to avoid the shocks or backlash 
which are inevitable when ordinary gearing is em- 

loyed, the work performed by the pump being done 
= the two drums or cylinders alternately and succes- 
esiv'y. 

18°70. Apparatus FoR Uriisixc Heat, W. L. 
Hise, London.—12th April, 1883.-(A communica- 
tion from Lx Sociéié Centrale pour t' Utilisation de la 
Chaleur Solaire, Brevets Mouchot et Abel Pifre, Paris ) 


8d. 

Acsording to this invention a number of separate 

flectors or trators with vessels or receptacles 
to be heated are grouped on a support cor 
frame, each of these reflectors being of moderate size 
and capable of ready disconnection ; whilst the series 
can be readily adjusted simultaneously, and steam 
generated in the bvilers of the respective reflectors or 

tratora, can te conducted therefrom by means of 
fixed tubes to a steam engine cr other apparatus 
wherein it is to be utilised. 
1871. Evecrric Lames, 4. P. Lundberg, London.—13'h 
Apri!, 1883.—(Not proceeded with.) 2d. 

Attached to the base of an electro-magnet are two 
side plates carrying suitable sockets, wherein the 
carbons are inserted obliquely, their points resting on‘a 
stop plate. One side plate is fixed and the other, 
together with the stop plate, is moved by the electro- 
magnet on the passage of the current. 

1872 Compinep Groovine PLane anv Provan, 
Bourne, April, .1883.—(Not proceeded 


This ~R.% in fitting a grooving plane with an 
adjustable expanding cutter which can be regulated to 
produce any sized groove. 

18'73. Hanp-powsr Lirts anp Hotstirc Macuiery, 

. Attwood and T. W. Barbder, Ulverston.—13th 
April, 1883. 64. 

This relates partly to the arrangement of gearing 
mounted on adjustable fulcrums on a fixed base plate, 
allowing a slight rocking movement to throw the brake 
on and off, and actuated by an endless hand rope and 
wheel. 

1874. Brakes anp Apparatus, &&., J. C 
Stevenson, Liverpool.—13th Apri!, 1883.—(Not pro- 
ceeded with.) 

This has for object improvements in or pertaining to 
brakes and other apparatus, and designed to effect 
storage and utilisation of force, and has reference to an 
arrang t of hani comprising a cylinder or 
cylinders and valves eo constructed and arranged as to 
pump or force air or other fluid into a receiver or re- 
ceivers, and afterwards to give out the force stored up 
as required. 

1875 Preventinc tHe Wastes on Loss or Heat 1n 
OR FROM PROCESSES OR APPARATUS WHERKIN IT IS 
GeneraTepD or Utitisep, &c., B. Maw, Liverpool,— 
13th sprit, 1883. &d. 

This relates partly to the employment of a composite 

tallic plate d of tw or more sheets or 
plates of metal with distance pieces betwecn them. 

Other improvements are describ.d. 

18°76. Fuet, Goad and T. Chappell, 
London.—13th April, 1883.—(Not proceeded with.) 


2d. 

This relates to the mixture of small coal or slack, 
breeze, or cinder ashes, chalk, clay, alum and copperas 
or soda. 

18'7'7. APPARATUS FOR MEAEURING ELEcTRIC CURRENTS, 
&c., K EB. B. Crompton, London,and @. Kapp, Chelms- 
ford.—13th April, 1883. 6d. 

The usual spring or permanent magnet in instru- 
ments for measuring current are dispensed with, their 
counteracting force being supplied by electro-magnets 
excited by the current or part of the current to be 
measured. The instrument consists of a needle sus- 

ded as in a tangent gal ter and sur ded 


arranged as many pairs of rollers one behind another 
as the number of flutings or cor phe pear the sheet is 
required to have. The pairs cf rollers form one after 
anvther, two flutings at a time. 


1885. Apparatus For THE STARTING CF 
Tramway Cars, &c, J. B. Dawson and A, C. 
Bluett, Watford.—13th April, 1883.—(Not proceedes 


with.) 2d. 

This relates to an ha grag in which only on 
handle or lever is requi for effecting the stoppi 
and starting of the vehicle, 
1887. on APPARAT(S FOR MOULDIXG 


ABTICLES OF Potrery oR Crow- 
brig Natal.—13th April, 1883.— (Not proceeded with.) 
2 


The machinery or apparatus is provided with 
moulds (consisting of parts coustituting dies and 
moulds) of metal of a shape giving between them the 
form <f the article to be produced. The said moulds 
are hollow, and steam or hot water or hot air is sup- 
plied to and caused to circulate through the interiors 
cf the parts of the moulds, Pressure is applied to the 
parts of the mould to urge them forward on each other 
to a distance which wil} leave the clay or plastic mate- 
rial placed between the said parts of the mould of the 
thickness required for the article being made. 


1888. Apparatus For Réversinc, REGULAT:NG, OR 
CONTROLLING THE MoTioN OF PLANING ASD OTHER 
LIKE Macatyrs, &c., P. K. Allen, London.—13th 
April, 1-83. 64. 

In carrying out one portion of the invention, the 
reversing or feed motivns ave actuated by means of 
clutches or their equivalents controlled by electro- 
magnets, which are magnetised by currents of elec- 
tricity being sent through them at determined times. 
The period during which these magnets are magnetised 
is determined by the passage of a style brurh roller or 
its equivalent over a pattern or representation of the 
object which is being operated upon by the tool. 


1889. Exectric on Conpucrors anp Ma- 
CBINERY FuR MaNUFacTURING THE W. 
Lake, London.—13th April, 1883.—( 4 communication 
fiom Philips and G. L. Kitson, Philadephia, 


Relates to the necessary machinery for producing a 
cable, the wires of which are coated witu Burgundy 
pitch, which is roughened on its outer surface, and 
wrapped with a covering of asbests, over which a 
layer of resin is placed, the whole being afterwards 
encased in a covering of lead. 

1890. For Sewine THE oF Boots on 
SHoEs, DesicNeD TO SERV« AS AN ATTACHMENT 
To a Sewino Macuine, W. Lake, London.—13th 
April, 1883.—(4 communication fiom J. H. Cutten 
and L. B. Moore, Bos‘on) 64. 

This relates to an attachment designed to be used 
on astraight needle wax-thread sewing machine, and 
by its use such a machine is adapted for sewing the 
— sole of a boot or shce to the upper, or upper and 
wel 


1891. AppiiaNcis FCR PREVINTING THE PassaGE OF 
FLames FROM ONE STOKEY 10 adO1HER, A. M. 
Clas k, London.—13th April, 1883.—(4 communica- 
pees McCarroll, New York.)—(Not proceeded 
wit 

The object is to prevent flames from passing from 
one storey to another in buildings through lift 
or elevator shafts or wells, and it consists in an 
elevator well enclosed with wire gauze, whereby 
the paseage of flames into and out of the well is pre- 
vented, and provided with spring-closed wire gauze 
trap doors, closing across'the thoroughfare of the well 
— the passage of flames through the well or 
shaft. 


1892. APPARATUS FOR THE PREPARATION OF santos 


April, 1883. 

This relates to an apparatus for preparing aérated 
waters or beverages, isting of a gas g tor and 
receptacle for the water or liquid to be sérated, the 
said parts being arranged and combined so as to com- 
municate and operate to produce the desired result by 
simply placing the iogredients in their respective 
receptacles, whether there be used or be not used in 
combination therewith a gas purifier or watcher. 


1898. Stup axp Evecer Fastener, A. M. Combault, 
London.—14th Apri’, 1883. 6d 


The fastener consists of two parte, viz, a stud 
having a spherical or flattened spherical head or knob, 
and an eyelet-hole or socket. 

1894. Pavement, W. Berry and P. Stuart, Edinbugh. 
—lith April, 1883. 6d. 

This r.lites to underground conduits in the paving 
for the carriage of telegraph, telephone, electric light, 
or other wires or cables, aud cunsists of serrations, 
grooves, flutes, or a chanuel or channels, made in 
stone or composite blocks or slabs joined together. 
1895 Geyeratinc APPLYING ELECTRICITY FOR 

MEDICINSL OR OTHER PuRpPosEs, KR. V. Ash, 
London.—lith April, 1883. 4d. 

Relates to appliances to be worn u) the body, 
and consists in attaching to a textile fi strands of 
copper surrounded spirally by zinc wire, or other suit- 
abie metals, and having open spaces or strands of non- 
conductors inter posed. 

1896. Sewina MAcHINEs FOR THE PRODUCTION OF 
“Frence Vern” oR Hem Stitcu, J. Heggan, 
April, 1883.— (Not proceeded 


2d. 

This relates to the arrangement of parts whereby 
the machine may be run at a greater speed, the wear 
Raat ees , and the use of shuttles is dispensed 
with. 

1897. APPARATUS FOR THE MANUFACTORE OF 
MortaR, ARTiFiCcIAL H. 
J. Haddan, London.—l4th April, 1883.—(4 com- 


y a coil of insulated wire wound in a direction at 
right angles to the plane of oscillation of the needle, 
and ided with a directing electro-maguet, the 
opposite poles of which are in a line parallel to the 
coil and pas:ing through the centre of the needie. 
1878. Trucks ror Raitway Locomorivss, &c., 
W. M. Smith, Taybank.—13th April, 1883. 8d. 
This relates to the combination of a curved casting, 
swing beam, and a casting swivelling on the curved 
casting. 
1880. Sewino Macuines with Rotary Hooks, C. 
Pieper, Berlin.—18th April, 1883.—(4 communica- 
tion from R. Gritzner, Durlach.)—(Not procceded 


with) 2d. 

The Obpect is to construct these machines in such a 
manner that the spool for the under thread can be 
made of considerabiy larger dimensions than hitherto, 
and that — of the upon a 

int, where of the loop of the upper 
ot is facliitated and rupture of the threai is 
obviated. 

1€81. Jomrep Knee Cap ror Horsgs, £. Edwards, 
London.—13th April, 1883.—(A communication from 
0. A. Deschamps, St. Valéry en Caux, France.)—(Not 
preeseded with ) 2d. 

This relates to the construction of a cup-shaped knee 
cap. 

1882. Apparatus ror Heatixc Water By Gas 
Retainino THE Heat, H. Brinsmead, Ipswich.—138th 
April, 1883.—(Not proceeded with.) 2d, 

A metallic boiler in a casing of wood or other suit- 
able material leaving a spxce between the boiler and 
the outside cates which epace is filled with non- 
ducting mate: 


of the application of an electric current rated on 
shore or on board of a ship, and conducted to the 
floating or submerged structure by means of a cable of 
suitable length for working an electro motor which 
Eropeller signalling device, or both, 
cating or jsubmerged structure, 

or for one of these 


1884. Manvracturet or CorRtcaTeD METAL AND 
APPARATUS THEREFOR, G. W. von Nawrocki, Berlin 


following manner—that is to say, the flat sheets are 
caused to pass through a rolling mill in which are 


tion f.om T. F. Leupolt, Zittau )—(Not 
ceeded with) 2d. 
This relates to the general construction of the 
apparatus. 

1898. Tickers ror RAILWAY AND OTHER Purposes, J. 
H. Johnson, London.—14th April, 1883.—(4 commu- 
nication from M. Vezzosi, Paris.) 6d. 

The tickets are made so as to form a means of 
advertising. 

1899. TraPr ror Rats, Mice, WeasEts, E. 
Bdwards, London.—14th April, 1883.—(4 communi- 
cation from J. A. H. Mariy, Villefranche, France.) 


The trap is made entirely of metal, and consists of 
two parts, one by which the animal enters the trap 
and the other in which it is imprisoned and detained. 
1900. Trmperino Nerp es, Stee. Pers, 

e al es are tem caus em to 
over a heated metallic plate mit 
1901. Manvractureor Botts, Spikes, Rivers, Narts, 
, T. Jeavons, Birmingham.—14th April, 1833.— 
(A communication from W. Taylor, Pittsburg, U.S) 
—(Not proceeded with ) 2d. 

This refers to machinery for the manufacture of 
bolts, spikes, rivets, nails, and other like articles from 
rods of iron or other metal, the rod being automati- 
cally and intermittently fed into the machine and 
gripped or held while a head is being formed thereon 

y the action of a heading tool or ram, and the headed 
length afterwards separated from the rod and pointed. 
19802 Va.isE orn Pap Equipment ror Foor So.piERs, 

W. A. F. Blakeney. Glusgow.—14th April, 18838 6.4. 

This relates to a pack or pad equipment adapted to 
carry separately the dispensable and the indispensable 
part of a soldier's outfit. 

1908. Breecu-Loapine Firr-arMs, Harrison and 
F. Besley, London.—14th April, 1883. 6d. 

This rfers to improvements in self-cocking break- 
down guns, whereby the inventors are enabled to use 
the power developed in the actions both of opening 


and closing the gun for the purpose of cocking either 
lock by either actions as described. 
1904. Looms ror Weavine, T. Singleton, Over Darwen. 
—4th April, 1833. 60. 
This consists of nineteen different improvements in 
the construction of the looms. 


1905. Macuiyzry Empioyep in WIspIxe on 
TareaDd, J. Liddell, J. 8 and 8. H. Brierley, and 
F. W. Hirst and D. Homer, 
April, 1888. 6d, 

The object is to prevent breakages by the employ- 
ment of mechani-m jlaced between the swift and 
bobbin which will yield and give way to the drag of 
the yarn, and when the crag is sufficient the tension 
thereof will stop the rotation of the bobbin. 

1906. S.oves, J. A. Hanna and T. F. Shillington, B.l- 
fast.—l4th Amil, 18¢3. 6d. 

One part relates to providiug means for the remov-l 
of ashes from the eto»ve without causing the dust to 
rise and spread through the room. Anvther part re- 
lates to providing the stoves with transparent pancls 
or sides through which the light of the fire may be 
seep, 

1907. THE PROTECTION OF FIREMEN 
THe DiscHaRGE oF AND APPLICABLE 
FOR UsE aS A W. K. Laie, London.— 
14th April, 1883.—(4A communication from &. Kichard, 
Philadelphia) 60. 

This consists partly in the combination with a carri- 
age, of a frame mounted thereon, supporting a blanket 
or cloth which covers the ex side of the daid 
frame and carriage. and a water distributor, arranged at 
the top of the said frame and adapted for connection 
with a water supply. : 


1909. Fine-anme, H. H. Lake, London.—l4th April, 
1883.—(4 communication from J. Schu’hof, Vienna.) 


The invention comprises a peculiar right or left- 
handed cartridge-feeding arrangement-— accor as 
the cartridge is arranged to b2 put in the chamber 
right or left-handed—fur converting rifles with bolt 
beeches, which do not allow of a spoon-shaped cart- 
ridge feeder in the breech «chamber, into a magazine 
rifle with a magazine in the stuck. It also comprises 
a new transport rail or rod for the cartridge feeding 
mechanism, in which the spring teeth hitherto used— 
by means of which the trans of the cartridge is 
»ffected—are made in one piece with the said trans- 
port ra‘l. Other improvements are described. 

1911. Mancracture oy Evecrropes ror 
Arc AND Incanpescesce Lamps, W. Houghton, 
Paris —14th April, 1883.—(Not proceeded with.) 2d. 

The carbons are made from di ds, di dif 
ous ore, or similar carbonif bst: , ground t> 
a powder and mixed with a suitable vehicle, the 
desired form being obtained by pressure. 


1912. Manvracture or CarnponaTe oF Srrontra, W. 
A. Kowell, Newcastle-on-Tyne.—14th Apri:, 1883. 4d. 
The inventor «laims the manufacture of casbonate « f 
strontia by the combined processes. First, the conver- 
sion of the sulphate into sulphide by heatirg it with 
carbonaceous matter ; Secondly, the conversion of the 
sulphide into chloride by means of chloride of mag- 
nesium ; and, Thirdly, the conversion of the chlo: ide 
into carbonate by the action of carbonic acid in the 
presence of magnesia, 
1914 Fourwace Bars Firecrates, @. L. Scott, 
Manchester.—'6th April, 1883. 6d. 

A are the bearer bars which sustain the sections B 
upon which the fuel rests. On the upper faces of the 
bars A are formed ridges on which the ends of the 
grate sections rest, so that spaces C are left for the 


paseage of air between the grate and the 

whereby overheating of the latter is prevented. On 
the two inner bars these ridges project beyond the 
bars in a direction towards the centre of the furnace, 


Fic 2 


as indicated at D. These projections sustain the 
centre row of sections. Each section is formed with 
snugs on its lower surface, these snugs entering 
between the bearer bars and keeping the section in 
position sideways. The two pairs of bars A are 
mounted to slide upon bearers E, and are connected 
at each end by means of racks F, with which gear rack 

pinions which are upon a shaft G. 

1916. AprL'asce FoR CooLinc on MILK, 
&c., F. T. Bond, Gloucester.—16th April, 1883.—(Not 
proceeded with.) 2d. 

This relates to improvements in the general con- 
struction of the apparatus. 

1919. Macuinery, H. J. Haddan, London — 
16th April, 1883.—(4 communication from C. Young, 
Chicago )—(Not proceeded with) 44. 

This relates eto to flat-web or recipro- 
cating knitting m: es. 

1920. J. W. Spencer and W. Beg- 
shawe, Newcastie on-Tyne.—16th April, 1883. 6d. 

The inventors claim, First, the manufacture of 
armour-plates composed of plates of mild steel cast 
with recesses to receive pieces of chilled iron, and the 
combination of such steel plates with such chiiled iron 
pieces ; Secondly, the combination of ste.1 plates and 
chilled iron pieces having raised surfaces or projec- 
tions for deflecting projectiles ; Thirdly, the combina- 
tion of steel plates and chilled iron dctlecting pieces, 
such plates having also raised surfaces or projections 
cast in them. 

1921. Apparatcs ror ExtinouisHixe Fires, F. H. F. 
Bngel, Hamburg —16th April, 1883.—(A communi- 
cation from G., T. and W. Leser, Hamburg.)—(Not 
proceeded with.) 2d. 

relates to certain improvements in steam jet 
fire extinguishing —— and has for its object, in 
ad of fire, to set the apparatus at work automati-. 


1922. Forxs FoR AGRICULTURAL AND OTHER PoR- 
Pichhardt, Hogen, Germany.—16th April, 
; bg relates to the mode of fixing the prongs of the 
orks, 
1923. Screw Propetizrs, S W. Snowden, West 
Hartlepool.—16th April, 1883. 8d, 
This relates to arrangements in connection with 
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This consists chiefly in a spiral, cylindrical, or flat 
brush capable of being revolved by the hand of the 
/ 
Kammerich, Berlin )—(Not proceeded with ) 2d. 
The corrugated sheet metal plates are made in the : 


THE ENGINEER. 


screw which render it possible to remove 

and replace the blades without docking the vessel or and with a uniform s' 

altering her trim, and without the aid of divers. 1049. Unnarmixc t eeeng oR wal A. Galwey, Upton. 

19024. Execrarca, Heatinc, Apparatus Con- —lith April, 1883.—(4 communication rom A. 
NECTED P. Sellon, London. Depierre, —(Not proceeded with.) 2d. 
—16th dori, 1888 This relates to the general construction of a machine 

appliances for automatically for unhairing hid 
the supply ‘of current to be transformed into heat, so 1960. Po Pumps Fo Fring, &c., B. J. C. 


that the perature may be maintained approxi- 
mately constant. For insta a ther 
lete the circuit of an 
which inserts resistance into the 
temperature rises. 


1925. Pottery Buocks 
Apparatus, T. H. Ward, Tipton 16th 1883. 
—(Not proceeded with.) 2d. 

The object is to produce a pulley block or like appa- 
ratus, which shall be more efficient and compact and 
less bulky for a given load, and cheaper in cost of pro- 
duction, than such apparatus as hitherto constructed. 
1926. Construction or THEE WALLS, CEILINGS, 

Partrrions, Arr Suarts, oF BuiLp- 

INGS FOR Paeventinc THE SPREAD OF FiRE AND 

Apmrtrinec Licut aNp Arr, A. M. Clark, London. 

—16t% April, 1883.—(A communication 

McCarroll, New York.)—({ Not proceeded with.) 
The ceilings, 


the armature 
aon circuit as 


rwise, with a view to preventing ~ occur- 

rence or spread of fire and for admission of light 

and air through such walls or partitions. 

1927. or Tennis Bats, J. Burbrid, 
Tottenham. — 


6th April, 1883.—(Not 


2d. 

a joint in the rubber ball is postested 
covering, and then the join of 

with a strip of en and the whole vulcanised. 


a8. Hanorne Sutps’ R Snowden, West 
jartlepool.—16th 6d. 


mThisrehates bend or indent in the coil 

to the bent ed or extremly ofthe wir of the 


1980. Hixces on Movaste Jomrs, J. D. 
April, 1883.—( Not 
to the of hinges or 
movable j specially applicable 
glasses, &c. 


. Macuryery ror oR 
Corrme Fasarcs, &c., J. H. Johnson, London.— 
17th April, 1883.—(4 communication from B. H. 
Wilcox, New York.) 8d. 

This consists, First, in the combination with a 


foot; Thirdly, to ve Rn om in the trimming 

attachment. Other improvements are described. 

1982. Barrertss, C. L. Clark, Manchester.— 
17th April, 1883. 2d. 

This consists in using 
agent, and a solution of ic hydrate as 
the exciting fiuid, or a solution ates any = the alkaline 
sulphates or chlorides, or of the sulphates or 
of the alkaline earths may be used. 

1933. TreaTMENT AND PREPARATION OF THE SOBSTANCE 
KNown as Gum Tracacantn, 4. C. Duncan, Man- 

April, 1883. 2d. 

3 cons! in subjecting gum ith to 
vated temperatures in 

oil, or in other oil or medium in which the said ~od 

tragacanth is not soluble. 

A. EB. Adlard, London.—lith April, 

The object is to afford increased — for trans- 
posing the respective rails so that as the respective 
operating edges or angles become worn or otherwise, it 
may be desired to change the relative positions of the 
respective rails, such changes may be readily — 
1935. Vessets ror Hotpisc MINERAL AND 

Ors Liqups, G. A. J. Schot Bradford.—17th 
April, 1883. 62. 

This relates principally to a measuring apparatus. 

1938. Lirezoars, N. Hamblin, jun., London.—l7th 
April, 1883. 6d. 

This consists mainly in the arrangements for self- 
righting by air and water-tight compartments, which 
= — and cover, also fresh-water or 

tanks an es or tanks for stowage of 
food or other 

1939. Boxes on RecEPTACLES FOR PROTECTING 
ARTICLE3 IN TRANSMISSION THROUGH THE Post, 
&c., A. G. Speight, London.—li7th April, 1883. 4d. 

This consists of a lining for boxes, or for wrappers, 
or envelopes. 

1940. FOR &c., J. Red- 

nderton, Bhefheld.— 17th 4 
1883.—(Not with. “me 

The object is to construct a nadie to avoid the 
vibration and shocks consequent upon travelling on 
rough and broken roads. 

1941. Macurvery ror IspicaTive THE NaMEs OF 
SraTioss TO PASSENGERS IN THE CARRIAGES OR 
CoMPARTMENTS OF Rattway Collier, 
London. —lith April, 1883.—(Not proceeded with.) 


mic relates to a revolving cylinder on which the 
names of the stations are marked. 


Stoppers on Covers For Borrizs, Jars, &c., 


N. Thompson, —lith April, 1883. 6d. 
This relates to on external stoppers 
or. covers. 


1943. Atsums, R. Moser, Berlin.—l7th April, 1883. 


6d. 

The object is an improvement in the way in which 

photographs are inserted into the leaves of albums. 

and in the manner of securing thesame when inserted. 

1944. Means ror FactLiraTinc THE APPLICATION AND 
Use or Apparatus Fork Dstecrinc Leaks IN 
Water or Gas Pipss, J. J. Tylor, London.—l7th 

inventor claims for the purpose of 

the use of telephones, microphones, sounding rods, or 

other sound-conducting or sound-increasing devices 

for detecting leaks in water or gas pipes, the az. 

pe or channel through wi © water or - i, 
and continued od to the of the other 
convenient point. 

1946. ror Corrine Ciorn, A. J. Boult, Lon- 
don.—lith April, 1883.—(A communication from @. 
Hoyer and Co., Germany.) 6d. 

This relates to an ‘apparata whereby fabrics can 

—_, and rapidly be cut into even lengths as is 


1997. B. Wernicke, Berlin.— 
17th April, 1883. 6d. 
This relates to a weaving device to be saan, b 
hand, wherein the “‘ shed” is formed by a single s 
id or “healds” or 
tool serving for passing the welt 
through the shed” and for beating it up. 
1948. Apparatus To Lawn Texnis Potes 


The invention is designed to avoid undue strain on 


London.—1vth April, 1883.—(Not proceeded 


hy to the general arrangement 

of th the parts of 
Movement or Swine Looxine Grasses, &c., C. 
April, 1883.—(Net pro- 
a barrel provided 
with a spring. ii 
1953. yor THE 

LAR 

J. H. Johnson, London.—1i7th April, 1883.—(A com- 


munication from Geneste Hercher, amp Paris.) ( 6d. 
This relates to a portable 


lements, and e uisite for on the 
man for zailitary and other pur- 
poses. 
19054. Tyrrz J. H. Johnson, 


CasEs, 
April, 1888.—{A communication from La Soci¢té de 
Paris.) 6d. 


, 1879, in two separate 
so as to form @ complete case. 
2066. 1 MANUFACTURE = omy DESCRIPTIONS 
Door FURNITURE, . Bailey, 
to producing roses and collars from sheet 

1958. Pappmic anp Ouinc Apparatus IN 
Parintine on Drzinc Woven Faprics, C. A. Pater- 


Rausing vat fitted with 
ic the roller; a pair of sq 
e fabric before entering the liquor, and a 
of squeezers to operate on the fabric after 
leaving the a, the various parts being 
or arranged to on the fabric when tan a gathered or 
rope-like 
Sourractnc LirHocraPHine Sronss, G. 
with) 2d. 
consists 


imparted to the stone even after Sonaderabl 
use of the machine. 


1961. Supe Me J. = Johnstone, Belvedere, Kent. 
the slide valve 


junication 
This relates to improved 

furnaces, cable both for the manufacture of coke 
in front of the ovens, 

they can be entirely cut off 
out 


of ord 
capable of 


April, ‘1883. 6d. 
The object is to cut or trim the edges of hat brims 
mechanically after the brims have been curled and set 


ith nitric acid it no 
longer gives any cloudiness or trace of pitate. 
When this point "ie reached the mixture is poured into 
png: bs parts of ice water, and 2 parts of nitric acid 
ually added and warmed for some time 
to to about 40 deg. or 50 deg. C. After the mix- 
ito is com- 
pressed. treatment! um salt 
not a obtained, thus ‘producing the re- 
quired dye. 
B. Phillipson, Dublin.—18th April, 1883. 4d. 
This ers to the pw 


1966. Apparatus ror Rarsinco Sream, by 
Bor.pines, anp Heatine Ovens By Gas, Thorn- 
ton, — April, 1883.—(Not proceeded 


This ‘to the general construction of the boiler. 
1967. Gatvawisixc Iron axp MacHINERY 

This relates to the arra 
nection with the bath 1 pees sheet 
whereby the sheets are delivered ha the surfaces 
— ~d clean and smooth and free 


1968. Apparatus For CoLLision OR OTHER 
Houes 1s Sarps, &., J. B. Wilkie, North Shields.— 
or 
of a pad with 


leaks, shear 
ances for r fixing in position tackle or for dra’ 
the pad into close contact with side of ship. 
1969. Recerractes ror Seconpary Batrerizs or 
B 8a: 18th Not 
rney, fot 
ceeded with.) 2d. 


ed, bevelled, 
wood boards are coated with gutta- or 
a similar — 
1970. CaRrDING A. C. Henderson, London.— 
April, 188 883.—{4 communication from L. A 


st_fron, 
oxidised 


Perin, Paris 
The object of the invention is to card cotton an 
other fi free them all pad 


such mal 
has not hitherto been effected by 


Bopies oR ARTICLES TO THE ACTION OF THE Sun's 


comm R. S&chlototterh 
The object is to ex: ey , Whether 
solid, flexible, or especially material 
Which has boon rendered sonaltiva, sich, fo instance, 


as papers, tissues, pn 
and such like, to the action of sun's rays, or other 
kind of light. 


19°72. ProsectiLes ror Riries, H. 
Schweizerische Industrie Gesell- 


rifles of a body of lead enclosed in an outer 
copper Secondly, constructing the ¢ 
dge of a single pellet of Pp gunpo 
1901. Dynamo-ELEcTRIC MACHINES AND BOBBINS OR 
GRAMME-RINGS THEREFOR, W. P. Thompson, Liver- 
pool.—19th April, 1883.—(A communication from B. 
Cabella, Milan.) 6d. 

The ‘invention in the 
“non-useful” ef the arm that part 
is furthest from the existing ing of much 

section than the usef is accom- 
by up the with suitably 


‘ormed bars and sheets of copper. The commutator 
consists of a number of insulated strips — to one 
end of the bars, which are longer sheots and 


project at the one end over them. 

1992. Exoures Daivine Gear For 
Macuines, R. april, 
1883.— (Not -) 2d. 

The lever of the governor is provided with an 
adjustable — by which means Pithe speed of the 


engine may altered, or e @ speed may 

remain constant and the speed of the tric generator 
be altered by an ent of coun and 
various sized pulle: are thrown in or out of 
gear by friction clu 


1998. Evecrric Batrertes, B. W. Wedd and P. F. 


sodium, sal-ammoniac, and yeast. 

composed of two outer manganese blocks and a central 

plate of amalgamated zin: 

2019. FoR THE UPON THE 
BoLts BY WHICH FisH-PLATES ARE SECURED TO 
Raitway Ralts, &c, G. Grover, London, 
4 1883. 6d. 

A Al are ends of two rails cow 


in the 
usual by fish-plates B Band bolts C C C passed 
on the bol! 


Cl C! are nuts screwed on to the ends of the bolts and 


ht to such a tion that their sides are hori- 
zontal and v. E is a locking trough; it has 
its bottom for the nuts to pass 


© in. 
=| 


hole is a square of a size to allow a nut to pass freely, 
ane of the square is a slim 


each hole embraces the washer within it. A gib and 

cotter F F! are then passed thro we A oy These 

holes are formed in the sides of the trough ae 

position that the back of the cotter comes agua the 

side of one of the nuts, thus preventing 

sliding back. 

2039. yor THE Ralts oF 
Robson, Newcastle-on- Tyne. — 21st 

April, 1833. 


4d, 
ru al we 
their ~. wd are curved to embrace the lower 


of the rail, and at their lower parts are formed with 

depending webs. 

2042. Macwrro-E.ecrric Macuings, 
TRIc AND Evecrro-motors, G. Hootham, 
Birmingham.—2\st April, 8d. 

The field magnets have V- shaped ~ 

a number of f which are built up form a trout 

these are fixed with their angles to the t. The 

magnets of the armature are trough-shaped, the cools 
of which are about the same distance snr as the 

of the V-shaped e ar 

tionary, no commutator is used. 

2068. Swixcirc on Berrus, P. M. 
Justice, London.—2tth April, —(4 communica- 

jickmore 
0.8.) 6d. 
The object is to provide an upper and lower berth 

suspended from a common support, so as to have a 

in one with 
porting frame “separate ry: terally inde- 

pendent of the frame, one of the berths being p! 

— and below the common point of 


Crases ror Garments, H. J. Haddan, 
ton.—lst May, 1883.—(A communication from L. 
Minor, Washington.)—(Complete.) 4d. 

The object is to provide a clasp that will have no 
ice to engage and damage the 


2220. Device3 ror Paintine Presses, 
&e., C. Albany, U.8.—lst May, 


ice and, Thirdly, to yee, 
vide a regulating device for controlling the the degree 
that is prod lifting m 
29890. MANUFACTURE oF FOR 
Errervescent Liquips, W. R. Lake, London.—l5th 
June, 1883.4 from G. Stollwerck, 
-the-Rhine.) 4d. 

The object is to — the compounds so that the 
substances or which they contain ~~ 
ducing the carbonic sci when combined with '. 


8149. Lusricatinc Compounps FOR THE VALVES AND 
yn, 


0. 


‘B17°7. on Wart Pari &., H. 
Philippi, Hamburg.—26th June, 1883.—(Complete.) 


objet for printing cloth aad 


Papers, 


Deo. 7, 1883. 


AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gastte.) 
287,198. Pipe WReEncu, L. Taylor, Ishpeming, 


June 
Claim-——(1) In a pe the fast head or 
having pposite serrated 


A) 
sides ¢ ¢, 


b em thet the test head or 
concave serra es ¢ ¢, con’ 

another in an caters’ & rection, tine nut B, and the 
pivotted to said nut, essentially as shown 


628. Dywamo on Macneto Evectric Macuine, 
Thomas A. am Menlo Park, N.J.—Filed S8ep- 
1482, 
Claim. — a a dynamo or 
electro-' 


ma- 
am, the field of force having two or 


re pairs flat soft iron cores provided with 
separate windings and two polar extensions, to which 
of such cores are at 


fort ed, substantially as set 
orth. (2) In a dynamo or magneto-electric 
field of force electro-magnet compen’ of two 


and or more flat soft 
tically- 
| 2875 23 ] 
= 
3) Inad 0 or 


cama and two or more pairs of flat soft iron cores 


with se e windings and two extensions. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING 
—** By a tho ugh knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful ants. the 
properties of well-selected Cocoa, 
vided our breakfast tables with « a de reef 
voured beverage which may save us many hea 
doctors’ bills, It is by the judicious use of suc 
articlesof diet that a constitution may be gradually 
built up until strong enough to resist every ten- 
dency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We wn yee 14 many a fatal shaft 
by keeping ourselves well fortified with pure blood 
and a aes ly nourished frame.”—Civil Service 
e boiling water or milk. 


Sold only i in Packets, lled—** AMES Epps and 
(0., Homeopathic Chemists, London,”—[ADvr. | 


concave swinging jaw D, for ro 
with duplicate inner serrated sides, as and for the 
purpose specified. (2) The combination, with the 
shank portion A of the handle, having a screw thread 
(287.193) 
B 
Cos, 
Q 
of a vehicle provided with accommodation for men, 
more thicknesses or layers of wire gauze which are not Relates to a “dry” battery, the —aiiag pee of 
rendered opaque by mortar, plaster, or any such mate- which is com! of plaster of Paris, oride of 
This consists partly in forming type cases described 
in specification of letters patent No. 8770, dated 19th 
oth 
ered 
son, Lennoxtown, N.B.—18th April, 1883. 6d. 
The inv ination sis’ of 
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love fingers ; Secondly. to certain improvements for | 1962. Ovens on FURNACES FOR THE MANUFACTURE OF > | = 
Coxe, &c., F. C. Glaser, Berlin.—18th April, 1883.— i: 
CH 
| _— with separate windings and yokes made 
H | ntegral with the cores, substantially as set forth. (4) 
| In a dynamo or magneto-electric machine, the com- 
| bination, with the armature, of the convergent polar 
| extensions, of fiat soft iron magnet cores provided 
each separate coking chamber being then | 
being used as a gas producer. 
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SIR CHARLES WILLIAM SIEMENS AS A 
METALLURGIST. 
No, II. 
THE REGENERATIVE FURNACE, 
In order to explain fully the construction and mode of 
operation of the modern regenerative furnace, we will 


select for illustration a mill furnace such as is actually | be 


being used at the Landore-Siemens Steel Works for the 
reheating of steel ingots for the forge or rolling mill. 
Such a furnace may be gaid to consist of three separate 
portions—(1) the gas producers, (2) the regenerators, 
(3) the furnace body. The producers are usually 
located at some distance from the furnace, and often, as at 
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grate, the bars resting on iron bearings, and being usually 
pretty close together. These grate-bars are kept as low 
down as they conveniently can be. It will be noticed that 
the floor of the producer-house slopes from the front to 
the back, the hollow thus formed being kept always full of 
water by means of a constant supply pipe. gis a small 
sight-hole, through which the interior of the furnace may 
inspected, and the quality of the escaping gases ex- 
amin It also serves, in case of necessity, to introduce a 
long pricker bar, in order to break up any agglomeration 
of clinker or fuel that cannot well be got at from below. 
As shown in the engraving, the fuel in the producer 
may be broadly divided into three zones—an upper 
zone <A, consisting of still unacted-on or but slightly 


it is of course decomposed, with the production of car- 
bonic oxide and hydrogen. Thus the gases issuing froma 
producer in active operation consist of :— 
Nitrogen .. . 
It is evident that of the two reactions referred to above, the 
latter one, namely, the decomposition of steam by the red-hot 
carbon, is by far the more efficient for the production of gas 
of - calorific power—firstly, because of the t heat 
developed by the combustion of hydrogen; and secondly, 
because it is not diluted by the presence of an incom- 


THE SIEMENS GAS PRODUCER AND REGENERATIVE FURNACE 


Sig. 4. Vertical S'cetion’. 
through reversing gas valve 
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Landore, _ outside and away from the mill itself. 
They may 


can be utilised without any difficulty in the gas producer. 
Sawdust, peat, lignite, soft 
coal, and anthracite slack 
can all be made available 
with equal facility by sim- 


built of different types to suit the different 
kinds of fuel available at the spot. It is one of the great 
advantages of the Siemens furnace that the most inferior 
fuel, which would be utterly useless in an ordinary furnace, 


heated coal; a middle zone B, in which the coal is 
decomposed as in a gas retort, giving off hydrocarbons of 
varying compositions (some of which are permanent gases 
and some condensable), ammonia, water, &c., and leaving 
behind the ash and the solid carbonaceous residue. This, 
descending, gradually becomes heated to redness—zone C 


Sig. Vertical Section. 
regavrakive Mall furnace 


ly altering the proportions 
the ve the 
fuel to be employed, so that 
quantities of coal slack, 
which were formerly re- 
ed as a waste product, 
ave now their definite com- 
mercial value. The engra- 
ving, Fig. 3, shows a pro- 
ducer adapted for the con- 
sumption of the slack of 
non-caking bituminous coal. 
These are usually 
a double row, back 
to & te u 
take and flue taking off the 
gas from each group of four, 
and opening into the main 
gas flue ; each consists essen- 
tially of a chamber a, lined 


bustible gas like nitrogen. It is hence advisable to work 

the producers so as to favour as much as possible the 

occurrence of this reaction, which can be done princi 

by having the fire-bars as near as possible to the floor of 

the producer house, by keeping up a sufficient but not 

over-abundant water supply beneath the bars, and by 
keeping them as free from 
clinker and ash as possible. 
The extent to which this 
reaction can be made avail- 


with fire-brick, rectangular 


in plan and front section 


able is, however, limited, as 
it is directly dependent for 
.its occurrence upon the 
former and less valuable 
one, for it does not take 
place except at a red heat, 
which heat can only be k 

up in the producer by the 
combustion of carbon in air ; 
for whereas the combina- 
tion of carbon with oxygen 
is attended by the evolution 
of heat, the decomposition 
of steam by carbon is at- 
tended by the abstraction of 
heat from the surrounding 
heated bodies. The quan- 
tity of steam decomposed 
can thus never exceed a 
certain definite proportion 
to the amount of carbon 


burnt to carbonic oxide 


and tapering downwards 


even under the most favour- 


in longitudinal section as 


able circumstances, It must, 


however, be added that this 


shown. 6 is a cast iron // // 
hopper holding about 4 cwt. =, 


proportion is never even 


of coal, and covered by a 


approached in the most 


tightly fitting lid, com- 
municating with the inte- 


rior of the chamber a, the 
bottom being formed by an 
iron plate, working on a 


successful practice, 
From the producer the 


horizontal pivot, and main- 


tained in its place by the 
counterpoise of the weighted 
lever c. The hopper should 
always be kept quite full 
of fuel and closed by 
means of the lid. When 
it becomes necessary to 
charge fuel into the producer, the workman in charge 
of the called -tisually the producer-man, 
lifts the lever c and allows the fuel in the hopper 
to fall into the chamber a; when the lever is 
allowed to drop back into its usual place the com- 
munication between the producer and the hopper is 
once more cut off, and the hopper can now be re- 
plenished with fuel without allowing any gas to escape. 
Lhe fuel falls from the hopper on to the inclined 
plane d, which is made of fire-brick laid on iron 
plates. It is worthy of note that the angle of this plane 
to the horizontal has an important influence on the workin 

of the producer, and must be altered to suit the kind o 

fuel that has to be used. eis a step grate, there being 
room between its bars for the insertion ol pein or hooks, 
and forthe breaking up and removal of any masses of clinker, 
&c., that may form during the working. / is an ordinary 


—until it is brought in contact with the current of air 
entering at the fire-bars, where it undergoes a slow com- 
bustion. The carbonic acid, the immediate product of the 
combustion, passes up through the mass of glowing 
carbon, and taking up thence another atom of that 
element, becomes reduced to carbonic oxide. As air con- 
tains 80 per cent. of nitrogen, it follows that, even sup- 
posing no carbonic acid to be formed, every volume of 
carbonic oxide produced is accompanied by two volumes of 
inert nitrogen. As this will have to subsequently 
heated in the furnace by the combustion of the carbonic 
oxide, there is here a great source of loss of heat. How- 
ever, there is an additional source of combustible gas, 
which furnishes a far more valuable fuel. The heat 
radiating through the fire-bars f vaporises the water below 
them, so that there is a constant current of steam ascending 
through the glowing fuel of the producer. In its passage 


passes out through the 
arch, Fig. 3, into the up- 
take K, a short vertical 
brick stack, thence into 
the cooling tube, a_hori- 
zontal tube of sheet iron, 
and thence into the down- 
take which = to — 

enerators. e cooling 
re is made as long as 
possible in order to cool 
thoroughly the producer gas, The object of this arrange- 
ment is to drive the gas onwards to the furnace with 
a positive pressure. The leave the producer at 
a temperature of about 300 deg. to 400 deg. C., whilst 
by the time they reach the downtake their temperature 
has fallen to less than 100 deg. C.; the up and down-takes 
and cooling tube thus form a syphon, the weight of the 
cooled column of gas in the down-take dragging along the 
lighter column of heated gas inthe up-take. At first sight 
it seems that heat is being wasted in the cooling tube, but 
this is not the case. There is a certain amount of mecba- 
nical work that has to be done—namely, the propelling of 
the gas from the producer to the furnace—and this work 
can only be done by the absorption of a corresponding 
amount of heat. Whether this heat be employed in raising 
steam to drive blowing machinery, in heating up the stack 
of the furnace, or, as is actually done, radiated into space 
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to cool the producer gas, is quite immaterial; the work 
cannot be done except at the expense of a certain amount 
of heat. The inconvenience attending the cooling of the 
producer gas is the condensation of the tarry matter 
it carries, and which would, if it were to pass through the 
heated regenerators, form gaseous fuel of great heating 
power. As it is, however, it has to be collected in specially 
provided tar wells,and removed from time to time. Together 
with the tar,a certain quantity of water also condenses. This 
is a decided advantage, as the gas thus passes to the furnace 
ina drier state. The gas down-take terminates in the revers- 
ing valve shown in section in Fig. 4. The gas enters the valve 
at c; d@ is the so-called “mushroom” valve, which can, 
if n , completely cut off the supply of gas, and 
controls the quantity supplied to each individual furnace 
on being raised or lowered ; ¢ is the reversing valve ; 6 is 
the flue leading to the stack; a and a! flues to the two 
regenerators. In the of the valve, the 

entering at c into the merator aon its way 
fo the whilst the escape at 
a',and through d into the stack, the former being indicated 
by plain, the latter by dotted arrows. When the valve ¢ is 
reversed—that is, occupying the position shown by the 
dotted lines—the direction of the currents will also be 
reversed, for a' will then communicate with the 
delivery pipe c, and a with the stack flue b. The valves 
controlling the air supply are exactly similar to the gas 
valves, except that everything above the mushroom valve 
must be imagined removed, so that instead of gas, air 
enters through the ted by the mushroom 
valve. All these valves are quite independent of each 
other, so that the quantities of air or gas supplied to the 
furnace can be varied at will, and are completely under the 
control of the furnaceman. 

Fig. 5 shows a vertical section through the furnace and 
regenerators, Here aa' are the two air regenerators, 
56: the gas regenerators, with their respective flues cc! 
and dd' communicating with their respective valves—that 
is to say, the two air regenerators aa' communicate by 
means of the arches cc! with the reversing air valve, and 
the gas regenerators 6 b' by means of dd' with the gas 
valve ; ff' and gg' are the ports by which the air and 
gas enter the furnace from their respective regenerators, 
and by which the products of combustion escape from the 
furnace through the regenerators to the stack. It is par- 
ticularly to be remarked that the air ports are above the 

} meme, as the air is heavier than the gas, it tends to 
fall ugh it when both enter the furnace. Perfect inter- 
mixture and complete and rapid combustion are thus 
secured. It also be noted that the air regenerators 
are much larger than the gas regenerators, As already 
observed, this has been found n in order to obtain 
the best results, “7 > the earlier anticipations of 
Siemens himself. The y of the heating furnace A 
differs but little from those of ordinary heating fu ‘aces. 
It is built of silica brick firmly braced with iron plates 
held up by tie-bars of 1}in. round iron and struts formed 
of old rails. 

The bottom of the furnace is made of sand resting in a 
sort of box made of iron plates lined with silica brick. 
The sand consists of gy doe silica, containing about 2 

cent. of lime; this is laid on the brick bottom in a 
yer a few inches thick, and then heated to the utmost 
heat of the furnace, which frits it, making it slightly 
pasty ; another layer an inch or two thick is then spread 
over the first one by means of a long-handled iron ladle, 
fired in its turn, and so on till the required depth of sand 
bottom is produced; when the bottom is cut by the action 
of the mill cinder formed in the furnace, it is easily repai 
by placing more sand on the defective spots by means of 
the ladle. 

A furnace of this description ts many most im- 
portant advantages over the old form of mill furnace. In 
the first place the consumption of fuel is much reduced, 
being only about one-half of what it used to be; thus a 
ton of steel ingots can be heated for the mill with an 
expenditure of 3cwt. of small coal, and a ton of iron, 
which requires a much higher temperature, with 6cwt. 
By means of the mushroom valves for air and gas, and the 
stack damper, the heater has the most complete control 
over his furnace; he can the heat to a nicety, and 
can make the flame reducing or oxidising at will. By this 
means oxidation and waste of metal in the heating furnace 
may be in great measure prevented, being only from one- 
half to one-third of what it used to be in the old type of 

; no one who has seen heavy piles for the rolling 
of iron rails reheated in a regenerative furnace can hel 
noticing and admiring the sharp angles and edges with 
which such piles leave the furnace, instead of being rounded 
and wasted away as used too often to be the case in the 
old heating furnace. 

The above description and figures of the regenerative 
mill furnace will apply almost without alteration to all 
furnaces of this t in use, the variations being unim- 
portant. For some kinds of fuel, and notably when anthra- 


cite slack has to be consumed, the arch below the producer it 


grate is closed and a current of air injected by means of 
a steam blast. As a positive pressure is thus produced, the 
cooling tube may be “ou with, and this has in some 
cases been done. The dimensions of the regenerators and 
my have at times been varied; they should always be 
ept as large as possible consistently with the size of the 
furnace. When the furnace is used, not for reheating, but 
for open-hearth steel making, the shape of the body is a 
little different. The bed is deeply dished and the roof is 
depressed in the centre, forming an inverted arch, so as to 
defiect the flame down upon the centre of the bed. In all 
other respects the furnace has remained without modifi- 
cation. 
An important application of the 


erative princi 
yet remains to be mentioned—its employment for heating 


the blast of blast furnaces. In the year 1857, Mr. Cowper by 


patented a hot-blast stove, now known as the Siemens- 
Cowper stove. It consists essentially of a large closed 
cylinder of boiler plate lined with firebrick and filled with 


a brick chequerwork ; the waste gas of the blast furnace is | - 


admitted at one side and there burnt by means of a current 


of air, the hot products of combustion heating up the 
chequerwork, and then escaping toa stack. When it is 
sufficiently heated the gas, stack, and air valves are closed, 
and the cold blast sent through the chequerwork in the 
reverse direction, by which means it hecomes ome | 
heated ; whilst meanwhile a second, and usually a third, 
stove are being heated up as the first had been. By this 
system it was soon found that far higher temperatures 
were attainable than had been possible in the old pipe 
stove, in which 1000 deg. Fah. to 1100 deg. Fab. was con- 
sidered a dangerously high temperature; whilst with the 
brick stove 1400 deg. to 1500 deg. could be obtained with- 
out trouble. The main objection to this stove lay in the 
fact that the chequerwork was apt to be rapidly clogged 
up by the dust carried by the furnace gas, and always 

uired at least two days for ‘cleaning out. To overcome 
this difficulty Whitwell invented his stove, in which the 
principle still remains the same, but is more effectively 
applied, the chequerwork being done away with and 
replaced by easily cleaned between vertical walls. 
This is, of course, merely a modification of detail which is 
undoubtedly of great practical value, and which has been 
of great service in extending the use of this last application 
of the regenerative principle, 


THE SMITHFIELD CLUB SHOW. 


Tue annual Show of the Smithfield Club commenced on 
Monday, the 10th inst. It has been stated that there 
would be a larger display of implements than had ever 
been known under the auspices of the Smithfield Club, 
but the statement seems to have had no foundation. In the 
main building of the Agricultural Hall, indeed, there was no 
crowding whatever, and the arrangement of the stands 
and their contents were almost identical with those of 
last year. 

Steam Engines.—It has long been known that engineers 
reserve novelties for the Royal Agricultural Society's 
Show; but we do now and then find new things in the 
Agricultural Hall, Islington. This year, however, nothin 
new is exhibited, if we except the reversing gear an 
water-heater of Messrs. Garrett and certain small matters 
of detail. Messrs. Burrell, of Thetford, have a semi-portable 
engine, the design of which is new, and they exhibit also 
a large traction engine with 7ft. road wheels, of extremely 
strong make; but novelties in the way of invention there 
are literally none others worth putting on record. Nothing 
less than six months old is shown, and everything nearly 
as new has already been exhibited at York. We 
would only weary our readers if we gave in detail state- 
ments that one firm had augmented the diameter of its 
crankshafts by an eighth of an inch, or that another firm 
uses cast iron excentric rin Unless, however, we went 
into such particulars it would be impossible to speak at 
any length of the various exhibitors. 

It will be perhaps not without profit if we say here 
something concerning the steam machinery exhibited as a 
whole. Such an exhibition as that of the Smithtield Club 
gives a very fair idea of the direction which progress is 
taking. The tendency is to build heavy engines. The 
traction and portable and ploughing engines are all heavier 
now than they used to be; not much heavier in some cases, 
a great deal heavier in other cases. Again, pressures are 
creeping up; afew enterprising manufacturers used 120 Ib. 
for traction and ploughing some years ago, now 160 Ib. is 
not uncommon. It is to be hoped that boilers are made 
proportionately better; but we fear that this is not invari- 
ably the case, and that some firms are resorting to heavy 
pressures without taking sufficient pains to secure good 
workmanship and good material. 

The greater number of the leading makers are now 
building compound portable engines. In fact, the non- 
compound double-cylinder engine will be extinct in a 
very short time. The results obtained appear to justify 
the change. We have frequently pointed out that it is 
better to compound an engine than to adopt the complex 
valve gear required to obtain a good result with high- 

steam in a single cylinder; and there is the further 

advan that the compound system adapts itself well to 
the conditions under which it has to be used in this class 
of machinery. If the single cylinder is to be used 
successfully with high-pressure steam and an early cut-off, 
the crank must be supported by bearings on each side 
close up to it. If not, no matter how thick the shaft is 
within reasonable limits, it will “whip,” and then it 
becomes practically impossible to keep the bearings in good 
order, and the result is very disappointing. Now the 
portable engine cannot have Bors gs close to the crank 
dip on both sides. If we turn to the semi-portable, or as 
it is now called, the underframed type, it will be found 
that the same statement applies to it. Unless an outside 
bearing can be got in a wall-box, the crank must be some 
distance from a rev 3 on one side or the other. To 
illustrate our meaning, let us take the case of the com- 
und engine shown by Messrs. Burrell—which we shall 
illustrate in an early impression. This engine has 
cylinders 7in. and 12}in. diameter, by 14in. stroke. The 
maximum strain on the crank shaft is about 44 
(120 — 40) = 3520 1b. for the high-pressure cylinder, and 
122 x 40 = 4880 lb. for the low-pressure cylinder. Now, 
it is well known that a single-cylinder engine to be of the 
same power when working under the same conditions of 
expansion as a compound engine, must have a cylinder of 
the same size as the largest cylinder in the compound 
engine. If the small cylinder in Messrs. Burrell’s engine 
were ene and the large cylinder worked non-com- 
pond e.maximum strain on the crank shaft would 
me 122 x 120= 14,640 Ib., or nearly three times as great 

as the actual strain. Under these circumstances, it is not 


ple | matter for wonder that the compound engine is growing in 


favour, especially if such results are obtained as that stated 
Messrs. Hornsby. We learn from a circular issued by 


the firm that during trials made in last November they 
obtained the following results :— 
Duration of trials Pe kee 6 hrs, 20 min. 
Average number of revolutions ... ... ... 13406 . 
y»  Piston’speed in feet per minute ... 357°50 


Indicated H.P. of the high-pressure cylinder 33°82 


Dec. 14, 1888. 


” ” » ” 31°16 

both cylinders ... 64°98 

by the hoursrun . 41154 
Quality of coalused... Welsh 
Coal consumed ... ... 967°6 lb 
Water evaporated ... 0 
Steam the cylinders ... 8661°0 lb, 

Temperature of the feed-water, Fah. ... ... 50 deg. 


The above trials were made as in ordinary every-day work, 
except that the coal was broken into regular-sized lumps. 
From the above it will be seen that a little over 2} 1b. of 
coal and 22 1b. of water only were used for each indicated 
horse-power given off, the engine indicating more than 
three times its nominal horse-power. 

* Messrs. Ruston and Proctor also exhibit a compound 
portable engine, concerning which they state that in one 
of the trials a 12-horse power engine, with a load of 
30°26-horse power on the brake, ran for 3 hours 45} 
minutes with only 300 lb. of Welsh coal, equivalent to the 
satisfactorily. low consumption of 2°63 1b. per effective 
horse-power per hour, or 2°4 indicated horse- 
power ; whilst the feed-water required was only 20°46 lb. 

r E.H.P. per hour. These statements must of course 
“ taken for what they are worth. The trials are, no 
doubt, carried out with all honesty of purpose, and the 
figures we reproduce have been given in good faith, but 
they lack the stamp of an impartial competent tribunal, 
and we once more urge on the Royal Agricultural Societ 
that it will neglect the discharge of an important duty if 
it refuses to test compound engines, and so supply its 
members and the world at large with information con- 
cerning this new departure in the portable engine trade. 

Some of the engines shown were intended for electric 
light work ; certain of them hardly admitted of improve- 
ment, others were defective. We shall not mention names, 
because, for our present purpose, names are quite imma- 
terial. We wish to point out here that the conditions 
under which an electric-light engine has to work are very 

liar. In the first place, its rate should be extremel 

uniform, and this not only as regards the time in whic 
any given number of revolutions is made, but as regards 
the rate at which each separate revolution is performed. 
It is possible to have an engine with high expansion and a 
light fly-wheel, which will make, say, 100 revolutions per 
minute with great regularity, and yet will jerk through 
each revolution in a way utterly unsuitable for electric 
lighting purposes. Again, it is essential that when the 
engine is once started it shall be able to run continuously 
without stopping for even a moment for several hours. 
To get this, perfection in the arrangements for lubrication 
is essential. In the Agricultural Hall we did not find a 
single engine adequately fitted up in this respect. Lastly, 
it is necessary that the engine should be exceedingly strong, 
not so much for the sake of durability as because, if this 
condition is lacking, it will be next to impossible to keep 
the bearings in ly good order or to secure regular turn- 
ing. There is no reason to oy ge of some of the 
engines exhidited in this respect, but this cannot be said 
of all. The fact is, that electric lighting requires a special 
type of engine, and engineers have yet to learn a 

deal about the points which are essential ; and for this 
puri , they cannot do better, we think, than study 

motive and marine engine practice, 

Almost the only novelty in the Hall is the “ Aloha” 
portable engine, exhibited by Messrs. Garrett, of Leiston, 
which we illustrate. The drawing explains itself. This 
is a compound engine with a feed-water heater on top of 
the boiler, which is neat, cheap, and easily made. e 
weight of this engine is 66cwt. 3 qr. against 67 cwt. 2 qr., 
the weight of the ordinary 8-H.P. portable. It has indi- 
cated 1997-H.P. with 1)0lb. in the boiler. Boutard’s 
reversing gear fitted to a No. 6 semi-portable engine we 
also illustrate. It will be readily understood from the 
drawings, It will be seen that the excentric c is loose on 
the crank shaft a, and is faced by a clutch & This 
clutch has one long finger. The engine is reversed while 
running by throwing the clutch g to one side, by the lever 
A turning on the pivot 7, when the engine will revolve the 
excentric b remaining at rest until the long finger / takes 
the ping at the opposite side and begins to drive it, 
when the clutch can age tne into its place again. In 
our engraving, Figs. 1, 2, 3, and 4 show one arrangement, 
Fig. 5 shows another, the like letters refer to like parts, 
Up to a certain point the arrangement for reversin 
marine engines by the aid of a loose excentric an 
fixed snugs on the shaft isthe same, but beyond that 
point the invention is quite 
new, and works remarkably 
well. It will be observed that 
with the governor bracket, 
which is situated well within 
reach of the driver, is com- 
bined a bracket for the sup- 

rt of the reversing lever. 

hen the disc is in connec- 
tion with the excentric, the 
handle of this lever stands at A, When it is desired to 
reverse, the lever is pushed toB. It is then necessary to wait 
a moment until the driver hears the plate on the disc come 
into contact with the _— pin of the excentric, which has 
ceased to move, when the lever must be returned as sharply 
as convenient to A, and the engine is reversed. This 
operation may be repeated as often and as quickly as is 
desired. The engine has often been reversed 100 times 
within five minutes. 

Mr. Savage, of Kings Lynn, shows an engine which 
deserves notice, because it is of a type which deserves to 
be more adopted than it is, namely, the self-propelling 
portable. This engine is driven by a long pitch chain, 
and it may be interesting to state that Mr. Savage 
finds that these chains do much better if made 
of Bowling or Low Moor iron case-hardened than 
of steel. The engine is fitted with an extremely 
slow motion for costing afew inches when being set to 
thrashing machines. e accompanying engraving repre- 
sents the gearing as arranged for the quick speed. When 
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it is required to alter it to the slow motion, the clutch A 
on the end of the crank shaft is withdrawn from the gear 
wheel B, thus leaving the gear wheel B and the notched 
chain wheel C free to revolve on the brass bush L, The 
lower excentric stud E is then given one-half of a revo- 
lution by means of the handle F, thus lifting the wheel G 
and the pinion H on the excentric stud into gear with the 
pinion J and the wheel B on the crank shaft, and the 
pinion J being keyed on tight, slow motion is communi- 
cated to the notched chain wheel C through the gearing 
J,G, H, and B. The excentric stud is held in position, 
both in and out of gear, by the pin K passing through the 
centre. The operation, as described, may be performed in 
about one minute, 

Messrs. Aveling and Porter exhibit, amongst other 
engines, an agricultural locomotive fitted with the arrange- 
ment of gearing shown in the accompanying engraving. It 
is an improvement in their gearing arranged between the 
brackets, as illustrated in our account of the Royal Agri- 
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AVELING AND PORTER’S AGRICULTURAL LOCOMOTIVE GEAR 


cultural Society’s Show at York. -This improvement makes 
the gear more compact and avoids the use of the sleeve used 
in the engine exhibited in July. It prevents the necessity of 
bolting the pinion to the sleeve and the sleeve to the double 
spur-wheel. It is noticeable that there are no sliding wheels 
or keys or feathers, and that for throwing in and out of gear 
it has, moreover, the advantage of being iighter. 

We have really nothing to add, save that all the prin- 
cipal makers of portable and under-frame engines are 
represented, such as Messrs, Marshall and Sons, Brown 
and May, Robey and Co., Clayton and Shuttleworth, Davey, 
Paxman, and Co., Ransomes, Sims, and Head, E. R. and 
F. Turner, Ruston and Proctor, the Reading Ironworks 
Company, James Coultas, and Fowler and Co. The work- 
manship and designs are this year unusually good. 

Miscellaneous thrashing and food 
preparing, ploughing, cultivating, drilling, and harrowing ma- 
chinesand implements, the same want of novelty forces itself 
uponus. Inthe first of these, thereis not onesingle thing that 
calls forremark, not even extra finish or a different paint. Of 
course, it may be said—as, indeed, some makers do say— 
that thrashing machines are now so far perfect that they 
will thrash cleanly, give an excellent sample, work well 
and wear well—and what else is wanted? In thrashing 
machines so much has to be made for the money that no one 
cares for the trade in them. The profits being so very 
small, it is said that it will not pay to make experiments, 
which, as everyone with any experience knows, is the most 
expensive pastime that can _ indulged in. Hence, 
makers fear to start on the simplification track ; al- 
though it is in this, and this chiefly, that material reduc- 
tion in the cost of production of thrashing machines is to 
be looked for. Everything, it is remarked, has been tried, 
and there is nothing more to be done. All fear that 
unless their improvements can be secured by patent it 
will not pay to make them. This may or may not be so 
from the inventor’s point of view, but it is not so from the 
manufacturer's point of view. To make a_ thrashing 
machine more cheaply, yet well, with fewer parts and yet 
efficient, is a work which may not pay an inventor as a 
speculation, and yet it will not be done without that kind of 
invention which it is difficult to secure by patent monopoly. 
It would nevertheless pay a manufacturer with an exten- 
sive connection to purchase such inventive assistance at 
some cost. A machine has yet to be made that will work 
with half the power at present consumed. The clumsy 
shaker must be wholly discarded. The heavy jog board 
and the heavy riddle and its frame must be made light and 
worked so that the power required is very much reduced. 
Air blast must be made to do more of the work than it is 
at present, and must be brought into operation to reduce 
the loss of power required to effect some of the costly 
reciprocating motions, The machine must be altered all 
round, a new start made so that the frames may stand 
their work and the climates of every country, and yet be 
only a part of their t unwieldy weight and size. It 
is no excuse to say that the heavy machine stands well ; a 
lighter machine, well made, would also stand well, and 
apparatus can be easily devised to make the lightest 
machine stand well. “No one would think of makin 
machines of other kinds heavy simply so that they would 
stand without fixing. Some improvements by way of sim- 
plification have recently’ been made—as, for example, in 
the single crank machine of Nalder, the simple machine by 
Mantle, as described in our impression of the 6th July 
last, and the exhaust separating machine by Foden—but 
these leave room for a new start, a clear jump from the old 
groove. Who will make it? 

A tip van which has not been previously noticed by us is 
exhibited by Mr. C. Hill, of Peckham Park-road, Old 


Kent-road. The main feature of the van is the arrange- 
ment of levers and connecting rods, by which the body of 
the cart is released from fixture with the bed frame, and 
which at the same time liberates the tail-board from the 
end of the van, the tail-board being held by standards at 


body is by this gear very easily and quickly run back, and 
it fixes the tail-board when 
brought back. 

In the collections of food-preparing machinery, one of 
the finest shows of really well-made chaff-cutting ma- 
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the end of the bed frame, and not by the van body. It is | chines is that of Messrs. J. Crowley and Co., of Sheffield. 
thus held up some feet clear of the end of the van when it The machines are strong and ej finished, and all the 
is tipped, and does not in any way interfere with the free r sizes are made under Mr, S, Edwards’ patent, which 
discharge of the contents, Messrs, Hayes and Son, Stam- | includes the single safety lever, by which four operations 
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CHAFF-CUTT 


ford, also show a tip van in which the body rests upon 
rollers in the bed frame, and is worked back off this by 
means of a handle, on the shaft of which two of these 


EAR 


are effected. An ent in this class of machine has 
recently been made by Mr. Edwards. The valuable fea- 
ture in the machine is, as heretofore, that in the event of 


rollers are fixed, and on which is also a small wheel 


the oon eee his hand, or even both hands, 
with teeth gearing into a short wrought iron rack, The 


between the feed rollers, bya simple push of the safety lever, 
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which, in case of such an accident, the attendant could 
hardly help making with his body, the rollers are stopped in- 
stantaneously, Wehave not hitherto illustrated thisarrange- 
ment, and may dosonow. In the accompanying engravings, 
Fig. 1 gives a view of the underside of the top frame which 
carries all the gear, the fly-wheel being removed. Fig. 2 
is a perspective elevation of the frame and pearing. is 
the clutch fork for changing the length of the cut, B is 
the clutch fork for stopping and reversing the feed 
rollers, C is the lever shaft upon which the two clutch 
forks work, and which is actuated by the handle seen at 
H, Fig. 2, and at J, Fig, 1, which has four motions im- 
rted to it. The motion is shown with the handle in 
the position to give a reverse or back motion, and to cut 
short; when the handle J is moved from D to E, the 
feed will go forward to the knives; when it is brought 
half way between the letters D and E, and opposite the 
letter K, the whole of the motion is stopped. When the 
handle is moved from H to I—Fig. 2—the cut is changed 
from short to long, at which length it has also the same 
facilities for stopping and reversing the feed as in the 
short cut. B—Fig. 2—shows the two bevel pinions on 
the fly-wheel shaft for forward and reverse motion. It 
will seen that the lever C passes through the clutch 
fork B, at which part there is a key sunk into a shaft 
which slides through the clutch B, and causes it to move 
the same way as the handle J, when moved from D to E 
for reversing, stopping, and sending forward the feed. At 
the end of the Jever C is the clutch fork A, for changing 
the length of cut; the clutch is bored out smaller 
than the main portion of the lever C, and the lever is 
turned down where it passes through, and a pin and washer 
are put at the end, to keep the clutch A on endways. 
Thus, when the handle is moved from H to I it moves the 
feed from short to long cut, by simply drawing the clutch 
box from one wheel to the other, which gives a different 
speed to the rollers, and, as a consequence, a difference in 
the length of cut. The two clutches being on one lever 
shaft, the action of one against-the other keeps each in 
its respective position without the use of pins or any other 
contrivance, and consequently gives perfect freedom to the 
handle. Hence the slightest pressure applied sideways to 
the handle with the arm, elbow, or any other part of the 
body of the operator, will throw the feed rollers out of 
ar. 
we the field ienplomente we did not observe any 
object calling for special remark. In model Messrs, Fowler 
and Co, show their new system of ploughing for very large 
fields, such as some of the American and Russian, by means 
of two ploughs strung on one rope between two powerful 
engines, each plough traversing half the distance between 
the engines. 

The show isa one from the buyer’s point of view, 
but engineers wil In concluding 
this short notice of the show, we cannot help remarkin 
that the eos condition of some parts of the groun 
floor of the hall seems to suggest a state of B sean from 
which few people would have thought the 
to be suffering, 


THE GENERATION OF STEAM AND THE 
THERMODYNAMIC PROBLEMS INVOLVED.* 
By W. Anperson, C.E. 

Tue second of the six lectures on ‘‘ Heat in its Mechanical Appli- 
cations,” was delivered on Thursday evening, the 6th of December, 
by Mr. William Anderson, M, Inst. C.E., the subject being ‘‘ The 
Generation of Steam and the Thermodynamic Problems Involved.” 
The lecturer commenced by remarking that the source of our fuel 
supply was derived from the rays of the sun acting upon the earth 
ages ago. He pointed out that those rays were of complex struc- 
ture, intimately bound together and yet capable of being se 
and analysed. He remarked that it required over 1000-H.P. to 
separate one ton of carbon from the atmosphere in twelve hours ; but 
that, in consequence of the enormous area of leaf surface in which 
the decomposition took’place, the action was silent and impe ible. 
As soon as a law of definite chemical combination had been 
established, chemists began to suspect that the changes of tem- 

rature observed in chemical reactions were also of a definite 

ind, and that they were as much the property of matter as 
chemical atomic weights, In the last century Lavoisier and Laplace, 
and after them, down to the nt time, Dulong, Despretz, Favre. 
and Silbermann, Andrews rthelot, Thomsen, and others, had 
devoted much time and labour to the experimental determination 
of the heat of combustion and the laws which governed its de- 
velopment. Messrs. Favre and Silbermann in particular, between 
the years 1845 and 1852, had carried out a splendid series 
of ony by means of a calorimeter, which was illus- 
tra by a diagram, The apparatus consisted of a gilt 
copper receiver, in which the substances tested were burnt by a 
jet of gas. This receiver was immersed in another vessel containing 
water, which was protected b: ther vessel lined with 
swansdown, ermometers of great delicacy were —- 
to determine the temperatures, and the whole of the 
apparatus used for generating the gases and for collecting the 
products of combustion, was constructed with the utmost ingenuity 
and skill, Messrs, Favre and Silbermann adopted the plan of 
ascertaining the —_— of the substances consumed, by calculations 
from the weight of the products of combustion. By this means 
they were enabled to deal with larger quantities, and several errors 
incidental to the opposite process were eliminated. A table was 
given showing the calorific value and the chemical composition of 
such substances as commonly formed the constituents of Poel. The 
thermo-chemical laws relating to combustion and decomposition 
were then stated, and the — formula for calculating the 
thermic value of any kind of fuel whose analysis was known, was 
me i It was pointed out that energy existed on the earth in 
a form which was often unsuitable for the wants of man. For 
example, the water flowing down the Alps was competent to furnish 
the power necessary for boring through those mountains; but it 
was not in a form which could be used directly, The kinetic energy 
of the water had first to be transformed into the potential energy of 
ae air, and in that form it became available for the miners. 
In the same way the energy of combustion could not be applied 
directly to the wants of man. It had first to be converted into 
the form of steam or air at high pressure and temperature, and 
then, by means of suitable heat engines, it could be used in the 
manner with which all are familiar, It was probably to this cir- 
cumstance that the ee ne of the steam engine was 
due, for its history dated back only some two hundred years—a very 
small proportion of the time Gpring which the human race had 
existed. A steam boiler was in ity a species of heat engine, 
and its action should be investigated upon the same principles, an 
consequently the doctrines of mad were applied. According to 
ese, the efficiency of a boiler depended entirely upon the range 


* Abstract of lecture delivered before the Institution of Civil Engineers. 


Company |! 


of temperature through which the heated gases acted, and, by 
means of an illustration derived from an application of water 
power, it was demonstrated that the proper way to increase the 
efficiency of a boiler was to raise the temperature of the 
furnace to the utmost degree ible, and to lower the 
temperature of the smoke to the lowest point practicable. 
Particular instances were then taken in which it was shown that 
1 1b, of carbon would be capable of evaporating 14°87 lb. of water 
from and at 212deg. The case of the prize engine of the Cardiff 
show of the Royal Agricultural Society in 1872 was described in 
detail, and it was demonstrated that the maximum amount of work 
which could be expected from its boiler was equivalent to the 
evaporation of 1397 lb. of water, the actual evaporation having 
been 11°83 lb., showing a duty of 89 per cent. In pursuance of the 
idea of treating a boiler as a heat engine, an indicator diagram was 
exhibited and explained, and the laws of Carnot were stated in 
detail and discussed. The terms of Carnot’s formula were then 
examined separately— first, in relation to the temperature of the 
furnace, the process of combustion was explained, and it 
was shown that the temperature of the furnace depended upon 
the supply of air. A minimum supply would give the highest 
temperature, but it was found necessary to add an excess in order 
to make combustion perfect. It was pointed out that the limit 
to high temperature in a furnace was the imperfection of the 
material out of which boilers were constructed. It was shown 
from the fact that steel was capable of being melted in boiler fur- 
naces, that temperatures so high as that were not injurious ; but 
that, when the melting point of steel was greatly exceeded, the 
boiler plates began to suffer severely. Next, the temperature of 
the chimney end of the boiler was examined. It was stated that 
by the adoption of feed-water heaters and by the use of forced 
draught, not for the purpose of augmenting the steam-production, 
irrespective of economy, but with a view to promoting economy, 
that the temperature of the smoke could be lowered to about 
100 deg. above that of the feed-water. The loss of 11 per cent. in 
the Cardiff boiler was then looked into, from which it corgee’ 
that it arose partly from radiation and convection from the body of 
the boiler, partly from imperfect combustion, which always pre- 
vailed more or less, and partly from losses incidental to the transfer 
of heat from substances less dense to others more dense, and vice 
versa, It was stated that this loss was common to all energy pro- 
pagated by undulatory motion, such as light, heat, or sound. 
The law of conduction through plates was then explained, and it 
was pointed out that even joints in a bar of uniform material 
interposed a certain amount of resistance, and the fact was illus- 
trated by an experiment. The loss was much greater when there 
was a joint between dissimilar materials, such as between the gases 
of the furnace and the boiler plate, and between the boiler plate 
and the water. At first sight it would appear a matter of common 
sense that a boiler which contained its own furnace must be a 
better generator than one with an external furnace formed 
of brickwork; but brickwork was an extremely bad conductor 
of heat, while it was a very good radiator, absorbing heat 
from the gases and returning them by radiation to the 
boiler surfaces, This action was strongly pronounced in the 
case of the reverberatory furnace, and in the brick arches 
now commonly introduced into the fire-boxes of locomotives. 
The gases forming the products of combustion were very bad 
absorbers and very bad radiators of heat. Pure dry air and 
nitrogen were absolutely a of absorbingfor radiating heat. 
They were not in the least affected by the passage through them 
of the most intense heat rays. Carbonic acid was a somewhat 
better radiator, while the vapour of water was a good absorber, 
and therefore a poet radiator. It was then demonstrated that the 


me was & 
into the chimney. This circumstance was illustrated by an 
experiment, by which it was proved that an intensely hot 
non-luminous Bunsen flame had very little more effect upon an 
air thermometer than a smoky-luminous flame burning the same 
uantity of gas, but that the moment a spiral wire was hung in 
the Bunsen flame, it commen to glow, and the radiation 
from the wire immediately had a powerful effect upon the 
thermometer. It was probably owing to this circumstance that 
the backwardness of the owners of steam boilers to prevent smoke 
was tobeattributed. Had considerable advantage been obtained by 
the suppression of smoke, Acts of Parliament would not have been 
necessary for the purpose. A different class of boiler was required 
for consuming flaming fuel, as contrasted with such fuel as anthra- 
cite and coke, burning with very little flame. In the latter case, 
tubular boilers were preferable; but unless the combustion was 
— before the gases reached the small tubes, the gases cooled 
iown so considerably that the flame was frequently extinguished. 
This fact was illustrated by an experiment, which showed that 
when pieces of }in. gas pipe of various lengths were placed 
over an ordinary gas flame, the shorter tu allowed the 
flame to pass through, while the longer ones extinguished it, 
and the gas could be re-lighted at their upper ends. Water, 
being completely adiathermanous, and a very bad conductor, 
pe not heated by direct radiation or ducti The 
process of heating by convection was {explained in detail, and a 
comparison was instituted between the heat transmitted from the 
hot gases in the furnace of a boiler to the water, with the reverse 
effect of warming poe transfer of heat from hot water pipes to 
the air of a room. e two being reverse operations, agreed very 
closely together in accordance with the theory of exchanges, The 
proper heating surface to be allowed in a boiler to effect a given 
amount of evaporation was then dwelt upon. The mode of calcu- 
lating the sectional area of tubes and flues was given, the heat of 
the chimneys and their area was considered, and finally the 
thermodynamic theories relating to the formation of steam were 
investigated. It was stated that, of necessity, the molecules 
of steam which became emancipated from the water through 
the energy of heat, carried with them particles of water, and 
that these particles constituted priming, the amount of which 
depended upon the velocity with which the steam escaped from 
the water. A table was exhibited of a large variety of boilers 
ranged in order of the velocity and disengagement of steam from 
the water surface; and from this it appeared that those in 
which the velocity was highest were also those most subject to 
priming. The doctrine of the viscosity of liquids and gases was 
next dealt with, and applied to account for the manner in which 
particles of water and of very minute solid impurities were carried 
over from the water of the boiler into the steam. The same 
theory was adduced to show that from the slowness with which 
smoke fell in the atmosphere, it must be composed of exceedingly 
small particles, and that they were not very numerous <r 
with the volume of the gases with which they were associated. It 
further went to show how it was plet bustion did not 

roduce any marked economy, because the absence of the white- 
hot particles of carbon from the gases caused a loss of radiating 
power. It was thought that no great improvement was to be 
expected in the economy of boilers, for the limit had been already 
almost reached. The honour of having first pointed out the true 
eae on on which the duty of boilers should be estimated, namely, 
: totunt the work actually done with the potential energy of 
the fuel used, was due to the late Professor Rankine. The lecturer 
concluded by a tribute of respect and admiration to the late Sir 
William Siemens, whose name was closely associated with the sub- 
ject of his lecture. At the time of his death, Sir William Siemens 
was engaged in perfecting a pyrometer, intended to indicate 
accurately temperatures ‘above those of melting steel. In addi- 
tion, therefore, to the many causes of regret at his lamented 


‘| decease, was to be added this, that the production of a won ayer 


pyrometer would be indefinitely postponed. The impulse whi 


Sir William Siemens had given to the study and elucidation of 

thermodynamics would not cease with his life, but this and 

ona generations would long profit by his example and his 
urs. 


COMPUTING THE HEATING SURFACE OF HOT- 
BLAST STOVES, 


FURNACE men in France and Germany have been for some time 
ss eagerly discussing hot blast stoves, their advantages, their 
rawbacks, and the best method of overcoming the latter. The 
leading journals of the Continent, Stahl und Eisen, Le Génie Civil, 
Zeitschrift des Vereins Deutscher Ingenieure, and others, have 
printed exhaustive articles in rapid succession, and a good many 
suggestions of value have been brought out. Among the most 
interesting contributions is an attempt by Herr Steffen to compute 
the heating surface required. We (the Engineering and Mining 
Journal say) may briefly run over his figures, as reviewed by 
Herr Fritz W. Luermann, a metallurgist whose name is thoroughly 
known in this country. Assuming that it is desired to ascertain 
the ry fee of two blast furnaces, using each 75 tons of 
coke, or 150 tons together, deducting 15 per cent. for ash and 
moisture, it will be necessary to consume 92°39 kilogs. of carbon 
during every minute of the twenty-three hours actual blowi 
time. Steffen assumes that it will require only 4°3 cubic metres 
as per kilog. of carbon, a quantity which Luermann considers too 
ow, as it would only convert the carbon into carbonic oxide. 
It should not, however, be confounded with the estimate made in 
computing the blowing engine capacity, mpg | Fa German 
engineers at from 5°2 to 6°33 cubic metres. Taking the charge to 
be 1000 kilogs. of coke, containing 850 kilogs. of carbon, 2000 kelogs. 
of ore, and 250 kilogs. of fluxes, yielding 1097°46 kilogs. of pig, 
Steffen estimates that 4266°15 kilogs. of blast would yield 6054° 
kilogs. of gas per 1000 kilogs. of coke, or 3890 and 5516 kilogs. 
“este yg me’ 1000 kilogs. of pig. If this quantity of blast were 
heated to deg. Celsius, it would carry into the furnace 744 
calories per kilogram of pig iron. In this theoretical case, Steffen 
calculates the heat required per kilogram of iron at 3953 calories, 
of which 3209 must be furnished by the combustion of carbon. In 
reality, the 850 kilogs. of carbon consumed per 1097°45 kilogs. of 
ig iron produce 6254 calories per kilogram of pig, so that only 
51 per cent, of the heat produced in the blast furnace is actually 
used in the manufacture of pig; and deducting losses, 5°097 kilogs. 
of gas per kilogram of pig iron produced are available for other 
purposes, or, at the rate of production assumed, 607°56 kilogs. of 
as, containing by calculation 22°5 per cent. of carbonic oxide and 
‘5 per cent. of hydrogen, capable of yielding per kilogram 715 
calories, or 434,405 calories per minute. Luermann assumes that 
the 360-horse power blowing engine would require 1°5 kilogs. of 
coal per hour per horse-power, or 12,420 kilogs. per run of twenty- 
three hours; and that the hoists, pumps, &c., would want 6 
kilogs. more—a total of 14,796 kilogs., or 10°65 kilogs, per minute, 
Taking the value of 1 kilog. of boiler coal at 7500 calories, 1 kilog. 
would be equal to 10°49 kilogs. of gas, so that the brit | 
of gas necessary for the boilers would be per minute 111° 
kilogs., leaving 495°84 kilogs. of gas for the hot-blast stoves, 
or 354,525 calories per minute. Steffen estimates the loss of heat 
in the stoves by radiation and by the temperature of the escaping 
gas at 40 cent., so that 212,714 calories would be available per 
minute, He states that practical experience has shown that it is not 
advisable to goincooling beyond 1 deg. Celsiusper minute. Assuming 
the quantity W of blast delivered into the ace at a tempera- 
ture of 12 deg. Celsius, the temperature to which it is to be heated 
T, the surface to be heated by the gas at 1°26 square metres per 
cubic metre of blast, the specific heat at 0°239, we have the 


formula : 
1°26 x 0°239 x W x (T-— 12) = X cal. 


The product X calories must be equivalent to the cooling of the 
mass of firebrick in the stove, and we have therefore the formula: 
Gx02 xt=X, 
in which G is the weight of the masonry, 0°25 its specific heat, and 
t the rate of cooling per minute in degrees, in this case 1 deg. 
From this the weight G can be calculated, and by calling the 
weight of a cubic metre of brickwork 1900 kilogs., its cubical con- 
tents may be ascertained. If the stoves work on gas twice as long 
as on the blast, the thickness of brick which will cool may be 
assumed at 0.10 metre, so that the surface will ‘be twenty times 
approximately of the cubical contents. Thus the needed heating 
surface, given consumption of fuel and production of pig per diem, 

may be roughiy ascertained. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Robert Harding, engineer, to 
the Vernon, additional, for service in the Vesuvius, vice Smith ; 
John J. K. Medlon, engineer, to the Minotaur, vice Griffin; David 
E, Smith, engineer, to the President, additional. 


LIVERPOOL ENGINEERING SocizTy.—The annual meeting was 
held on Wednesday evening, December 5th, at the Royal Institu- 
tion, the president, Mr. Bramwell, M. Inst. C.E., in the chair. 
The report of the council having been read, the president con- 
gratulated the members upon the flourishing state of the aera 4 
therein disclosed, and moved its adoption, which was carri 
The following gentlemen were then elected officers for next year :— 
President : Mr. R. R. Bevis, jun. Vice-presidents: Messrs. J. S. 
Brodie and W. E. Mills. Council: Messrs. C. S. Pain, J. Morgan, 
C. J. Maginnis, F. Hudleston, and J. Price. The present Hon. 
Sec., Mr. C. S. Pilkington; Hon. Lib., Mr. W. H. Beswick ; and 
Hon. Sec., Mr. R. 8. Ta tt, were unanimously re-elected. The 
resident, Mr. Bramwell, then delivered an ad on ** Modern 
rogress in Mine Engineering,” and said the Americans had so 
improved the Chinese method of boring es holes by aid of a 
rope that they had attained a speed of 13 yards per day in 
Pennsylvania oil wells, while with the diamond drill perfect 
cores of the strata had beeu obtained from a —_ of nearly 
4000ft. A great improvement is the flushing of the hole by a 
continuous stream of water, and this power in the Aarlberg 
tem has enabled 160ft. to be bored in loose ground in a day. 
e adoption of power drills, varieties of which were noticed with 
the powerful modern explosive dy ite, &c., together with 
electric firing of the charges, has enabled tunnels to be driven at a 
speed hitherto unknown. The danger attending the use of gun- 
powder in fiery coal mines has led to the invention of many kinds 
of wedges and coal cutting machines, as also the lime system. 
Difficulties of water-bearing strata had {been overcome. Kind 
Chaudron method, by which pits up to 15ft. diameter were bored 
from the surface, and by the Pretsch system, the wet ground was 
frozen into a solid mass, in the centre of which the pit was dug out. 
Iron has been ely introduced for the support of roads under- 
ground and pits. e size of pits has been increased till we have 
some in England from 700 to 950 yards deep and up to 20ft. 
diameter, fitted with coupled engines having two cylinders up to 
54in. diameter, capable of raising a gross load of 15 tons at a 
rate of nearly thirty miles per hour. The numerous improve- 
ments in engines and winding — for attaining safety and 
economy, electric signalling and the telephone, transmission of 
power to the interior of mines by electricity, and compressed air, 
the adoption of direct-acting pumping engines underground, such 
as fired boilers and the various mechanical ventilating 
machines, 'by which underground furnaces have been aang 
were noted. A perfect safety lamp we unfortunately do not yet 
possess, and theinventions of Davy, Cluny, and Mueslerarein general 
use where the risk of the former has been diminished by the use 
of the “tin can” shield. The efforts to render the electric light 
useful to the miner have not yet succeeded. Some improvements 


in of ores and utilisation of small coal 
were briefly alluded to, 


, } 
‘ 
consequently, taken as a whole, the products of combustion were Sa 
bad radiators. Little or no economical advantage was derived 
from making the combustion in a boiler perfect, because the colder . 
luminous flame was a good radiator, on account of the white-hot 
articles of carbon it contained, while the hotter and non-luminous ; 
| 
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AYR HARBOUR SLIPWAY HAULING MACHINERY. 


MESSRS, J. AND A. TAYLOR, AYR, ENGINEERS. 
For description see page 450. 
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COMPOUND ENGINES OF THE SS. DEVON. 


Waillustratea pair of compound marinescrew engines constructed 
by Messrs. J. G. Stevenson and Co,, of Preston, for the steamer 
Devon. The ines are of the usual compound having 
—— in and side by side, with cranks at right angles. 

he cylinders are 26in. and 50in. diameter, with a stroke of 36in. 
The low-pressure cylinder is fitted with a starting valve, by which 
jt, pan steam can be admitted direct into its ports. This 

ve is worked by a hand lever beside the starting wheel. The 
sey Sage of both cylinders are carried through the covers, and 
top and bottom stuffing-boxes are made of extra length. 
On the starting—starboard—side the cylinders are carried by 
four wrought iron columns cottared into the bed-plates, on the 
port side they rest on two frames carried up from the surface 
condenser. The latter has horizontal brass tubes packed with 
wooden ferrules, The total cooling surface is 1050 square feet. 
a oe is in one casting, with four plummer blocks in it. 
cran 


je-acting 
and two bilge pumps, each 44in. diameter. The stroke of all the 
pumps is 18in., an wo Ag worked by levers off the low-pressure 
crosshead, The propeller is 12ft. diameter and 15ft. pitch, and 


has a surface of 43 square feet. Steam is supplied by one boiler 
14ft. diameter and 10ft. 6in. long, with three furnaces 3ft. 3in. 
internal diameter. The total heating surface is 1950 square feet, 
and the working pressure 80 lb, The Devon is a steamer 220ft. 
by 21ft. Gin. by 14ft. Gin. depth. The speed when the vessel is 


MESSRS. J. G. STEVENSON & 00., PRESTON, ENGINEERS. 


loaded is expected to be 9 knots per hour upon a consumption of 


9 tons per day. This is the first pair of marine engines that 
have been constructed by Messrs. J. G. Stevenson ; they were 
built under the superintendence of Messrs. Flannery and 
Fawcus, engineers, Liverpool, and are working very satisfactorily. 


Socrety or Enarnerrs Lecturgs.—The first of a course 
of lectures on ‘‘ Meteorology,” by Mr. W. Marriott, F.R.M.S., 
was delivered on December 6th, in the Reading Room of the 
Society of Engineers, Victoria-street, Westminster. 3 - 
riott began by showing how everyone was interested in and 
affected by ges of the weather, and how important a 
knowledge of meteorology was to the engineer. After describing 
the constitution of the atmosphere, he explained the methods 
adopted for measuring the temperature of the air, and exhibited 
and described the various forms of thermometers which have been 
used for this purpose. Instruments for registering the maximum 
and minimum temperature, as well as those for giving a continuous 
record, both by photography and electricity, were explained. 
The proper ex of the thermometers in a screen, to protect 
them from tadiglion, and also the necessity of ha the instru- 
ment verified at the Kew Observatory, ha been dwelt upon, 
the lecturer referred to the diurnal and ann range of the tem- 
ar sen of the air. The highest temperature in the day occurs 

ween one and two o’clock p.m., while the lowest during the 
night takes place just before sunrise. In this country January is 
usually the coldest and July the hottest month in the year. Tem- 


ture was also shown to decrease with altitude, the rate of | A. 
Reoreass being about 1 deg, for every 200%. After having described 


the boiling point thermometer for measuring heights, the lecturer 
concluded iving an account of observations made in som 

remarkable loon ascents. The annual dinner of the society 
was held on rey evening at the Guildhall Tavern, Mr. 
Jabez Church, C.E., in the chair. About 120 sat down to dinner. 
In the course of the speeches, it was mentioned that the society 
was founded in 1854 as the junior of the Institute of Civil Engi- 
neers; it now numbers some 400 members. Reference was made 
to the society’s meetings and to the valuable results —— 
their summer visits to various engineering works. As is we 

known by our readers, lectures are delivered for the instruction 
of the junior members of the profession. After the usual loyal 
and patriotic toasts, the chairman, in proposing the toast of the 
evening, ‘‘ Success to the Society of Engineers,” remarked that the 
association —_ take to itself a certain meed of praise for what 
it had ope f ished during the thirty years of its existence. In 
wes the world both land and water bore marks of the 
hand of the engineer, who had done much for the advancement of 


that the society was now in a 
in point of numbers and in point of financial matters. 

the period of its existence it done a ¢ deal for the educa- 
tion of the junior members of the profession, and he trusted tha 
at some length, and the toasts were or to by Mr. 
Williams and others, the being relieved by musie, 

the direction of Mr. Montem Smith. 
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LETTERS TO THE EDITOR. é 
[We do not hold 


THE CEPRECIATION OF FACTORIES, 

Sm,—I did not reply to the letter of Mr. H. 8. Price, because 
his objection to making the auction value of second-hand machinery 
the basis of a depreciation rate seemed to arise from the mistaken 
statement of ‘‘ Long-Established” that I advocated such a plan. 
The letter of Mr. C. R. Parkes, however, in your issue of Decem- 
ber 7th, sets up a doctrine so dangerous, and one which when fol- 
lowed has been the cause of so much disaster, that a few words'of 
comment may not be out of place. Mr. Parkes asserts that while 
it is necessary in the prices of manufactured goods to provide for 

ent and other general expenses, the writing off for depre- 

ciation of plant, according to what he is pleased to call my 
scientific method, is a luxury to be indulged in only when trade is 
good and profits allow it. Now, the views I put forward are 
either right or wrong, and I claim no consideration because of any 
advantage they may offer. Machinery wears 
out by the operations of manufacture, whether the prices obtained 
are good or ; no amount of repairs—unless actual and complete 
renewals are merged in such a description—can prevent a machine 
deteriorating ; and to make an insufficient allowance for wear 
and tear on the plea that there are no funds available 
for the purpose is as futile as if one were to refuse 
for the same reason to pay rent for one’s dwelling-house. 
I acknowledge that in dull times prices may afford little 
or no margin for such depreciation. I will go further, and say 
that it may be expedient for a brief period to sell at an obvious 
loss, to avoid the greater loss of an idle factory with current 
expenses still going on; but the capital of the proprietors is in such 
cases being drawn upon, and though the partners, to use Mr, 
Parkes’ phrase, “‘must be fed, housed,fand clothed according to 
their degree,” the fact must not be blinked that such expenditure 
is unearned by the operations of the factory, and that the partners 
are living on their capital just as clearly as if they had pawned 
their plant for the purpose. The rates of depreciation which are 
appropriate depend, as I endeavoured to explain in my article, on 
an infinite number of circumstances, which not only differ in every 
factory, but cannot be exactly calculated in advance, and periodi- 
cal revisions are ni to increase or reduce them. Manu- 
facturers may deem themselves happy who have capital to live 
upon when trade is bad. Let them not, however, ignore the facts, 
but, when they take stock, let them bravely depreciate the value of 
their plant in accordance with the work they have done. The 
inciple is a simple one, though the due application of it may be 
ifficult and at times unpleasant, that the actual capital value of 
the plant should always be equal to that shown in the books, 
When this is shirked, the evil day is but postponed, and the loss 
must ultimately fall on the proprietors or their successors, or per- 
chance upon their creditors, 

London, December 9th. Ewine MATHESON. 


Srr,—Although Mr. C. R. Parkes comes at his subject by a side 
wind—in your last issue—it is a subject well worth ventilation, 
and one that many manufacturing engineers would do well toread, 
mark, learn, &c. 

For the last twenty years I have made out estimates, not from 
theory alone, but from actual and correct prime costs; but the 
fact of my manufacturing neighbours working from theory and 
“rule-of-thumb” combined often compels me to do a little in 
suicidal competition. 

Mr. Parkes’ contribution would have been more interesting if he 
had stated what the given percentages are levied on, i.e., are the 
on wages only or on wages and materials? If on the lame. 
for one, am surprised at the results; if on the latter, I do not 
subscribe to that theory. However, if the ball be set rolling, I 
shall be glad to have a push at it. r. & 

Barrow-in-Furness, December 10th. 


Sim,—In the correspondence which has appeared recently in your 
columns bearing upon this subject, a good deal has been said with 
reference to the question of charging a high rate of depreciation 
for machinery within the first few years after its erection, in order 
to reduce it to second-hand value. This I think is manifestly in- 
correct, and Mr. Price in his response to the appeal of your corre- 
spondent, ‘‘ Long Established,” has put the matter very clearly. 
It appears to me, however, that Mr. Price has not dealt with the 
real point of the question regarding depreciation. It is no doubt 
quite true that the working expenses are a difficult matter to deal 
with in obtaining accurate costs of work done, but the question of 
the charge for depreciation pure and simple, that is, the loss 
arising from wear and tear, is quite distinct from this item of 
cost, and requires to be dealt with and ascertained independently. 
As Mr. Matheson truly says, an exact provisionis impossible, and 
he therefore advocates a liberal allowance to provide for contin- 
gencies, such as machines becoming obsolete or insufficient. Now 
I think these contingencies should be provided for in a a 
manner, and the attempt should not be made to fixa rate of depre- 
ciation to cover and include these risks. 

In order to fix the charge to be made for depreciation of ma- 
chinery, it will be y to estimate the length of time a 

e is likely to be fit for use, then an estimate can be made 
from experience of the number of hours per week in which the 
machine is actually in operation, and deducting from the original 
cost of the machine whatever realisable value there may be in it 
at the end of the estimated life of the machine, the difference will 
be the amount to be recovered during that period, or, in other 
words, the depreciation to be charged as part of the cost of all 
work for which this particular machine is used. This will form 
one portion of the charge per hour to be made for the use of the 
machine. A further charge must be made for the cost of repai 
and upholding. This is to be obtained from the record of 
“working expenses,” and it is therefore necessary that these 
charges should be so kept that every information may be forth- 
coming as to the exact nature of the various outgoings. Mr. 
Price has, perhaps, somewhat exaggerated the difficulties involved 
in dealing with these charges. At all events, my experience in 
dealing with cost accounts is that the required amount of detail 
can be obtained, and in such a form that the work done can be 
charged with its proper proportion of these indirect charges, 
either as part of a ‘‘ machine rate” or as a percentage upon the 
net cost, according to the nature of the expenditure. y this 
means as small an amount as possible is left to be charged as a 
general percentage upon the out-turn of the works. In fact, it 
reduces this amount, so that it consists principally of establishment 
charges, which are not directly affected by the amount of work 
turned out; so that,as Mr. Parkes puts it in his letter in your 
issue of last week, in estimating for any contract, after ascertaining 
the estimated net cost, it will depend upon the position of the firm 
as regards the supply of orders whether they increase the net 
mente the full ascertained percentage as worked out for previous 
periods or not. J. ARNOTT SISSON. 
Newcastle-on-Tyne, December 12th. 


a ats THE CONTINUOUS BRAKE RETURNS. 

TRk,—A long and perfectly misleading statement relating to the 
brake failures has recently been published and v = eriely 
circulated, the object evidently being to make the public believe 
that non-automatic vacuum brakes are the best. The Board of 
Trade requires the cases to be placed under one of three heads : (1) 
Failure to act in case of accident; (2) Failure under ordi 
circumstances ; (3) Delay to a train. A failure of a brake to act 
when wanted is a very serious matter, but a delay of a few 
minutes is of little importance; yet the ‘‘statement” to which I 
refer simply gives a total number of cases reported, and draws up 


a proportion of failures to miles run. This is, indeed, absurd, as 
some trains with one brake run a hundred miles without stopping, 
and others having another brake perhaps stop a hundred times in 
running the same distance, The chain brake on the North- 
Western is carried over a number of miles, but is only used in 
emergencies. The two-minute vacuum on the Midland failed 
several times during the past half-year, but, as I have before 
ny out, the company does not report these to the Board of 


To prove the incorrectness of the statement now in circulation, 
I have drawn up a list from the last Board of Trade return for the 
half year ending June 30th, 1883. The returns under Class 1 are 
nil, Fifty-five cases are reported of “failure or partial failure of 
the continuous brakes to act under ordinary circumstances to stop 
a train when required.” As follows :— 


: No. of cases. 

Smith's vacuum (non-automatic) .. .. .. .. .. 80 
Barker'shydraulic.. .. .. .. | 
Wilkin and Clark’s(chain).. .. .. .. .. 1 
Westinghouse (automatic)... .. .. 8 

Automatic systems .. .. 8 


The figures show that out of a total of 55 failures no less than 
forty-seven occ’ to non-automatic brakes, I shall now proceed 
to consider the eight cases reported against the Westinghouse 
automatic brake. In five instances the cocks at the ends of vehicles 
were shut when they should have been open; in one instance the 
pipes between vehicles were not even connected. These six 
cases are clearly due to neglect of couplers and of guards in not 
testing the brake as required by the railway companies’ regula- 
tions. On the North British Railway a “pump did not keep u 
air pressure, as the air chamber of suction valve was filled wi 
dirt, through want of attention and driver’s mismanagement.” 
The last case is on the Midland, where a rod broke on a tender; 
the brake was only out of order on this tender, and the train did 
not overrun the station. 

Now, when we look at the above what do they amount to? 
Simply seven cases of neglect by companies’ servants and one 
broken rod. In two of the instances recorded the brake was only 
affected on one vehicle, and the trains did not overrun stations, so 
that in point of fact the brakes did not “‘ fail to stop a train when 
required.” I think your readers will agree with me that the above 
facts disprove the statements which have been circulated against 
automatic air-pressure brakes. CLEMENT E, STRETTON. 

Saxe-Coburg-street, Leicester, December 8th. 


THE EFFICIENCY OF FANS, 

Srr,—I gladly accept your suggestion that a competent engineer 
should test and report on the new fan, and will lend every assist- 
ance in my power to enable the tests to be carried out to the satis- 
faction of all critics. A wrong notion appears to prevail as to what 

ition I take up in the matter. The trials of November lst, 

, 5th, 6th, 7th, were carried over the long period to investigate 
and follow up the point Iat once noticed, on the first day, viz., 
power in air was out of proportion to power in engine. Then, on 
the third, I noticed ‘‘ power to drive did not rise as cube of water- 
gauges or cube of volumes.” This led to other experiments, all 
giving practically the same results. I was as puzzled as the rest 
who saw the trials as to the ‘‘ why or wherefore, ’ and could find no 
flaw in the way the tests were taken. They were as I have taken 
hundreds of tests with my own and all the best known types of fans ; 
the only new element was the indicated engine. I turned to the 
engineers and sought for some “‘ bread” of advice or suggestion, but 
got only a “‘stone,” being fairly ‘‘ pelted,” for daring to divulge 
what Thompson’s indicator, Gassella’s anemometer, and the 
water-gauge told me. I treated the matter as a scientific problem 
worthy of investigation, and was treated as propounding from my 
inner consciousness ‘‘revolutionary dogma” in the mechanical 
world. I now ask all your correspondents to await further trials 
before pr ing for or against hine they only know by 
hearsay. The solution of the problem, I believe, will be found in 
this ‘‘point.” If the outer fan is disconn from the inner 
fan and port holes, the blast from the inner fan drives the 
outer fan at great 5) Thus, as the air velocity increases, the 
speed of the outer fan increases, If I suddenly, with a spring 
stop, connect the two fans, then, like your apt illustration of the 
train and the wheat, the energy put into the outer ian is imparted 
to the whole machine. Thus the inner fan is the prime motor; 
the outer fan picks up energy which would otherwise be lost in the 
air thrown off. This is my theory. Experiments will show how 
far I am right or wrong. 

In wy bo your correspondent who me a denies ev ing, 
I must demur at his dogma, “‘An open fan can never, any 
ibility, equal for duty a perfect, covered, Guibal fan.” I ask, 

hy so? If I can show an open fan giving 12in. to 14in. of water- 
gauge with closed inlet, why cannot it pass the air at corresponding 
velocity? If the same fan has an inlet five-ninths the y ee 
of the fan instead of one-third the diameter, as in the ordinary 
mine fan, why should it not pass more air? 

He also seems to ignore the fact that the work of an exhaust fan 
is to create a vacuum within itself. The fan that can empty itself 
the fastest gives the best water gauge. The friction in the mine 
only affects the fan indirectly. The fan displaces air, and this 
causes a partial vacuum in its body. The atmospheric pressure on 
the downcast shaft of the mine fills up that vacuum in the fan, 
and overcomes the friction in the air-ways of the mine. In other 
words, the fan cuts off the head of the upcast air column. Nature 
abhors a vacuum, and forces down air to supply the loss of balance 
created by the fan. If a fan isa good one, the greatest power it 
can put forth is to keep itself running empty, and to create high 
water gauge. Enclosing a fan is waste of power, in case friction 
and choking of discharge, and should not be done if good water 
gauge can be obtained when open. d 

In conclusion, I do not think it necessary to quote Scripture to 
prove mechanical problems. Horace well said, ‘‘Nec deus 
intersit, nisi dignus vindice nodus;” and with regard to the allu- 
sion to “‘ heaven-born genius,” I think a trite old proverb, slightly 
altered, would have suited better: “‘ Hxspirator nascitur non fit,” 
where the first part of the sentence would apply to the exhaust fan 
which has come into existence; the “fit” to the engineer who 
would work it out. J. M. CAPELL. 

Passenham Rectory, December 11th, 


LEAD PIPES, 


Smm,—Some time since I noticed a question upon the merits of 
the elliptic pipe v. the round, as to proof against burst lead pipe, 
which I did not agree with, and I have noticed with interest the 
letters in THE ENGINEER on the cause of burst lead pipe. My 
opinion for a long time has been that bursts are caused by hydraulic 
pressure, not ice or air, and have argued the point with several 
caarprt persons. It is not generally known that pipes do not 

wurst where the ice is first formed, but where it is last in freezing; 
it is the hydraulic pressure of the water that bursts the pipe, by 
being forced both ways and gradually swelling the pipe till it 
bursts. If a pipe gets frozen up at two points, and between these 
points runs into a warmer — long enough to allow the pressure 
to extend along the whole length of pipe, it will not burst, and the 
frozen part will not swell, but let a pipe freeze up from two exposed 
places, say 6ft. apart, and then form ice to meet each other, then 
the burst will be in the warmest part, or the last place to freeze, 

Many plumbers will have noticed that bursts, as a rule, always 
are where that part of the pipe is most protected from the frost 
and often where it has not frozen at all, and in the most awkward 
place to get at. Many examples of this could be mentioned ; for 
instance, if a pipe runs through, say, from one closet through a 
floor into another closet, the burst often takes place between the 
floor and ceiling. I contend that if a lead pipe could be frozen all 


at once it would not burst, and would only swell the pipe slightly 
all along it ; but freeze it up from both ends to the centre, and the 
swelling will take place at one point and burst—see sketch in yours 
of November 24th—and again, freeze up a pipe gradually from one 
end and the other open, it will notburst. The lawthat water expands 
in freezing is well known, but the fact of what causes the pipe to 
burst is not so well known—freezing is the first cause, but hydraulic 
pressure is the main cause, M, DAWKEs, 
Leamington, December 11th. 


AYR HARBOUR SLIPWAY, 


Srr,—With reference to your notice of the Ayr Slipway in your 
last number, permit us to point out that we think the description 
given does not make quite clear, viz., that the machinery there in 
use is constructed on our patent non-fleeting wire rope system, 
and was manufactured under our license. As regards your 
remarks as to the difference in the gearing used north and south, 
Mr. Strain, the engineer to the Ayr Harbour Trustees, has intro- 
duced some modifications of his own in the gearing of the sli 
way machinery, as stated by you, but we very much doubt the 
advantage of same, and it, of course, in no way affects our patent, 
which is for wire rope haulage. With our own machinery in use 
here, we have up to this date hauled up over 100 vessels varyin 
in size from to 1150 tons dead weight without a single hitel 
or accident of any kind, a sufficient guarantee, we think, of our 
principle in its entirety. We hope shortly, with your permission, 
to bring to the notice of your readers an important improvement 
we have lately introduced in the construction of the cradle for 
slipways, whereby we are able to reduce the friction some o— 
cent., which will consequently enable us to haul up vessels of the 
size with our wire 

ortham Ironworks, Southampton, Day, SuMMERS, AND Co. 
December 11th, _ 


GRAPHIC STATICS. 


S1r,—I read the review of the book on ‘‘ Graphic Statics,” by 
Mr. R. H. Graham, which appeared in THE ENGINEER of the 
23rd November, and I have since read the letter by the author 
of the book and the note of explanation appended by the “ writer of 
the review.” Now I should like to know whether it is that there 
is any difference between the statement made in the above- 
mentioned appended note and that in the book upon which it is 
founded, or whether it is that I do not understand either the 
book, or the review, or the reviewer’s explanation. 

In the book the moment is taken as proportional to the line 
xy, and the scale by which this is measured is either EO or is 
directly proportional to EO. Now the reviewer says the scale 
by which this is measured is inversely eee to this length 
EO, yet in his appended note he says, “If the line be short the 
scale is small, that is, the length representing 1 inch-pound, is 
correspondingly short.” In Mr. Graham’s letter he says, ‘* The 
larger the scalar unit EO is taken, the smaller will be zy.” The 
writer of the review says, “‘If EO be taken great, the line—and I 
suppose he means x y—obtained, for the moment is short and the 
seale therefore small, and vice versd.” Now these two things 
seem to me to be the same, and if so the book is right. However, 
I must subscribe myself a PvuzzLep STUDENT, 

Staines, December 9th. 


MESSRS, ESCHER, WYSS, AND CO. 


S1r,—In your interesting account of the works of Escher, Wyss, 
and Co., you state that they were the first on the Continent to make 
steam engines on the Woolf principle. This is not correct, as 
many such had been raade in Alsace when Mr. Loyd—who came 
from there to take the management of the Zurich works—made at 
Escher’s their first stationary engine on that principle. On the 
other hand I have every reason to believe that the first pair of 

gines of the pound type were made by Escher, Wyss, and Co, 
early in 1863, for a small steamer called the Biene. These engines 
consisted of a single high and low pressure cylinder, p' 
diagonally one beside the other, with their cranks at right angles, 
The pressure in the boiler was 60 lb. per square inch, and the 
results obtained led to the exclusive adoption by the firm of this 
system. Prior to that time many marine engines on Woolf's 
principle were made at Zurich, but always, as in the case of those 
exhibited at the London Exhibition of 1562, with two high and two 
low-pressure cylinders, MUBRAY JACKSON, 

Budapest, December 5th. 


THE MARQUIS OF WORCESTER. 


Sm,—There has always been a mystery about the claims to 
invention of the Marquis of Worcester which his biographers have 
not succeeded in ing up. In the Academy of December 8th is 
an essay by Mr. J. H. Round, which places the character of the 
author of the ‘‘ Century of Inventions” in a most unfavourable 

ht. This examination of some of the most remarkable incidents 
of his political career fathers ya him the charge of uttering two 
forged royal patents, if not of forgingthem. These extraordi 
documents had hitherto met with acceptance among many 
historians. It looks as if the life of the marquis will have to be 
written in a more sceptical spirit, and particularly with reference 
to any statement e by himself and uncorroborated. It is for 
this purpose I call attention to the researches of Mr. Round, which 
may escape the notice of engineering readers, 

32, St, 8.W., 

December Sth. 


CLARKE. 


CAUSTIC POTS AND DECOMPOSING PANS, 


S1r,—We notice in your edition of the 23rd ult. an article, 
** Visits to the Provinces,” giving particulars of the Widnes 
Foundry Company’s premises and manufacture, and think the 
portion relating to ey pans and caustic pots likely to 
mislead your readers. It would seem to infer that the Widnes 
Foundry Company are the makers of the largest and best pots in 
this neighbourhood; whereas we havea reputation equal to their 
own, and with reference to caustic pots only lasting eight months, 
there are some of our make working now which have been in use 
over twelve months. With regard to the size of the caustic pots, 
we are now making them to finish 25 tons, the pots themselves 
weighing 124 tons, these being the largest pots of the kind made in 
the kingdom. Perhaps you will ne, give this publicity, and 


oblige OHN VARLEY AND Co. 
St. Helens, Lancashire, December 8th. 


TENDERS. 


TWO DOUBLE TWIN SCREW BOATS, 
List of tenders for two double twin screw boats for the Wallasey 
Local Board. Messrs. Flannery and Fawcus, Liverpool, engineers. 
Iron (2 boats) Steel @. boats) 


Name. 
8. and H. Morton. 16,239 . 16,721 
McIntyre and Co. .. oo ve 16080 
James Jackand Co, .. 16,000 .. .. 16,200 
Simonsand Co. .. ° 15,500 15,995 
ir and Jack: ar - 15,850 15,510 
Seath and Co, | 
Wm. Allsup and Co.—accepted .. .. 12,450 .. «. 12,950 
Abercorn Company .. .. eo 12,900 
Edward Finch and Co. bo we 
Engineer's estimate, £12,500, 


wes 
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RAILWAY MATTERS. 


3 from Brighouse states that during the gale on Tuesda 
about fifty of the at the Bailiffe Bridge Rail- 
way Station was blown on to the line, and an engine in consequence 
ran off the line, causing much traffic delay. 

x Pesth-Semlin Railway was opened on the 10th inst. 
Phi A its length for traffic. Passenger trains started from 
the two terminal stations and performed the journey quite satis- 
factorily, the line being everywhere in good order, 

11" Newport, Pontypridd, and Caerphilly line is on the eve of 
being opened.’ This will relieve the Taff Vale traffic. The 
Rhondda Bay Railway is to be opened in nine months; this will 
make Swansea better acquainted with the remarkable No, 3 coal 
of Rhondda, and relieve the Bute Docks, 

the half-yearly general meeting of the East Indian Railwa 
omnes to o held 5 January next, the board of directors will 
recommend the payment of a dividend of £1 12s. 6d. per cent. on 
the deferred annuity — of the company, in addition to the 
guaranteed interest of £2 per cent, for the half-year, 

Tne Haidarabad-Manda Railway project is still being considered, 
The only hitch lies in the alignment, as it would be in continuation 
of the line in British territory to the Singarene coal-fields, which 
the Madras Railway Company is very desirous of utilising for the 
coal supply for locomotives on the railways in that Presidency. 

DurinG the past ten years the expenditure per train mile of 
English railways has remained at about the same level. Between 
1872 and 1882 there have been some fluctuations, but in 1872 their 
expenditures per train mile, including maintenance of way, motive 
power, repairs, &., were 32°27 pence, and in 1882 they were 32°47 
pence. 

A PASSENGER coach at the rear of a train running near Wor- 
cester, Massachusetts, a few days since, left the line and rolled 
twice over down a steep embankment, Nearly all of the fifty 

ngers in the car were injured, but none fatally. This must 

ve been an experience which none of those passengers will wish 
repeated. 

AsHort electric railway between the sawmill of M. Steinbass 
and the station at Rosenheim—a distance of about 1 kilometre—has 
recently commenced working. The gauge is normal, and goods 
can thus be transported direct from the station to the mill without 
reloading. The motor used is a Schuckert machine, The railway 
is not used after dark, the current being then used to supply the 
Edison incandescent lamps by which the mill is lighted. 

Tur Railway Rates Committee of the Wolverhampton Chamber 
of Commerce are arranging for a joint meeting between them- 
selves and the Railway Kates Committee of the Ironmasters’ 
Association, and they have requested a number of manufacturers 
to furnish information of the rates of carriage of goods of their 
respective manufacture. It will thus be seen that the iron trade 
and the hardware manufacturers of South Staffordshire are in this 
matter of railway rates acting in unison. 

Tue half- nc Sag ors of the directors of the Bombay, Baroda, 
and Cen Indi ilway eng se shows @ gross revenue of 
£656,115, against £562,830, there being an increase of no less than 
£84,000 in the goods traffic. The expenses, which absorbed 37°76 
per cent. of the whole of the income, as against 38°67 per cent., 
amounted to £247,748, or an increase of ,084, the net earnings 
being £408,367, against £345,166. The directors recommend a 
dividend of £1 3s. 6d. per cent. for the half-year, in addition to 
the guarantee of 24 per cent., a balance of £2005 being carried 
the credit of the surplus account. 

TuE Roller Mill says :—‘‘ A Buffalo locomotive entered the flour 
business in a hurry the other day, A train was leaving the city at 
full speed, when, on a cross-rea en ry the city line, the engineer 
discovered a man with a wagon load of barrels attempting to cross 
the track. In spite of the air-brake the train slid on to the cross- 
ing, and caught the rash teamster before he got across the rails. 
The engine struck the wagon plump in the centre. The farmer 
went flying 30ft. away, and the horses, liberated from their load, 
sped away down the road. Strange to relate, the man was unin- 
jured. He picked himself up swearing mad, and made things blue 
around there for a little while. Butoh, the poor engine? The 
barrels were flour barrels, and the machine was a sight to behold! 
Floured? We should say it was! And didn’t the wipers quote 
when they saw the machine come into the round-house at the end 
of the trip !” 

THE official returns of the New Zealand revenue and expendi- 
ture of railways for the first twenty weeks of the current financial 
year are not very satisfactory. Last year the net profit for the 
twenty weeks was £136,084; this year they are only £118,946, 
showing a falling off of £17,138, or at the rate of £44,000 per 
annum. Practically the whole loss of £17,000 is made on the 
Huruni-Bluff line, which, the Colonies and India says, shows a 
decrease of £18 per mile in receipts, and an increase of £40 per 
mile in working expenses. The returns also show a large increase 
in the quantity of work done on that line, both in passenger and 

oods traffic. The working expenses have increased in proportion, 
but the receipts, on the contrary, have seriously diminished, owin; 
to the fact that so much less is earned for a given quantity o' 
work done. There is a fair improvement in the Wellington, Auck- 
land, and Napier sections; while the Manganui, Taranaki, Picton, 
and mineral lines show a slight falling off. Nelson is almost 
exactly the same as last year. 

A HORRIBLE rear collision on the Burlington, near Streator, 
Illinois, November 16th, serves, “‘the American Railway Review 
says, to again impress us with the necessity for unceasing vigilance 


to | ment, to see each pore of the brick inhabited by a peculiar rod-like 


NOTES AND MEMORANDA. 


In New South Wales in 1882 the number of births was 29,702, 
and the number of deaths 12,816, 


AccorpING to the last census Algeria has a ulation of 
2,800,000 Mahomedans, as compared with 460,000 isti and 
Jews. The Spanish colony numbers 112,000. 


In 1873 there were 29 coal mines in New South Wales, of which 
5 were not worked, the output being 1,192,862 tons, valued at 
747, 1882 of mines increased to 
in active o; m, the output 109,282 valued 
at £948,065 12s. 

For grinding circular saws, M. Dugoujon, of Paris. laces 
grindstones by discs cast with a V groove on the periphery filed in 
with lead, Pulverised flint or quartzose sand and water are 
allowed to drop during the operation of grinding, which is thus 
accomplished more economically than with stones. 

Tur estimated amount of ‘gold raised in New South Wales from 
1851 to the close of 1 was 9,310,501 ounces, valued at 
£34,518,708. The largest quantity of gold raised in any one year 
was 616,909 ounces, valued at £2, 383, This was in 1863. The 
—— quantity was in 1879, being only 107,640 ounces, valued at 


Dunine the year 1881-82 there were 3660 shipping disasters 
nae around and on the coasts of the United Kingdom, 
exceeding the total of the previous year by 85, and resulting in the 
loss of 1097 lives, the corresponding number for the year 1880-81 
being 984. This total of 3660 wrecks includes all sorts and classes 
of maritime accidents, viz., wrecks involving total loss, partial loss, . 
collisions, &c., and it is a matter for satisfaction to know that the 
cases of total loss declined from 705 to 606, and those resulting in 
loss of life from 238 to 235, so that the remaining 3054 ties 
may be looked upon as less serious. 

Durinc the week ending November 10th, in 81 cities of 
the United States having an aggregate population of 6,946,800, 
there died 2562 persons, which, according to the official returns 
published by the American Sanitary Engineer, is equivalent to an 
annual death rate of 19°2 per 1000, a pow at toh of the average 
rate for the preceding six weeks. For the Ni Atlantic cities 
the rate was 18°0 ; for the Eastern cities, 19°5 ; for the Lake cities, 
16°4; for the River cities, 17°3 ; and in the Southern cities, for the 
whites, 23°2, and for the coloured 32°9 per 1000. Of all the deaths 
33 per cent. were of children under five years of age, the highest 
—— in this class being in the lake cities, where it was 41°4 
per cent. 

A VARNISH has been patented in Germany for foun tterns 
and machinery, which it is claimed dries o soon as hoy gives 
the patterns a smooth surface, and is a good filler. This varnish is 

repared in the following manner :—‘ 30 lb, of shellac, 10 1b. of 
nila copal, and 101b. of Zanzibar copal are placed in a vessel, 
which is heated externally by steam, and stirred during from four 
to six hours, after which 150 parts of the finest potato spirit are 
added, and the whole heated during four hours, to 87 degrees Cent. 
This liquid is dyed by the addition of orange colour, and can then 
be used for painting the patterns. When used for painting and 
glazing h it ists of 35 1b. of shellac, of Manila 
copal, 10 lb. of Zanzibar copal, and 150 Ib, of spirit.” 

IN an article in the San Francisco Chronicle, W. W. Goodrich 
says :—‘‘ Having occasion to examine a brick that was taken from 
ar old ruined and forsaken building, which was being torn down, 
I was somewhat startled, upon adjusting a microscope upon a frag- 


animalcule of the genus bacilli. These insects cannot be seen 
except by aid of the microscope, even when they live in the human 
system and prey upon our vitality ; neither are they visible in the 
soil or substances in which they may live and hive, except through 
a powerful glass, Their motions when they were agitated by blows 
were as the links of a chain, reminding one of a system of joints 
to be extended and contracted. They were semi-transparent, with 
a light, scintillating column nearly two-thirds their length, extend- 
i from near their head to their pointed tails, probably their spinal 
column.” 

Durine the week ending November 17th, in 31 cities of the 
United States having an aggregate population of 6,797,300, there 
died 2518 persons, which is equivalent to an annual death rate of 
19°2 per 1000, or precisely the same rate as that of the preceding 
week. For the North Atlantic cities the rate was 17°5; for the 
Eastern cities, 19°6; for the Lake cities, 16°0; for the River cities, 
17°4; and in the Southern cities, for the whites 27°1, and for the 
coloured 37°8 per 1000. Of all the deaths 34°4 per cent. were of 
children under five years of age. According to the statistics offici- 
ally published by the American Sanitary Engineer, accidents 
caused, 4°4 per cent.; consumption, 13°1; croup, 2°6; diarrheal 
diseases, 4'3; diphtheria, 5-1; typhoid fever, 2°7; malarial fevers, 
1°5; scarlet fever, 2°3; pneumonia, 8°8; bronchitis, 3°3; measles, 
0°3; and whooping cough, 0°4 per cent. of all deaths. e increase 
in the mortality from pneumonia was chiefly in the Eastern and 
Lake cities. Diphtheria was most prevalent in the River cities, 

Ar a recent meeting of the Physical Society, Professor R. B. 
Clifton, president, a a. r on “‘The Measurement of the 
Curvature of Lenses.” ith very small lenses the sphero- 
meter cannot be used, and the author’s method is based on the 
Newton’s rings formed between the lens and a plain surface, or a 
curved surface of known radius. From the wave length of the 
light employed in observing, and the diameter ot a ring, the radius 
of curvature can be determined. He places the on a plane or 
curved surface under a microscope, and lights it by the sodium 
flame—wave length x10-’—he measures the approximate 
diameters of two rings a distance apart—in practice the tenth and 


in railway operation, A wild freight train ran intoa g 
train which Had been stopped by a broken-down train ahead, and 
from the accident seven deaths resulted. The coroner’s jury 
censure the engi and ductor of the wild freight train for 
running at an excessive speed so closely in the rear of the enger 
train, and also censure the yardmaster, train dispatcher, and 
superintendent for sending out the wild train with brakes so defec- 
tive that the train was not readily controlled. The staff of the 
wrecked passenger train are exonerated, for they flagged the wild 
train as soon as they stopped. Whatever the merits of the jury’s 
verdict, railroad operation should not be such as to allow of one 
train’s running into another in broad daylight. But management 
is hardly censurable for such disasters, and we have Me pe to 
blame but the human weakness of the forgetful individual whose 
heedlessness precipitates them. The lesson of this disaster is for 
train men, and tells them what their superiors’ instructions always 
do—in case of uncertainty take the safe course and take no risks,” 


Wuite the railways hitherto made in Russia serve principally 
for the conveyance of export goods, those now projected are, says 
the Hamburgische Boersen-Halle, chiefly intended to facilitate the 
commercial relations of the interior. e following are the pro- 
jected lines, forming a total length of 2315 versts—1535 miles :— 

tension of the Riga and Tuckum line to Windau on the Baltic, 
127 versts (a verst = 0°663 mile); the Siedlec and Malkin line, 
70 versts, connecting the Terespol with the Warsaw and St, 
Petersburg Railway ; the Schmerinka and Novofelz line, 230 versts, 
for uniting the South-West Railway with the Austrian system ; 
the Perekop line, 100 versts, starting from Perekop and termina- 
be | at the Taganasch station of the Losovo and Sebastopol 
Railway ; the ovo-Pensa line, 450 versts, passing through 
Balaschov and Serdobsk ; the Millerovo line, 88 versts, being an 
extension of the Lugan Railway to the Millerovo station on the 
Koslov and Woronesch Railway ; extension of the Eastern Rail- 
way to the Volga, about 400 versts ; the Navorossijsk line, about 
300 versts, from a station on the Rostov and Vladikavka Rail- 
way, terminating at Navorossijsk, on the Black Sea, where a 
harbour is to be made; the Ufa line to Tekaterinenburg, 500 
versts ; and the line starting from Stavropol, and terminating at 


twentieth rings are found convenient—takes the difference of their 
squares, and divides it by the wave naga and the number of rings 
in the gap between to find the radius of the lens. The formula is— 
1 2 2 
where #n+n and 2%», are the diameters of the nth and (m+n)th 
rings; A is the wave length of the light, and p! the radius of 
curvature of the lens. The method with proper care gives accurate 
results. Professor Clifton has also used it to determine the 
refractive index of liquids in small quantities; Mr. Richardson 
having found it for water = 1°3335 by this method, which is usually 
correct to two places of decimals. It can also be used to determine 
if the lens is uniformly curved and spherical. 

Tuk 3660 shipping disasters which occurred off the coasts of the 
United Kingdom during the year 1881-82, comprised 4367 vessels, 
Unfortunately, the number of ships is larger than the total of the 
previous year by 70; it exceeds the casualties reported, because in 
cases of collisions two or more ships are necessarily involved in one 
casualty. Thus, were collisions, and 2974 were wrecks and 
casualties other than collisions; 526 of these latter disasters were 
wrecks, &c., resulting in total loss; 719 were casualties resulting in 
serious damage, and 1729 were minor accidents. In the previous 
year, 1880-81, the wrecks and casualties other than collisions on and 
near our coasts numbered 2862, or 112 less than the number 
reported during the year 1881-82, We observe that out of the 2974 
casualties, other than collisions, 2623 occurred to vessels belonging 
to this country and its dependencies, and 351 happened to foreign 
ships. Of these 2623 British vessels, 1663 were employed in our 
own coasting trade, 720 in the—oversea—foreign and home trade, 
and 240 as fishing vessels. There were 8 casualties to _ belong- 
ing to foreign countriesand States employed in the British coasting 
trade, and 275 to foreign vessels which, although not engaged in 
our coasting trade, were bound to or from British ports; while 
there were 68 casualties to — ships which were not trading to 
or from the United Kingdom. Excluding collisions, the localities of 
the wrecks are thus given:—East Coast of England, 809; South 
Coast, 586; West Coasts of England and Scotland, and East Coast 


a station on the Rostov and Vladikavka Railway, about 50 versts, 


MISCELLANEA. 

THE value of goods exported from the Tees last month, exclusive 
of coal, was £247,901, being an increase of £67,200 as compared 
with November, 1882, and exceeding the value of the Newcastle 
exports by £25,439. 

THE Verviers Industrial Society offers two prizes of £240 and 
£68 for the best and second-best discovery, invention, or applica- 
tion contributing to the progress or ty of the woollen trade 
during the last five years. 

THE Swedish frigate Vanadis, fourteen guns, Commodore 
Lagerhung, from Carlscrona, has arrived at Sheerness on a voyage 
round the world, undertaken on behalf of the Meteorological 
Society of Sweden and Norway. 

SomE good contracts have been booked in the Clyde shipbuilding 
trade, but they are not of sufficient importance to induce the 
employers to withdraw from their resolution to reduce the wages 
of all classes’of workmen from the beginning of the year. 


Notices have been posted in all the shipyards on the Tyne and 
Wear stating that on and after the 4th of March, 1884, the piece- 
work rates and time —— in all departments will be reduced to 
those current immediately previous to the advance in 1880, This 
corresponds with a reduction of 10 to 15 per cent. 


A PROPOSAL, in itself very good, has been made to construct a 
subway from South Kensington to the Albert Hall. This would 
be of great convenience to iarge numbers of people, as it would 
make it possible to go to the Hall or the Museum from any part of 
London or its suburbs without leaving cover. But why on earth, 
or rather under it, should such a thing, less than 1000 yards long 
even if provided with a tramway, cost £100,000? Sir E. Watkin 
can perhaps explain, 

On the 8th inst. the paddle tug Buffalo, built by Messrs. Heppel 
and Co., of Shields, for Messrs. J. T. Rennie, Son, and Co., of 
London, made her first trial trip off the Tyne. She is fitted with a 
pair of condensing engines with 24in. cylinders, and works at 35 1b. 
steam pressure, making about 42 revolutions per minute, and 
averaging about 10 knots per hour. The vessel has been surveyed 
during construction by Mr. J. F. Flannery, of London, and imme- 
diately proceeds to her station at Algoa Bay, South Africa. 


THE Commissioners of Northern Lights have given instructions 
for the erection of mineral oil gasworks on Ailsa Craig, Firth of 
Clyde. This gaswork is for the purpose of supplying gas to the 
engines to be used for driving the fog-signal apparatus and for 
lighting the lighthouse which is being erected on the “‘ Craig” rock 
by the Commissioners for the safer navigation of the mouth of the 
Clyde. The gasworks will be ages of manufacturing continu- 
ously, in case of a lengthened fog, 2000 cubic feet of oil gas per 
hour, of 50-candle illuminating standard. 


VENEZUELA threatens to become one of the more formidable of 
the competitors of the American Western copper mines in the 
markets of the world, to judge, the Engineering and Mining 
Journal says, from the reports of the leading concern, the 
Quebrada Railroad Land and Copper Company, a fusion of the 
Boliva Railroad Company and the New Quebrada Copper Com- 

ny, in which together £1,000,000 have been invested. In the 

six months of the present year the company shipped to the 
coast 15,300 tons of ore, 2150 tons of regulus, and 470 tons of 
‘“*kernels.” With a considerably smaller output, the mines had 
dividends last year amounting to £13,000. 


Ar the official trial of the little twin steamships Jeanne and 
Louise, on the Mersey, a speed of 8 knots was obtained with a load 
of 18 tons ona draught of 2ft. Gin. The vessel, which is built of 
steel, is 60ft. long, 12ft. beam, and 4ft. 3in. deep, with rai 
forecastle, and deck-house amidships. She is fitted with two 
single-crank tandem compound engines, having cylinders 5in. and 
10in. diameter by Sin. stroke, fitted with a wrought iron surface 
condenser, and a separate engine for air and circulating pumps. 
The boiler is of Cochran’s patent multitubular type, 4ft. diameter 
by 8ft. Gin. high, and is le of mild steel throughout. The vessel 
and pares | were built for service on the Gaboon river, on the 
West Coast of Africa. : 

Despite the fact that the steel trade has not of late been 
advancing with as rapid strides as could be desired, the promotion 
of extension of works and the establishment of new works con- 
tinue. The Glasgow Iron Company has acquired 15 acres of 
ground at Wishaw, near its ironworks, for the —— of erect- 
ing a steelworks. The contracts have been p' for the ma- 
chinery and buildings, part of the machinery to be supplied by an 
English house, part by the Vulcan Foundry, Glasgow, and the 
roofing of the buildings by Messrs. P. and W. M’Lellan, of Glas- 
gow. It may be stated here that the last-named firm have 
secured the contract to supply the ironwork to be used in the erec- 
tion of the Glasgow Municipal Buildings, 

now remain only 194 yards to be driven through before 
the two a ing ends of the Mersey tunnel will meet under 
the river Mersey. The total distance penetrated last week was 
414 yards, being 33 by Beaumont’s boring machine, and 8} by 
hand labour. In order to facilitate operations, and for the conve- 
nience and health of the workmen employed below, arrangements 
have been made with the local corporation whereby temporary ven- 
tilating shafts are being sunk in Lord-street, Liverpool, and 
Hamilton-street, Birkenhead. The works continue day and night, 
with the exception of Sundays. Between the two extremities of 
the main river tunnel operations are being carried on phen dif- 
ferent faces. The junction with the Birkenhead Joint Railway at 
Tranmere is being pushed forward. 


EXPERIMENTS have been made at Sir J. W. Pease and Co.’s lime- 
stone quarries, Weardale, in drilling the rock with Cranston’s 
steam power machines in the blue mountain limestone. The trials 
have been regularly and systematically carried on during the past 
twelve months, and a correct statement of the work accomplished 
has been kept the whole of the time, in which many hundred feet 
of holes have been put down from 4ft. to 18ft. deep each by 2in. to 
3in. diameter, some of the holes having been drilled 5ft. deep in 
one hour with a 2in. gauge drill, One of the holes, 18ft. deep, by 
an excellent system of blasting, is estimated to have removed 3000 
tons of rock, using 44 barrels of powder; some 9ft. holes, being 

in. diameter at the bottom of hole, have displaced over 400 tons 
with a little less than }-barrel of powder. These quarries are 
very extensive, being close upon 500 yards long, with a fore breast 
of splendid rock about 50ft. —— The average output at the ye 
sent is about 2000 tons al week, The rock is principally used in 
the blast furnaces of Cleveland. A line of railway, 4ft. Stin. 
gauge, has specially laid down from one end to the other on 
the quarry top, so that a portable boiler runs along it and supplies 
steam to the rock drills at any desired part, ‘ 


Brrork the North Staffordshire Institute of Mining Engineers on 
Monday a paper was read by Mr. W. F. Hall, of Durham, on 
“The Haswell Mechanical Coal-getter.” He expreased the hope 
that the invention might take the place of gunpowder in under- 
ground work, and explained that the machine was a combination 
of screw, lever, and wedge. The bursting action was accomplished 
by a wedge, the initial power which drove the wedge being manual 
force, the man’s power being multiplied by a special combination 
of mechanical powers. The President of the Institute—Mr. J. 
Lucas—said that if the machine were not too heavy and cumber- 
some it would in some seams be useful. The great thing to be 
considered in a machine for cutting coal was to have something 
that could be easily moved about from place to place. A paper 
on ‘Sinking through the Quicksands at Minnie Pit, at the 
the Codmore Hall Colliery,” was also read before the Institute by 
Mr. Ritson Wilson. By means of cast iron tubbing, in ‘segments 
7ft. long, 3ft. deep, and lin. thick, a shaft 18ft. in diameter had 
been sunk through 38ft. of quicksand, yielding 170 gallons of water 


of Ireland, 1046; North Coast of Scotland, 99; East Coast of 
Scotland, 161; other parts of the coast, 273; total, 2974, 


per minute, The water was pumped out by a Pulsometer, 


> 
tly 
he 
rs 
ne 
ids 
to 
lic 
ur 
on 
in 
m, 
ur 
h, 
ne 
it, 
ig 
r 
at 
or 
ie 
| 


466 THE ENGINEER. 


Dec. 14, 1883. 


i 


FEET 


RHYMNEY IRONWORKES. 


MESSRS, TANNETT, WALKER, AND 0O,, HUNSLET, LEEDS, ENGINEERS, 
(For description see page 471,) 


ROLLING MILL ENGINES, 
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FOREIGN AGENTS FOR THE SALE OF TH KNGINEER. 


Madame Borveau, Rue de la Banque. 
RLIN.—AsHER and Co., 5, Unter dew Linden. 


TO OORRESPONDENTS. 


* to avoid trouble and confusion, we find it necessary to 
worrespondents that letiers of inquiry addressed to’ the 
public, and intended for insertion in this column, must, in all 

cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 

answers received by us may be forwarded to their destination. 

No notice will be taken of communications which do not comply 


nstructions. 

*,* We cannot undertake to return drawings or manuscripts; we 

must therefore j ents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

BER.—JZhe proportion u n Y was no 

a Ge a comparatively small quantity will probably give the best 


ulls. 

Manseiurs.—The principal makers of copper for locomotive fire-boxes are 
Messrs. Vivian, Pasco Grenfel and Co , W. Foster and Co., Bebbys, and the 
Broughton Copper Company. 

A Reaper ror Twenty-Five Years.—D. W. capacity is the displacement 
between the light and deep load lines. In cargo vessels it is about 1} times 
gross registered tonnage. There are no fewer than eighteen recognised 
formule for calculating the nominal horse-power af compound marine 
engines. 


SOAP-CUTTING MACHINERY. 
(To the Bditor of The Bnguneer.) 
—Will any of your numerous readers kindly furnish me with 
ption or sketches of some simple apparatus for cutting blocks of 
soap into bars; also for making stamping oval or square toilet soap 
lets ? 


tal DaRKNEss, 
Ulverston, December 10th. 


CLEANING FOUNDRY WINDOWS. 
(To the Editor of The Engineer.) 
Smm,—Can any of your correspondents inform me of a good way to clean 
foundry windows! Some pd successfully cleanse 
them from an accumulation of smoke and sulphur in a rapid way. What 


do use? Founper. 
December 19th. 
Tne Exo be had, in 
INEER cin er, or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms 
(including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 


credit occur, an extra charge of two shillings and sixpence annum 


at the wshed rates will reeeive Tas EncIneer 


Remittance by Post-office order, — Australia, Be Brazil, British 

Guiana, Canada, ee of od "Hope, Denmark 

France, Germany, Gibraltar, Italy, —_ Natal, Netherlands, 

Portugal, Switserland, Tasmania, Tuckey, Unites 
Btat 

West Coast of Africa, West Cyprus, £1 China, Japan 


Remittance by Bill in London. — Austria, Buenos Ayres and Algeria, 

On, Ja’ 

Mauritius, Sandwich isles, £3 5s." 


practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
to the Publisher, Mr. George Leopold Riche ; all 
Bditor of Tax Enoinerr, 163, Strand. 


MEETINGS NEXT WEEE. 

Tue Ixstirvrion or Civit Encingers.—Tuesday, Dec. 18th, at 8 p.m: 
Annual general meeting to receive the report of the outgoing Council, 
and to elect the Council for the ensuing year. 

CHEMICAL Dec. 20th, at 8 p.m.: “ Researches on 
the Constitution of the Gums of the Arabin class,” by Mr. C. O'Sullivan. 
‘*On the Decomposition of Ammonia by Heat,” by Dr. W. Ramsay and 
Mr. Sydney young. ** On the Dissociation of the Halogen Compounds 
of Selenium,” by Dr. W. Ramsey and Mr. Franklin P. Evans. 

Royal Socrery.—Wednesday, Dec. 19th, at 7 p.m., 
th. followin; will be read:—‘‘On the Explanation of certain 


superseded by the scientific Frepeeetion of 
m.: 


d its Products by the Most the Marquis of 
ani ucts,” ost Hon. 
General of Canada, Sir Alexander Galt, 


DEATH. 
On the 25th Oct., at Dharmsalah, Punjab, India, killed, by a fall d 
a precipice, caused by an attack from a 
we Engineer in the Public Works Department, India, aged 
years, 
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THE QUALITY OF LONDON GAS, 


they claim it as their privilege to supply'’a certain"quantit 
of gas below the vane ‘Hghting power. But this will 
be indignantly sepatlatel, as it ought to be. The com- 
ies will assert that, except in case of accident, their gas 
is in complete accordance with the requirements of the 
Act of Parliament. Consequently nothing more is 
proposed than to give practical assurance to the public 
that the gas is a perfectly correct article. There is no 
dispute that the gas fulfils the law so far as the existing 
testing stations deal with it. But it is equally undeniable 
that the testing stations as at present established do not 
test the whole of the gas supplied to the metropolis. We 
should like to know that this untested portion is equal in 
quality to the rest, and we fancy there can be nothing very 
unreasonable in making a demand for that purpose. At 
all events, such is the view taken of the subject by the 
Metropolitan Board, and we are glad to hear that the Gas 
Referees consider it a proper thing to increase the number 
of the testing stations, as also, in some cases, we believe, 
to revise the internal arrangements of those alread 
in operation, Reasonable and business - like as all 
this appears—at least so far as our judgment will 
carry us—the remarks which we recently offered in 
advocacy of what is going to be done have brought down 
upon us a violent attack from the organ of the gas com- 
panies, Whether such an onslaught was judicious in the 
interest of those companies may be doubted. If there is 
nothing amiss, there is nothing to quarrel about. Per- 
haps it is considered in some quarters wrong to 
eoien the quality of the gas, be it ever so untested. 
ince we addressed our readers on this subject, there has 
come into our hands the full text of the report which was 
to the Special Committee of the 
etropolitan Board by Mr. Dibdin on the existing arrange- 
ments for testing the gas supply. Mr. Dibdin is the 
chemical assistant to the Board, and superintends the gas- 
testing a established under its authority. In 
this matter Mr. Dibdin practically takes the position occu- 
pied by the late Mr. Keates. His statements, therefore, 
carry peculiar weight, and must have been made with due 
consideration. In his report we find Mr. Dibdin saying 
that whether the quality of the gas in all parts of London 
is always equal to the standard, although found to be so at 
the official testing-places, “has been a matter of not infre- 
quent question.” To this he adds: “The results of some 
tests which I have lately made in the Board’s Laboratory 
tend to confirm this doubt, as the results of careful experi- 
ments have shown the illuminating power of the gas to be 
frequently under 16 candles, and on several occasions even 
below 14 candles,” 

Assuredly here there is something more than suspicion. 
In furtherance of our former remarks, we venture to say 
there is something ludicrous in the fact that the Metro- 
politan Board, which is the authority for testing gas all 
over London, minus the City, has been receiving upon its 
own premises gas of a lighting power seriously below the 
legal standard. How could the Board be expected to pro- 
tect London if it could not protect itself? This state of 
things is now to be altered, and very properly so. The 
Board’s laboratory is to be certified as a testing station, 
and we have no doubt there will be an entire disappearance 
of 14 candle gas. We are not going to say that the com- 
pany have practised any deliberate fraud upon the public. 

e have no doubt that the directors are perfectly inno- 
cent. We also know that the Chartered gas which passes 
through the testing stations is of excellent quality, and has 
a lighting power considerably above the wera} Bat it 


ings; | stands to reason that where the gas is sure to be tested 


special care will be taken to maintain the quality; 
whereas the same incentive will not exist in those 
cases where it is known that the will pass un- 
observed. That all the mains which proceed from a 
gasworks contain the same quality of gas is a point on 
which we are by no means assured. But no force of argu- 
ment, or flight of fancy, can do away with the fact that 
Chartered gas in the Board’s laboratory has been found 
one and two candles below the proper lighting power, 
whereas at the testing stations it has been generally found 
one candle above what the law demands. We give the 
company credit for the excess, but it would be more satis- 
factory to havea uniformly good quality throughout. How 
much of the gas is above the standard, and how much 
falls below it, we cannot pretend to determine. Possibl 

some estimate may be made as to the proportion whieh 
goes untested ; but even this is difficult. There is an 
ominous paragraph in Mr. Dibdin’s report which says :— 
“The Beckton gas, although averaging 21,000,000 cubic 
feet per day, is untested, except in the City, presumably 


| at Cloth-fair and Salisbury-square ; yet, as I have shown, 


this gas is stored for distribution at Bromley, Bow Common, 
Westminster, and Fulham, and supplies about one-third of 
the company’s consumers.” It is no great marvel to find 
Mr. Dibdin saying immediately afterwards :—“ Obviously 
an extension of the existing arrangements for testing the 
quality of the gas supplied by this system of mains and 
countermains is extremely desirable.” 
We attach considerable importance to the fact that a 
ies of perambulatory photometer is about to be esta- 
blished, for the purpose of testing the gas in various parts 
of the metropolis. The testings thus applied will have no 
statutory authority, but they will be of great value as 
showing where fresh testing stations are required. Pos- 
sibly the law will be amended, so as to make the portable 
photometer an official instrument. This would save the 
expense of those testing stations otherwise necessary, and 
would legalise a mode of examination which offers peculiar 
advantages to the consumer. Statutory authority already 
exists for taking the pressure of the gas wherever the 
officers of the Metropolitan Board may think proper, and 
this authority is frequently exercised. Before quitting 
the subject, we should like to say a word for the Gas 
Referees, on a point concerning which we may have some- 
what misapprehended the extent of their powers. We 
have complained of the length of time—occasionally two 
years—expended in the establishment of testing stations, 
during which period the gas may be said to take care of 
itself. The law empowers the Referees to demand that a 


testing station shall be erected, but leaves it to the gas 
company to provide the station in its own good time. 
Neither the company, nor those who are paid by 
the company to prepare the station, are in any particular 
hurry, and the Referees can exercise nothing more than 
moral suasion. The law requires amendment, so as to 
confer on the gg Board the power to construct 
and fit upthestation, charging the company with the expense 
—a charge which the latter have now to bear. Finally, 
we are glad to find the Referees entering heartily into the 
question of removing the defects which attach to the 
present organisation of the testing stations. This readiness 
to serve the public is what we might expect from so 
highly-qualified a trio as Mr. A. Vernon Harcourt, Dr. 
Pole, and Professor Tyndall, = 


THE INTERNATIONAL HEALTH EXHIBITION. 

Tue very remarkable success of the International 
Fisheries Exhibition has led to the projection of aseries of 
such attractions, the first of which is to be held next year 
in the buildings erected in the grounds formerly held b 
the Horticultural Society. The International Health 
Exhibition is to be devoted to the endless variety of 
things which may be brought under the two general heads 
health and education. The first will include everything 
that can be brought under the sub-heads food, dress, the 
dwelling, the school, and the workshop ; while the second 
will include all that has any claim to ao appa- 
ratus used in primary, technical and art schools. 

The organisation of exhibitions has become a fine art, 
and although success cannot be commanded in this any 
more than in any other business, it may be best assured 
by that to a few at a 
ona ism which is necessary in business, in order that 
these subjects may be exhaustively treated. No general 
exhibition is ever complete in its illustration of all that 
might pertain to any one subject. Experience in exhibi- 
tion organisation has therefore led to specialism. This 
alone, however, has not always secured success, for the 
series held at South Kensington about ten years ago died 
for want of popular support, and therefore without popular 
regret. But special exhibitions must not be arranged 
for the edification of specialists only. These are compara- 
tively few in number, and even when there is added the 
pes of those who are so far self-denying as to go more 
than once to an exhibition, not for pleasure pure and 
simple, but because of its educational character, the 
numbers are not sufficiently great to warrant any large 
expenditure, or hopes of profit. A new phase in exhibition 
organisation was inaugurated in the Fisheries Exhibition. 
Briefly, this was embodied in the attention which was paid to 
the development of the thing as a pleasant resort. There is 
no doubt that even more attention will have to be devoted 
to this point in the coming exhibitions. Visiting exhi- 
bitions is usually tiring work. Staring at objects 
of arts and manufactures, listening to descriptions and 
consulting catalogues, is work a little of which goes a long 
way with most people. Music, lounges, promenade ~ 
gardens, refreshments, and ample facilities for partak- 
ing of them are essential if such work is to be popu- 
lar and paying. The exhibition must be a text, and 
the promoters must be satisfied if a very little of the 
sermons hung thereon is retained by the majority. This 
has been fully learned, as was shown by the remarks of 
Sir Philip Cunliffe Owen after the dinner given at the 
last of the closing ceremonies at the Fisheries. In effect, 
he said the exhibition must be complete of its kind, but 
that every facility must be given to enable the visitors to 
enjoy visiting it, and especially must it be remembered 
that the charm of the exhibition is the extent to which 
people may exhibit themselves. AI this is, no doubt, 
perfectly true ; but, of course, the exhibition, the text, 
remains as the central object, and it must be a one; 
for people like to persuade themselves that they have 
a an intellectual object in visiting an exhibition, 

owever often and however little of the things exhibited 
is seen at each time. The subject, then, of the 
exhibition which is to be opened on the Ist of 
May next has everything to recommend it. It is 
comprehensive beyond the conception of the pro , 
Unprepared animal and vegetable foods, and what might 
have been prepared, but by mistake got stuffed for orna- 
ment instead, and models and drawings of these, form the 
first class. This, perbaps, does not include much more — 
than hunting, fishing, butchering, gardening, taxidermy, 
drawing, carving, and water-colour painting; but the 
second class—there are fifty-nine classes—will make up for 
it. It includes pre vegetable substances .used as 
food, including tinned and compressed preserved fruits and 
vegetables, and the whole of the applications of the pro- 
ducts of the millers all over the world, including the 
thousand-and-one sorts of bread. This, however, does 
not include much. It is true there are gardening, farming, 
tin-plate and tin can and box manufacture, mills and 
milling, baking, and cooking involved in it; but this is, 
after all, not so much as appears at first sight. Class 3 
may therefore be thrown in. It includes prepared animal 
substances used as food in a preserved form. Class 4 is 
tolerably wide. It includes beverages of all kinds—that 
is, alcoholic, unaleoholic, and infusions. This dces not 
appear to stand for much. It will, of course, include 
grain growing, for some farmers are of opinion that 
there is a good deal of wheat wn for whisky 
distilling, beside that which is “wasted in making bread,” 
and it will include brewing, distilling, the manufacture 
of waters, jars tea and coffee 

wing, drying, roasting, an the things which when 
Sake what is called cocoa and and the 
machines will of course be there to do this. This class is 
not so very meagre after all, and may be a little popular. 
There are more classes in this group. The 11th includes 
apparatus and processes for conserving, storing, conveying, 
and distributing fresh foods of all kinds. Now this class 
will have something under it. All the apparatus and 
plant yet mentioned, and much more than ever was men- 
tioned in one decade, will be supplemented, of course, by 
such little things as an Orient liner, with freezing rooms, 
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WE hear with satisfaction that arrangements are about 
to be made which will ensure a more satisfactory testing 
of the metropolitan gas supply than has been the case 
for some time past. In ay pe these arrangements, 
no hardship can be inflicted on the gas companies, unless 
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fishing smacks,a railway train or two, some with ice | Mr. Gray it would appear that all boiler failures are alike. A | the North is concerned, that is not a loss. The loss is to the 


chamber trucks, butchers’ carts, and—well, the rest will 
come in Class 12, which includes machinery and ap- 


pliances for the preparation of all the articles we have | Spec 


already recited. This will, as a sort of appendix, re- 

resent an engineering exhibition which would about 

Il some = outlying structure like the Crystal 
Palace. Group No. 2 now commences, but it will 
never do to particularise again. This is dress, and it isa 
relief to find that the collections under this group will be 
placed in the Albert Hall galleries. There is plenty of room 
there, and the music can go on just the same. Class 19, 
under this head, includes all the i and appli- 
ances in any way connected with dressmaking—such as 
sewing machines, cutting machines, gutta-percha and india- 
rubber cloth-covering machines—and about everything 
that did not come under Class 12. Group 3 relates to the 
dwelling house. The architect, carpenter, builder, sani- 
tarian, cooking range maker, plumber, painter, decorator, 
and machinist are all in this group. Buildings and houses 
are to be erected in the grounds as specimens, and the sanita- 
rian is to see that the filters, cisterns, water-closets, drains, 
ventilators are properly designed, and the plumber is to 
see that the plumbing wants attention every day during 
the Exhibition; the range maker is to see that the cooking 
can be done, however small the quantity of smoke made or 
large the quantity of coal burned. Electricians and elec- 
trical engineers, gas engineers, and oil lamp makers are to 
contend in friendly competition to show that each kind of 
light is the best, and portable fire engines are to be there, 
perhaps partly in consequence. Even in this group there 
is the one thing that is above all interesting in ssthetic 
eyes—namely, all that machinery which relates to —_— 
This machinery is just a little too miscellaneous, so it 
better not be spoken about at length here. 

The school, the workshop, and educational works and 
appliances constituting groups 4,5, and 6, are not con- 
cerned with engineering or machinery in any way that has 
not been pte. 2 mentioned, so in these groups no special 
reference is made to them. This is just to prevent =v 

pearance of omniscience in engineering pursuits ; but 
= space is to be provided free of cost, perhaps a little 
machinery will find its way under the school desks. The 
Exhibition promises to be interesting in itself, and no 
doubt the arrangements will be at least as good as they 
were at the Fisheries Exhibition to make it attractive. 


THE INSTITUTION OF CIVIL ENGINEERS, 


THE meeting of the Institution next Tuesday will, as usual 
just before Christmas, be devoted to the business of the Institu- 
tion, the reading of the annual report, and the election of the 
president, vice-president, and other members of council. This 
election reminds everyone of the irreparable loss which the 
Institution sustained by the death of Sir William Siemens, one 
of its most able and most energetic councillors. In the council 
there are this year four vacancies, so that three new names have 
to be added to the list beside those which under ordinary 
circumstances would have been placed there with a view to 
selection by the members. Sir Joseph Bazalgette is the only 
name presented for election as president, and no one would wish 
to see it replaced by any other. Twenty-four well-known names 
are placed on the list from which fifteen members of council are 
to be elected. Members may, of course, erase any of these 
names and insert any others, but everyone will, no doubt, find 
that selection from twenty-four gives quite enough scope for 
choice.. Of the names on the list but not yet on the council 
are those of Mr. William Anderson, who last week gave the 
excellent practical lecture on the “Thermodynamic Problems 
involved in the Generation of Steam,” and of which we 
publish an abstract in another page, and Mr. W. H. Preece, 
whose name is so well known in connection with what is now 
fast becoming one of the most important branches of engineering, 
namely, the applications of electricity. While speaking of the 
balloting list, we cannot refrain from referring to the regret 
which has been expressed by many that Sir W. Siemens had not 
been eiected president. It is known that generally speaking few 
members ever add to or alter the balloting list as regards the 
selected president and vice-presidents. It is now, however, very 
well understood that members may do as they please as to the 
names they vote for, and a good deal of individual expression of 
opinion has been evident from the recent election papers. This, 
however, is not so with the Council itself, and it is little less than 
a disgrace to the Institution that its members of Council should 
be so far afraid of giving effect to their own opinions that, 
instead of electing a president from among themselves every 
year, they never elect one. However far above the mean level 
one of their members may be, respectable, safe mediocrity takes 
the lead for the presidency ifits owner’s birthday isthe more remote. 
Members of Council do not vote for the man whose abilities and 
accomplishments make him an ornament to the Institution, 
they vote for the oldest birthday. Very often it happens 
that the right man is in this way put into the presi- 
dential chair; but altiough the greatest care is exercised in 
electing members of council, it not unfrequently happens that a 
man very useful as a memberof council, may be far less fit 
for the position of president than another who is younger than 
himself. Notwithstanding this, however, once elected, and 
especially if moved to the position of vice-president, a man is 
sure to go by seniority to the presidential chair. In this way 
Sir W. Siemens never passed the chair. This was no loss to him, 
his name and fame shone the world over, and would not have 
been one ray brighter for his being president of the Institution 
of Civil Engineers, but it would have been better for the 
Institution. Why could not councillors vote for a president 
and not fora date? Seniority should not be the test. 


THE BOARD OF TRADE ON BOILER EXPLOSIONS, 


Mr. THomas Gray. has issued a report to the President of the 
Board of Trade on the working of the Boiler Explosions Act of 
1882. Concerning this report we shall have more to say. Mean- 
while we wish to call attention to one paragraph : “ Inspection 
by insurers of boilers does not insure safety, for we find that one- 
fifth of the explosions which happened during the year happened 
from boilers not only inspected by, but insured in boiler insurance 
companies.” The construction of this will hardly 
commend itself to the strict grammarian, but its meaning is 
sufficiently clear. Boiler insurance companies do not secure 
absolute immunity from accident. This, after all, is only to 
say that man is fallible; but there is another point from which 
this matter may be viewed. What is 9 boiler explosion? To 


table is appended to the report, setting forth the conditions 
under which the boiler worked. Now the first boiler referred to as 
i ted was in Liverpool at adye works, It was insured by the 
National Boiler Insurance Company, and the explosion (?) consisted 
in the blowing out of a fusible plug. “Either melted or blown 
out, thread of plug was probably stiffened when the plug was 
first inserted.” This can hardly be said to be the fault of the 
insurers. The next case was one where the internal tube col- 
lapsed. This boiler was inspected, but not insured. Probably the 
insurance company would not insure, and had warned the owner. 
The next case calling for comment is one of a Lancashire boiler. 
The crown of the right-hand furnace collapsed, because of “ the 
sudden contraction of the top of the furnaces because the door 
was left open for a-period of five or ten minutes.” This isa 
curious statement; but, at all events, the National Boiler Insur- 
ance Company can hardly be held responsible. Then we have a 
Lancashire boiler insured by the Boiler Insurance and Steam 
Power Company, of Manchester. The right-hand flue collapsed 
because the boiler was allowed to get short of water. The next 
case was that of a boiler insured with the Mutual Company. This 
was acollapse due to overheating the furnace crowns. The next 
case was of the same character. There are only three cases where 
boilers were insured in which any blame could be attributed to 
boiler insurance companies, so that Mr. Gray’s percentage 
becomes very much smaller indeed than one-fifth. No boiler 
company pretends to provide against collapses due to scale and 
shortness of water. Mr. Gray’s report contains an obvious 
censure. If it only contained an obvious warning we should 
have no fault to find. Boiler insurance cannot do everything, 
but it can do a great deal, and ought to be encouraged b 
Government rather than discouraged. 


THE WORD “ PATENT.” 


Someruine like a panic has been caused amongst the hardware 
manufacturers in the Black Country by the discovery of a clause 
in the Patents Act making it an offence to sell articles marked 
“ Patent,” when “no patent has been granted for the same.” It 
appears from the proceedings of the Wolverhampton Chamber 
of Commerce on Friday last, that the holders of large stocks of 
goods so marked—which will become virtually contraband after 
the Ist of January next—are puzzled to know what to do. In 
the extremity of their distress they proposed to join the town 
of Walsall in a deputation to the President of the Board of 
Trade, but it is not easy to see how Mr. Chamberlain can 
suspend the operation of a statute, even though he was the 
originator of it. For the comfort of persons whose case may 
be similar to that of the Wolverhampton manufacturers, 
we beg to suggest that as the clause in question is 
of a character it must be construed strictly, and 
it would probably be sufficient for a defendant to show that 
even one part of the “patent” article had at one time or the 
other been included in a patent. To put the matter in another 
way, assume that every patent which has ever been granted for 
the particular article to be still in force, and then consider 
whether any of the proprietors of those patents could successfully 
maintain an action for infringement. If so, then the lock, or 
whatever it may be, comes within the statute and the proceed- 
ings must fail, as it cannot be said that “no patent has been 
granted for the same.” Further, these words are quite general, 
and it might suffice to prove that an American, French, or Ger- 
man patent had been granted for some detail. Perhaps, 
however, it might be said that the simplest plan of all, if 
the stocks are large and valuable, would be to apply on the 1st of 
Jan for a patent for the condemned goods. The patent 
would not be good of course, but if granted it might bea shield 
against the common informer. 5; 


THE UNDERGROUND RAILWAY EXPLOSION, 


A veRY exhaustive report on the explosions in the Metro- 
politan Railway tunnel, on the 30th October, as submitted to 
the Home Secretary by Colonel Majendie and Captain Cundill, 
has been published. The report is to the effect that the explosive 
used was of the nitro compound order, less explosive than the 
ordinary dynamite, and that it was deposited from trains at 
about the same time. The first explosion, it will be remembered, 
occurred at about 7.52 p.m. near Praed-street Station, and the 
second soon after 8 p.m. between Charing-cross and Westminster, 
only the first taking place during the passage of a train, the two 
rear i of which were shattered and about sixty-two 
passengers injured, although the Pintsch gas apparatus with which 
the carriages were fitted was uninjured. Theevidenceasto the cha- 
racter of theexplosive used is weighed in the report at great length, 
but it is unn to reproduce it here. It is estimated that 
at Praed-street about 2lb. of the dynamite were used, exploded 
by means of a detonator and held in azinc case. At Praed-street 
a piece of unfired ordinary blasting fuse was found. A table is 
given in the report showing that during the week from 2nd to 
the 8th November inclusive, the number of up trains passing 
through Charing-cross Station between 7.30 and 8.30 p.m. having 
empty compartments was 108, the number of empty compart- 
ments during that time being 352 first-class, 267 second-class, 
and 168 third-class, the average per train being 3°26, 2°47, and 
1°56 respectively. The opportunities are therefore not a few for 
depositing such an explosive from a train. The report is 
accompanied by lithograph plans, which show the locality of the 
explosion and indicate the character of the craters produced, the 
crater at Praed-street being in the masonry of the tunnel, its 
centre being at about the rail surface level, while that near 
Charing-cross was in the ballast between the end of the sleepers 
and the tunnel wall. In both cases the damage extended over 
very small area. 


THE PRODUCTION OF NORTHERN IRON, 


Ir is now possible to state with something that will approach 
accuracy the extent of the production of iron in the North of 
England in the present year. It may be said that in round 
numbers the total production of the year will be about 2,750,000 
tons. This was the largest production ever reached in the North 
of England; but it was only reached by a very large use of ores 
which are imported. The production of iron for use in the steel 
manufacture—mainly from ores which are imported—is so large 
now that it may be said to form roughly a third of the total 
make of the Cleveland and Durham district. The continued 
growth of the production of crude iron in the North is one of 
the most remarkable of the signs of the determination of the iron 
trade to the districts where iron can be most cheaply produced. 
For though much of the iron made is obtained from imported 
ores, yet the cheapness of the transit by sea, and the 
fact that they are smelted on the seaboard, are proofs that 
that production must now be cheap to be large; and it is 
worthy of notice that, so far as we have the opportunity of 
judging, the whole of the iron that has been made has been sold. 
It is true that a very part of it has been sold to other 


countries to manufacture; but so far ag the crude iron trade of ! ti 


manufacturers, and it is well worthy of the consideration of our 
producers whether they could not make more of the crude iron 
into manufactured iron or steel in this country instead of 
sending it out to Germany, France, and other districts to be 
made there. 


LITERATURE. 


Die Gasmaschine. By R. Scuorrier. Goeritz, Brunswick. 

Tue author of this volume, who holds, in the Technical 
School, Hanover, the peculiarly German position known 
as that of a “ Privat-docent,” observes that the literature 
of the see engine is at present comprised in numerous 
techni papers and articles, very ill-adapted for reference ; 
while at the same time the large and growing demand for 
small motors renders it increasingly desirable that such 
reference should be easy and convenient. On the other 
hand, the theory of the gas engine is not sufficiently 
developed to make a complete and formal treatise possible, 
while something beyond a mere abridgment of existing 
materials seems practicable. Accordingly he has written 
what he wishes to be taken as an introduction to this little 
known branch of engineering. It consists of two parts; 
the first describing the chief types of engine which 
have come into practical operation, wl the differences 
between them; the second dealing with the cycle of opera- 


y tions which constitutes the work of a gas engine, as of all 


other heat engines, and so developing the theory of the 
subject, and its bearing on practical conditions, 

he condition of things described by the author 
undoubtedly exists in England as much as Germany. It 
is true the theoretical part of the subject was very fully 
treated in the able paper of Mr. D, K. Clark, read before 
the Institution of Civil Engineers in 1882 ; but anyone 
who reads that paper, with the discussion which followed 
it, in the simple hope of obtaining full and clear informa- 
tion on the subject treated of, is not likely to find himself 
altogether satisfied. The need of a work dealing with 
such engines as are specially adapted for acting as small 
motors is also felt in ase ; and if such a work comes 
to be written, its author will find much assistance ready to 
his hand in the present volume. We will summarise its 
contents. It opens with a short introduction, explaining 
clearly the nature of the explosion produced by kindling 
a mixture of coal gas and air, and the mode in which this 
mixture’ must be regulated if used to give motive power. 
Then follows a historical sketch, which the author sum- 
marises by saying that the history divides itself into three 
periods, as follows: Before the Paris Exhibition, 1867— 
direct-acting engines, without compression ; between the Ex- 
hibitions of 1867 and 1878—atmospheric engines ; since the 
Exhibition of 1878—direct-acting engines with compression, 
The chief types of engine are then described and illus- 
trated in their historical order, beginning with the 
Lenoir and ending with that of Simon (the more recent 
English engines, such as that of Clark, are, unfortunately, 
omitted). The largest space is, of course, devoted to the 
Otto engine, the marked superiority of which over its 
earlier competitors is traced to three improvements ; 
(1) compression of the mixture before kindling, (2) higher 
piston speed, (3) slower combustion. In addition to a full 
description, the results of several experiments, chiefly 
made by the author, are given ; and also a comparison of 
its cost of working with that of a steam engine, hot-air 
engine,and water engine. Althoughthe comparison is 
on engines of only 2-horse power, it comes out in favour 
of the steam engine—a somewhat difficult fact for those 
promoters of the gas engine who insist on its economy 
under all circumstances. 

The second or a theoretical part, begins with a sketch of 
the leading facts of thermo-dynamics, which might, perhaps, 
have been dispensed with ; and then specifies the various 
constants whose values are required in applying the facts 
to the subject under discussion. It is then again pointed 
out that the experiments as yet available do not offer 
the means of constructing a complete theoretical diagram 
of the process going on in any given gas engine; but 
the general nature of this process is investigated for the 
following types :—(1) Direct-acting engine without com- 
pression ; © direct-acting engine with compression and 
with complete explosion; (3) direct-acting engine with 
incomplete explosion followed by combustion ; (4) direct- 
acting engine with combustion simply; (5) the atmo- 
spheric engine. Numerical examples are given in each 
case, and special points, such as the influence of coolin 
and of waste spaces, are examined. Finally the act 
process in the case of the Otto engine is more fully investi- 
gated. The question of dissociation, raised by Mr, Clark, 
and so hotly debated before the Institution of Civil Engi- 
neers, is not touched upon, and the need of further 
experiment is strongly emphasised. It will be seen from 
this description that the work by no means contains the 
last word to be said on the gas engine ; but any engineer 
competent and anxious to study this new and interesting 
branch of engineering, may by its perusal attain, as it were, 
a well-laid and solid foundation on which to erect his own 
structure of research, 


THE Late Simm W. Sixmens.—We have received from Messrs. 
Adams and Scanlan, High-street, Southampton, four admirable 
cabinet cartes de visite of the late Sir W. Siemens. The likeness is 

rfect, and the execution of these photographs leaves nothing to be 
pare ¢ They were taken at 8.30 a.m., during the meeting of. the 
British Association last year. The pictures have been taken from 
two points of view—one nearly full, and the other nearly side, 
face. The latter was Sir William’s favourite, 


Water FoR Locomotive Borrers IN AmeEricaA.—The water 
supplied to locomotives on the line of the New York Central Rail- 
way between Syracuse and Buffalo causes much trouble from in- 
crustation, The National Car Builder says:—“ Mr. Amos Gould, 
the master mechanic of thelocomotive repair shops at East Buffalo, 
showed us a few days ago some specimens of scale taken from the 
crown-sheets of engines that had been running about a nope 
this division, It was ;;in. in thickness and apparently as as 
granite. The accumulations on the flues were nearly as thick 
after running six months,” (Coal need be cheap under these condj- 

ons, 
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THE DOCKISING OF RIVERS. 
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In 1879, after the opening of the two docks, matters had 
become so serious that a special committee of the Corpora- 
tion was appointed to consider the subject of dockising 
the river. They called for a report from Mr, Howard, 
who recommended that before any further steps were 
taken special calculations should be made with regard to 
the question of the discharge of floods. He was accord- 
ingly requested to make these calculations, which proved 
to be a very long and elaborate proceeding. The problem 
was as follows:—It was assumed that the maximum flood 
discharge, taking into account the great increase in floods 
during the recent years, might be taken at 40,000,000 cubic 
feet per hour for the Avon, and 8,000,000 cubic feet per 
hour for the Frome. The former of these would pass over 
the dam at Netham, the latter would enter the floating 
harbour. But the level of this harbour is about 6ft. 
below that of equinoctial spring tides, which in conse- 
quence flow over the Netham dam and for some distance 
up the Avon, The result is that at the time of such tides 
the Avon and Frome are both a back for a certain 

riod at high water. When, however, the tide begins to 
ebb, the Avon is free to flow over the Netham dam, and 
the sluices of the floating harbour to discharge the flood 
waters of the Frome. But if the floating harbour were 
extended down to the mouth of the river, as now pro- 

ed, it becomes an important question to consider what 
would be the eondition of things, especially as regards the 
old or inner floating harbour, supposing that a flood such 
as has been mentioned should occur at the time of one of 
the highest sprin tides. 

To determine this question, it was first assumed that the 
new float would be about the same level as the existing 
harbour. But to enable the flood water to run off through 
the ten miles between Netham and Avonmouth, a surface 
slope of several feet would be necessary, and this slo 
must be steepest at the y 30 and narrower parts of the 
river. To find out what these slopes and the consequent 
velocities would be, it was necessary first to determine the 
sectional area of the river at every change of width, and, 
secondly, its cubical capacity as a reservoir for every inch 
in depth; then, taking the assumed maximum discharge 
per hour, it was possible to determine the velocity it must 
acquire in order to pass through these varying sections, the 
slope attendant on these velocities, and the effective capa- 
city of the reservoir as dependent on the relative levels of 
the water inside and outside. 

The method proposed for meeting the floods was, of 
course, to draw down the great float , Pret the flood tide 
to such a level as would leave a storage capacity sufficient 
to make a reservoir for the storm waters during the period 
of high water. As there was no ibility a predicting 
what would be the best level to ‘which the float should be 
drawn down, some such level had to be assumed, and then 
a series of calculations worked out in order to see what the 
level would be at each successive half hour. By a repeated 
series of such trial and error calculations, a result was 
finally obtained showing what would be the condition of 
the great float at any time during the tide, and the extreme 
level to which it would have to be lowered beforehand. 
The practical results were as follows :—Supposing the 
river to be dockised by a dam at Avonmouth, and that a 
flood of 40 million cubic feet per hour should coincide with 
an equinoctial spring tide, this flood could be passed off 
by lowering the great float to the extent of 8ft. at the 
lower end and between 6ft. and 7ft. at Rownham. The 
maximum height to which it would subsequently rise at 
the top of the tide would be 20in. above float level at the 
lower end, 27in. at Rownham, and 5ft. 9in. at Netham. 
During this period communication would be maintained 
between the outer and inner float by locking. Large 
sluices would be provided for carrying off the waters of 
the Frome at Rownham; and it was recommended that 
pumps should be laid down to assist in the discharge of 
the Frome if necessary. The velocity in the harbour when 
discharging this flood would at the utmost amount to 
three miles per hour, and would therefore not be dangerous 
for the working of vessels, The difficulties of dealing with 
the flood become less as the range of tide decreases ; and 
at mid tides no lowering whatever of the great float would 
be needed. 

Mr. Howard’s report, which was presented in January, 
1881, went on to describe a new Admiralty survey e 
of the anchorage at Kingroad, which showed that whilst 
several changes had occurred in the deep water since 1867, 
it still continued ample in depth and extent. A curious 
discrepancy as to the datum line of the two surveys to 
which Mr. Howard called attention prevented any very 
accurate comparison being made, So far Mr, Howard’s 
official report; but in an informal letter to Mr. Townsend, 
the chairman of the Dockising Committee, he stated his 
own general views upon the question at issue. He was 
convinced that, although not without its difficulties, the 
dockising scheme was a practicable one, and should it ever 
be properly carried out no injury would be caused by it to 
the roadstead of Kingroad, nor would it prove a source of 
danger, or in any degree disadvantageous, to the city or its 
neighbourhood. Moreover, he still retained the opinion 
that no other scheme of dock accommodation would so well 
preserve to the city her ancient position and advantages as 
a port. But as regards the possibility of getting the 
scheme carried out, he saw grave difficulties in the way. 
There were obvious sources of opposition, to which he 
merely alluded ; butthey may be generally stated asincludin 
the Admiralty, the proprietors of the Avonmouth po 
Portishead docks, and that numerous class of individuals 
whose business in life is obstruction. Among less obvious 
opponents he pointed to the city of Bath, which is much 
troubled by floods in the Avon, and might probably 
think that these would be increased by the formation of 
the new float; although, in Mr. Howard’s opinion, the 
result would really be a benefit to them, because the tide 


would be completely excluded from the upper waters of 
the Avon. Again, he observed that yd mea feeling 


now existing as to the damage done by fl 


s would create 


a prejudice against any scheme which might ever seem to 
interfere with their discharge. Lastly, he observed that 
whilst he would not himself touch upon the financial 
aspect of the question, it was certainly desirable that 
some definite scheme on this head should be put forward. 

The result of this report was that the committee deter- 
mined to take further action on the question of floods; 
and they called in the assistance of Mr.—now Sir—Robert 
Rawlinson, chief inspector for the Local Government Board. 
Unfortunately, Mr. Rawlinson’s health prevented his 
going far into the question himself; but he engaged the 
assistance of Mr. it J. Marten, engineer to the Severn 
Commissioners, &c., and of Mr. G, J. Symons, F.R.S., past 
president of the Meteorological Society. Early in this 
year both these gentlemen presented reports upon this sub- 
ject. That of Mr. Marten deals first with the general 
eetuecs of the rivers Avon and Frome. It appears that 
the area of the catchment basin of the Avon above 
Rownham is 798 square miles, and that of the Frome 68 
square miles, It is a remarkable fact that a or 
logical formation from the upper greensand and chalk to 
the old red sandstone is developed within the former of these 
basins, At the same time, about two-thirds of the whole 
area consists of the various strata of the oolitic system, so 
well developed in the neighbourhood of Bath. The total 
length of the Avon and its tributaries above Bristol is 
675 miles, or about four-fifths of a mile per square mile of 
drainage area. On these streams there are no less than 
114 mills, About two-thirds of the basin faces the 
south-west and has a heavy rainfall, especially on the 
high crests of the Mendip Hills. Here the annual 
rainfall is about 47in., whilst at Bristol it is about 
32}in. Butas the large fall is only on a small area, the 
main rainfall over the whole district is estimated by Mr. 
Symons at 33in., while that of the Frome basins is taken 
at 35in. With regard to the channels themselves, both 
rivers are held up at various levels by dams or weirs, and 
their sections at different points are very irregular. This 
especially applies to the Frome, which enters the floating 
harbour through two long culverts built at different times 
and in a very irregularmanner. The result has been that, 
in late years especially, disastrous floods have several times 
occurred in some flat tan near Stapleton, on the outskirts 
of Bristol, which have been recently covered with cheap 
houses, and the abatement of these floods has become a very 
serious question. 

Next Mr. Marten states that he has carefully checked 
the elaborate figures prepared by Mr. Howard as to the 
discharge of flood waters, and he expresses the opinion 
that a flood of 48 million cubic feet per hour can be satis- 
factorily dealt with as there suggested, on the assumption 
that the cross sections of the river as supplied to him are 
correct, that the sluices, &c., will at all times be in good 
working order, that they will be able to be opened and 
closed rapidly, and that proper flap valves will be fixed 
outside them, so that the moment the level of the water in 
the new float is higher than that outside, discharge may 
commence automatically without delay. Mr. Marten then 
goes into the question whether Mr. Howard is on the safe 
side in assuming 48 million cubic feet as the maximum 
discharge to be dealt with. For this purpose he gives par- 
ticulars of all the leading floods in the Avon and Frome, 
with respect to which any reliable observations are extant. 
From these he deduces the conclusion that Mr. Howard’s 
estimate is a safe one; and he further points out that the 
period of maximum discharge in the Frome is fortunately 
not synchronous with that from the Avon, but would 
occur something like twelve hours earlier, and would 
therefore be passed off on a previous tide. Assuming, 
however, that a quantity of 8 million cubic feet per hour 
should enter the existing floating harbour at a time when 
no discharge into the great float is possible, Mr. Marten 
considers how this should be dealt with, and instead of the 
pumps proposed by Mr. Howard he suggests the driving 
of a culvert from a point on the Frome at Stapleton Lower 
Mill to the bend in the Avon at the foot of Durdham 
Down, about a mile and a-half below Rownham. The 
distance would be a little over three and a-quarter miles, 
with an available fall of 15ft. to 16ft. Mr. Marten does 
not give an estimate of the cost of this culvert, but he 
points out that it would have an excellent effect in 
saving the lowlands above Bristol from floods. At 
present these lands act as a reservoir additional to 
the floating harbour, but in the future this cannot 
be expected to continue, and further provision there- 
fore seems necessary, especially as a great part 
of the Frome’s basin lies in the coal measures, and the 
owners of collieries are likely to take full advantage of such 
powers as Parliament may hereafter give them for freeing 
their lands from surface floods. With this further pro- 
vision, Mr. Marten does not expect that any difficulty will 
arise from the anticipated legislation as to the prevention 
of floods. “It is evident,” he observes, “that no very 
immediate or ie change can be safely effected in 
the general régime of a river ; for the flood waters cannot be 
held back to any material extent, nor can their discharge be 
"and accelerated from the uplands without intolerably 

urdening the lowlands. It is a moot point whether 
extended cultivation and under-drainage have the effect 
of causing flood waters to be discharged more rapidly 
into the main stream than formerly, or whether, by the 
superior absorbing power they give to the land so dealt 
with, they do not, whilst eventually discharging the flood 
waters with more efficiency and completeness than for- 
merly, have for the moment a somewhat equalising effect 
in tending, by absorption, to retain and retard the first 
discharge. . . . e improvement of the river channel, 
the removal of obstructions, and the execution of other 
river conservancy works, will accelerate the period at 
which the preliminary swelling of a river like the Avon 
will take place; but the rise from that period will not be 
more than, if so rapid as, at present, and hence the rate of 
maximum discharge will not be materially affected, while 
the general effect will be to pass the floods off land and 
other places where they are not wanted to remain, in a 
much more effectual and complete manner than is now 


the case,” 


469 


Mr. Symons of course meteoro- 
logical question only, and gives in an appendix the particu- 
lars of some wertpitem floods in the district and, 
where possible, of the rainfall preceding them. He 
observes that the heaviest of these floods do not repre- 
sent the maximum which might occur under a very 
uliar and unfavourable combination of circumstances, 
ut even so, it would appear that Mr. Howard’s estimate 
leaves an ample margin. 

These reports were presented by Mr. Rawlinson, 
together with a final report by himself, which, however, 
contains very little that is new or important. We may, 
perhaps, quote the last ph :—* Having had some 
experience in docks, river, and canal work generally, I see 
no practical difficulty in converting the river Avon from a 
difficult tidal navigation into a safe and practicable float- 
ing harbour, through which sea-going steamers may navi- 
gate to and from Bristol with much more regularity and 
safety than they can do at present ; and I do not need to 
remind Bristol merchants that the shipping trade of the 
world is now for the most part carried on by very large 
sea-going steamers, which must have a ready and safe 
port to facilitate quick passages, and that the use of 
steamers of large dimensions will inevitably extend to the 
exclusion of every other class of vessel. Some improve- 
ment in the port of Bristol seems therefore to be — 
tive.” 


LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION. 
Before Mr. JusTIcE DENMAN and a Special Jury. 
WESTINGHOUSE ¥, THE LANCASHIRE AND YORKSHIRE RAILWAY 
COMPANY. 

THE hearing of this important case has been continued during 
the week, and is ex; to be concluded to-day or to-morrow. 
The counsel engaged are for the plaintiff the SoLictroR-GENERAL, 
Mr. Aston, Q.C., Mr. Davey, Q.C., and Mr. Coapwyck HEALEY; 
for the defendants Mr. WxsstER, Q.C., and Mr. Moutton. 

The first witness examined was Mr. Imray. In reply to Mr. 
CHaDWYcKk HEALEY, he described and explained the plaintiff's 
a as specified in patent No. 1540. He said the loaded 
valve closed when there was a sudden change of pressure, and the 
brakes were then put on. It was most important to provide for 
leakage in the plaintiff’s apparatus. The brakes once on, could not 
leak off, because the heavy valve was closed. A small passage— 
as, for example, a hole in the piston—would let the reservoir be 
charged, but the brakes would leak off. This a might be 
used either with vacuum or compressed air. In the defendants’ 
apparatus there is a passage from the train pipe to the reservoir 
with a heavy valve in the way. The witness described the action 
of the apparatus. Asked if he found in the defendant’s apparatus 
the equalising arrangement that exists in Westinghouse’s, he 
replied, ‘“‘ Yes; the valve.” A model was then put in showing the 
effect of breaking the train in two in any place. A vacuum was 
made by witness and the model put in action. A different model 
was then put in, working with compressed air, and that was also 
shown in action on a pair of inclined rails. 

The witness was then taken on the question of brake rigging 
under patent 3840 of 1873. He described the plaintiff’s rigging as 
made in accordance with this specification. model was put in, 
and also one of the arrangements used by the defendants, Witness 
saw no difference between the plaintiff’s and defendants’, save that 
one used a roller running on abar—see page 437—and the other used 
two side links. There wasno substantial difference between the two. 

Mr. Imray was cross-examined at great length by Mr. Webster. 
The first questions referred to the non-appearance of Mr. Westing- 
house in the case, and to the way in which the specifications had 
been sent over to Mr. Imray—plaintiff’s patent agent—from 
America. Specification 1540 referred to ten previous specifications 
of Mr. Westinghouse. Asked if 1540 did not contain parts referred 
to in these, witness said it did some of them. The valve, 
. leakage valve, cup leather, cylinder, and V-shaped rib. 

ost of them appeared in some of the specifications, The small 
hole for the passage of fluid did. The model—see Fig. 3, page 437 
—was made at Mr. Westinghouse’s works in England. He 
believed nothing exactly like it had been used on an English 
railway. Substantially the same thing had been used with vacuum 
on the Midland Railway. A big piston and a small piston, as 
in Fig. 3, had not been used. Asked as to the antiquity of the 
parts, witness said a cylinder for actuating brakes was old, an 
auxili reservoir was old, a leakage valve was old, a leakage 
valve which permitted the passage of a gentle current, and came on 
its seat when the current was strong, was old. The reservoir 
could be charged past the cup leather in plaintiff’s apparatus. In 
reply to Mr. Justice DENMAN, witness said that the basins and 
diaphragm—see page 437—used by defendants were the equivalents 
of a cylinder and piston. They were a well-known device. There 
was no V-shaped rib as in plaintiff’s apparatus. 

On Tuesday, December 4th, the second day of the trial, Mr. 

eavy valve was necessary to wor e defen ’s apparatus ; 
would not undertake to say that a pith valve would not do; 
nobody would of a pith valve asa heavy valve. But plaintiff 
used a light valve with a large area past it. Thought it was very 
likely that a small india-rubber valve, about the size of a marble, 
was working on the Taff Vale Railway. No engineer would 
of that valve as a loaded valve. Line 23 in specification 1540 indi- 
cated that the valve was to be vertical. A good deal of question- 
ing then took place concerning the precise meaning of the words 
in plaintiff’s specification: ‘‘A valve in a case, with a seating 
above and below the valve,” counsel contending that with a double 
seating charging could not take place past the valve, and witness 
contending that it could. In practice the valves were not made to 
seat tightly at both ends; but witness admitted that there was not 
a word in the specification to show that they should be less tight 
at one end than the other. It made no difference whether the 
valve was put horizontally or vertically; it might be put in any 
attitude. Witness was cross-examined as to whether prior patents 
of Mr. Westinghouse anticipated No. 1540. Nothing important was 
elicited. Witness was then asked if a flap valve would or would not 
infringe plaintiffi’s claim. He stated that if it was fitted so as to hang 
away from itsseat it would, If it did not hang away from its seat it 
would not. Theoretically the valve might be an infringement when 
the train was running uphill and not an a when it was 
running down hill, for in one case the valve would be off its seat, and 
would act as an — valve, and in the other it would be on 
its seat and would not act as an equalising or leakage valve. We 
do not give the witness’ exact words, but their sense. The 
defendants’ apparatus could not work asa practical working instru- 
ment unless there was a leakage valve between the train pipe and 
the auxiliary reservoir. 

Witness was then taken on Steeland McInnes’ brake—see page 470 
—and described its action. We reproduce the patentees’ description. 

Fig. 1 is a vertical section of a compressed air cylinder and 
receiver, with attachments, constructed in accordance with our 
invention. The cylinder A and air vessel B are shown fixed in 
one casting. The cylinder A is cast with the upper end close, the 
lower end being fitted with a cover C. The cover C is provided 
with a stuffing-box and gland D, secured by studs E to the cover O, 
the space F being filled with —— packing. On the inner 
side of the cover C a hollow cylindrical projection G is fixed, on 
which the piston H rests when it is in its lowest position—that is 


to say, when the brakes are off. The projection is provided at the 
top with an india-rubber ring, which acts as a cushion to prevent 


* 
~ 
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iking the top of the cylinder. 
Orie hich is formed a valve chest and seat. 
connected to the air vessel B by 


returning by the valve Q. The herein-before described 


placed | as well as defendant, and so Westinghouse could have no ground 


branch O is 
a pipe P. ve or clack, 
Q, accurately fitting the seat in branch O, prevents the air from 


piston putting on the brake. The point discussed 

the flap valve was the equivalent of the ball valve used by 

fendant. Our readers will see that it was claimed that it was. The 
laintiff could not substantiate his claim, according to the de- 
endant, because if Siegrist anticipated defendants’, and defendant’s 

wasthesameas Westinghouse, then Siegristanticipated Westinghouse 


for complaint. An immense number of questions was asked, 
mainly intended to show that Siegrist’s, although only a T peed 
sional specification, described a brake that would work well, and 
could be made from the specification by any competent workman. 


After = uestions concerning the triple valve, Mr. WEBSTER 
r 


pipe P and valve or clack 
allow the air admi 


air in the vessel Band lower 
is allowed to expand, so as to lift the piston 


allowed to the piston H on its upward-stroke. The piston 
rod is cou! to the brake 


Fic. 


N° 74.1874 


STEELGMSINNES 


SS 


Asked if the operation of the ball valve in this was not identical 
with that of the ball valve in defendants’ brake, witness replied 
that it was not, because in the Steel-McInnes brake the valve was 
always on its seat, and in the defendants’ it always rested away from 
the seat, unless pushed on. If Steel and McInnes’ brake were 
put down on its side, the ball valve would be that which the 
defendants have got. The sole difference between Steel and 
McInnes’ apparatus and that of the plaintiff was that the ball 
valve was made by the latter to act as a leakage valve. The 
V-shaped rib in Steel and McInnes’ would act in precisely the 
same way as the V-shaped rib in plaintiff's. Had heard that Mr. 
Westinghouse had bought Steel and McInnes’ patent. 

Plaintiff was next taken to Siegrist’s specification of 1863. A 
drawing was put in made from the specification. The diagram 
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serves toillustrate this. This wasa vacuum brake. The lower part 
of the cylinder is exhausted through the flap valve in the piston. 
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Q may, however, be dispensed with, 
and the piston H made sufficiently slack in the air cylinder A to 
tted by the pipe N to pass the piston H to the 

lower part of the cylinder A, and thence to the air vessel B. When 
the com of the cylinder A 
and brake the train, 
the cup leather secured to the piston H is inflated thereby, and 
against the interior of the cylinder A, so that no air is 


by the connecting links R. 


mray’s attention to Sanders’ patent, No. 625, 1873, 


Sheet 2, Fig. 3, which we reproduce below. We also repro- 
duce as much of the specification as refers to it. 
“* So long as the pipes F on and between the carri are complete 


and the cocks or valves are closed, a current of air passing to the 
said pipes from the receiver B is very feeble, and passes by the 
disc valve in the cylinder C without raising it ; but should any 
ture take place in consequence of the train becoming accidentally 
divided, or should any of the cocks or valves on or in the 
carriages or brake vans be opened, the pressure on the top of the 
disc valve D is immediately diminished, and the pressure of the 
air in the receiver B, acting on the under side of the valve D, forces 
it up to its seat at the top of the cylinder OC, thereby shutting off 
communication between the air receiver B and the carriages, and 
by opening the cock E turns the condensed air in the receiver 
direct to the whistle p. A like effect is produced by the pressure 
of the atmosphere when the apparatus is worked by exhaustion. 
The valve D is weighted so that it always falls to the lowest posi- 
tion when the pressure of air is equal on both sides of it.” 

Mr. WEBSTER read over the specification, and asked the witness 
_* gy it being applied to brakes as distinguished from 
signals, is there any difference whatever in the operation of 
Sanders’s and the operation of the plaintiff’s combination.” Mr. 
Imray said there was this difference—that Sanders used his ] 
valve as his operating piston to open a cock of a whistle. e 
plaintiff does not use his valve at all as an operating piston. This 
was the only difference. The witness had nothing to add. Asked 
if in Bolitho’s patent, No. 592, of 1872, there was not a piston regu- 
lator which was, in fact, a leakage valve for allowing fluid to pass 
at slight pressure in order to prevent the brakes going on, witness 
said there was, but not for the cee ; it was only a valve 
for charging the pipe. Asked if Mr. Westinghouse had bought 
Bolitho’s and Sanders’s patents, he said he had no reason to doubt 
it. Mr. Webster then took the witness on the cam-shaped seg- 
ments for applying the brakes—see page 437. He took Claim 4 in 
patent 1540, and Claim 5 in patent 3840. Both refer to the use of 
vertical cylinders and excentric segments. Witness said there was 
a difference, namely, that in one case the segments were close 
together, and the segments were pivotted on the brake blocks; but 
in the other case the wheels were far “ee and a connection had 
to be made between the segments and the brake blocks. In one 
the piston-rod worked through the top of the cylinder, and in the 
other through the bottom. The first meant that push rods had to be 
interposed between the brakes and segments. Thought it required 
invention to make the difference. As regarded Claim 5 of patent 
No. 1540, the witness said that the parts were old, but that the inven- 
tion i in applying the truss and the lever which were previ- 
ously used, to one pair of blocks instead of two pairs. Witness sub- 
sequently qualified this, and said it was not perfectly well known 
or described how to apply four brakes by means of a rod and lever 
of the first order to two trusses. Chapin’s patent was then put in, 
No. 2973, 1872. We reproduce Fig. 5, which is the most important. 
The specification runs concerning it 

** When it is desirable to ae the brakes to the wheels on both 
sides of the axle, I modify the apparatus as illustrated in . 5. 
To each of the cross bars b which are placed on the outer side of 
the carriage axle c I joint a lever s, that is to say, the fulcrum s! of 
the said lever is fixed upon the cross bars } ; another cross bar also 
carrying brake shoes is placed on the inner side of the axle. One 
end of the connecting rod is d attached to an arm of the lever s, 
and connects the same with the central horizontal levere. The 
other arm of the lever s is connected by a rod or chain to the inner 
cross bar when the said horizontal lever is turned in one direction 
on its axis, the two cross bars will be drawn together and the two 
sets of brake shoes forced in contact with the wheels. By turning 
the lever in the other direction, the two sets of brake shoes will 
be drawn back or away from each other and the wheels released.” 


Fic.5 


CHAPIN 
N° 2873.1872 


—E 


Asked, is not the combination of power lever of the first order, 
rod, truss, and brake blocks, identical in that sketch, Fig. 1, an 


were very much the same, but not quite identical. The difference 
was that Chapin used a horizontal lever and the plaintiff one 
which wasvertical. In Chapin’s this rod extendeda considerable wa 

from the lever. In theplaintiff’s it wasclosetothe truss, These modi- 
fications required invention. The invention lay in supporting the 
fulcrum of the lever by a truss under the carriage frame. ebb’s 


shown in it, 
The witness was then taken back again to the loaded valve, 
The witness said that although the valve was old and the seat old, 
he thought the use of a valve which did not normally lie on its 
seat was new. The arrangement shown in plaintiff's specification 
was new, but it was not new if used verti Putting the valve 
vertically upside down, with the valve away from its face, witness 
said the arrangement was new, but he admitted that one modifi- 
cation of Montgolfier’s hydraulic ram was exactly the same in form. 
A return was then made to Chapin’s rigging, and Fig. 5, which we 
wasreferredto, ‘‘This was,” the witness said, a ‘floating 
crum’ in the Westinghouse patent.” With Chapin’s specification 
in his hand, he still thought it required invention to produce the 
floating fulcrum. 


the model of the plaintiff's claim identical, witness said they | all. 


arrangement was different, because there was a rocking shaft | h 


the drawing, for such eye bolts are well known to all engineers, 
They are used for fastening side lights on ships, and the lids on the 
valve boxes of pumps, in order that ready access may be had to the 
valves for cleaning them, Mr, Webster put in one of Newton’s 
specifications, showing the device “4 oe to an air chamber for q 
= The witness admitted that the two were identical. This 

rminated the cross-examination. The witness was briefly re. 
examined by the SOLIcITOR-GENERAL, but nothing of importance 
was elicited. 

If our readers will carefully our abstract of Mr. Imray’s 
evidence, they will be in a position to understand the merits of this 
case. A great many witnesses were called, but the evidence given 
went very much over and over the same ground; and we shall 
only reproduce those portions of it which seemed to cast fresh light 
on the case. The accompanying diagrams are uctions on a 
small scale of two much used in the Court to illustrate in Steel 
and McInnes the action of the ball valve, according as vacuum or 
pressure is employed. 


TOYRAIN PIPE 


CYLINDER 


TO RESERVOIR ANDO BOTTOM 


FROM RESERVOIR 
TO ROTTOM OF CYLINDER 


The Sorrcrror-GENERAL continued Mr, Imray’s re-exam‘nation 
on Wednesday, the third day of the trial. His examination was 
principally directed to showing that there was a substantial differ- 
ence in the result produced by Chapin’s and Westinghouse’s bri ke 

ears. As regarded Chapin’s, Mr. Imray said that ——_ would 
D to cant the brake blocks off the wheels; but they 
would not be needed in Westinghouse’s, The pressure on the 
brake blocks would not be equally distributed by Chapin’s gear. 
He considered Westinghouse’s rigging a distinct improvem ent on 
Chapin’s. Witness was then taken to the valve shown in Fig. 3, 
437—and stated that it both ends 
as been alleged. The arrangement would permit of chargin 
the auxiliary reservoir; the valve served for both ee os | 
charging. ¢ valve shown in ification 3840, of 1873, would 
not serve that double purpose. e only object in the Steel and 
McInnes valve was to prevent air from returning. If the a 
ratus was turned on its side it would perform the function of 
plaintiff’s valve; this would depend to some extent on the size of 
the pipe. Siegrist’s arrangement differed from the plaintiff's in 
there being no auxiliary reservoir and no equalising arrangement. 
In the — Siegrist said that the ‘‘ vacuum vessel” on the 
engine should have a capacity at least bag A ter than 
the egate of the cylinders on the train. is would be so large 
as to be practically inconvenient. He did not think Sander’s arrange- 
ment for blowing whistles could be applied tobrakes. The working 
of brakes was named in the same ———_ but the brakes were 
to be worked in a different way. e remaining questions put to 
witness went over and over ground and elicited nothing im- 


portant. 

Dr. John Hopkinson was next called, when Mr. Justice DENMAN 
said :—‘‘I hope there will be something like mercy towards every- 
one in not calling half a dozen witnesses on each side to the same 
things. There is no reason why there should be a difference 
between patent actions and any other actions; but I very often find 
people act on the theory that there is. The rule of nisi prius, I 
think, which is common sense, and really essential to the trial of 
actions such as this before juries, is that the parties should do 

thing like selecting witn in whom they have confidence, 
and when they have proved a thing once, to rest content with it. 
I would not submit to sit here and hear the same thing proved 
over and over in by half a dozen witnesses on either side ; 
otherwise, I should immediately refer to some scientific person. It 
is intolerable the time the jurors are kept over one case, and oy 
do not come a bit better to decide, than they could if they attend 
closely to the evidence of two or three witnesses, which would be 
uite enough.” All sensible men will agree with Mr. J 

nman’s remarks ; and as our Lew go is not to weary our read 

but to give them a fair conception of what this trial is about, we 
make no attempt toreportatany length what the remaining witnesses 
had to say. Indeed, with the statements of the leading counsel on 
both sides before them, and the evidence of Mr. Imray as we have 
reported it, they can know as much about the case as is possible 
for any one not in Court, and with the models and drawings and 
witnesses before him, to learn. 

Dr. Hopkinson is a Fellow of the —_ Society, 
Wrangler, and a consulting engineer. ttle new matter was 
elicited from this witness. He principally went over the ground 

somewhat differently. 


covered é Mr. Imray, expressing himself 

Thus, he held that Steel and McInnes expressly stated that they 
used the valve—on which so much turns—to prevent air from 
returning, while Westinghouse says his valve shall permit the air 
to return. Siegrist’s —_ could not produce a practicable 
brake for use on a railway, because it had no adequate auxiliary 
reservoir. As to Chapin’s rigging, he with Mr. Imray. 
Cross-examined by Mr. Moulton, witness said that ball valves were 
used in all sorts of positions, as, for example, in glass water gauges. 
He was then taken over the ~ valve question, and admitted 
that it might infringe going up hill and not down hill. It may be 
safely said that the examination and cross-examination of this witness 
did not advance the case at all. Asked as to the rolling cams for 
putting on the brakes—see page 436—witness did not think them the 
same as a toggle joint. not think —— patent of 1833, 
with a vertical cylinder and crosshead and side rods lifting a toggle 
joint, an equivalent of Westinghouse’s. With cams a variable pressure 
could be got. Concerning the rest of the rigging, on which he was 
examined and cross-examined at great length, he maintained 
erally that Westinghouse’s arrangements differed from 
pin’s enough to require invention. As to the difference in 
pressure referred to by Mr. Imray on the different brake bl 
witness admitted that this was merely a question of the length 
the lever arm, and that there was no essential distinction there at 
His examination occupied most of the fourth day as well. 
The next witness examined was Mr. Abel, Mr. Imray’s partner, 
but only a few formal questions about the preparation of patents 
were put to a is closed the plaintiff’s case, 

On Friday, the fifth day of this remarkable trial, Mr. WEBSTER, 
Q.C., commenced his reply for the defendants. He spoke for two 
hours, andstated his case with extremeclearness. The pointson which 
e relied were, he said, that in the patent No. 1540 Clause 2 must 
be confined to the precise combination claimed, and he submitted 
that there was no evidence that the defendants infringed that com- 
bination. The second point was that the valve used by the 
defendants being old, the cylinder and ger A for the purpose of 
actuating the brake gear being old, if the plaintiff’s chime were 
countoend so as to include the application of the old valve and the 
old cylinder and piston, it was bad, but unless so construed the 
defendants did not infringe. The third point was that the patent 
is bad, because it does not distinguish the new from the old, or tell 
the public what it might or might not use. He alleged that the 
4th claim of the same patent, 1540, was bad, as being the same 
combination as Claim 5 of 3840 without further invention, and 
claim 5 is bad as not being the subject matter of a patent having 


The next point of interest raised was the use of screw eye bolts 
to hold down the lid of a triple valve box. We need not reproduce 


regard to the existing state of knowledge, by reason of its the 
same as previous combinations requiring of invention, m 1 
in 3840 was bad, because the od of securing the valve box 


any shock which might arise from the fall of the piston H. The 
space between the piston-rod and the interior of the cylindrical 
projection G may be ‘filled with Pocking, to further prevent the 
escape of air from the cylinder The piston H is packed by a 
cup leather, secured to the upper side by a washer and nut, 
which nut at the same time secures the piston H to the piston- 
rod, as shown in the oy An india-rubber ring is 
on the washer, to cushion the shock in the event of the piston 
ipe N is a branch 
connec 
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The spring keeps the brake off. When the train pipe is broken or 
opened, air rushes in, closes the flap valve, and forces down the 
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separately claimed, and was on the evidence old. This was 
covet saticipated mf claim 5, the knee joint of 3840, He then 

nt on to comment severely on the fact that neither Mr. Westing- 
bn himself nor any competent railway engineer was put into the 
witness-box in support of the plaintiff's contention, only two witnesses 


being , namely, Mr. Imray and Dr. Hopkinson, neither of 
being experience whatever. If our readers 
will turn to our impression they will find on page 437 Fig. 3 of 


. 1540, which it is all the defendants are infringing. 

og te ts contended that this invention is of no utility, and ‘i 

is a well-known fact in patent law that an invention to be a good 
subject for a patent must be useful. It was suggested to the jury 
that Mr. Westinghouse brought this action to prevent the Vacuum 
Company infrin some useful invention of the plaintiff’s, but this 
was not & a" invention, and he would prove by competent 
witnesses that the particular arrangement shown in Fig. 3 never 
had been used, and that it could not be used with any chance of 
success. Mr. Westinghouse had done nothing with it. If the 
Jaintiff could have called a single witness to prove that it was 
va no doubt he would have done so, But he did a of 
the kind, and Mr. Westinghouse had had very great opportunities 
for trying it if he had thought ee r, because Mr. Allport, late 
general m er of the Midland Railway, was a great friend of the 
intiff’s and gave him every facility for trying his inventions. 
Parthermore, he would show that the system of keeping brake 
i under pressure other than that of the atmosphere was not 


ed by the defendant; and thus the very system which 
poner Oe | the use of a leal valve desirable was not used 
now by the defendants at all. e learned 1 ded 


then p 

to explain a model—full size—of a brake cylinder, &c., made from 
the drawing Fig. 3, in accordance with the patent specification, and 
he explained that the system could not be worked in practice, 
because of the dirt and grit which would be drawn into the open 
small cylinder. Again, useful or not, the thing was not a good 
subject i a patent, because the were old, and the law says 
that where a man patents a combination of a number of old things 
and puts them together, then, a defendant takes the sane 
combination ia its integrity, he does not infringe. The law has 
been distinctly laid down so in the House of Lords. Now, Mr. 
Westinghouse himself had taken out nine patents before that of 
1873, and ten before that of 1874, and these patents, containing dozens 
of claims, anticipated each other, the same thing being patented 
tvvice over. He then went on at considerable length to deal with 
the question of the ] e valve, We shall not attempt to repro- 
duce the learned counsel’s words; it will suffice to give the sub- 
stance of his argument. Mr. Westinghouse uses the so-called 
“heavy” valve as a leakage or equalising valve. A valve which is 
kept off its seat, unless forced on by a sudden rush of fluid, is not 
new, such valves being used in water ga' and hydraulic rams, 
therefore the plaintiff could not claim the valve; all he could do 
was to claim the use of such a valve for a specific purpose, that is 
to say, as an equalising or leakage valve, as already explained in 
our last impression, Now, as a matter of fact, the defendants did 
not use a normally unseated valve for this purpose at all. They 
dealt with leakage in an entirely different way. They provided for 
it by putting a small ejector on the engine, which ejector was ke) 
continually at work to remove leakage. The valve was used by the 
plaintiff to prevent his from going on, but it was used by 
the defendants for the My opposite purpose, namely, to put the 
brakes on, Thus, then, the valve itself was old and could not be 
patented, though its application could. But if the plaintiff 
patented it todo one thing, the fact that the defendants used it 
todo another thing would not infringe the plaintiff's patent. It 
was explained by Mr, Webster, and will be readily understood by 
an inspection of the Aspinall brake, as used by the Lancashire and 
Yorkshire Railway Company, page 437, that when the train pipe is 
opened the ball = on to its seat in order to prevent the 
pressure being equali on both sides of the diaphragm. The 
valve was used to charge the brake reservoir, using the word 
charge for either vacuum or compression. But the plaintiff never 
contemplated c through his loaded valve at all, but by 
letting the air pass the cup leathers of his piston. The leakage 
valve was, indeed, fitted with a seating at both ends, so that if 
there was any considerable difference of pressure, as there would 
be in charging, it would be closed tight. Having considered the 

intiff’s specifications step by step, the learned counsel said :— 
‘I put bo = you, is not that the description of a — 
special ts parts, special in its uses, special in its application 
to railway brakes? Not one of its parts for the ig of use does 
the defendants take, not one of its uses does the defendants take, 
and not one of its modes of application do they adopt.” Mr. 
Webster next proceeded to show that Siegrist had anticipated Mr. 
Westingh He p duced two drawings made by in ndent 
draughtsmen from Siegrist’s provisional specification, which is not 
illustrated; and it was admitted that this was an automatic 
brake, and would work, 

It is well that our readers should bear in mind that these alleged 
anticipations do not refer to the Westinghouse brake as used, for 
example, on the London and Brighton Railway, which brake is 
worked by entirely different patents, and it is not alleged that the 
defendants are infringing these; the whole question being tried 
turns on two patents only of the plaintiff, namely, 1540 of 1874 
and 3840 of 1873. It is these, and these only, that the Vacuum 
Brake Company is said to infringe. 

our readers will turn to the drawing of the defendants’ brake, 
page 437, they will see that the ball valve is kept away from its 
seat by its gravity, the way up to the seat being inclined or coned. 
It is aged be the plaintiff that this constitutes it a heavy valve. 
It will be ily understood that a flap valve could be used for 
the same purpose, and that if the valve was suitably suspended it 
would hang a little away from its seat just as the ball valve lies 
away. The plaintiff's witnesses were asked if a flap valve 
so used would be an i ement, and they said it would. 
Mr. Webster next to say that, even as regards 
the equalising or leakage valve, it was not new. In Westing- 
house’s patent No, 1735, 1873, there is a triple valve potented. 
At that time the plaintiff's idea was to keep equal atmospheric 
pressure at both sides of the piston, and accordingly he put in a 
pipe which leads from the brake cylinder and triple valve box, and 
a leakage valve ; and it makes no difference whether its construction 
is this, or the same as in patent No. 3840, It will work in the 
same way, and as Dr. oe had told them, for this Teaag 


there was no difference whatever in the operation of the e 
valve, although the particular arrangement might be different. He 
would summarise his position by saying that equalisation of pres- 
sure, equalisation of vacuum, cause tion of relative pressure of 
air on both sides of the piston were as old as the hills ; ing this 
by a leakage valve in a pipe communicating between the ounilie ry 
reservoir and the brake cylinder was as old as the hills ; and the 
+ was, that in order to make a good claim, the plaintiff can 
only claim something that was distinct from, and a separate 
combination from that which he had previously told the public, and 
had claimed t the public in his earlier patents; and 
this quite a from adducing 7? oe upon either 
Steel and McInnes’ or Siegrist’s. e application of a common 
well-known leakage valve or a ball valve was not the subject of 
invention, and could not be claimed by Mr. Westinghouse. 
The learned counsel then went on to —- what had taken 
san between the plaintiff and defendants before this action was 
ught, and said that the defendants, in order to avoid litigation, 
had consented to withdraw every form of vacuum brake that the 
plaintiff desired, save the one in question, and that, they 
Foes was not an nes, and they would not with- 
had a leakage hy the piston, ‘This brake,” said Mr, 
Webster, ‘‘we told Mr. Westinghouse eighteen months ago we did 
not want to use any longer; if you like, for the purpose of , We 
will submit to an injunction in respect to this, and al coy you 
damages if you have sustained any, and the plaintiff took no steps 
whatever, but he comes here to prejudice this case, and produced 


One of the brakes withdrawn | doctrine 
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this brake, and says it isan infringement. Now, this is pn 


Siegrist’s, with the valve taken out, and the hole left. This mode | 


of equalising pressure was as old as the hills.” 


The learned counsel next went on to deal with the second portion | 


of the case, that concerning brake riggin . Ifour readers will turn to 
pose 437 they will find Figs. 9 and 11 of No. 1540. It is contended 

y the defendants that the claim for Fig. 9 is bad, because the only 
difference between it and previous arrangements shown by the 


required no exercise of invention. 
claim 5, could only say that the plaintiff had taken what was an 
old apparatus, as applied to four wheels, and applied it to two. 
It would be for his lordship to say whether that was good in point 
of law or not. He then dealt with the arrangement shown in 

ig. 1, No. 3840, 1873, and held that the use of a “ floating 


fu ,” as shown, was not new. Mr. Imray had stated that the 


novelty lay in having a fulcrum, capable of suspension, not free to — 


move. ‘I then put it to him, ‘Mr. Imray, don’t you think fulcra 
capable of suspension and free to move are old,’ and I put to him that 
which I submit to you.” The learned counsel then put in a model 
of Chapin’s brake rigging, Fig. 5, which we illustrate on page 470. 
Here were the brake blocks, and the pull rod, and a lever of the 
first order suspended from the floor of the carriage and free to 
move, so that the fulcrum is floating and free to move, and not sus- 
pended. Mr. Webster then putina model of the defendant's rigging, 
and asked them to say which it was most like, the plaintiff’s or 
Chapin’s. The ed counsel concluded by pointing out that 
the system of brakes which the Solicitor-General had said 
perfect, had never been used at all by the plaintiff. 

Mr. Dean was the first witness examined. We must reserve a 
further report for our next impression, 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 


(Sittings in Banc, before LonD COLERIDGE, MR. JUSTICE 
STEPHEN, and Mr. Justice MATHEW.) 


BAKER v, HANDYSIDE, 


This case raised a question under the Employers’ Liability Act as 
to the liability of employers to their workmen for injuries arising 
through defects in their machinery or plant. The defendants were 
railway contractors engaged in making a bridge over the Ouse, and 
the plaintiff was in their employment and engaged in the work. 
Cylinders had to be drivenintothebed of theriver by means of weights 
upon platformsover the cylinders. The platforms projected over the 
optindars allround. The weights were raised by means of a steam 
engine, which could not be stopped at once. The plaintiff was 
en on the platform, his duty being to take hold of the tackle 
and guide the weight being raised so as not to catch the projecting 
edge of the platform. <A weight caught the projecting , and as 
the “— could not be stopped at once, the consequence—which it 
was admitted was quite inevitable—viz, that something must 
give way—took place, and in this instance the beam above, not 
able to the strain, gave way and fell on the plaintiff beneath 
it, and broke several of his ribs. Since then a regulator had 
been applied to the engine, The County Court judge, who heard 
the case without a jury, said that the accident was the result of a 
defect in the machinery and not through the — of the 
workman, and that it was a defect which might have been 
avoided by ordi care—as to which, it should be observed, 
that since the accident a regulator had been attached to the 
engine to enable it to be rt at once—and so he gave judg- 
ment for the plaintiff for £170. The question was whether the 
Judge was right in his conclusion. It was admitted that it was 
likely that a weight might catch at the edge of the platform as it 
was being raised, and that both the workman and the employer 
knew this—the man being _— for the purpose of so guiding 
the tackle as to prevent it—but the case for the plaintiff was that 
through the defect in the engine it could not be stopped so soon 
* = weight caught, and this was the effect of the finding of the 

udge. 

Mr. Rosson, on behalf of the employer, the defendant, argued 
that the Judge had wrongly decided the case. 

Mr. F, MgLtOR, on the other side, was not called on, 

The Court on Saturday held that the finding of the County 
Court judge was justified by the evidence, and supported a judg- 
ment in favour of the — The Act cleared away the former 

as to the non-liability of the employer for injuries to his 
workman, and put the workman in the same position as if he were 
not in the employment of the defendant. ‘The case decided in a 
Court of Error long ago showed that mere knowledge of the oe ~ 
was not sufficient to deprive the party injured of his remedy. The 
judgment of the County Court judge, therefore, was right, and 
must be affirmed, 
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ROLLING MILL ENGINES, RHYMNEY IRON- 
WORKS 


THE engraving above and on page 466 illustrates an arrangement 


| of vertical and horizontal engines lately constructed for the 
| Rhymney Iron Company by Messrs. Tannett, Walker and Co., of 
| Leeds. The cylinders are 60in. diameter, and the stroke 4ft. 
plaintiffs is the introduction of the extension bars M M, which These engines are used for driving the roughing rolls of the 
i Mr. Imray, when pressed on | 


Rhymney rail mills, and they work with a pressure of 40 lb. of 
steam, and are found to be very economical and thoroughly under 


SOUTH END 


control. This arrangement of engine is one that eminently suits 
Mr. Joy’s valve gear, and in our opinion a very much nicer 
arrangement can be made with Joy’s gear than with any other 
valve gear with which we are acquainted. We give an enlarged 
detail engraving of the valve gear, which is now too well known 
to need explanation, and also a series of diagrams. The numbers 
on thelines referto the notches in reversing quadrant. The average 
speed of the engine is 90 revolutions per minute. The work 


5 NORTH EMD 


usually done is that of driving the roughing train with rolls with 
26in. centres, commencing with a bloom 8in. square. It some- 
times drives both a 26in. train and a 24in. train coupled together. 
This engine is used both for cogging, roughing, and finishing ; 
and although its usual speed is about 90 revolutions per minute, 
it will run at 100 and 120. Messrs. Tannett, Walker and Co. 
have recently made a large number of rail and cogging mill 
engines. 


Tue Late Mr. James PALMER Bupp.—We have to announce 
the death of Mr. James Palmer Budd, of Ystalyfera and Ynis-y- 
daren, near Swansea, who for many years took a very active part 
in the Welsh iron trade. His father, Edward Budd, was a 
Wesleyan preacher and schoolmaster at Truro and Liskeard, at 
which latter place James Palmer Budd was born, on the 3st of 
August, 1803. He was educated at St. Jeroan’s College, near St. 
Malo. His name is associated with social improvements in the 
metallurgy of iron, and notably with the utilisation of blast fur- 


nace gases, which he was the first to carry out aw A 
patent for ted to him in 1845, and a full 


that object was 

account of the system as worked at the Ystalyfera Ironworks ma; 
be found in the “Report” of the British Association for 1 

He was a strong opp 4 of Neilson’s hot blast patent, and was a 
prominent witness in the great trial of 1843. On that occasion he 
gave evidence to the effect that, in his opinion, cold-blast was more 
economical than hot-blast, and that it yielded more iron at less cost 
both for work and materials. Notwithstanding this, he adopted 
the process almost immediately afterwards at Ystalyfera. His 
pame appears in the patent lists as the inventor of improvements 
in refining tin and in the manufacture of tin and terne plates. Mr. 
Budd was a justice of the and MEE for the 
county of Glamo: He died on the 9th inst, at 44, Argyli- 


road, Campden-hill, London, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRICAL CONDUCTORS. 

Art the ordinary meeting on the 4th of December, Mr. Brunlees, 
ae, in the chair, the paper read was on “ Electrical Con- 

uctors,” by Mr. W. H. Preece, F.R.S., M. Inst. C.E. 

The author stated that the first aérial conductors were made of 
copper, and the first gutta-percha-covered wires were of iron; but 
the positions were soon changed, copper being universally used for 
insulated conductors, and iron, until lately, for overhead lines. 
Sir William Thomson detected ¢ variations in the quality of 
copper, and Mathiessen detec’ the causes, and established a 
standard of purity. Such improvements had been made in the 
ue that copper was now twice as good as it was in 1856. 

creased speed of working, improved efficiency of apparatus, and 
reduced waste of energy had followed the great increase in the 
—— of copper. Temperature was a disturbing agent in the con- 

uctivity of the wire. Resistance increased more than 20 per 
cent. between winter and summer temperatures. Copper had 
recently been much used for aérial lines, It was less attacked 
by acids, and had great durability. Hard-drawn wire was now 
produced which had a breaking strain of 28 tons on the square 
inch, iron wire giving only 22 tons on the same area. Age did not 
seem to affect its quality, nor did it appear to be influenced by the 
currents of electricity employed for telegraphic purposes. The 
conductors of all cables remained constant. Lightning was sup- 
posed to render it brittle. The ultimate effect of the powerful 
currents anges for electric lighting was not yet known. The 
size of conductors was controlled by commercial considerations. 
Sir William Thomson had laid down the law that should control 
the size of leads for electric light, while that for cables followed 
strictly theoretical conditions. The best copper for electrical pur- 
poses came from Japan, Chili, Australia, and Lake Superior; but 
much pure copper was obtaineil by electro-deposition, either 
directly from a solution, or by using impure copper as the anode in 
a depositing bath. Electro-deposited copper had not the strength 
of ordinarily refined copper. The electrical resistance of com- 
mercial iron was from six to seven times that of copper, but its 
variation, due to the presence of impurities, was even greater. 
The weight of a cylindrical wire one mile in length, and <5 
ohm resistance at 60 deg. Fah., was called an ohm-mile. ile 
the first iron wire was specified to give an ohm-mile of 5500]b., it 
was now obtained as low as 45201b., and the maximum resistance 
was specified at 4800Ib. The ordinary best puddled iron was at 
present used only for fencing purposes, but a mild English Besse- 
mer steel was largely used for railway telegraphs and for stays. 
However, the resistance was very high, owing to the presence of 
a ge The wire used by the Post-office was made from 
Swedish charcoal iron, with an ohm-mile resistance of about 
4520 Ib. Swedish Bessemer, or a oy prepared low-carbon 
English Bessemer, was adopted by the Indian Government, with 
an ohm-mile resistance of about 50001b. Cast steel wire, with a 
ing weight of about 80 tons to the square inch, had been 
adopted on the Continent for telephone currents, with an ohm- 
mile resistance of 80001b., while in England, where speed of 
working was the prime consideration, and length of span was neg- 
ligible, electricians were satisfied with a breaking strain of 22 tons 
on the square inch. In the colonies, where long spans were essen- 
tial, and speed of working was not so important, the specification 
was 30 tons on the square inch. The electrical conductivity of iron 
wire increased with the percen’ of pure iron, except where the 
percentage of manganese was high. An increase in the percentage 
of manganese augmented the electrical resistance iderably 


The usual diameter was 0°099m., and it was specified to bear a 
breaking strain of 1400 lb., which was equivalent to 81 tons on the 
square inch. Steel wire had been produced giving a much higher 
tensile strergth. A compound wire of steel and copper was 
introduced in America about 1874, and it had been extensively tried 
in both hemispheres, but without success. Recently a compound 
wire had been erected between New York and Chicago, a distance 
of 1000 miles, giving only 1°7 ohm resistance per mile. It had a 
steel core 0°125in. in diameter, and was coated with copper 
electrolytically to a diameter of 0'25in. It weighed 7001b. per 
mile. Hard: rawn copper, or silicious bronze of a much lighter 
character, would be equally efficient. Phosphor bronze, the hard 
mechanical qualities and great resisting powers of which were well 
known, was introduced for telegraph wire about five years ago. 
Several lengths were erected by the Post-office. Two long spans 
crossed the channel that separated the Mumbles Lighthouse from 
the headland near Swansea. The object in view was to obtain great 
tensile strength with a power to resist oxidation, especially active 
where the wire was exposed to sea spray. This was done in 1879, 
and in November, 1883, not the slightest change was noticeable in 
the wire. But phosphor bronze, though extensively used, had high 
electrical resistance; its conductivity was only 20 per cent. that of 
copper. Moreover, the phosphor bronze supplied was irregular in 
dimensions and brittle in character. It would not bear bends or 
kinks. A new alloy, silicious bronze, had recently been introduced 
to remedy these disadvantages. Phosphor bronze had disappeared 
for telegraph wire, and had been replaced by silicious bronze. The 
electric resistance of silicious bronze could be made nearly equal to 
that of copper, but its mechanical strength diminished as its 
ductivity i d. Wire, whose resistance equalled 90 per 
cent. of pure copper, gave a tensile strength of 28 tons on the square 
inch; but when its conductivity was 34 per cent. of pure — 
its strength was 50 tons on the square inch. Its lightness, com! ined 
with its mechanical strength, its high conductivity and indestructi- 
bility, rendered it eminently adapted for telegraphs. If overhead 
wires were erected of such a material, upon sightly supports, and 
with some method, there would be an end to the meaningless 
crusade now made in some quarters against aerial lines. These, i 
constructed judiciously, and under proper control, were far more 
efficient than underground lines. Corporations and local authorities 
should control the erection rather than force administrations to 
needless expense and to reduced efficiency by putting them under- 
ground. Not only did light wires hold less snow and less wind 
but they produced less electrical disturbance, they could be rendered 
noiseless, and they allowed existing supports to @ much 
ter number of wires. German silver was employed generall 
‘or rheostats, resistance coils, and other parts of apparatus in whi 
high resistance was required. It consisted of copper 4 parts, 
nickel 2 parts, and zinc 1 part. It possessed great permanence, and 
the variation in its resistance due to changes of temperature was 
small. The effect of age on German silver was to make it brittle. 
Mr. Willoughby-Smith had found a similar change with age even 
with wire drawn from an alloy of gold and silver. The form and 
character of electrical conductors must vary with the [page for 
which they were intended. For submarine cables and for electric 
ight mains, where mechanical strength was not required, and 
where dimensions were of the utmost nen sae the conductors 
must be constructed of 4 pry copper ucible, for copper was 
the best practical material at command. For aerial lines they 
must not only have great tensile strength, but in these days of 
high-speed apparatus they must have high conductivity, low 
electrostatic capacity, expose to wind and snow the least possible 
surface, and must be practically indestructible. Iron had hitherto 


more than an increase in the percentage of sulphur or phosphorus. 
The durability of iron wire was maintained by galvaniaing. 
When the galvanised wire was to be suspended in smoky 
districts it was additionally protected by a braided covering, 
well tarred. In some countries galvanising was not resorted to, 
but dependence was placed on simple oiling with boiled linseed 
oil. Such a wire was erected in 1856 between London and Crewe, 
but the result was very —ar More recently—1881—the 
experiment had been repeated with a similar result. In this 
climate galvanisation was imperative. But it was not alone in 
smoky districts that iron wire decayed. It suffered much along 
the seashore. The salt spray decom the zine oxide into 
soluble compounds, which were washed away and left the iron ex- 
— and this was speedily reduced to mere thin red lines, 
ere € decay was not evident, time seemed to have no 
apparent effect on iron wire. irty-nine years of incessant ser- 
vice in conveying currents for telegraphy had not apparently 
ltered the molecul of the iron wires in the open 
country on the London and South-Western Railway. Swedish 
charcoal iron was imported either in bloom or in rods, principally 
in rods. Each rod was rolled down to about 0°26in. diameter, and 
weighed on the average about lewt. Iron wire could be rolled 
and drawn into coils 0°17lin. in diameter, weighing 400 lb. and 
measuring one mile; but 110 1b. was about the best practical limit 
for transport and use. The Swedish iron owed its value, not only 
to its comparative purity, but to the fact that it was smelted and 
puddled entirely with charcoal. The best qualities were a mixture 
of various ores, and they were known by various brands, the con- 
ditions determining those brands being secrets. The operation of 
testing was a most important one, and requisite not only for the 
user, but also for the manufacturer. Flaws, impurities, faults, 
notwithstanding the greatest care, would occur, and they could be 
detected only by the most rigid examination and tests. Tests were 
mechanical and electrical. The mechanical tests embraced one 
for breaking strain, another for elongation, and a third for resist- 
ance to torsion. For hard steel wire, in tg of the torsion test 
it was usual to specify that the wire should bear wrapping round 
its own diameter and apie | my again without breaking. The 
electrical test was simply that for resistance one-thirtieth of a mile 
of the wire to be examined was wound round a dry wooden drum, 
and its electrical resistance was taken in ohms by means of a 
Wheatstone’s bridge. Galvanisation was tested by dipping in 
sulphate of copper, and by bending or rolling round a bar of vary- 
ing diameter, according to the size of the wire. Special machines 
were constructed for the mechanical tests, the condition to be ful- 
filled being that for the breaking strain the increasing load or stress 
should be applied uniformly, without jerks or jumps, and the elon- 
gation machine should correctly register the actual stretch without 
the wire slipping. The resistance to torsion of the wire was deter- 
mined by an ink mark which formed a spiral on the wire during 
torsion, the number of spires indicating the number of twists taken 
before breaking. The perfection to which the manufacture of iron 
wire had been brought was very much due to the care bestowed 
upon the specifications by the authorities of the Post-office. The 
standard had been gradually raised untilit had attained a very high 
one. Many administrations objected to the expense of thorough 
inspection, with the result that they were the recipients of the 
rejected material of those who did rigidly inspect. One break in 
the wire cost far more than its inspection, and one extra ohm per 
mile affected the earning capacity of the wire in inverse propor- 
tion. It was, however, necessary to remark that the m ‘ical 
uality of charcoal iron wire sometimes changed with time—its 
ectrical quality remaining unaffected. Tests repeated at some 
subsequent period might therefore be deceptive unless allowance 
were made for the effect of time. Bessemer or homogeneous iron 
wire as a rule improved in its mechanical properties by being kept 
in stock. The Post-office authorities decided to abandon a 
—- altogether as applied to conductors, and to define size by 
iameter and weight. In future, all co; wires would be 
known by their diameters in “mils,” or thousandths of 
an inch, and all iron wires by their weight in pounds per mile. 
Steel wire was used for long spans, or for places where great 
tensile strength was needed; but it was for the external 
strengthening of deep-sea cables that steel wire was principally 
adc It was first employed in the Atlantic cable of for 
this purpose, It had since been generally used for deep-sea 


pied the field, but copper and alloys of copper seemed destined 
in many instances to supplant that metal, and to fulfil all the 
— required in a more efficient way, and at no greater cost 
per mile. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
‘*HAND-TO-MOUTH” is the phrase that perhaps best describes 
the class of work upon which the mills and forges are this week 
chiefly engaged. Proprietors are completing deliveries under 
contracts booked some while back, and which they desire to pretty 
much clear off before the holidays. The new orders arriving are 
not conspicuous. Yet orders are coming to hand, as to some of 
which immediate delivery is a necessity. Sheets and hoops are 
mostly called for. The galvanisers are chiefly buying the former, 
and the export merchants the latter. Prices keep steady. t— 
thin —sheets for working-up purposes remain on the basis of £11 
for singles; sheets of the description rolled by the “‘list” iron 
houses are £8 10s. and £9 nominal; and galvanising sheets are, 
singles, £7 17s. 6d. to £8; doubles, £8 5s.; and lattens, £9 5s, 

Corrugated sheets are in more request than plain sheets for 
export. Stocks in this line are increasing, and to keep them down 
the leading houses will take stock after next week. ers quote 
about £13 for 22 to 24 w.g. delivered at outports. It is impossible 
to get more money except for ial bran 

Marked bars are £8 2s. 6d. to £7 10s.; other best bars, £7; second 
sorts, £6 15s. to £6 10s.; common, £6 5s. to £6 for hurdle ee 
Hoops are £6 7s. 6d. to £6 12s. 6d. for yo aa to £7 
for superior sorts for home consumption ; £8 remains the quotation 
for best branded descripti 

Gas strip and nail strip are abundant. Makers ask £6 5s, to 
£6 7s. 6d., and they get it. Wire rods rolled on the i 
side of the district vary a very great deal in price. They are any- 
thing from £5 to £7 per ton. 

The consumption of mild steel in the shape of ingots, blooms, 
and billets, is rapidly increasing in this district. Messrs. Jno. 
Knight and Co., of the Cookley Ironworks, near Kidderminster, 
have recently commenced the manufacture of bars, sheets, and 
light plates in all classes of steel. They are now producing con- 
siderable quantities. The steel rolling they will carry on in addi- 
tion to their old-established business of iron, tin-plate, and tinned 
sheet makers. 

Upon ’Change in Birmingham this—Thursday—afternoon there 
was a good deal of discussion, especially among the sheet makers, 
upon the gauge question. The meeting in Birmingham last week 
has not done much settle it the 
present t variety of gauges will sti worke m. By no 
means all the ironmasters are prepared to adopt the Birmingham 
wire gauge so-called in accordance with the resolution of last 
Thursday, even if it could be distinctly defined, and upon this 
point even experienced members of the trade are at wider variance. 

At present most ironmasters are working upon gauges which are 
known as the “Gospel Oak” and the “ Partridge” gauge, 
both of which are from a half gau e to a whole gauge thicker than 
what is generally known as the Birmingham wire gauge. The 
gauges named are on the basis of about 1 lb. on the square foot. 
Unless something further can be determined, these and other 
gauges will still continue and there will be no uniformity. 

The ironworkers have given notice for a reconsideration of the 
wages’ question, when at the close of this month the arrangement 
expires under which, by the award of Mr. Thos. Avery, of Bir- 
mingham, they are receiving 7s. 6d. per ton for puddling. The 
recent sliding scale has been abolished. There is no probability of 
their receiving any advance. Indeed, should wages in Cleveland 
come down, as seems not unlikely, the Staffordshire masters 
may seek a reduction. 

Pig iron is unchanged as to the state of the demand. North- 
ampton qualities can scarcely be sold at 45s., delivered here, nor 
can Derbyshire at 46s. Native part-mines are 50s. to 47s. 6d., and 
common pigs, 40s. Northampton ironstone is abundant at from 
5s, 9d. to 6s. 6d. per ton, delivered here, according to quality. 

By the mail from Melbourne delivered this week it is learned 
that galvanised iron has received moderate attention out there, 


if | the work of a firm, which has been in the business half a century, 


Gospel Oak has been quitted at £21 10s, for 26 w.g., and 150 cases 
of Orb have been cleared off at late rates. General quotations 
when the mail left ranged from £20 to £21 10s. and rods 
have moved off quietly at from £8 10s, to £9 10s. Black sheets 
have changed hands at from £10 10s, for Nos. 8 and 18. Good 
sales were recorded in pigs at £4 5s, In fencing wire Ryland’s 
No. 8 had been disposed of at £13 10s. 

Ironmasters hereabouts are resolved to continue to press the 
desirability of the legislation of 1121b. weight for the iron trade 
upon the Associated Chambers and upon the Board of Trade, 

A fine specimen of chilled roll turning has just been completed 
at the Highfields Works, at Bilston, by Messrs. Thomas Perry and 
Son, Its extreme length from end to end is 18ft., the length of 
the working part or body is 12ft, 10in., and the diameter of the 
body is 28in. Through the entire length of the 18ft. a hole 4in, 
diameter has been bored in the centre of theroll. The cast weight 
of the roll was about 14 tons, It was run out from two furnaces 
Saneerens a united charge of from 16 to 17 tons. The mixtures 
were, with one exception, English cold-blast irons; the exception 
was an American charcoal iron, which, laid down in the works, cost 
£10 per ton. Though the depth of the chill was about {in., yet 
the boring of the centre was effected without more resistance than 
might be looked for from a roll incapable of bearing any cbill, 
There is therefore every prospect of the roll proving long-lived as 
well as effective. The whole work has been accurately denomi- 
nated “‘a triumph of roll engineering.” Upon the whole surface 
there is not a speck of blemish, and it has the sheen of burnished 
steel. To complete it the firm went to an outlay in new ma- 
chinery of £1000, and they accepted the order upon a second 
appeal, after it had been rejected by other roll- ing firms in 

ngland to whom it had been offered, after a similar issue had 
attended appeals to continental firms, and when no better success 
had resulted from efforts to place the work in the United States, 
Messrs. Perry’s preparations enabled all the processes, from casting 
to polishing, to be completed without a hitch. The roll has been 
made to the order of Messrs. Nairn and Co., of Kirkcaldy, by 
whom it will be used in the rolling of linol Thi i oO 


f 
has this week been a source of much attraction to ironmasters and 
others. In the same double pit, of 23ft. deep, in which this roll 
was cast in its chills, we noticed on Saturday another chilled roll 
in process of casting, whose weight was 9} tons; and there were 
several such in various stages of pletion in different parts of 
the works. Most of these latter are intended for metal rolling in 
near and remote home counties and abroad, 

Concerning the Antipodean demand for hardwares, vigour in 
buying is seen in scarcely any department, stocks being generally 
in excess of current requirements, and the tendency continuing to 
open stores in Sydney and Melbourne by manufacturers at home, 
who have hitherto sent out only ya order. India is steady, with 
a considerable aggregate business doing, and the larger exportations 
from the empire of wheat increases the confidence with which the 
future of that vast market is anticipated. 

Orders continue to arrive from the United States for certain 
forged iron goods required in the shipyard and in the smithy, and 
buyers encourage the expectation that as the tendency to reduced 
import duties makes its impression upon legislation a larger trade 
will be practicable. 

The Brazil nail makers of Dudley continue on strike for an 
advance of 4d. | cen every 1000, and they complain that, although 
the nails which they make cannot be produced by machinery, yet 
their branch is the worst paid of the nail makers. 

Much interest is felt in the Patent Act in its bearing upon the 
lighter industries in this district. The Willenhall manufacturers 
especially are hopeful of the desired amelioration in their favour 
of the clauses to which, as I last week pointed out, the attention of 
the Wolverhampton Ch of C ce has just been directed. 
This body on Friday determined to co-operate with the Walsall 
Chamber with a view to a joint deputation to Mr. Chamberlain to 
elicit what may be the intentions of the Board of Trade as to the 
accumulated stocks of goods which are known to be now in the 
bands of manufacturers marked with the words “‘ Patent” or 
“* Registered,” or with the Royal Arms, 

Hardwares from Birmingham have now to pay 23s, 4d. per ton 
for coriveyance to Liverpool, besides dock and town dues, and 
steamer freight to destination; and by Birmingham merchants 
this anomaly is contrasted with the circumstance that Manchester 
goods can be sent at a through rate of 25s. per ton—measurement 
—from Manchester to cutta, vid Liverpool, by rail and 
steamship. 

The committee who are formulating the pro Industrial and 
Fine Arts Exhibition for Wolverhampton have determined to 
invite a member of the Royal Family to open the Exhibition in 
June next year, and Lord Wrottesley has consented to become the 
president. It is proposed to erect an additional building for 
machinery in motion and other purposes on a second large space of 
land which has been granted by the Town Council. 

The Associated Chambers of ce have been invited to 
hold their autumn meeting next year in Wolverhampton. 


NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—In the iron trade business continues quiet, and it 
is not likely that it will be more than of a hand-to-mouth character 
until after the turn of the year. Pending the usual stock-takin; 
there is of course not much a to buy beyond acti 
requirements, and in addition to this buyers are further influenced 
in holding back orders the absence of any indication that an 
upward movement in values is at all probable for the present. 

The iron market at Manchester on Tuesday was tolerably well 
attended, but there was very little enquiry for either pig or manu- 
factured iron reported. far as prices were at all tested the 
tendency of the market was in the direction of weakness, Quoted 
rates for pig iron were without alteration, Lancashire makers 
adhering to 45s, and 45s. 6d. less 24 as their minimum, whilst for 
district brands 44s. 10d. to 45s, 10d. less 24 were the average 

uotations for Lincolnshire and foundry, with Derbyshire 

Suadey offering at about 46s, 6d. less 24 delivered equal to Man- 
chester. At these figures only a few occasional sales are made, 
but fairly good offers for forge Lincolnshire at about 6d. less, 
which would appear to be about the margin, generally, between 
buyers and sellers, are reported on the market. Sco iron has 
been offered in this market during the week at under the prices 
quoted by makers. 

In the finished iron trade new business is coming forward very 
slowly, and if anything there is an easier tone in prices. In a few 
cases makers are still holding for £6 5s, for bars, but local brands 
are to be bought at as low as £6 and North Staffordshire makes at 
£6 2s, 6d, per ton delivered into the Manchester district. Other 
descriptions of manufactured iron are also proportionately low, 
and North-country plates have been offered here during the week 
at a reduction of 5s. per ton —_ late quotations. : 

Although the general branches of the engineering trade in this 
district would appear to be drifting into a somewhat depressed con- 
dition, activity is being fully maintained at many of the leading 
establishments, During the past week I was over the works of Sir 
Joseph Whitworth and Co., the largest of their kind in the district, 
and here they have not only been able to keep fully supplied with 
orders, but further extensions of the works have been necessary. 
These extensions, which have just been completed, include an addi- 
tion to the steel works—the second that has been made within 
twelve months—of a new building 100ft. long by 50ft. wide, and 
this section now extends over a covered area of about four acres, 
Recently the firm have turned out steel castings for gun blocks 
weighing as much as 43 tons, but the additional plant that has now 
been put down will enable them to produce castings up to 60 tons in 
weight. Another addition to the works has been the erection of a 
large shop for the joiners and pattern makers who have hitherto been 
located in the main building, but the space they have occupied is 
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150ft. ong by 50ft. wide, and well lighted from the top. e 
e 


ut down are several powerful lathes with 42in, u 
espe mg and power varying from 350 to 365 to L 
whilst the average belt speed throughout is 2200ft. per minute. 
These are constructed to. 
total weight of each lathe is about 100 tons, Two of these lathes 
are so arranged that when required they can be made into one, so 
that work up to 60ft. in length could be taken in, The most 
powerful of the lathes are for turning large gun hoops, which are 
carried on the face plates without any other support, and are 
turned externally and atone at the same time, four tools being 
at work simultaneously. Another special tool is being laid down 
for boring crank shafts at both ends simultaneously as well as the 
bolt holes in the couplings, the machine being also adaptable for 
general work, A couple of wheel presses are also being erected in 
which a new feature is introduced, the bars being arran 
perpendicularly to each other instead of horizontally, so that 
the wheels can be rolled into the press without the necessity of 
lifting. The new arrangement may in fact be described as the 
old style of press placed on edge. Another important feature 
which applies to all Messrs. Whitworth’s heavy machine tools, an 
to which it may be of interest to draw attention, js that they have 
adopted the principle of steel gearing throughout, the large wheels 
being cast, the pinions cut, and in cases where it is ible the 
pinion is made solid with the shaft, thus securing greatly increased 


h. 

werk which Whktwerth present in hand, 
I found every department full of orders, not only in their special 
steel forgings for propeller and shafts and in various descrip- 
tions of gun material, but also in machine tools for home and 
abroad. Amongst their marine work they had just completed for 
France a couple of steel propeller shafts 45ft. in length, forged 
hollow, with a 10in. hole, and an outside diameter of 15in, For 
foreign Governments, including France, Spain, Italy, Brazil, and 
the United States, they have guns in hand ranging from 6in., 8in., 
10in., to 12in. bore, and weighing up to 43 tons, whilst for the 
English Government they had just completed several gun tubes, 
each weighing 30 tons, which are to form of the 63-ton guns, 
and they have in hand the manufacture of material for guns of the 
largest calibre that have yet been uced, In the tool depart- 
ment there were in hand a number of tire-boring machines for 
the Midland Railway Company, wheel-planing and cylinder boring 
machines for Russia, and a number of ial quartering machines 
have just been completed for the Indian State Railways, which have 
been constructed for turning the crank pin, boring the hole for the 
crank pin, and turning the end of the crank pin so that it can be 
screwed rigidly in position, 

Messrs. Wi iam Collier and Co., of Salford, have in hand, for 
Messrs. Mather and Platt, of Salford, a special tool for boring out 
in duplicate the blocks for electro-magnets. The special arrange- 
ment is that the machine will bore simultaneously from each side 
of the head-stock, and the tool consists of a boring machine with a 
long bed, carrying the head-stock in the centre, which is driven 
by a steel worm wheel connected on to the spindle. A boring bar 
is fixed at each end of the spindle, and by this means work can be 
taken in on each side of the head-stock. Two carriages are pro- 
vided, with slots in the tables, for fixing the blocks to be bored, 
and there are self-acting motions and separate screws to each table 
for forcing the work up against the boring cutters, which are 
stationary. The machine is constructed for taking very heavy 
cuts, and is exceptionally massive in all its parts. 

The annual general ting of the bers of the Manchester 
Association of een. Foremen, and Draughtsmen was held on 
Saturday, and Mr. Thos, Ash » C.E., was unanimously re- 
elected the president for the ensuin; Se Eight new members 
were admitted at the meeting, and during the past year 43 new 
members have been enrolled—a rate of increase which hitherto 
been without precedent in the history of the society. 

There has been a pretty general quieting down in the coal trade 
of this district during the past week, so far as the weight of new 
orders coming forward is concerned. In the Manchester district 
the leading collieries are kept fully going, and the advance on the 
wharf and delivered rates is being maintained without difficulty ; 
but in the West Lancashire districts, where the pit prices were put 
up, it is mainly on orders in hand that the pits are kept going, and 
to effect further sales it has been necessary to give way on the 
top prices quoted last week. Round coals are moving off fairly 
well, but slack is again becoming difficult to sell. Generally it 
may be said that not more than 6d. per ton upon last month’s 
prices is being realised, and at the pit mouth the average selling 
prices are about as under :—Best coal, 10s. 6d.; secon 6d.; 
common house-fire coals, 7s.; steam and forge coals, 6s. to 6s, 6d.; 
= , 5s, oe 3d.; best slack, 4s, to 4s, 6d.; and common sorts, 

. per ton, 

Shipping has been only moderate, with Lancashire steam coal 
averaging 8s, 3d. to 8s, 6d. per ton delivered at the high level, 
Liverpool, or the Garston docks. 

ave thoroughly se own as yet, gen ey are 
to be working only very indifferently, with the result that 
the output is being considerably restricted. 

Barrow.—The pig iron market of this district is still in a very dull 
state, and from present appearances will continue so. The bad state 
of trade seems almost to have become permanent. I can hear of but 
few orders having been received by the various makers. It is just 
possible, and it is generally expected, that with the New Year a 
revival will take place, and that some extensive orders for forward 
delivery will come to hand. At present, however, makers are 
simply purchasing to supply immediate wants, and there is no 
ap ce of eo in the present sales, The stocks now 
held have considerably decreased, now that the output has been 

uced, Prices still continue v low and unremunerative. 
No. 1 Bessemer is quoted this week at 47s. 6d. per ton net at 
works; No, 2, 47s.; and No. 3, 46s, 6d. per ton. Steel makers are 
not so well employed as they might be, and it is noticeable that 
few orders are coming to hand, The output in all departments is, 
however, steadily maintained. Bars are selling at from £4 10s. to 
£4 15s, per ton net at works. Shipbuilders are very quiet, and few 
inquiries are being made. Iron ore is in limited consumption, and 
heavy stocks are still to be found at the mines. Prices this week 
are 9s, to 11s, per ton net. Coal and coke firmer. 


THE SHEFFIELD DISTRICT, 


(From our own Correspondent.) 


Tue Yorkshire Miners’ Association, after the Sheffield Confer- 
ence, adjourned to Barnsley, where a further mecting was held on 
Saturday. Mr. Benjamin Pickard, Mr. John Frith, and Mr. W. 
Parrott, the secretaries, were present. A series of twelve resolu- 
tions were passed, the gist of which was that the agitation 
should not cease, ‘as we are more convinced every day that we, 
as miners, are entitled to an advance.” Confidence was expressed 
in the officials, and very strong feeling evinced against the news- 
papers and the shopkeeping public who opposed the strike. One 
of the resolutions ran thus :—‘‘ That we recommend, seeing the 
one-sided way the Sheffield and Rotherham pay have dealt with 
the wage question, and also having done afl in their power to 
poten the public mind against our leaders and miners generally, 

t we have a weekly of our own.” There is a balance of 


£3000 at the credit of the Yorkshire Miners’ Association. It| f 


would be hard to find an easier or readier way of spen that 
balance than by starting a weekly paper. tg beose: 


Mr. William Chappell, whorepresents the Sheffieldand Rotherham 


has fallen into disfavour among the extreme section, Mr. 


d | limited his demand to 5 per cent, unti 


Chappell, who has shown a good deal of capacity as a union agent, 
is a man of moderate views. He 4 rted an advance, but 

e@ was overruled by the 
majority at the general conference. Mr. Chappell sent a telegram 
to the Kiveton Park Lodge of the Rotherham Association, 
stating, ‘‘ Shall take no more in any conference which has 
force in lieu of better means for its object. This I shall carry out 
at all risks and at any cost.” Thereupon the Kiveton Park 
Lodge resolved, “‘ That Mr. Chappell be not allowed to take an 4 


NOTES FROM SCOTLAND, 
(From our own Correspondent.) 

THE Glasgow iron market has been quiet this week, and the 
fluctuations in warrants were upon an unusually limited scale. 
Brokers are ea ay accounts for the close of the year, and 
the only speculative business likely to take place at present con- 
sists of purchases by those who are of opinion that a slight advance 
in prices will likely occur about Christmas. Such a thing has 


in any future work connected with the wages quest 

his resolution has been endorsed by the Barnsley Conference, so 

that Mr. Chappell is practically ‘‘ boycotted” on the wages 

uestion. 

Another conference is to be held at Barnsley on the 17th inst., 
and a general conference at Manchester on the 27th. The Thorn- 
cliffe miners have already taken action which will probably be 
followed by others, They have intimated to the officials of the 
Miners’ Association that it is not their intention to send a delegate 
to the adjourned conference of miners on the 27th inst. 

As anticipated a few days ago, the strike of the colliery lads for 
an advance of 1s. a week has not lasted long. Though in some 
quarters it is not ; ony settled, there is a surrender of the juveniles 
every day. The boy drivers at Shireoak and a returned to 
their work, having succeeded in causing considerable loss to the 
miners, some of whom were obliged to discontinue working for 
several days. 

Iron keeps very dull. Present quotations in this district run 
as follows :—Bessemer hematite, 1, 2, and 3, 56s. per ton; 
ordinary hematite, No. 3, 55s. 6d.; Lincolnshire, No. 3 foundry, 
44s, 6d. to 45s.; Lincolnshire, forge qualities, 42s. 6d. to 43s.; 
Derbyshire, No. 3 foundry, 45s. to 46s.; Derbyshire, forge quali- 
ties, 42s. 6d. to 43s.—all at Sheffield. In 1880 the quotations were 
double, and in some instances more than double, these figures. In 


man and Australian orders, I hear considerable complaints. 
Joiners’ tools are a good deal affected by the introduction of cheap 
* lines ” in German , and there are increasing symptoms of 
the severity of continental competition in this and other depart- 
ments, 

The puddlers, who were under notice during the threatened 
strike agitation, have now had their notices withdrawn, and are 
working as before. Several collieries will not be reopened till after 
Christmas; at others three days a week are being worked. This 
will enable the railway lines to get cleared by the loaded 1s 
which had accumulated prior to the day on which the colli 
were expected to go out. 

Steel manufacturers are on every side. An ominous 
feature of present trading in the steel di ment is the readiness 
of firms to accept orders at low rates for future deliveries. This is 
strong proof that no early improvement in values is looked for by 
the producer. It is pretty clear now-a-days that the line of 
demarcation between cast and Bessemer steel is getting “‘ fine by 
degrees and beautifully less.” It is not satisfactory to bear that 
the reputation of Sheffield for reliable cast steel is being endangered 
by the present race for cheap in producti The best evidence 
that the sacrifice of quality for price does not pay in the long run 
is found in the fact that at this moment the busiest manufacturers 
in many important industries are those who rigidly adhere to the 
sound principles which have given their firms a solid foundation, 
and to Sheffield a fair name all over the world. 

An important movement is at present in progress for the esta- 
blishment of a technical school in connection with Frith College. 
The Right. Hon. A. J. Mundella, M.P., and Mr. C. S. Wortley, 
M.P., were both present at a meeting on Thursday in support of 
this scheme, which is being liberally aided by Sheffield manufac- 
turersand companies. The chief object will be to make the school 
useful in its application to Sheffield industries, which afford ample 
scope for art instruction. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

A quiet tone pervaded the Cleveland iron market held at 
Middlesbrough on Tuesday last. But few inquiries were made, 
and where business resulted lower prices than those ruling last 
week were accepted. Merchants disposed of small lots of No. 3 
> for immediate delivery, at 36s, 9d. per ton, but asked 37s. 

or January or February delivery. Some makers were willing to 
book orders for delivery over the first quarter of next year at 37s.; 
but the majority asked 3d, to 6d. per ton more. All were willi 
to accept 37s. for prompt delivery. Grey forge was freely offe: 

at 35s. per ton for pounegt and 6d. for forward delivery. 

Warrants are scarcely ever mentioned now. The price is 
nominally 37s. ton. 

The stock of Cleveland iron in Messrs. Connal’s store at Middles- 
brough was reduced 197 tons last week, the quantity held on 
Monday being 63,396 tons. 

The shipments are not nearly so heavy as they were last month; 
but that could scarcely have been expected. Up to Monday night 
only 18,655 tons of pig iron had been sent away, as against 40, 
tons in the corresponding period of November. 

Finished iron manufacturers are anxious to book orders for 
delivery during the first quarter of next year; but consumers are 
keeping back their inquiries, and little business is being done. 
Plates are still quoted at £6 per ton, ship’s angles at £5 12s, 6d., 
and common bars at £5 15s., all on trucks at makers’ works, 
less 24 per cent.; but good orders can be placed at 2s. 6d. to 5s. per 
ton below these prices. 

The Cleveland Institution of Engineers held their second meetin; 
for the session on Monday last. An interesting discussion too! 

lace on the paper read at the previous meeting by Mr. Wm. 

ipper, of Sheffield, on ‘‘The Education of Mechanical Engineers.” 
Mr. G. J. Clarkson, of Stockton, subsequently read a paper on 
“*The New Patent Laws.” 

Messrs. Bolckow, Vaughan, and Co. have not yet arrived 
at a settlement with the workmen at the Eston Steel Works 
as to the p reduction of wages. The company asks for a 
reduction of 10 per cent. in the manufacturing department, and 5 

r cent. in the engineering department. Mr. E. Windsor 

ichards met representatives of the men to receive their answer on 
Monday last. e men in the manufacturing department ask for 
the matter to be referred to arbitration. Some of the men in the 
engineering department are willing to accept the whole reduction 

posed, but others are only willing to submit to an abatement of 
percent. Mr. Richards will meet them again shortly to receive 
their final decision. 

A meeting of the Board of Arbitration for the North of England 
iron trade was held at Darlington on Monday last, to further dis- 
cuss the es question. There being little prospect of a mutual 
agreement, it was decided to place the matter before an arbitrator, 
and this will be done unless some definite arrangement is come to 
when the Board meets again on Monday next, Meantime the 
Standing Committee has been summoned to Durham on Thursday, 
the men at the works having been asked to decide in the meantime 
whether they willaccept Dr. Robert Spence Watson, of Newcastle, 
as arbitrator. 

Steel rails continue to fall in value, like all other departments of 
the iron trade. The present price for desirable specifications is 
about £4 2s, 6d. per ton at makers’ works, less 24 per cent. dis- 
count, Manufacturers say that relief in the shape of cheaper 
material and labour is sone needed by them. 

A terrible gale over the Cleveland district on the night of 
the 11th inst., doing extensive dai to roofs, chimneys, and 
ences. Several of the ironworks were laid off in consequence, as 
the men refused to work while slates were being blown about in all 
directions. The damage to shipping will no doubt be found to be 


heavy, when sufficient time has f to be ived 
vy, elapsed for reports recei 


pened frequently, and there are operators who think that the 
reduction in stocks to be disclosed in the official reports of the iron 

e ought to produce some increase on the nt oceasion. The 
values of makers’ special brands have varied very little since last 
report, There are now 103 furnaces in blast, as against 114 at the 
same time last year. 

Business was done in the warrant market on Friday at 44s. 6d. 
per ton cash; Monday, 44s. 44d., 44s. 5d., and 44s. 4d.; Tuesday, 
44s, 44d. to 44s. 4d. Business took place on Wednesday at 44s. 4d. 
to 44s, 1d. cash, and 44s. 6d. to 44s. 34d. one month. To-day— 
Thursday—the market was quiet with business at 44s, 2d. cash, 
and 44s, 4d. one month, 

The market quotations of makers’ iron are :—Gartsherrie, f.o.b. 
at Glasgow, per ton, No. 1, 52s.; No. 3, 49s. 6d.; Coltness, 55s. 6d. 
and 5ls.; Langloan, 54s. and 50s, ; Summerlee, 52s. 6d. and 
48s, @d.; Calder, 55s. and 48s.; Carnbroe, 52s. 6d. and 48s.; 
Clyde, 48s. and 46s.; Monkland, 45s. 9d. and 43s. 6d.; Quarter, 
45s. and 43s.; Govan, at Broomielaw, 45s. 9d. and 43s. 6d.; Shotts, 
at Leith, 55s. and 52s. 6d.; Carron, at Grangemouth, 49s. (specially 
selected, 56s. 6d.) and 47s. 6d.; Kinneil, at Bo’ness, 47s. and 46s. ; 
Glengarnock, at Ardrossan, 52s. 6d. and 45s. 6d.; Eglinton, 46s, 6d, 
and 43s, 9d.; Dalmellington, 48s. and 4fs. 6d. 4 

The import trade in iron ore shows a larger arrival, the quantity 
received in the Clyde in the course of the past week having been 


the edge-tool trade, though one large firm is busily employed on | 8360 to 


ns, 

The malleable trade is still fairly active, and the operatives at 
the puddling furnaces and rolling mills are giving some trouble on 
the question of wages. Ata meeting of the Representative Council 
of the Iron and Steel Workers’ Association of Scotland it was stated 
that no reply had been received from the masters with ae 
to the objection of the men to the reduction recently made in their 
wages. It was then resolved to hold an idle day, and this was 
done on Monday last, when the executive committee were 
empowered to issue a circular giving fourteen days’ notice to 
the a that the men wish to withdraw from the arrange- 
ment by which wages are regulated in accordance with those paid 
in the North of England. 

In the Lanarkshire district of Scotland the coal trade is active, 
the demand for both household and shipping coals being good. 
The f.o.b. quotations at Glasgow are :—Main coal, 7s. 3d. to 8s. 3d.; 
special, 7s. 9d. to 8s. 3d.; ell, 8s. to 9s. 6d.; and steam, 8s. 6d. to” 
9s. 6d. At Troon 5222 tons of coal were shipped in the past 
week, and 7937 tons at Ayr. On the east coast business is 
good, and the quantities despatched included 4000 tons at Leith and 

213 tons at Grangemouth. The shipments of coals at Burntisland 
for November are returned at 63,500 tons, as compared with 
64,750 tons in the corresponding month of last year. In Fife 
steam coal ranges from 7s. 6d. to 8s. 3d. per ton, f.o.b. The 
miners are working steadily in all districts in view of the Christmas 
and New Year holidays. 

The Executive Board of the Fife and Clackmannan Miners’ 
Association have resolved to intimate to the coalowners’ secretary 
that the men are unwilling to proceed further with the matter of 
a sliding scale. At the meeting where the above resolution was 

®& movement was originated having for its object the 
erection of a national memorial at Glasgow to the late Mr. A. 
Macdonald, M.P. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

DowL.als has had a serious aggregation of troubles lately. The 
Bedlinog Colliery has been a drawback. The iron trade has been 
dull, and collieries that supplied ironworks coal slack. The Rhymney 
and Great Western Railway has gained an action against the 
company for the traffic over 730 yards of line. The hauliers have 
been on strike on account of ‘‘ time,” and now that everything had 
been peacefully arranged the colliers refused to work a day or two 
ago, and came out because the concession to the hauliers affected 
them. All these must have been pei ing, but has been well 
arranged, and the leviathan establishment is progressing as 
vigorously as ever. 

Another of the old companies, that of Aberdare and Plymouth, 
is in tribulation, two petitions for liquidation having been pre- 
sented, the first by Messrs. Simons and Pleuss, W. Simpson, and 
others, and the second by the Marquis of Bute and others. The 
ironworks of the company may be regarded as obsolete. The 
coal, however, is yet in considerable area as regards the lower 
coals, and the expenditure of money in sinking to the —_ and 
the addition of a new field of four-feet would prolong a brisk coal 
trade for many years yet. 

The coal trade is buoyant, and the output in all quarters at its 
highest. At no period has the traffic been so enormous, yet we 
have — re minimum of complaints at the railway and the 
docks, e great prosperity in both quarters is provocative of 
some degree of discontent in the labour market, as may be 
reasonably expected, and some are murmuring for shorter hours 
and others fur more wages. It is creditable to the sagacity and 
liberality of both railway and dock management that so far trade 
se one been interrupted, and the concessions offered are likely to 

en. 

At the Bute Docks the coal tippers have put in a claim for pay- 
ment at the rate of 5s. 2d. per 100 tons. ‘This has been refused, 
and an offer made of 12s. per week fixed wages and one farthing 
for every ton shipped. In practical circles this is regarded as very 
fair, especially as the alterations going on are such as will increase 
the facilitics for tipping. The strain on the docks is excessive, but 
will soon be relieved ; and what with the new dock and the Penarth 
improvements the coal stream will be grappled successfully with. 
Statistics are being got up for the Barry promotion, and ringing 
the changes is promised. A skilful attempt, for instance, is being 
made to dissever the connection between the Taff Vale and the 
Bute Dock interest, and break up that formidable coalition. 

Just now South Wales must be envied. The statistics of the 
principal ports show an increase of 245,874 tons for the month of 
November over the corresponding month of 1882. Cardiff, for 
instance, shows an increase of 190,251 tons; Newport, 38,601 tons; 
and Swansea, 19,022. 

In iron trade is passive, but not so gloomy as some would have 
us believe. During the month of November 9524 tons of iron and 
steel were sent from Cardiff, and 13,323 from Newport. Meanwhile 
Swansea only sent 496 tons, Taking the year up to the pre- 
sent Cardiff has sent over 90,000 tons, Newport 190,000 tons, and 
Swansea 6000 tons, in round numbers. There is a fair prospect of 
prices lifting early in the new year, and of important colonial 
orders coming to hand. 

Heavy shipments of rails have this week been made to the Cape, 
New York, and Buenos Ayres. Prices are low. 

Tn house and steam coal prices are firm, and best qualities very 

Tin-plate is moderately b' ices of ordi coke plate 
vibrating between 14s, ani 

Iron ore is quoted very low. Sales are small. At all ports the 
quantity now received is not so much by two-thirds as six months 
ago. The object evidently is to cause a scarcity. Prices now are 

itwood is coming in freely. + Plymouth collieries the scarci 
of — lately almost led to  toppage, but all now is in steady 
Work again, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


5626, System, Roos, Turin. 
5627. Muutiece Pomps, A. W. L. & Bines, 


W. A. Perry, and C. C. Worthin 

5628. Acip, J. H. 
Germany.) 

&c., Raos, G. and J. E. Tolson, Earls- 


5630. Writixne Pens, W. H. Thomson, London. 
5631. Bat. Vatves, &c., H. F. Hill, Nottingham. 
5632. Gas Encines, L. H. Nash, Brooklyn, U.S. 
5633. Gas Esornes, L. H. Nash, Brooklyn, U. 8. 
5634. Matrressrs, I. Chorl M 


5051. Tiwerreces, W. P. Thompson, Liverpool.—4th 


5083. TELEGRAPHIC, &c , Castes, E. Berthoud and F. 
Borel, Switzerland. — 6th 6th December, 1880. 
5094. VecrraB_e Fisres, P. M. Justice, London.—7th 
La D. P. Wright, Birming- 
YDROCARBON 
ham.—7th December, 1 1830." 
PULVERISING W. R. Lake, London.— 


5276. Winp.assxs for Suis, G. D. Davis, Stepney.— 
16th December, 1880. wee xi 


5802. Reexs for Comino Rorss, W. H. Harfield, 
London.—17th , 1880. 
5812. Apparatus for Heatino the Human Bopy, W. P. 
Thompson, Liverp20l.—18th December, 1880. 
5093. Screw W. Cooke and D. Mylchreest, 
—Tth December, 


Liv 
5119. SKATES, H. Bezer, London.—8th December, 1880. 
5129. Workinc Brakes by eo PRESSURE, c. D. 
Abel, London.—8th 
Chester. — 


5149. Hypraviic Lirts, E. B. 
9th December, 1880. 

5156. Manvracrure of Gas, A. P. Chamberlain, Lon- 
don.—10; 1880. 

= Mou tps for Castine, H. Gibbons, Hungerford.— 

4179. &c., Corton, T. Coulthard, Preston, 
and J. M. Hetherington, Manchester. —16th Decem- 


ber, 1880, 
5209. and G. Benger, Stuttgart.—13th De- 


cember, 1 

5210. Steere and yg W. and G. Benger, Stutt- 
gart.—13th December, 1880. 

5296. SucaR Boitinc Arpanaros, C. D. Abel, London, 


8881. Srinnine and | &c., J. Mac- 
n, Bury.—l0th August, 1 
Seconpary Barreriss, A. Jarman, London. — 
10th August, 1883. 
and F. W. Tho: —llth August, 1888. 


mson, 

8919. Reservoir PENHOLDERS, J.D. 
13th August, 1 

and Cutivators, W. Ogle, 

jey.— 

8944. Wire ahd Ni Nat R. Lake, London. 
—A communication from ag ae and A. Eppler.— 
14th August, 1883. 

Supports for éc., Winks, 


tion from J. m0. Abel August, 1883, 

4040. Sotipiryine Liquip or Fatty Actps, 
&c., E. A. Brydges, Berlin.—A communication from 
A. Marix. —2lst August, 1883. 

4076. CoLours to Surraces, A. M. Clark, 
London.—A communication from H. Abbott and W. 

. Garrison.—22nd August, 1883. 
4080. was 8. Griffin, Bath.—23rd 


August, 
4183. or Box for Hotpinc Postrace, &c., Stamps, 
Edwards, London.—27th August, 1883. 

4207. ‘hee a New Soup Base by Reaction of 
ALDEHYDE and of ANiLine, &c., J. 
London.—Com. from the Actien 

r Anilin-Fabrikation.—3lst August, 1883. 
Grinping Vatves to their A. M. Clark, 
London.—Com. from A. Case.—1lst September, 1883, 

4827. Bett and Bep Stay, E. M. Moore, 
London.—8th September, 1883. 

4447. ving &c, T. Greenwood, Elland.—18th 


—l7th December, 1: 
5116. R. Schloesser, Manchester.— 8th 
December, 1. 


5635. Pranorortss, E. 
5636. Hot-airn Ewcings, Wilcox, Bros, 
5637. A Clark.—( 4. 


5641. Decorticatinc Wueat, &c., J. H. C. Martin, 


Walthamstow. 

5642. Miyinc Coat, W. k. Lake.—(B. F. Asper, 

5643. C. D. Abel.—( W. Garrett, U. 

5644. Sorry Non-peLiquescent PHosPHATE of 
C. D. Abel.—(F. Barbe, Paris.) 

5645. Sreerine Arparatos, J. K. Kilbourn, Brixton, 
and G. Fossick, Stockton-on-Tees. 

5th December, 1883. 

5616. by of the INCANDESCENCE of 
Rerracrory Scssrances, W. H. Spence. — (0. 
Fahneh jelm, Stockholm.) 

5647. H. Leeming, Manchester. 

5648. VeLocipzpss, J. White and J. Coventry. 

5649. Boots and Snozs, W. H. Stevens.—(W. James, 
Chicago, U.8.) 

Pavirc, R. Hall and C. C. Woodcock, 

5651. or Spapes, W. R. Lake.—({B. L Fenerty, 
Halifax.) 

5952. Rotter for W. P. Thompson.— 
(D. B. Dowling, New York, U.S) 

5653. UmBRELas, &c., T. Wrench, Li 

5654. SELF-REGULATING TORPEDO, A. J. it.—(B. de 
Taund and W. de Ezigydrté, Vienna.) 

5655. ABpomINAL E. Biwerds L. Marquis, 


6th December, 1883. 
5656. Brovenams, H. C. Lowther, Brigstock. 
5657. OpERaTiInG BicycuEs, &c., Nunan, London. 
5658. Pitino, &., W. P. Thompson. — (F. 
Paponot, Paris. 
5659. Seat Traps for Wasu-basins, éc , W. P. Thomp- 
son.—(4. Edwards, Ashbury Park, 
Boots and Sxozs, C. Sutton ‘and Kirkland, 


5661. GENERATING Pressure for WoRKING ENGINES, A. 
¥. Clark.—(J. A. Costa, Paris.) 
5662. Propucixc Motive Power, 8. J. Williamson, 


Tth December, 1883. 
om Ancaors, J. Barton, Glasgow. 
Appress LaBets, T. Humphreys an: 
bourne, Manchester. 
5656. Rowzocks for Boats, E. Edwards.—({(l. M. 
Gautier, jun., St. Malo, 
5667. MorivE-PowWER ENGINES, H. G. Hosmer, London. 
5668. OPERATING Foc-SIGNALS on Rar_ways, G. von 
Nawrocki.—(Dreyse and Collenbusch, Germany. 
5669. Marve R. Wyllie West 
5670. VecreTaBle, &c., Scsstances, W. R. 
Lake.—(2. Crébassu and P. C. Rogniat, Paris.) 
71. Sarety Suspenper for S1mezvup Leatuers, W. J. 
Bacon, Poole. 


8th December, 1883. 
5672. Borers, &c., R. Hannan, Glasgow. 
5673. Doustz Post Carps, H. A. Bonneville.—(D. 
. Paurt Brusues, G. H. 
5675. Sounpisc Apparatus, Sir W. 


76. M. A Com Sir W. Thomson, Glasgo’ 
ARINER’S MPASS, 
5677. Gas Furnaces, F. Siemens, London. 
5678. Wzicuuve Apparatus, T. H. Ward, Tipton. 
5679. CrusHING MIxERaLs, R. Jordan, London. 
5680. AccumuULaTorRs, J. Greenwood, Bacup. 
5681. Cotour Printinc, W. Lake.— (4. Bisson, Paris.) 
Maeyeto, &., MACHINES, A. de Meuron and H. 
Cuenod, Geneva. 
10th December, 1888. 
5683. Breakinc &c., J. Woodward, Ancoats. 
5684. Rops, A. J. F. G. . Telschow, London. 
5685. SPrinc MATTRESSES, Boult.—(Z. Lexx, 
oa Florentin, France.) 
. Sappe for Bicyc Les, W. P. Thompson.—(7. J. 
Springjield.) 
5687. Rock-Borinc Apparatus, J. T. Jones and J. H. 
Wild, Leeds. 
= Pump, H. J. Haddan.—(A. Reis, Antwerp.) 
. Looms for WEavine, L. try, 
5600. H. H. Lake.—(Z. B. Meatyard, 


5691. Ma F. Wirth.—(Bursten 
Pinselfabrik Donaueschingen Miz & Co., Germany. ) 
5692. TyPx-wRITING H. Lake.—(J. L 
Young, Tarrytown, U.8.) 
5693. Srzam HAMMERS, H. Lake.—(B. B. MNeatyard, 


Lake Geneva, U.8. 
5694 Sorrixe Matt, F. Wirth. — (G. Stein, 


Germany.) 

5695. PeramBucators, G. E. Webster, 

5696. Preatinc Macuines, P. Hayman and H. 8. 
Bepjamin.—( 4. Rose, Berlin.) 

Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
5624. Exprosrve Compounps, 8. R. Divine, Loch- 

Sheldrake, U.S.—4th 1883. 
£625 Expiosrve Compounns, &c., 8. R. Divine, Loch- 
eh e, US.—4th 
Pomps, A. W. Reddie, London. — 
A communication from D. ‘8. Hines, W. A. Perry, 
and C.C. W on, U 8.—4th December, 1 
563?. Gas Excings, L. H. Nash, Brooklyn, U.S. —4th 
December, 


1883. 
5633. Gas 'Exarnes, L. H. Nash, Brooklyn, U.8.—4th 
December, 1883. 
5637. WovEN Fasric, A. M. Clark, London.—A com- 
munication from A. Urbahn and A. G. Jennings, 
1883. 
Patents on which the Stamp Duty of £50 
has been paid 


5048. Srocxixes, H. J. Griswold, London.—8rd Decem- 
ber, 1880. 


5133. GRAPPLING, &c , Arraratcs, W. R. Lake, Lon- 
d December, 1880 


ion. —Sth 5 
5184. Propvucrine Licut, &c., F. Wilkins, London.—8¢th 
December, 1880. 
W. and J. Dixon, Steeton.—9th Decem- 


Patents on which the 4 Duty of £100 
has been pai 
4515. Licats, C. D, Abel, London.—2lst No- 
4780, Grass , F. Siemens, Dresden.—1lth December, 
4821. Horsesnozs, H. Martin and R. Robertson, 
Coatbridge.—13th December, 1876. 
4875. PREVENTING ——— &c., C. D. Abel, Lon- 
don.—18th December, 1 
4827. Horsz Rakgs, Bousfield, Bedford.—13th 


74. Looms for “Weavino, W. Smalley, Preston.—16th 
December, 1876. 


Notices of Supention to Proceed with 
Applications. 

(Last day for fling opposition, 28th December, 1883.) 

8671. Lamps, J. Harbottle, Newcastle-upon-Tyne.— 
26th July, 1838. 

3760. Fivsuine, &c., Tank, F. J. Austin, 
London.— lst August, 1883. 

8778. Gonos or for &c., F. U. Bolton, 
Birmingham.—2nd August, 1833. 

$790. AvromaTic BRakss, E. B. Price, Portrush — 2nd 


ugust, 1883. 

3792. Eco Decarrtator, A. C. Henderson, London.— 
Com. from L. Olivier.—8rd Avgust, 1883. 

3797. Screw Nuts, J. Heap, Ashton-under-Lyne.—3rd 
August, 1883. 

3799. Apparatus, H. J. London. — 
Com. from *! Munnem.—3rd August, 1883. 

8805. Ovess, &c, J. B. Petter, Yeovil 3rd August, 
1 


883. 

8806. Printrxc from Enoravep Prates, J. H. John- 
son, London.—A communication from H. F. Mar- 
cilly and Utzschneider and Co.—8rd August, 1883. 

Rattway Passenctrr Carriages, &c., T. 

, Keighley.—A communication from W. H. 
August, 1883. 
83811. Rattway S. Leadbeater, Morley.—4th 


August, 1883. 
3812, Fotprse Boxes or Caszs, 8. Cropper, London.— 
4th August 1883. 

3823. Spar &c., A. Lawrie, Birming- 
ham.—4ta 

3829. W. Clark,  London.—A communication 
from G. dalla Zonca.—4th August, 1883. 

$848. Frrepiaces, &c , W. Clark, London.—A commu- 
nication from J. H. Burnam.—7th August, 1883. 

3850. Surrinc, &c., Apparatus, J. H. Johnson, Lon- 
don.—Com. from H. Cabanes.—8th August, 1883. 

3861. and Dryinc TexTiLe &c., 

London.—A communication from 

Chavanne P. Balme.—8th August, 1883. 

4011. Groominc Brusues, A. Harvey, Ottawa.—Com. 
from R. W. Thompson 1883. 

4055. PRopeLiine VEssELs, , London.—Com., 
from E. Oppikofer.—2l1st August, 1883. 

4114. Boxgs, Sauvée, London. — 25th 
August, 1883, 
4146. TrEaTinc STARCH-YIELDING J. H. 8. 
Wildsmith, London.—28th August, 1883. 

4449. Kins, J. Watt, Keith —18th September, 1 

4510. Raisinc SUNKEN ers, A, C. Lon- 
don.—Com. from F. B. Picot.—21st September, 1883. 

4668. Hor-stast Stoves, A. M. Clark, London.—A 
communication from C. Alger.— 1st October, 1883. 

4930. ALuminiom, H. A. Gadeden, London. 
—Com. from E. Foote.—16th 

4999. Gatvanic Batreriz?, G. C Holmes, Ss. H. 
Emmens, and F. E. Burke, ‘October, 


1 
= Lamps, &., J. Rogers, London.—30th October, 
Leap Compounps, A. French, Morriston. 
November, 


1 
5129. Bicycurs, and W. 
Spence, Surbiton.— 1st wy 
Birmirg- 


5224. Pexcit-cases, &c. 
.—2nd November, 1 

5288. ELEcrric H. J. Haddan, London. 

—A communication from the Bain Electric Com- 
5th November, 1883. 

5244. Peopucasa Istense Waite C. D. Abel, 
London.—A communication from C. Clamond.—5th 
November, 1883. 

5273. &c., Fire Branxs, A G. Brookes, 
London.—Com. from A. Weed.—7th November, 1883. 

5624. EXPLOSIVE Compounns, 8. R. Divine, Loch-Shel- 


5632. Gas ENGINE, L. H. Nash, U.S.—4th 
December, 1 

5633. Gas ENorses, L. H. Nash, Brooklyn, U.8.—4th 
December, 1883. 


(Last day for fling opposition, 1st January, 1883 ) 
$820. Hoists, T. Brown, Walkden, and W. Brown, 
Little Hulton.— 6th August, 1883. 
8839. Compounns for Execrric Wire InsvuLators, W. 
unication from | 38 


Tth August, 1883. 
8845. Smatt-arms, T. Woodward, 


tion from G. ugust, 1) 

3874. BREECH-LOADING SMALL-ARMS, York, 
and C. Pryse, —9th August, 1888. 

$879. MarzriaL SurraBLe for Trunks, &&., H. A. 
Silver, London.—9th August, 1883. 


883. 

5038. SPLITTING or SKIVING Leatuer, W. H. Stevens, 
Leicester.—23rd October, 1 

5061. Apparatus for GErtino Coat, W. F. Hall and W. 
Low, Durham.—24th Octoder, 1883. 

5065. TRansmittine Execraic Enerocy to Tram, &c., 
Cars, M. H. Smith, Halifax.—24th Octoder, 1883. 

5133. MARINE ENGINES, J. Hargreaves, Widnes.—80th 


Octoder, 1883. 
Looms, 8. Hargreaves, Ashton-under-Lyne.— 
6178. Covoun Boxss, T. Foxall, London.—31st Octoder, 


5195. Porous Pors and Prarss, T. Coad, London.—1st 
November, 1883. 


5230. Canpine Cotron, &c., B. A. Dobson and W. I. 
Bromiley, Bolton.— 8rd November, 1883. 
5235. Tagatinc Ores, T. R. Jordan, London.—5th 
November, 1883. 


5236. EXTRACTING Merats from Orgs, &c., T. R. 
Jordan and J. en, London.— 5th November, 1883. 
5256. Sounpine Apparatus, J. 5 Hannay, Glasgow.— 
6th November, 1883. 
5269. Linzp Conburts, C. A. Day, commu- 
nication from C. Detrick. —7ta November, 1883. 
G. F. Marshall, Battersea.—9th Novem- 


5327." Cieanino Knives, E. Greenfield, Bromley.—10th 
November, 1883. 

5833. Rerarninoe and RELEASING ~ Bunn 
Ww. Mount B: 1883. 


London.—A com- 
November, 1883. 
5357. Hyprocarpon Furnaces, A. J. London.— 
anh from > D. Orvis.—13th November, 
. Beardmore and J. M‘C. 1 Glas- 
5871. Primary and Seconpary Ba1reries, Noad 
wy R. Matthews, London.—14th November, 1 
. Gear for W. H. Harfield, Lon- 
“aon, and G. T. Burden, Newcastle-upon-Tyne. 15th 


, 1883. 
soon Merattic TUBULAR Cots, T. B, Sharp, Smeth- 

wick.—15th November, 1833. 
Woven A. M. Clark, from 
A. Urbahn and A. G. Jennings.—4th Decembér, 1883, 


Patents Sealed. 

(List of Letters Patent which the Great Seal on the 
1883.) 

&c., 8. C. Davidson, Belfast.—9th June, 


2890. Hot-water Borers, J. Collier and H. Smith, 
Halifax.—9th June, 1883. 

2910. and Har Bopias, &c, J. 
and W. Hamnett, June, 

W., J., and 8. W: 


4né, 1883. 
H. J. Haddan, London.—12th 
une, 1 
Cow s, &c., J. W. Holland, London.—12th Juna, 


Tricyctr, J. Imray, London.—13th June, 
Stoves, H. J. Haddan, London.—18th June, 


2982. Lirrs, H. Haddan, June, 1883. 
Exainzs, ©. Baumgarten, Berlin. —18th June, 


Propvuctne Liont by Exzcrricity, W. P. Thomp- 
son, Liverpool.—19th June, 1883. 
‘Tronina Macuine, R. Mindt, Berlin.—20th June, 
883. 


Heatep Air Motors, L. P. Vienna, and 
F. e.— 20th June, 1 


22nd June, 18838. 
3106. PERAMBULATORS, C. Thompson, London.—22nd 


June, 1883. 

$118. Stop-motions of Drawino Frames, J. Macqueen, 
Bury.—23rd June, 1 

8142. Rouuixa W. H. Ellis, Leeds.—25th June, 


3167. Incanpescent Ecectric Lamps, H. J. Haddan, 
London.— 26th June, 1883. 

8200. Inpuctne Arr or GasEous from 
&c., H. Burgin, Wal! w.—27th June, 1883. 

$229. Curomates of Sopa, E. P. Potter and W. H. 
H , Bolton. —29th June, 1883. 

133, Evectric ARC Lamps, C. Wiiest, Zurich.—20th 
1883. 

$287, Borer, G. Knowles, London.—8rd July, 1683. 

8470. CoNvEYING Casu, &c , Apparatus, H. J. Haddan, 
London.—13th July, 1883. 

8535. Inpia-RUBBER AssISTANT Sprinos, G. 
Spencer, London.—18th July, 1 

Water Meters, J. Imray, London.—20th July, 


883. 
3580. Puriryine Mixgrat W. R. Lake, London. 
—20th July, 1 
3593. Macuixgs, W. Clark, London.— 
2lst July, 1883. 
88:6. Treatine Brewers’ Year, J. 8. Lord, Newark- 
on-Trent.—4th August, 1883. 
3 77. TREATING Liquors, W. E. Gedge, 
London.—9th August, 1 
4387. AcID, A. Allison, London.—11th 
“is. CaRBONIC Gas, G. Jérmay, Winnington.— 


14 
4498. PREPARING COLOURING A. P. Price, 
London.— 15th September, 18838. 
4491, Tramways or age R. L. Urquhart, Edin- 
4528. J. Holden, Swindon.—22nd 


4585. GaLVANIC Barrenins, A. W. Warden, London.— 
26th September, 1883. 


4808. Statss, H. J. Haddan, 
4915. CLEANE A. J. Boul 
RS, t, London.—16¢, 


(List orsry Patent the Great 
Warer-ciosets, F. Piercy, London.—12th Jun; 


2988. InpicaTino, &c., APPARATUS, K. I. Barnes and H, 

OLDING PACKING 

. STEAM HYDRAULIC an OTORS, organ, 
London.—13th June, 1883. 

2957. Tricycixs, &., R, ©. Jay, Bayswater.—14it, 

June, 1883, 
W. H. Kenyon, Denby Dale.—14th June, 


Traps, J, Manock, Heywood,—1it, 

2969. Warzn- “CLOSET Basins, R. M‘Combie and Ww, 

1. Bonkans, Sir J. N. Douglass, Dulwich.—lith 

wid &c., W. B. Fitch, Deptford.—15th June, 


2977. Ratsino, &c., Cumyerys of Esaines, J. P. 
tas, Grantham. —15th June, 1 


£931. AUTOTYPOGRAPHICAL LA. Groth, Lon- 


—L5th June, 1888. 

2999. Wasnuno, &., Macainery, J. and P. Hawthorn 
and J. P. Liddell,’ Newtown.—i6th June, 1883, 

8011. Markine the Gaounp for Lawn J. 
G. Howard, Biddenham.—18th J 

8055. PeRMaNENT Ware WP P. Thompson, 
Liverpool. —20th June, 1 

3089. AmmoniacaL Propucts, L. Q. and A. Brin, Paris. 


—2lst June, 1883, 
$110. and Lowerina Apparatus, H. Reich- 
ardt, London.— 22nd June, as. 
8172. Yanxs, Tunxas, &c., W. R. Lake, London,— 


26th June, 
$176. ee, A. J. Boult, London. 
8197. Fire- -aRMS, W. R. Lake, London,—27th June, 1883. 
$208. Boppin Net or Twist Laces Macuinags, A. C. 
ROPELLING AND STEERING STEAMSHIPs, 
Stewart, Blackwall.—28ch June, 1 ii 
3285. STOPPERING Borries, &c., A. Kempson, Tun- 
ells.—8rd July, 1883. 
8818. and Rover Banps, J. C. Odell, 
Coventry.—4th July, 1883. 
8828. Frames for Pantenvine Epors of Boos, &c., A. 
C. Henderson, London.—5th July, 1883. 
3378. Apparatus for Steam ‘Borers, J. Imray, 
London.—7th July, 1883. 

3538. Oprarnine Finres, &c., from and other 
Supstances, A. Reddie, London. —18th July, 1883. 
$548. Expressine the Juices of Various Matrers, A. 

C. Henderson, London.—19th July, 
$878. Crank Suarts for Sreamuire Russell, Cardiff. 
August, 1888, 
S894. and other Pistons, A. MacLaine, Belfast. 
—llth August, 1883, 
3807. Apparatus, N. Macbeth, 
Bolton-le-Moors —11th 1883, 
Leap, . Justice, London.—14th 
6. GENERATING, &c,, E.ecrric Currents, P. Higgs 
14th August, "1883. 
8976. Carsponic Acip, W. L. Wise, London.—l6th 


August, 1888. 
4113. Fornmine a Grounp in the Mesues of Net and 
Fasarics, &c., C. J. Cox, Nottingham. 
4141. C.P. Huntington, Darwen. 
—28th August, 1883, 
4312. B. Hamilton, Hammer- 


other Finns, W. 
N an Do 
Douglas.—11th September, 1 
4364. us, P. Bond, Maccles- 


4526. Roap Enomes, R. Peacock and H. L. Lange, 
t September, 1888. 
. Sarety Catca for Broocnes, &c., D. MacGregor, 
24th September, 1888. 
4550. &e., J. jum, Man- 


838. 
Imray, London.—26th September, 


4634. Surps’ Courses, G. C. Lilley, 
London.— 28th , 1883. 

4644. TREaTING CARBONACEOUS and 
H. Aitken, Falkirk.—29th 1883, 

4645. Suips or Vessexs, A. EB. 1, Glasgow.—20th 


Sep 
4667. Usions or Covr.ixes, N. Thompson, London.— 
Svoar, &., C. A. Day, 
RYING NG 
HAINS an AIN CA 
land.—6th October, 1883, 


chester. — 
4593. GLYCERINE, 
1883. 


List of Specifications published di: the 
week ending December sth, 


| 


ABSTRAOTS OF SPEOIFIOATIONS, 
Prepared by ourselves for Tux Enoinexr at the 
office of Her M: Commissioners of Patents. 


1407. Manvuracrure or SuGAR FROM CANE, AND APPA- 
RATUS THEREFOR, A. J. Boult, London.—2lst March, 
1883.—(A communication from C. Blandin, Guade- 


4d. 
The albuminous matters contained in the sugar-cane 


are coagulated << or hot water, before 
which the extraction of 
its juice takes place. 


1509. Smoke Preventina anp Savino Grates 
Stoves, A. F. Andresen, London.—20th March, 


6d. 
™me objet ia the constra stoves, and 

the draught to across 

1869. Tramways AND THE WHEELS 
RAGES, G. Wilson, London.—l2th 1883, 6d 
This consists in making the w! for tramwa 


J 
4 
|| 
Patents. 
*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
‘ have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice oficials, by 
giving the number of the page of Tue ENGrvEER ai 
which the Specification they require is referred to, instead 
mistake has been made by i at Toe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
' finding the numbers of the Specification. 
Applications for Letters Patent. 
When “communicated,” the 
name an dress communicating party are 
Pprtoted in italics. 
4th December, 1883. 
5623. Derecrine Burciars, G. L. Pearson, London. 
5624. Expiosive Compounns, 8. R. Divine, U.8. 
56388. AmmETERsS, &c., F. V. Andersen, Greenwich. 
5639, Strup Burron, W. G. Delf, London. 
5640. Stoves, H. Darby, London. — 
November, 1883. 
Verpoo. 
1497, 4d.; 1509, 6d.; 1869, 6d.; 1960, 2d.; 1978, 2d.- 
1989, 8d.; 1997, 6d.; 2004, 6d.; 2005, 2d.; 2011, 2d. 
2012, 4d.; 2014, 2d.; 2015, 2d.; 
‘ 2018, 2d.; 2020, 6d.; 2021, 4d.; 
2025, 4d.; 2029, 2d.; 2080, 2d.; 
2037, 6d.; 2038, 6d.; 2040, 
2046, 2d.; 2047, 4d.; 2048, 4d.; 
2057, 2058, 2060, 
8075. Looms, W. H. Tristram and H. Brereton, Halli- | 2063, 6d.; 2064, 3 2065, 2d.; 
well 21st June, 1883. 2069, 8d.; 2071, 6d.; 2072, 4d.; 
: 2078, 6d.; 2079, 6d.; 2080, 6d.; 
2088, 4d.; 2089, 6d.; 2093, 2d.; 
2096, 4d ; 2097, 6d.; 2098, 8d.; 
2105, 2d.; 2111, 6d.; 2114, 6d; 
2125, 6d.; 2126, 6d.; 2127, 6d.; 
2185, 6d.; 2189, 4d.; 2141, 2d.; 
2157, 6d.; 2162, 6d.; 2169, 6d; 
; 2197, 2d.; 2207, 6d.; 2291, 6d.; 
5625. EXPLosive Compounns, &c., 8. R. Divine, Loch- 
$849. DirrerenTiAL W. T. Eades, 
Birmingham.— 8th August, 1883. 
3851. Gas Lanterns, J. H. Johnson, London.—A com- 
‘ munication from R. Kraussé.— 8th August, 1883. 
randon, Paris.—A communica- 


_ Deo. 14, 1883. 
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d an, on the 

fat rface or pany of the rail, whole 
weight bearing w 

ils; and it further consists in so con- 

wheels, and are made capable 


the traffic without being la! 
the weight vom ngheninglor notching the head of the 


ft the groove, an the construction 
pong or the rails, and the mode of 
securing the rails thereto. 


1960. or Paoro- 


April, 1888.—(Not 


ed 2d. 
relates tothe general treatment of the photograph. 

1973. CaRTRIDGES FOR GALLERY AND SHort RaNnceD 
Pracrick AND MetHop or MANUFACTURING 
que Same, J. H. Dunn, London.—18th April, 
1883.—{ Not proceeded wit'.) 2d. 

The object is to give greater facilities to accurate 

rifle practice at short ranges, 

1974. Macuines rok Decorticatina Frax, Hemp, 
Grass, &c., W. Lake, London.—18th 
April, 1883. —(A communication from T. Burrows, 
Paris.) 6d, 

This relates to the ongaymenh of rotary grooved 
breaking or bruising cyl nders or rollers, the upper 
cylinders or rollers being alternately raised and lowered, 
some at one extremity and others at both extremities, 
in order to produce the breaking or bruising, and at 
the same time the rubbing action between the said 
rollers to detach the ligneous part or bark of the plant 
without impatring the fibres. 

975. Reverse Vatve Mecuanism FoR Marine 
Enoines, &c.—A. Paul, Dumbarton.—19th April, 
1883. 6d. 

This relates to reversing valve mechanism having 
combined together in it a longitudinally Mewaste 
shaft or a central aperte movable in a tubular 
part of the shaft, carrying the excentric and moving 
the excentric by means of a _ ~~ projecting in 
opposite directions, and actin inclined slots or 
grooves with which the 0; bg "or slot of the ex- 
centric is provided. 

1976. Apparatus THe Manuractur® 
Hats, J. Baton, Stockport.—19th April 


me to the of apparatus to be 
employed for the purpose of stretching the tips and 
brims of the felt hat es in the process of manu- 
facture. 
19°78. Macuivery ror Paintixo Fasrica, W. Mather, 
Manches'er.—19th April, 1883.—{ Void ) 
This relates to the general construction of the 
machine, 
7. April, 1883.—(Not pro- 


When the apparatus is in operation the oil passes 
by drop up the glass tube and through a cock or 
valve into the steam way, from whence it is conducted 
to all parts of the engine with which the steam comes 
in contact. By looking at the glass tube the quantity 

80 ing may be at once ascertained, and by the 

cock or valve it can be regulated at pleasure. 

1980. Grarino ror RxGuULATING THE SPEED oF 
MacHinery, VELOCIPEDES, AND OTHER WHEELED 
VanicLes oR Carniaces, W. 0. Avis and G. Moss, 
London.—19th April, 1883. 5 

one or more con and ge eg 
either connected with a shaft or asa fm or driven 
wheel, or as driving or driven wheel combined, for the 
purpose of producing various speeds, as required, 
13981. oF FoR THe WHEELS oF 

&c., W. 0. Avesand G. Moss, London.— 
19th April, 1883. 

This relates to an elastic wheel rim com of an 
inner ring, an outer ring of channelled or box section 
embracing the innerring, and of springs or buffers inter- 
posed at intervals between the two riogs, the inner 
ring being fixed to the spokes and the outer ring being 

entirely free to move excentrically and circumfer- 
entially. 

1982. Apparatos ror Cosvevisc OIL TO THE SURFACE 
THE J. Bowman, Huntley.—19th April, 
1888 

This relates to a portable automatic oil distributing 
spparatus consisting of an inner oil vessel or reservoir, 
and an outer floating case pierced with holes. 

1984. Mercuriat Ain Pumps, J. Barrett, London,— 

relates an xdjus ng valve that 
is constructed ilk end a tube 
placed vertically and an Py ASX spring that has 
connection externally with the said tube near its 
upper end, and a stuffing-box through which the said 
tube passes, and may have motion and an hermetical 
packing in inside the said stuffing-box and a bulb that is 
ted symmetrically around and upon the said tube 
near its lower end, and a vessel that has an internal 
annular shoulder upon which the said bulb rests. 


1985. Rorary Esoines, J. C. Mewburn, London,—19th 
April, 1888.—(A B. Genty and 
J. Deschamps fils, Paris.) 

This rotary engine is -~ te by the arran 
ment and action of its various parts, viz., the motive 
parts, the cocks or valves for reversing or c' changing the 
motion, the expansion gear which my variable at ‘will, 
and the governor. 

1986. Manuracrore or Leatuer Buttons, &e., 
. F., A. L., and J. Worcester. —19th April, 
1883.—(Not proceeded with.) 

This consists substituting a flexible 
loop shank for the present inflexible snetel thenk. 
1987. Burner ror O1n Lamps, A. Rettich, London.— 

19th April, 1888.—(4 communication from Messrs. 
Schwintzer and Groff, Berlin.) 64. 

The he Bonet the invention is an improved burner 
for oil lamps, in which the flame is composed of, or 
made up by a series of wicks 7 


in ring Sate, 
and capable of ra a raised 


lowered simul- 


1988. Tram-cars, J. H. Johnson, London.—19th 
April, 1883.—(A communication from Messrs. 
Husard and Eude, Harfleur, France.)—(Not pro- 
ceeded with.) 2d. 
relates to means whereby the starting of a 
vehicle is without a greater expenditure 
- power than that normally required to keep it 


1980. Macuings, J. Fox, London.—19th April, 
8d. + eiet in +h. 

upper and lower rotating shafts, and tinning them; 
also in the lower rotating shaft carrying a rotatin 
hook of special construction, and operating a nov 
feed motion ; also in the spool carrier, working in con- 
junction with the rotating hook for the under thread; 
also in means for regulating the size of stitch or feed ; 
also in the Be phone mechanism of the thread lifter: 
also in modifications of the bed-plate and framing of 
the machine for receiving the parts. 


cigarettes, from which one or more may be obtained on 

the dropping into one portion of such receptacle one or 

more penny-picces. 

1994. Construcrion or Boxes or CHARMS FOR 
APPENDING TO atch CHatns FoR Hovpine 
Postage Stamps, Visitino Carps, &c., C. Halfor 
London.—19th April, 1883.—(Not proceeded with. 


2d. 
The charm or erg box consists of a small pow 
opened by a secret ape Soe 
releasing 


spring, as in the cases of 
watches. 


Ore, &c., H. A. Gadsden, London.—l9th April 
1883.—(4 communication from B. Foote, Woo York.) 


This relates partly to a process consisting in first 

Icining and atit the ore or compound together 
with fluor spar, fluoride of soda, or other material con- 
taining then the fluoride of 
to chloride of aluminiu 
and then poh en the chloride to the action 
sodium vapour obtained by heating a mixture of car- 
bonate of soda, or other suitable compound of soda, 
with ch 1 or other carb 


1996. Preparation or Carpep Woot ror Weavino, 
H. J. Haddan, London,—1%ih April, 1883.--(A com- 
munication from Benazet, Lavelanet, France.—( Not 
proceeded with.) 2d. 

This consists in removing th fatty matters from the 
bere threads by any suitable method before they are 

and used for weaving. 

1997. Doors anp Fing-oratTes For Forwaces, J. 
Shepherd, Manchester.—19th April, 1883. 6d. 

In the drawing A is the furnace door, B the regu- 
lating valve swinging on suitable hinges, ‘and capable 
of closing the orifice in the door, either as an internal 
or external valve. C is a deflector fitted with louvre 
bars C! Cl which may be made movable if desirable, 
and may have a covering of wire gauze to promote a 


more diffused spreading of the air, D is a dead 

weight resting on the stop pin E. When the dese is 

opened, the weight D is jon forward from the stop 
po. and by gravity takes the position shown by the 

jotted lines, and thus by means of the lever attach: 
ments, opens the regulating valve B to a position in 
like manner indicated. 

1999. Preranino Macutvery ror Fiax, Hemp, Jute, 
&e., J. Reynolds, Beifast.—19th April, 1823. 6d. 

This relates to the screw-gills of spreading, roving, 
and drawing frames used in the preparation of draw- 
> -off in tow, hemp, jute, or other fibrous mate- 

, and it has for its object to effect the cleaning of 
the © gills whilst the machine is in operation. 

2000. CoLovrine KRROSENE AND OTHER MINERAL 
Om, 4. M. Clark, London.—19th April. 1888.-(4 
communication from H. R. Burk, Brook'yn, U.&.) 

4d. 


This relates to a method of colouring kerosene a 

other mineral oil, which consists in colouring a 

stance soluble in or capable of hepa fe thorough] mixed 

with the kerosene or other mineral oil, and then dis- 

solving or mixing the said par ering ‘or vehicle with 
kerosene or other mineral oil. 

2001. MecHANisM AND ARRANGEMENTS FOR DriLiinG 
—20th April, 1883. 

The claims, “First, and 


Secondly, the of both fll 

pee cla other, so that the drills will rotate in the same 
ti 

Glasgow.—20th April, 1888. 6d. 

This relates to the arranging or combining 

of the parts of fire extinguishing 

with a carbonate solution of an acid, the essen‘ 

feature in liberation of the acid by 


fracture p 

2008. APPanatos FOR PREVENTING THE CORROSION 
FovuLinc oF Metal SHEATHING OF 
Woopen Suips, J. B. Hannay, Glasgow.—20th 
April, 1888. 4d. 

This in ting the ion and eee 

of the metal icemhioe of wooden ships by kee 

outer surface uncoated with paint or competion, and = 

rendering it clectro-negative by means of 

current. 

2004. ror STENTERING aND 
Woven Smith, Thornliebank, N.B.— 


The object a sten’ and fin’ 
machines, in which curled through come 
tinuously by endless chains, ved mechanism for 
what is elastic or broken 


F. W. McDonnell, 1883, — 


(Not ed with.) 2d. 

relates to ts in machi 

disc-shaped brushes are caused to oe within 

@ case, 

2008. Apraratus For RecisTeriInc THe NomBER 
Games ov Lawn Tennis oy or Won, B. J. rd 
Baird, Deal.—20th April, 1883. 

The number of games are registered on a dial by 
means of suitable mechanism. 

2009. MasuracrourE or Utmin Brows, H. J. Haddan, 

London.—20th April, 1883.—(4 communication from 

La Banque Industrielle de Belgique, Paris.) 4d, 
‘The object is to extract the colouriag substances of 
tannic or gallic acids from mahogany, birch, cedar 
wood, chesnut, oak, elm, quebracco, sumach, and 

other w 

2010. Areanaros For anp Srortne Fopp! 

ohnson, London.—20th April, 1883.—-(4 

genimeniontion from A. Albaret, Liancourt, Rantiquy, 
rrance. 5 

This relates to improvements in or additions to 

apparatus for cutting and storing fodder or the like, 

consisting —— in the combination with maize 

cutters, chaff - cutters, - or 

— or ch 

tion therewith, for the be purpose 


1998. ConsTrucTion or APPARATUS FoR THE 
Receprion anp Detivery or Cigarettes, F. Hip- 
April, 1883.—(Not proceeded 


ona transferring the material as it is cut or chopped to 
silos or other 
2011. FoR CATALOGUING oR FILING 
—20th April, 1883,—(Not proceeded with.) 2d. 
eke a box or frame for containing the 
catalogue slips, 


2012. Mawvracrurs or H. F. Taylor, 
Briton Ferry, Tividale.—20th 
April, 1883, 

The inventors claim a flux consisting of spirits of 
salts or muriatic acid and spelter or — treated a4 

or magn or car! 


Barre. Tanks, &c., FoR Hoipine 


pool,—20th 
This consists in riage pa tin the barrel with 
strips of vulcanised ia-rubber or other similar sub- 


stance, tightly compressed in all the joints. 
2014. Looms ron Weavine, J. B. Greenhalgh, reg 
—20th April, 1883. es ‘ot proceeded with.) 2d. 
relates partly to the oe apparatus, 
rd,” and arranging for the slide to reciprocate in 
a straight 1 line. 


2015. Sream Botter Furnaces, &c., W. 
McG. Greaves, Manchester, and J. Lund, 8. Annes- 
on-the-Sea.—20th April, 1883.—(Not proceeded with.) 


2d. 
This relates to the construction of the air chamber. 


2016. Macuinery ror Groovine or PoRcELAIN 

LLS AS USED IN GRINDING OF WHEAT OR 

OTHER remy &., A. B. Wilson, Holywood, Ireland. 
—20th April 6d, 

This relates te’ that class of machinery in which the 
grooving is effected by the fesigunantand motion of a 
tool or tools forced against the surface of the roll, the 
a being that of the roll or tool or of both com. 


2017. Vevocipepes, G. G. Tandy, Clapham.—20th 


pril, 1883. 

This relates to a tricycle in which the driving wheels 
are mounted obliquely on inclined stud or rotatin og 
axles, the said wheels on their axles being coupl 
together. 

2018. Raserr Horcues, F. Morant, 
Devon. —20th 1883.— with.) 2d. 

The hutches hav f open wire netting. 
These bottoms rest na - turf ond allow the rabbits to 
graze through the wire. 


2020. on Catt APPARATUS 
anp Cincuit ARRANGEMENTS, H. A. UC. Saunders and 
A. C. Brown, London.—20th April, 1883. 6d. 
To enable any one operator to call any other station 
in series on one line wire with his, each instrument is 
vided with a Lene =| and a receiving pen- 
— The receiving pendulums each carry a bob 
= at a different Sosllton at each station, and their 
ngths are such that they make two vibrations to one 
of the transmitting pendulums. The bob of the trans- 
mitting pendulum is adjustable, and the o tor sets 
it to Leet em to the ne pendulum of the 
instrument he wishes to 


2021. Srop Vatves, W. R. pol London,—20th April, 
1883. communication R. Beaumont, 
Kankakee.)—(Not proceeded with.) 4d. 

This relates to improvements in sliding gate stop 
valves, and has for its objects, First, to provide a con- 
struction whereby the way through the the 
may be made of the 
adjacent pipes when the valve is opened to ‘te full 

Pe ye ge ; Secondly, to provide a connection of one or 
both of the adjacent pipes with the valve somewhat 

similar in effect to a “‘ union joint ;” Thirdly, to pro- 
vide a removable valve seat held in "place by a detach- 
able oe and readily a from the valve for the 
purpose of re-facing or other repairs. 

2022. Lever Corkscrews, R. Do'berg, Rostock, Ger- 


This relates to the general 
screws, 

2023. Suprptyinc, MarsTarninc, aND REGULATING 
KvecraicaL Force Fork Battery 

R. P. Selon, London.—<0th Apri, 1883. 6d. 
For intaining a tant current strength in 
secondary batteries, an electro-magnet in a shunt 
circuit controls a device for throwing the dynamo into 
or out of gear with the motor. To maintain a constant 
electro-motive force, an electro-magnet in the main 
circuit inserts more or less resistance in the field 
magnet circuit as the speed increases or decreases. To 
prevent the batteries di g themselves through 
the dynamo, an electro-magnet in the charging circuit 

opens the circuit on the current being reversed. 


2024. 7. G. Smith, Easton Grey, and B. 
Brook, Sherston Magna, Wwits.—20th April, 1883. 


6d, 

This consists in the employment of a “crutch,” 
which is retained in positiun when not subjected to 
abnormal strain, but which, when submittea to such 
strain, is capable of yielding and turning to free the 
rider. 

2025. APPARATUS TO BE USED IN TELEPHONIC SysTEMS 
FOR PUTTING ANY OF THE INSTRUMENTS CONNECTED 
WwitH CENTRAL SraTion INTO COMMUNICATION 
WITH EACH OTHER, W. R. Lake, London.—21st April, 
1883. Ss communication from H. T. Cede gren and 
= M. Ericsson, Stockholm.)—(Not proceeded with.) 


The chi is to op any instrument in a circuit 
“or any instrument of the telephonic system not 
situatea within the one ee to be put, by means 
of a single conducting wire, in direct communication 
with the central station.” Icisd t to 

the arrangement in the absence of drawings. — 


202'7. Apparatvs For DispLayinc Goops ix SHop 
Winvows, &c., P. Taompson, Li —2ist 
April, 1833. sis 2 communication from V. Rogiers, 
Brussels. 


6d. 
This relates to the construction of lay figures. 


2029. Lockina or “ Keyine” ToocEeTHER Bricks 
EMPLOYED YOR BuiLpinc Porposss, C. 
Bath.—2ist April, 1833.—(Not proceeded with.) 2d. 

This relates to the construction of the bricks for the 
purpose of locking or ‘‘ keying” them together. 

2030. CoMPRESSING OR EXHAUSTING 
F.vuips, H. Lane, London.—i2lst April, 


2d. 

This relates to the general construction of apparatus 
for g large of air to a moderate 
degree of pressure. 

2031. Primary Voutatc Batteries, P. Jensen, London. 
—2lst April, 1883.—(4 communication from A. 
Painz, W. ao ak and J. Kahn, Vienna.)—(Not 
proceeded wii 


in an outer bag of "like pervious mat con- 
tain: acid. ‘rhis is placed in a per- 
forat tacle coated inside and out with a 


Paitable or osmose, and standing in a vessel 
ed with a saturated solution of copper vitriol, to 

which is added free sulphuric acid. 
2082. 4. & Haslam, 
Derby.—2lst A 
its part: 


2084. Arririci or Traru, 
Munich “Apri, 188 with.) 


The object is to construct artificial gums and plates 
for sets of teeth, which have at different places dif- 
ferent degrees of hay ess, 80 28 to form a solid and 
hard masticating surface ; while the base-plate is very 
soft and elastic, so as to adhere to the palate by suction 
without any inconveniences. 


2035. Concenrratine SuLPHURIC AND APPARA- 
TUS FOR THE saME, S. B. Bowen, Lianelly.—2ist 
April, 1883. 6d. 

The inventor claims the form of retort and the appa- 
ratus combined therewith, for facilitating the passage 

e mode of regulating supply a 
cally self-acting system. 

2086. ATTACHMENT FoR Sewixa Macutses, 

H. J. Haddan, London.—21st April, 1883.—(4 com- 
munication Srom J. Gutmann, Berlin. 

This comprises a device for shifting a slide applied 
to the head of the needle bar and carrying the need 
which device consists substantially of a lever ada; 
to receive from the machine shaft an oscillating 
motion, and to transmit this motion on the said slide 
by contact with a second slide guided parallel to the 
first slide. Other improvements are bed. 

2037. Vesseis, A. Figge, London.— 
21st 1883. 

This relates to a nna one-bladed oscilla’ 
pro) r for vessels, which moves in an arc at 

to the keel line of the vessel to which it is 
applied. 

2088. Apparatos ror Wasuina Ciorues, J. 
Johnson.—2\st April, 1883.—(4 communication from 
G. Bozérian, Paris.) 6d. 

This relates to that class of apparatus for washing 
clothes and other articles in which the washing is 
effected by means of a circulation of water. and it has 
for its object graduating the temperature of the water 
in such apparatus by means disadvantages 
attending the sudden application of boiling lye or soda 
water are obviated. 

2040. Recutatine, M , R THE 
PRessuRE, TEMPERATORE, AND VOLUME OF 
J. H, Johnson, London.— 21st April, 1883.—(4 com- 
munication from H. L. J. Parenty, Chateaurouz, 
France) 1s. 

This relates to the general construction of the 
apparatus. 

2041. APPARATUS FOR THE VELOCITIES OF 
Arr C Ti Bolton-le- Moors, —21st 

relates to the tof measuring appara. 

relates to the employment of m: 

tus known as Robinson’s cups, to make and SS an 

electric circuit at intervals corresponding with a move- 

ment of ten feet or any other selected quantity, and 

the electric connection of such a tus with a 

heating or recording a tus whereby the velocity or 

movements can be indicated at a distance from the 
measuring apparatus, 

2048. R: TUBES FOR THE BaRRELs 
OF OTHER Fire-arms, ge. ~2lat April, 
1833.—(Not proceeded with) 2d. 

In place of the screw nuts and washers hitherto 
made use of with rifled tubes. a tube of steel or other 
suitable material is — of a size sufficient to 
pass over the muzzle of the rifle beyond the —e ~ 
which tube is closed at the upper end by 
plate, and into the centre of this plate rl aaa 
and rivetted the small rifled tube which enters the 


barrel. 
4. M. Clark, 


2044. Dywamo-zLectRIc MACHINES, 
London.—21st April, 1883. communication from 


This invention relates to a continuous current gene- 
rator, in which it is sought te combine the edveoges 
of both the open and annular cores. The armature is 
therefore made and pt equal 


ig, and 

each provided with two cheek 

opposite points. armature coils are wu one- 

fourth only of the total circumference, at the 
central portion of each semicircular ring. 

2045. Gon CaRriaGes AND APPARATUS TO BE USED IN 

CoNSECTION THEREWITH, W. R. Lake, London,— 


bination with a hydraulic aginder and 

that the entire carriage with the gun can be raked or 

lowered to obtain the desired elevation or depression of 

the gun. 

2046. Horizontan Stream Enoines, &c, 7. A. 
Adamson, Belfast.—23rd April, 1883.—(Not proceeded 


with. 

This 

tion of horizontal steam engines. 

2047. Sepraratinc SucaR FRom 
Syrups BY THE PRODUCTION oF Mono-faCCHARATE 
or Srrontia aT Low Temperatures, C. Pieper, 
Berlin.—23rd April, communication from 
C. Scheibler, Berlin.) 4d. 

The inventor claims the method of tae Se the 
-lyes resulting from separation of 


liquids, by mixing with the a fresh 
strontia, for the purpose of ag: opr, 
mixture mono-basic saccharate 
MoorinG oR B.C. G. 
Thomas, London.—23rd April, 1888. 4d. 
The inventor employs a heavy sinker block ha 
hole through its centre. A bar is passed 
hole, free to 7 vertically therein, but prevented by 
an enlarged end from being drawn through it. To ~~ 
upper end of the bar the cable or moorin: 
close! joining 1 to ‘he 
envelope to that part of af ‘the bar which projects below 
the block, and externally a shape somewhat 
like that of @ sugar oat with its point downwards. 
At each of the sinker block legs in 
the form of cones with their points downwards. 
2049. Avromatic Drepocsr, C. Thomas, London. 
e inventor provides a paar a 
ific gravity a little in excess 
that. will sink, but will bottom w 
mu ressure. one en cigar- body 
the fixes helical 


2051. Secrionan po AND Reat- 


ator, J. Haddan, London.—23rd April, 1883.— 
(4 communication Schmidt, —(Not 
procee with, 


in alternation and screwed bee geod by — of tie 
rods or anchors, and superposed v: or placed 
side by side, said sections ronetintian with each 
other by suitable openings, and being also provided 

with openings for cleaning some of the sup- 
porting the cross pipes, w! , owing to their alternate 
position, form the flues, and are closed at both extremi- 
ties by means of fi It also comprises an auto- - 
matic feed- 

2052. Manuracrore or Roorine, 
TERNS, BorLers, WaGon aND Barrow Bopissa, 
&c., R. H m, Gildersome.—23rd April, 1883. 6d. 

The object is to dispense with the operation of 

“ dishing” the metallic sheets or plates of which such 

tates the use of sheets or p of superior qual: 

also the employment of a 

— to dish such sheets the required 

orm. 


H 
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, many.—20th April, 1883.—(4 communication from La Sociélé Solignac et Cie., Paris.) 64. 
23rd Apri, 1883.—(4 communication from H. Gru- 
son, Buckau-Magdeburg, Germany.) 6d. 
2026. Manvuracture or Boots anp J. Leigh- 
ton, Kendal.—2\st April, 1883. 4d. 
This relates to the means of obtaining a smooth 
insole not necessitating a sock to cover it. 
oraved holder, 
pody Dy @ Chain or rope cached to Dy & Swivel, 5 
leaving the body free to revolve. On the body are 
VELOCIPEDES, AND THEM EASILY | 
ONVERTIBLE INTO EITHER BICYCLES OR TRICYCLES, and arrangement of tne covers of tne alr culmpressil 
H. R. Crawford and J. King, Nottingham. -19th cylinders,in whioh the suction and delivery valv 
April, 1888.—{ Not proceeded with.) 2d. are situated; in a novel combination of an air circ i 
The gen = object is the rendering of bicycles lating cylinder fan or blower with the air expansiq / 
easily convertible into tricycles, so that they may be cylinder ; and in a novel adaptation to the bed pla i 
P a a refrigerating apparatus, of a steam condenser ay i 
air pump, and of pumps for the circulation of t ; 
cooling and feed-water, the objects in view being i 
protect the working parts, to greatly increase 
utility and efficiency of the apparatus and to econom i 
space, 
3 
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Deo, 14, 1883. 


2053. Sream Generators, H. F. Phillips, London.— 
23rd April, 1883.—(Not with, 
This relates to the gen construction of a tubular 


generator. 
2054. Ramee FOR CLEANING, BLACKING, AND 
Leeds.—23rd vad 1883. 6d. 


-The invention comprises two rotating dles 
mounted horizontally one above the other, and ote 
fixed on them a pair of suitably shaped brush 
which two pairs are vided, one pair being — ¥ for 
removing the dirt and the other for polishing. These 

es are so constructed as to admit of 
removal from the spindles of one pair of brushes, an 
substitution of another pair when a change of opera- 
tion is required. 
2057. Evecrric Lamps axp Crecurr ConNECcTIONs, 
Hochhausen, New York, U.S.—23rd April, 

This lamp has two solenoids, one in the main and 
the other in a shunt circuit. The u 
has rack teeth, and its descent is controlled by a train 
of wheels and pallets. The frame carrying the wheels 
is moved vertically by the main circuit solenoid, an 

t lever trolled by the shunt circuit 
solenoid lifting an arm of the 
the feed of the carbons when arc has its 
normal le: An armature within 2 the influence of 
the shunt solenoid moves a switch, which short- 
circuits the lamp should the current become excessive. 
In a lamp for burning two pairs 
carbon is held up by a oan an and the first 
carbon is consumed a pin in its a Fiipe the the lever, and 
thus brings the second carbon into action. The glass 
globe and its holding — are —_ from the 
the lamp. g the lower 
carbon holder are coated with an ins — enamel. 
2058. Macwero MAcHINEs, 
New York, U.&.—23rd Apri’ 

This invention relates to means for automatically 
moving the brushes and their supports bodily around 
the commutator, so as to take off more or less current 
as required. The movement is effected by an electric 
motor placed in a balanced shunt circuit, the balance 
of which is disturbed 4 the change of magnetism in 
the field magnets actin fe contact blocks in the 
balanced circuit. A me oa out or as 
in circuit a pute “ less number of 

field magnets is also described and fitustea 
are forty-four 
2059. Cowsrrucrion oF 


tc making the split 
either or both one 
opened out when required. 


2060. Lamps, Om &c. C. Wels and 


proceeded 
This refers to improvements in the construction and 
arrangement of — without wicks for 
gas from paraffine and other oils and burning the 
same. 
2061. Maworacrure or Caxvas Betrine, J. X. Tulli 
~ .—24th April, 1883.—{Not proceeded with. 


is sewn with copper wire, or 

or aluminium bronze wire, or 
wire of other suitable metal, and such belting may be 
wholly sewn with such wire, or with such wire in 
rows, between which the sewing of cotton or other 
textile or spun material is interposed. 


2062. Generators, H. Woodward, 
London.—24th April, 1883. 6d. 

A number of elements made of an alloy of antimony 
and zinc, and coated with asbestos t, have 
attached to them strips of tinned iron. e elements 
are arranged round a apeaben. The strips are coated 
with asbestos paint and paper. The rows of elements 
are insulated by asbestos paper, and 
resulting from their form are fitted wi 


water. 


2068. Furnaces anp APPARATUS FOR 
&c., D. Jones, London.—24th apni,” 1888, 


This relates to the arrangement and construction of 
furnaces and a) gm combined therewith, in which 
jets of air and steam combined are employed to in- 
crease the draught and prevent smoke. 

2064. Apparatus FoR PREVENTING Excrssivz 
ts DyNaMO-ELECTRIC Macuinzs, H. 
burg, Alley, U. S—24th April, 18 1883. 

The blast from blowing haa May is directed 

eens parts most likely to become 


2065. Fasrexrscs axp Covpiines, G. F. Redfern, 
London.—24th April, 1883.(A comm: 


H. M. Nicholls, London.— 
24th April, 1883 

This relates to rambo machines, and consists in 
adapting and appl to the secon 
cylinder in such machines, a covering of a material 


Gas Sroves axp Grits, J. and G. 
EB. Wright, Birmingham.—24th April, 183° —{Not 
with.) 2d. 

This consists, First, in the means of adjusting the 
shelves ; Secondly, in fixing in the interior the 
stove, and at a short distance from its top, a horizontal 

te or slab of brick or unglazed en ware ; 

'y, the means of rp yy pipe by which the 
gas ff is introduced into the 
ve. 

2069. Lockinc APPARATUS FOR THE Doors or Sars, 
&c., W. P. Thompson, Liverpool.—24th April, 1883. 
—(A communication from B. F. Flint, Cincinnati.) 


This relates to that 
wherein a time movement is arranged to 
connection with a permutation or other non-time jock, 


for the es aged of preventing the retraction of the 
and it relates more icularly to that 
class of i wherein provision is 


made for disconnecting the time mechanism from the 
non-time lock at will, and for automatically re-esta- 
blishing the connection before the locking bolt can be 
retracted, in case the 
motion at the time the di ct 


2071. Ties, A. J. London.—24th 
April, 1883.—{A communication from EB. B. Hunger- 
Tue body of the tie may be t, wrought, rolled, 
e body e tie ma: cas! or 
formed of cantar other 
of this tie are punched out and bent Sedona to 
form feet, and when the tie is lied te use, such feet 
enter the ground, thus cftectuahe 
ment of the article. Other 
described. 


2072. Asx Buckets, a. R. D. Jones, Liverpool.— 
—24th April, 1883. 
Ths object is to FM a cinder and ash ae 
—— of separating the cinders from the ashes wii 
out dust, and with as Little trouble ‘as 


2073. FoR WwW. B. on 
London.—24th April, 1883.—(Not proceeded with.) 


This relates to a special method of lining ‘the inte- 


2075. Manvracrurs or Srays or Corsets, W. W. 
Portsmouth.—24th April, 1883.—(Not pro- 
ceeded with.) 2d. 


— consists in employing strips of leather to form 
tion to the busks, bones, steels, or other 
eners, 

2078 Warer-closers AND VALVE APPARATUS 
APPLICABLE THERETO, &c., D. S. Keith, Toronto,— 
24th April, 1883. 6d. 

This com: new combinations of parts of water- 
closets, and improvements in the construction and 
ent of the valve chambers, valve mechanism, 

and or details connected with closets. 


20°79. Apparatus FoR DISINFECTING OR DEODORISING 
Water-ciosets, H. H. Lake, 
1883.—{4 communication from C. F. 
delphia, and B. Z. Collings, New Jersey. ) 6d. 

The metbod consists in first sealing or closing the 
inlet of the place to be disinfected, then expelling the 
natural air chr and simultaneously 
suitable fumes .o= therein, and then closing the 
vent through which the air escapes. 

2080. THe Mepis or Fitrers, 
* B. Hodgkin and B. Perrett, London.—24th April, 


wit 
water tk of elastic —_ either continuously or 
intermittently, preferably air, thereb: by tur! the 
material and loosening the ditt, which is carried away 
by a current of water supplied for that purpose. 
2082. GaLvanic B. T. Dawson, Lon- 
don.—24th April, 1883.—(Not with.) 2d. 
The zinc te has an coating of 
mercury, or it may be coated by mercury vapour. 
2088. Surcicat Beir anp Bep Sray, C. B. Harness, 
London.—24th April, 1883.—{Not proceeded with.) 


This relates to a combined bed stay and abdominal 
belt, egrving as support for the spine hips, and 


CTURE OF CARPETS, H. Fawcett, 


part, a branch ¢! connected toit between the pump 
and the boiler, with a +r" valve d! ¢l in it to the 
part ¢l of which steam is to be admitted from the 
water in the er float to fall the steam 


pressing el hich is di which 


pipe <2. A check valve located in pipe a! prevents the 
escape of water from the boiler through the waste pipe. 
The valve F is balanced to make it open readily, and 
care is to be taken to so construct it that it will no’ 
stick fast in any case, and the float rod is to be con- 
nected to the valve rod of an alarm whistle, so that in 
case the apparatus fails to work and the water falls too 


munication from 2d. 
The muff is and with a foot- 
sack, which which can be 


suitably fixed, and may be wound around the muff 
proper. 
2095. J. 8. Beeman, London.—25th April, 


This relates to the ae Sea a 

continuous passage through the stem 

2096. “ Tempies” EmPLovED WEaviNa, 
R. Bond, Bury.—25th April, 1883. 4d. 

This consists the application or adaptation to 
temples of a cover toy Ww are mounted additional 
rollers covered with india-rubber or other suitable 
press against the points o! oo or on the 
temple rollers, just sufficientl Mey’ em to hold 
the cloth firmly as it passes een them, without 
in any way injuring the surface of the cloth itself. 

. CONSTRUCTION oF Rattway CaR- 
BIACES, T. Wood, Manchester.—25th April, 1883. 


The self coupling for 
railwa; pay which will not req 


of transferring old warp from one side of the 


machine to the other, which has to be done ay Syd 

the ends have been tied to the new; Fi 

needle ; Fifthly, to the threads, which are ahead 

previous to their being tied together. 

2099. Apparatus For FLusHina WATER-CLOSETS AN 
Urninars, &., J. and I. Haigh, West 
1883. 

ce pipe of the water-cl which is made 

PP mn, rises through the bottom of the water cistern 

toa height somewhat below the water level. Over the 

service pipe is an inverted cup or bell, jointed to a 

supported in its 


scallop has an undulating 
id edge rests on the bottom o! 

bet: ree passage for water to the Shy the bell. 

Fixed in the interior of the bell, and at its top, is a 

short copper pipe, which slides water- and 

a virtual prolongation of 

Senin at the top of this sliding pi ApoB of a 
free passage of water. 

2101. Breaxpown Snap Guns, & A. Grant and W. 
A Sth April, 6d. 

This relates to that class of breakdown sportin; posting ame 
known as hammerless’ tho to 
simplify the coun these guns, and otherwise 
to improve the workin 
2291. Apparatus po REVERSING THE MoTioN- or 

STEAM AND OTHER Enornes, B. Boutard, 
5th May, 1883. 

The excentric 6 which works the distributing valve 
is mounted loosely on the crank shaft a, and is driven 
by the ta red pit which bated tft, and is caused 
to pass t! one or other of the holes A or B formed 

in the dise as it my desired to run 
the engine in one direction or the other. By this 
means a cunnection is formed between the excentric 
6 and the disc c—that is to say, between the two 
members of the clutch. The disc c is capable of sliding 
on a feather d on the crank shaft a, tu to taovedl © 
the right or left as ——— by means of the lever A 
working on the fulcrum For the convenience of the 
driver of the engine this lover is generally extended to 


the fire-box end of the boiler, or it may be extended or 
desired to reverse the motion of th the engine the disc ¢ 
is slidden the —_ a, 80 the 
necessary in order to ngage the r 0! e 
excentric from the hole A or B in the Nise. The excen- 
and distributing valve then cease to move, and the 
forward by the momentum of the crank 

shaft over so much of a single revolution as is re- 
— for the reversal of the engine, when the fof 
excentric is brought opposite to the other hole B 

er contac e ec ¢ upon 

the ~_ The disc is then x irec- 


tion of the excentric, so as to e e the owns Fe tS 
in the corres tthe engine hole B (or —_—— disc, the 
motion of becomes iby immediately 


AMERIOAN PATENTS. 
(From the United States’ Patent Ofice Oficial Gastts.) 


287.855. Execraic Icnitinc Device ror Gas 
Enoives, Lewis C. Parker, Yonkers, N.Y.—Filed 
August 7th, 1883. 

Claim.—(1) An electrical current breaker or igniter 
for gas engines, consisting of the plug A, having bores 
ab and countersunk seat al, spi dle B, having 

circular head or disc C, provided with the pins D, 

insulated spindle F, having head G, and arms H and 

K, and s g M, constructed and combin: ed, in con- 

nection with a suitable actuating mechanism, to 

operate substantially in the manner and for "the 


(287855 ] 


Uj 


purpose shown and set forth. (2) The combination, 
with the motive cylinder of a gas engine, of the 
electrical current breaker or igniter herein shown and 
described, the same consisting of the plug A, having 
bores a b'and countersunk seat al, spindle B, having 
circular head or disc C, provided with the pins D, 
insulated spindle F, having head G, and arms H and 
K, the springs L M and N, anda suitable mechanism 
operated by the gas engine for rotating the spindle B 
intermittently, substantially as and for the purpose 
shown and set forth. 


288,366. FOR Communica- 
TION, Rogers, Washington.—Filed No- 


‘The of the gs pipes of a 
building, suitable fiexible or ble pipes 

therewith, and flexible stretched or 
applied over suitable apertures in said flexible or 
movable pipes, so as to confine the gas therein, w’ 
permitting the passage of sound waves. (2) The com- 


fesesss | 


bination of a poe a vibrating mem- 
brane in contact with the a liquid 
trap connected with the gas 4 and a suitable 
soparated frous the gas by the guid in anid trap. (8) | 
‘om ip. 
telephone; uid or trap anda 


395. Mernop or snp ApPaRatus For Currixg 
anp Suapine Osseots, Forde Bain, l— 
Filed June 14th, 1883. 


method of 


with the 
ount of radiant energy passing from the pattern, 
The within-described of govern: the 
position of a working tool, which consists in he | 
the amount of radiant energy derived from a ra 
or jing through a pattern, and control- 
ling th oadiien of the tool in accordance with that 
The combination, with a tool 
upon the to be cut or of an electrica’ 
device of the tool is 
adjusted according to the vartetions in an electrical 
current, and appliances whereby said current is 
varied by th the varying degree of heat or light rays 


passing from their source to and from a 
= 
= - 


r 7 


plate, substantially as specified. (5) The combination, 
with a cutting or forming tool, of an electrical adjust- 
ing device, a pattern-plate moving in unison with the 
traverse of the tool or object to be formed, and a 
selenium cell or its equivalent electrically connected 
with the regulating device and receiving the rays from 
the pattern-plate, substantially as set forth. af 
The combination, with a cutting or forming 
putes upon the object to be formed, an electrical 

lating vice bem the position of the tool is 
ad usted, a t t pattern-plate 
moving in unison with the said object and across rays 
= heat or light, and a selenium cell or its equivalent 

to receive said rays in el: cal connection 

with the regulating device to control the latter, sub- 
stantially as set forth. 
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8 CocoA.—GRATEFUL AND CoMFORTING 
ya ——- knowledge of the natural laws 

which. govern the operations of digestion and 
nutrition, and by a careful ee of the fine 
properties of well-selected ps has 
our breakfast tables with a 

voured beverage which may save us many ~ 
doctors’ bills. It is by the judicious use of su 
articles of diet that a constitution may be gradual, 
built up until strong enough to resist every rom 
dency to disease, Hundreds of subtle maladies are 
floating around us ready to attack wherever there 
isa weak point. We may escape many a fatal shaft 
by keeping ourselves well fortified with pure blood 
a nourished frame.”—Civil Service 

ade simply with boiling water or milk. 

Sold only in Packets, labeled AMES Epps and 


Co., Homeeopathic Chemists, London.”—[Apvr. ] 


the of working tool, which consists in 
trolling the tool in accordance with the action of a 
pattern on the radiant nae of rays wt directed 
on the pattern. (2) The within-descri | 
governing the working position of a tool, which con. 
sists in subjecting a pattern to rays of heat or light 
1 ii 
ill 
2088. Manura | 
| (2291) e NW» | 
This relates to a bordered carpet or fabric made in ey ms. ( M i 
breadths, viz., intermediate breadths, which are alike, \ 
and side breadths, right and left, and all the breadths =) @ 9 
having the border woven throughout of a piece with | 
the body fabric. & | 4 
2089. REGULATOR AND d c Fice cs 
D J. 7 WATER RM FOR STEAM ILERS, A. M. Clari 
OUBLING FRAMES oung and E. Furniss. Mellor. lo —24th April, 1883.—(A 
J. J. Clarke, J. F. Dunneback, and C. T. Moran, 
Detroit, U.S) 6d. 
The feed water pipe a! leading from the pump to the | 
20858 
ae 
F. BE 
lay j 
toa 
c? = BA 
|S = 
The inner faces are heated by combustion of gases C3 
within the chamber, the outer faces being cooled by inet = t — 
4 
Se GULL 
and by the greater pressure on said part ¢! will cause =-M 
we SON, Pri with. - | the water to be forced into the boiler by the pump. VS 
This relates to the construction of fasteners for | When the water rises in the boiler, so that float B will YE ~~~SZZR “he 
belts, corsets, &c. close valve F and shut the steam off from valve ¢!, the = H--& pie Ne, 
water from the pump will escape through the waste (2 aia | 
SF 8 
at will not absorb the printing ink or colour used, OER me) 
and a travelling wiper or wiping surface arranged and ><a —Wyf 
driven so_as to be capable of effectually cleani SSE 
2098. Constructinec Boats or Sueet Merar, W. and 
J. Beesley, Barrow-in-Furness.—25th April, 1883.— 
(Not proceeded with.) 2d. 
This consists in forming the sides of boats of sheet 
metal plates bent under pressure to the required cur- 
vature or shape. 
2094. Comprnep Morr, Pocket, anp Foot-warmMer 
| 
| \ 
ance Of &2 man De Sen toe Carriages a che me 0 * | 
coupling or fastening them to form a train. z 
2098. Macuisz ror Warps, J. 8. Binns, 
Halifazx.—25th April, 1883. 8d. 
This relates, First, to a new arrangement for cutting 
{ the warp, and in retaining or holding the ends which 
have been cut until the arrival of the needle, or of an 
nstrument which is employed for conveving the 
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GRAPHICS, OR THE ART OF MAKING CALOU- 
LATIONS BY DRAWING LINES, 
By Proressor R. H. Smiru. 
No, IV. 
nx following diagrams in Fig. 8 show the most usuall, 

variations of the The geometrical 
of each is so simple that it need not be given here. The 
same dimensions for a and b as are used in Fig. 5 are used 
throughout, so that the different constructions may be 
more readily comparable. The circumstances in which 
each should be used are explained in the attached 
notes. Throughout thick lines have been used to indicate 
the data ; thin full lines, the construction lines, that require 
to be actually drawn ; and dotted lines those that do not 


a 


ery f 
a 


tion. 


have w= yo 7 =4 . If, therefore, in each construction 


given for multiplication we make } and 1 change places, 
the construction is converted to that for the division of a 
by 6. This subject, therefore, requires no further 


requently there occurs a problem in combined 
multiplication and division, say, to find the quantity 
This could, of course, be found by first finding 


a line to represent a b by a multiplication construction, and 
then — on this line with ¢ by a division construc- 
ut it may be found more directly by a single con- 


cally,in the diagram on the next page, to be equal to 5580 Ib. 
per sq.in, The number is easily found, by ordinary arithme- 
tic, to be 5574’5 lb. per square inch, but the degree of aaccu- 
racy of the data in a problem of this kind does not justify 
the answer being stated to a pound per square inch. 
Similarly continued multiplication of several quantities 
can be readily completed in one diagram. Fig. 10 shows 
an example of the calculation of the weight of water 
filling a rectangular tank, whose sides are 4°75ft. and 
6°25ft., and whose depth is 5°15ft. The weight of water 
per cubic foot is taken as 62°41b., and the product to be 
found is 62°4 x 6°25 x 5°15 x 4°75 = z. 
Here we have set off 62°4 to the scale in. = 1]b. per 
cubic foot, and in this first multiplication, instead of unity 


struction, for it may be written = < , so that if in the 


b to this scale, viz., ;‘;in., we have used 100 to this scale, or 
ax 
A 3 
' } ' 
‘Se i i 
AR ' 
4 
4 e 
) va wee 
a 
or m, |} b 
m, Le mz || m, m 
, 
m, Lm, 
TF 
} 
1 
i 5 > 4 
3 
H m, a 
m ‘| 7 m,Lm, 
i 
i} 
‘ 
\ 
\ 
an? or \ 
% 
2 
| 
' 
' 
‘ 
5 hd \ D 3 
\? 
' . 
\ 
fy a 
ms, || b 


Fic. 8.—MULTIPLICATION b = a. 
(A;) One end of a coincides with one end of b, and a perpendicular 


(As) One end of @ coincides with one end of 2}, and a oblique 


(As) One end of a coincides with one end of b, and a parallel to 4, 
lies on 


(B,) One mer | of one of the two a or d lies in the other, and a per- 


pendic 

(B.) One end of one of the two a or b lies in the other, and a 
oblique to b. 

(Bs) @ lies in the same line as b, but none of the ends coincide. 

(C,) a and 6 cross each other, and a perpendicular to 2. 


{ce} a and b cross, and a oblique to b. 

Cs) a and Ne in same line, or nearly so, and distant from each 
other. 

(D,) a distant from }, and perpendicular to b. 

(D.) @ distant from b, and oblique to b. Two constructions. 

(Dg) @ distant from and to 


need to be pencilled or inked, but only obtained by layin 
the set square or other edge along am. The pr. tha 
lines are in each case lettered m,, m,, m,, &c., in the order 
in which they are drawn. Of course, in the actual con- 
structions none of the letters attached to the diagrams of 
ph 8 are needed, but the numerical value of x as read to 
e should be written on the line. 
In division we have the converse problem to that of 


multiplication, and very slight alterations of the construc- a 


tions given for multiplication serve for division, In mul- 


multiplication construction c is marked off in place of 1, 
the line marked x will be the quantity ( «desired. The 
diagram as thus modified is shown in Fig. 9,in which a 
special example is worked out. 


Example, Fig. 9.—An engine piston has an area of 
343 square inches. The steam pressure on it is 85 1b. per 


iston-rod, which has an area of 5°23 square inches, What 
is the stress on the piston-rod section? It is in pounds 


tiplication we had x = a b, or 3= a In division we 


per square inch and this is calculated graphi- 


uare inch, The whole force is transmitted along the | scal 


10in. We have set off the sides to the scale lin. = lft, 
and in the second multiplication used 10 to this scale— 
10in.—instead of unity ; and in the third multiplication 
have used simply unity—lin. The scale to which x is to 
1 

be read is, therefore, 1lb. The 
result is obtained correct to three figures. It is read to 

e 9540, whereas the exact product is 9540375. The 
object of changing the unit from 10in. to lin. is to avoid 
ill-conditioned intersections. Still better intersections 
would have resulted from taking 5in, as the unit for all 
three multiplications, but this would have involved reading 


| 
G 
| 
| 
} 
| 
q 
i 
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1 

to the awkward scale of 19508 = 1 1b. 
«x would be read first in inches, then multiplied by 10,000, 
and finally divided by 8. The combined operation of first 
cal ing what the scale is, and then reading < to that 
scale, would be altogether too cumbrous, 

Similar graphic processes of continued multiplication 
may be applied to finding the positive and negative 
integral powers of numerical values, such as a* as! phe. 


The neatest construction for this purpose is shown in 
Fig. 11, in which two examples are given of series of 
positive and negative powers of, first, a value greater than 
unity; and, second, a value less than unity. Evidently 
for numbers much larger than unity, the construction is 
of no use for high powers, because these increase 80 


Fig 10. 


rapidly that the lines representing them soon become so 
long as to extend outside any convenient limits of the 

r if the unit chosen be not extremely small. 

tween two cross lines at right angles a series of lines 
is drawn, starting from a point on one of the cross lines 
distant unity from their intersection, and each diagonal 
line of the series res perpendicular to those immediately 
behind and in front of it. The length a or 6, whose powers 
are wanted, is measured from the centre perpendicular 
to 1, and the first line of the series is drawn’ to this 
point. The construction depends on the similarity of all 
the triangles in the four angles of the cross, This gives 
all the integral powers. The inverse problem of finding 
fractional powers, such as }, }, +, §, &., has never been 


solved by any direct graphic process, although an easy and 
well-known construction gives the square root. In Fig. 12 
is illustrated a graphic or mechanical method by which 
this problem may be very easily solved with great accuracy 
and rapidity. 

—- we wish to extract the cube root of a quantity 
a. From the construction of Fig. 11 it is evident that if 
we lay off a on the line D in Fig. 12, and from its 
extremity manage to draw between DC, C B, and BA 
three lines at right angles to each other, and so that the 
last will cut A at unit distance from the centre of the 
cross, then the distance of the intersection on B of the 
oblique lines will be equal to 27 a, and the similar distance 
on Cwill bea?. This could be done on ordinary draw- 
ing paper only by a tedious process of trial and error. 
But with the help of some accurately and finely divideg 


square sectional mt tracing r, the trials 
may be completed in a small fraction of a minute. Any 
line of the sectional tracing is laid on the extremity 
of a, as marked off on the line D. This line is followed 
by the eye to its intersection with C. This intersection 
does not lie exactly on any tracing-paper line passing from 
C to B, but an interpolated intermediate line is easily 
followed by the eye without actually drawing it in. This 
is done along to its intersection with B, and from this a 
eimilar line followed from B to A, This cuts A either 
further or nearer the centre than unity. If the intersection 
is further than unity from the centre, the sectional paper is 
turned round right-handedly a small distance, and the line 
from the end of a again followed through the three angles of 


the cross. If it cut A still too far out, the tracing paper is 
again shifted in the eame direction, and the proceas 
repeated. By means of a very few of such re 
shiftings the paper is got in the right position, and then 
the jrd, jrds, {rds, {rds, &c., powers of a can at once be 
read off. To facilitate this reading off the cross lines 
ABCD are finely graduated, the marks being made 
clearly visible through the tracing paper. The setting is 
facilitated by fixing a line of the tracing paper at the 
extremity of « by a needle-point pricker. In Fig. 12 the 
tracing paper is set so as to the fifth root—and all 
integral powers of the fifth root—of 0°7. It reads ¥07 
= 93. The accurate value, as found by logarithms, is 
‘931. The method is thus capable of + accuracy, and 
is, in fact, of much practical utility. To deal with large 
numbers in this way is not inconvenient in the same way 
as in the graphic construction for integral powers. Thus 
if, for example, it is desired to find 7000, we first 
divide 7000 by 10°, and deal with the quotient. viz., 07, 
instead of with 7000, Graphically, we find Y07 = 585, 
and this gives 10 x ‘585 = 5°85 = 7000. The correct 
number is 5 875. 


THE CALCULATION OF CONTINUOUS GIRDERS, 
By Max am EnbE. 
No. IIL 

Example of a continuous girder on siv supports, with 
varying section and an irregular load.—Fig. 10 represents 
a continuous girder bridge resting on four hinged and two 
fixed supports. The latter are formed by iron piers 48ft. 
high, which are also fixed to the foundations. The 
neutral fibre of the girder is so slightly curved that we 
may ignore in the calculation the horizontal move- 
ments of its points, and substitute for it a horizontal 
straight line. We shall also ignore the alteration of 
length of the girder and piers, and the stiffness of the 
small piers. The web of the girder is assumed to be 
made of plates or dense lattice. The dead weight of 
the bridge is }-ton per foot lineal, and the moving load 
consists of four engines placed on the bridge as \ 
The problem is to calculate the moments in any 
part of the girder, especially those at the supports, 
and to draw the elastic line. In Fig. 11, where the 
central span is shown detached from the rest of the 
bridge in order to gain space, the five flat parakolas repre- 
sent the curves of moments for the fixed load; assuming 
each span to be an independent girder, the higher raised 
polygone in spans 2, 3, and 5 represent those for the moving 
oad, and the dotted curves the sums of both. We now di- 
vide the girder lengthways into lamin of 10ft. each and con- 
sider the moment in the length of each lamina as constant 
and equal to the ordinate measured upwards from the hori- 
zontal on which the curves are erected—closing line—in the 
centre of each lamina, and as they produce an wprrard con- 
cavity we call them positive moments, We should obtain 
more accurate results if we divided the girder into smaller 
laminz ; the labour would not be much greater, but too 
much space would be occupied by the statements in the 
table, Fig. 12. Restoring now the continuity of the middle 
span at the left, Fig. 11, we introduce a negative moment 
M, at A, and the negative moments at the other points 
towards B are the ordinates of the triangle M, A B, 
and doing the same at the right, we introduce the 
negative moments which are the ordinates of the tri- 
angle M, B A, or thoseof M,BM,. Thus the result- 
ing moment at any point is the sum of the three ordinates 
in the figures A G B, M, A B, and M, B M,, two of 
which are negative and one positive. in Fig. 11 the 
resulting surfaces of positive moments are cross-lined 
differently from those of the negative moments. The 
negative moments are already marked in accordance 
with the results of the calculation, but it would have 
been sufficient to draw the lines M, M,, &., to begin 
with at random. The table, Fig. 12, contains in the first 
line the moments of inertia of the section of the girder in 
the centre of each lamine, in the second the positive 
moments, and in the third the negative moments; the next 
line contains the lengths of the laminz, 47. The 
are not given for the piers, because here we shall be able 
to integrate mathematically. The fifth line of the table 
contains the values of x, measured from the left, for can- 
tilevers projecting from the right, and the sixth line 
contains the values of « for cantilevers projecting from 
the left. Lines seven and eight contain the corre- 


sponding values of = 7 “. For the remainder of the table 


we refer to Fig. 13, which is a sketch of the elastic 
line of the neutral fibre, really—but not necessarily— 
derived from the results, showing the deflections to real 
size. Applying now our method, we draw tangents to the 
elastic line at the points of support, and name the pieces 
which they cut off from the verticals at the nearest supports 
right and left, y,, 7,, &c. Thus, including the piers, there 
are twelve such pieces, ten of which are so related to each 
other by the geometrical context, that only four unknown 
quantities y are required to denote them, and the remain- 
ing two, viz., the pieces cut off from the horizontal by the 
tangents at the point C and D of the piers, are ni/. Per- 
haps it may be best to deal with the piers first. As 
before, we consider them as cantilevers fixed first at C and 
then at D. Taking A C first, we know from Fig. 11 that 
the moments are the ordinates of two triangles whose 
common base is AC, and whose second sides are the 
moments M,—M, and M,. The moment at any point at 
the distance x from the movable end A of the cantilever is 

and we have— 


M, =} (M,- M, 


48 
The tangent on A cuts off a piece = g5 45 the cantilever 
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projects from A; M, was assumed > M,, in Fig. 11, and in 
accordance therewith the piece cutoff by the tangent at A lies 
to the left of Cin Fig. 13. A positive M,;—M, therefore 
tends to increase this piece, while a positive M, , which acts in 
the opposite sense, tends to diminish it. In the following 
equation, therefore, the member with M, — M, must have 
the same sign as ,, and the member with M,, the opposite 
sign. The moment at any point at the distance « from C is 


gM, -M,)- M,. Therefore we write— 


48. 1 
+e [ -M,) - M, | xd x. 
Working this out with J = 2000, and substituting 
3 (M, — M,) for M, from (19), we have— 
y,E=0%51 (M, — M,) (20e) 

In pier BD we must, for reasons stated ve, assume 
M, >M,, and the member with the moment M, —- M, 
must have the same sign as “> ys, because this was drawn 
to the right of D under the assumption that M, - M, is 
positive, and because that moment tends to increase it, 
while M, tends to diminish it. We have, therefore— 


48 1 48-2 
from which, with (19)— 

y,E=066(M,-M,) .. . (20h 
In the girder, where we cannot integrate mathematically, 
we state for each lamina the value of M* 4 * 


and put 
the sum of those for each span equal toy, E, y, E, &c., 
as shown at the bottom of the table, Fig. 12. 


‘ihe refer- 
ence to Fig. 13 is here again sufficient for the correct 
choice of the + and — signs. 

To make this still clearer, we assume that, not knowin 
what was right, we draw in Fig. 13 the elastic line, an 
its tangent according to the dotted lines. y, is now in- 
creased by positive moments, and a ¥, is increased by 
negative moments. The expressions with M would there- 
fore now appear with their signs reversed, and the result 
would be that y, and 110 


those they had before ; if the — sign, the assumption was 
wrong; if the + sign, it was right. 


y, have now signs contrary to 


We reproduce the substance of Mr. Aspinall’s evidence, as he is the 
inventor of a ion of the defendants’ brake. Heis locomotive- 
superintendent of the Great Southern and Western Railway of Ire- 
land, where he uses the apparatus in question, but with two train 
pipes instead of one. Insteadof a ball valve he usesa flap valve, lying 
at an angle of 45 deg., so that it always remains closed by gravity. 
Has had no difficulty whatever from the brakes creeping on. The 
second train pipe has nothing to do with equalising the pressure. 
Did not think any engineer would use the arrangement Fig. 3 in 
some 1540. As to brake rigging, the straddling rods, as they 

we been called, made an old and well-known arrangement. 
Either Siegrist’s or McInnes’ would have been good practical brakes 
without equalising valves. COross-examined by the SoricrTor- 
GENERAL, much time was spent over the toggle joint question, 
without eliciting anything of importance. Had notsold his patent to 
the Vacuum Brake Company ; received a royalty on his patent, 
dated 7th November, 1878. Much time was expended in ascertaining 
whether Mr. Aspinall called the Hardy sack a cylinder or not. 
Further confusion was caused by the fact that in the printed specifica- 
tion the word “‘cylinder” was sometimes put in inverted commas, 
sometimes it was not. His invention consisted in fitting an air- 

ight sleeve to the piston-rod of the well-known Hardy cylinder. 
itness did not work his brake quite as defendants did; he had no 
auxiliary reservoirs; it was not n . use he had a second 
ipe which acted as a substitute. A double-beat valve was used 


re-examined by Mr. 
the enlargement of a cylinder and a — reservoir, 

Mr, Fisher gave a little evidence of interest. He is oe a 
and wagon superintendent of the Taff Vale Railway. In 1881 the 
ae a | adopted a brake substantially like the defendants. They 

at first a brass ball valve, but they found it slow in its action 
on the hinder carriages of a train, and complaining to the Vacuum 
Brake Company, they were supplied with india-rubber balls much 
smaller. With these the ea works properly. In cross-exami- 
nation by the SoLicrror-GENEBAL he said that the light ball went 
on quicker than the heavy one. The so fitted had made 
70, 000 miles without a hitch. 

Mr. Shotton, assistant locomotive superintendent of the Great 
Northern Railway, said that they had a complete train of twelve 
coaches and an engine fitted with the brake. They used a flap 
valve. The ejector on the engine kept it off its seat. If the 
ejector ceased to suck it closed at once, and the brakes went on. 
They had used a separate reservoir, and also a ‘“‘ cylinder” with 


_ Mr. WessrTERt next proceeded to consider the question of brake 
rigging. He reviewed the evidence at great length. Wedo not think 
it necessary to follow 1 here, b our readers are already in 
possession of the diagrams and drawings of the rigging made by the 
plaintiff and by Chapin. He concluded, after an able speech 
of two hours, by asking the jury to say that properly construed and 
giving the plaintiff the full benefit of his rights, neither of the two 
patents been infringed by the defendants. 

The Soxicrror-GENERAL replied. Although it had been said 
all the parts of the invention are old, where is the invention? it 
must be remembered that a new combination of old things was a 
ga subject for a patent. Although every part of Mr. Westing. 

ouse’s invention was old, he would show that the combination was 
new. He quoted the case of Otto v. Linford, to show that so small 
a thing as the letting in of a little more air by one man than by 
another into the cylinder of a gas engine was a good subject for a 
patent, because an improved result was queleest. As to not 
pains Mr. Westinghouse in the box, it signified nothing, because 

e would have said just what Mr. Imray and Dr. Hopkinson said. 
Defendants were wanted to wait a little longer for Mr. West- 
rr § house to come from America, but they declined. Before 
1874 no apparatus at all like Westinghouse’s had been worked 
aye human being. No witness suggested that beforc 

t date apparatus like either plaintiff’s or defendants’ had 
been worked at all. Although Steel and McInnes had applied 
for a patent before Mr. Westinghouse, they have nok de- 
seri! their invention. Mr. Westinghouse had applied for a 

tent and described his invention. Between 1863 and 
874 no one ever thought of using Siegrist’s invention in any way. 
Siegrist never suggested the storage of force under each carriage. 
Siegrist’s invention could only do a little bit of what Westinghouse 
in view. Mr. Westinghouse wanted a storage of force under 
each carriage. Siegrist had no such idea. Nobody before 1874 had 
ever suggested the auxiliary reservoir for storing force under each 
iage. [Mr. MoutrTon here interrupted the Solicitor-General to 
say that it was admitted by his own witness, Dr. Hopkinson, that 
the auxiliary reservoir was quite old.] The SoLicrroR-GENERAL 
explained that although the auxiliary reservoir was old, in a sense, 
it was quite new in this combination. He disputed altogether that 
it was an old thing with to es, Nobody but Mr, 
Westinghouse had descri the use of auxiliary reservoirs 
under each . What was Mr. Westinghouse’s inven- 
tion? It was a combination which had never before been pro- 
duced, and all the denunciations of Mr. Westinghouse were so 
much dust raised to hide the true issue, Steel and McInnes’ brake, 
counsel contended on a point of law could not be put in as antici- 
pation. A discussion here took ove between Mr. Justice Denman 
and the Solicitor-General as to the definition of what was a 
subject for a patent, the cases of Harrison v, the ytd san sd 
Foundry Company and Clarke v. Adie being cited. The pith and 
marrow of the plaintiff's invention was patentable, contended Mr. 
Webster, and this was the working of the apparatus by means of 
the auxiliary reservoir in communication with the brake cylinder, 
and with an equalising apparatus so that the brakes should not be 
put on when they were not wanted. He then pointed out that it 


. 3 an enlarged top, which worked very well indeed. was nothing to the purpose to say that Westinghouse had never 
im the table are that we have now given all the evidence worth | used the potent whicl be alleged wea infringed. “Sf the potent wns 
- fe producing. good it did not signify whether it was used or not. It was not used 

9, B=— BIOSIS M, ... 2.0 0s a G On the ninth day, Mr. Wepster, Q.C., began his reply for the | only because Mr. Westinghouse had invented a better thing. The 

8&5 defendants. He began by explaining the law concerning combina- | | e valve in connection with the triple valve referred to by Mr. 
607: E=+2023- 1732 M, — 0981 | tion patents. If a man patents a combination of old parts, his | Webster was quite different from the leakage valve in other patents, 
od - claim is confined to the combination of old parts, unless he tells | it acted in an entirely different way. He then went on to con- 

vy, E=—1979+0985 M,+1334M, ... ¢ the public: “‘I claim parts A, B, and C put together, all of which | sider what it was the defendants did. They had the equivalent of 

are old, and to that combination, and, in addition, I claim parts | a cylinder and piston and a pipe communicating with the auxiliary 

85 72 E= +6239—1°955 M, — 1208 M, one d A and B, because I believe that combination to be new.” If a | reservoir. ig Ms: the train pipe; all these they had, same as 
E=051 (M.-M tentee simply says to the ee I claim the combination of A, | the plaintiff. ey had in this pipe, through which they exhausted 

Ye =051 (M,-M,) ore see cece coe EL (20) | B, and C, all of which are old, in order to infringe you must take | the air, a branch communication, which he said was similar. They 

y; E=+6187-1208M,-1955M, ... f all the parts, and you do not infringe unless you take those three | had a valve as the plaintiff had. Now, what kind of valve was 
es : The question was did Mr. Westinghouse claim that which | that? Was ita valve so arranged that it would serve the equa- 

110 YxE =— 808+1334 M, +0985 M, g e was entitled to in the years 1873 and 1874. Counsel then turned | lising purpose which the plaintiff's valve served, because, if so, 
= 66 (M.-M h to Siegrist’s patent of 1863. Nobody had attempted to say that | they inevitably had his combination. Their own witnesses 
.¥sE=0 «(M,-M,)_ ... anes ere peek ME the drawing which they had put in was not a correct representation of | admitted that it was a ball, resting normally away from its seat ; 
y, E=— 924+0981 M, +1722 M, “ what Siegrist described. He pointed out that if Si ’s cylinder— | that being so light currents would round it, no matter for 

see 466—was put on its side, then the flap valve in the piston | what purpose defendants used it. That was the way it acted. If 

B57 E=+ 885-0815 M,... ... hy would act as an equalising valve, for it would not shut until a strong | it was so arran thot, Section serving other purposes, it served 
teas ee Z currentof aircamein. Siegrist’s, without anyalteration save — that one, that did not the less make it an infringement. He cited 
Eliminating y,, y., y;,and y,, we obtain six equations | it on its side, would fulfil all the conditions which counsel’s learned | the case of Cannington v. Nuttall to e this. e defence was 
containing the six M, and from these the following | friends, the Solicitor-General and Mr. Aston, contended for. | that this was notaloadedvalve. This looked likequibbling. All that 
results :— Furthermore, supposing Siegrist had been minded to put a small | was meant by the witnesses was that the valve kept off its seat by 


M, =325; M,=1461; M, =2028; M,=1573; 
M,=569; M,=562; 
and with equations (19) M,=283; M, =502. 

These values have been plotted in Fig. 11, and all the 
moments are now determined by drawing the closing lines. 
Putting the values for M into equations (20), we find with 
E=10,000 y, =0-0018ft.; y, —0°029ft.; y, =O 065ft.; y,= 
O-061ft. If the calculation has to be made for a different 
position of the moving load, equations (20) would be 
used, but the members containing numbers only, i.c., 246, 
2023, 1979, &c., would be different. 

Errata.—Page 356, line 18,read: + 3194eand — 2553e¢, 
instead of — 3194e and + 2553¢. Limes 21 and 22 read : 
0000176, instead of 0°0023. 


LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—QUEEN’S BENCH DIVISION. 
Before Mr. Justick DENMAN and a Special Jury. 


WESTINGHOUSE v, THE LANCASHIRE AND YORKSHIRE RAILWAY 
COMPANY. 

Tuts great case has reached the end of the first act. Many 
days have been spent in the examination of witnesses and the 
speeches of counsel, and upwards of forty models have been put in 
and discussed. Counsel for the plaintiff were the SoLicrToR- 
GENERAL, Mr. Aston, Q.C., Mr. Davey, Q.C., and Mr. CHADWYCK 
Heater; for the defence, Mr. WEBSTER, Q.C., and Mr. MovLTon. 

In our last im ion we ht down our report of the pro- 
ceedings in this case to the fifth day, when the examination of 
Mr. Dean, of the Great Western Railway, took place. The 
defendants called a large number of witnesses, who, however, went 
over and over the same ground. It must be borne in mind that 
neither the judge nor the jury was supposed to know anything 
about brakes, and there were four distinct explanations to be given 
them—that is to say, they were told by the plaintiff (1) what the 
plaintiff’s invention was and how it worked; (2) what he considered 
the defendants’ invention to be and how it worked. Then the 
defendants, when their turn came, told judge and jury (3) what 
their invention was and how it worked, (4) what they con- 

idered to be the plaintiff's invention and mode of working. As 
nearly all this had to be done by witnesses, it will be seen that an 
immense time was occupied in dilating on matters perfectly familiar 
to engineers. We believe, indeed, that those who have read our 
report of the trial cannot have failed to see what the issues are; 
and if we add that the wiinesses on — sides took opposite 
views they will be in possession of the facts. The trial was very 
free from excitement ; indeed, the endless repetition of evidence 

purpose clearly perceptible to the mind, ough n 

to engineers, The jury pro on the eighth day, and asked if 
they were to be — day after day listening to the same evidence. 
To them replied Mr. Justice DENMAN that he had done his best 
for them, and could not stop it. It was excessively difficult to 
interfere, as if either judge or jury attempts to do too much in the 
way of shortening a trial, a new trial is the consequence, 


hole instead of a valve—an arrangement well known in 1873 and 
1874—the operation of the brake would be identical with that 
claimed by the plaintiff. Bolitho in 1872 worked a brake with 
compressed air, with a piston having a differential area on the two 
sides. He then went on to consider Sanders’ patent—see page 466. 
Sanders, it is true, only gave a drawing of the application of his 
piston to a whistle, but he explained that the same action might be 
applied to brakes. If Siegrist took away his clack valve, and turned 
his cylinder on the side, he would have had a brake identical with one 
described by Sanders with a hole ia it as claimed by plaintiff. The 
plaintiff was driven to say the hole was the same as the valve to 
— his net wide enough to take the defendants’ in. Mr. 

ebster then pointed out that in using the triple valve there was 


a liability of the air leaking past and putting the brakes on, and | th 


to prevent this Mr. Westinghouse used a double-ended check 
valve. This valve acted in the same way as his other valve as an 

ualising valve. It wasdescribed in patent No. 1735. Up tothe time 
mS coming into Court the plaintiff alleged that the defendants had 
infringed the claim for this valve, which ran, ‘‘ Use of a loaded 


valve for permitting the escape of fluid leaking into the pipe of the 
brake cylinder, —— when such jibe it ebarged sufficiently to 
cause the brakes to lied.” abandoned this, because 


they could put no one in the box to say the defendants were 
infringing this claim. If a ball valve of an ordinary kind is a 
~~ ¢ valve, if a ball valve has a function of performing 
this marvellous beneficial act, which it must have, otherwise 
they could not suggest that defendants had infringed, then Messrs. 
Steel ani McInnes patent was an absolute and complete 
anticipation of the plaintiff’s. Counsel then traced the simila- 
rity between the two brakes at t length. Mr. Imray had 
stated that the essential features of the plaintiff's invention were 
a cylinder fitted with a piston and connected at one end to the 
train pipe, at the other end to an auxiliary reservoir, and having 
a@ communication between the train pipe and the reservoir, which 
will allow of fluctuations of pressure. Thus the triple valve, the 
cup leathers, the V-shaped rib, and the small cylinder were all 
thrown over' This was the way in which the specification 
was treated in order to hit an invention which proceeded on 
different lines altogether. ney | had put Mr. Imray into the box 
to say that the valve used by defendants not being heavy would 
not act, but Mr. Fisher, of the Taff Vale, and Mr. nm Wright, 
of the Lancashire and Yorkshire Railway, proved that the only 
ight valve they used would act and did act to perfection. 
. Imray and Dr. Hopkinson spoke as theorists, having no 
practical experience. Mr. Imray, in a difficulty, shifted his 
und, and said ball valves were not commonly used horizontally; 
but Dr. Hopki laintiff’s own witness, said ball valves were 
well known as wi g in all positions. Then Mr. Imray had said 
that if the ball was used vertically it would not infringe, but that 
it could not be so used ; but Mr. aston Wright proved that he had 
used them vertically and upside down, and it made no difference ; 
they acted perfectly well. Mr. As stated that he had run it 
on an incline of 1 in 45, and all he wanted was a valve that would 
shut tight. As to “creeping on,” it had no existence, so they did 
not want a valve to prevent it. Creeping on, ing to Mr. 
Dean, of the Great Western Railway, never occurred with the 
vacuum brake, but it did with the Westinghouse brake. The 
No. 1540 patent of plaintiff’s was a useless patent. The defend- 
ants proceeded on entirely different lines, and if the plaintiff's 
t were construed to include defendants’ then it would be 
opelessly bad. 


its own weight till brought up by a strong current of 
air. A valve, no matter what size, say, a pin’s head, if it had a 
load on it, was a loaded valve. To say this was a ball valve and 
not a loaded valve was a mere play upon words, As for Steel and 
McInnes, it was all very well to say that it was the same thing if 
turned on the side. Steel and McInnes did not turn it on the side, 
and no one else did. They said it was not to be done. But the 
defendants might use a flap valve if they liked provided it was not 
& leakage valve. The Solicitor-General then went on to argue that 
they could not dispense with the action of the leakage valve. The 
exceptions cited were all cases of trains running short distances, 
when the brakes would not have time to creep on. The si 


and claimed as advantages 
leakage valve. He then ed in favour of the Westinghouse 
claim to brake rigging. It effected a small but important improve- 
ment on Chapin’s ideas in that it gave a lighter and | better arrange- 
ment. What the plaintiffs were now using was the same as 
ptaney pangs but they said this was the same as Chapin’s ; but 
they did not use Chapin’s, but’ Westinghouse’s, which proved that 
Westinghouse’s arrangement was better than Chapin’s; an 
ag in fact, and therefore a good subject for a patent. 
Why did they not do this before? Because Mr. Westinghouse was 
the first to show the way. The Court adjourned at this point. 

On the tenth day the Soticiror-GxNERAL continued his address, 
which he concluded in about half-an-hour. 
then summed up, and iy? the es aaa to the jury :—As 
to patent No. 1 (1) Is the plaintiff’s invention as the 
combination of Claim 2 new? ?) Is it useful? (3) Is the fourth 
claim in the patent of 1874 new? (4) Is the fifth ditto? Thenas to 
3840 of 1873—(1) Was the combination in Claim 4 new? (2) Was 
it useful? (3) as it infringed? (4) Was the combination in 
Claim 5 of 3840 new ? 

The jury retired at 2.40, and returned into Court at 6 
handed 


Mr. Justice DENMAN 


3840 
Claim 4 was new; (2) that it was useful; (3) that it was infringed ; 


of the leakage or equalising valve, but that they have infringed in 
the matter of brake rigging. Certain points of law having to be 
argued, judgment was not pronounced. We need hardly say that 
it is very unlikely that we have heard the last of this remarkable 


THE DEVELOPMENT OF Exxctric LichTING.—An intelligent lad 
of seventeen, with a decided mechanical turn of mind, has been 
teaching his elders how to “ light up.” This youth, a son of Mr. 
E. Storey, ironmonger, of Oundle, has for twelve months past lit 
up his father’s shop and premises, econcmically and well, with the 
electric light, and gas, we understand, has not been in use there 
since. To the credit of oung Storey it must be added that he 
also made the e which drives the electric lighting machinery. 
—Martineau and Smith’s Hardware Trade Journal, 


| two train pipes were employed. On the Great Northern 
Railway only one train pipe is used; but flap valves are fitted, like 
the one referred to before; had seen brackets to a. a lever in the 
brake rigging tied to the bottom of vans by straddling rods on 
the vans made in 1863. The arrangement was a triangular lop- 
sided while the plaintiff's was a quadrangular 
pyramid. Witness was handed a patent No. 4583, of 1880, by Mr. 
Gresham, and was asked if the valve shown there was not that 
used by defendants. The Judge interposed, and elicited from the 
+ Solicitor-General that they believed the valve used by defendants 
was that described by Gresham. After some discussion the Judge 
rejected this as wholly inadmissible evidence. Mr. Aspinall was 
: 
exception among the witnesses was Mr. Barton Wright, but he was 
fi le manager for the defendants. But the engineer of the Midland 
® had had to invent an improvement. They said that they had 
tried the flap valve. Then Gresham had patented the valve 
new; (2) that it was useful; (3) that it was not infringed; (4) that 
the 4th claim of the patent 1874 was not new; 6) that the 
This means that the defendants have not infringed in the matter 
? 


Dec. 21, 1883. 


THE ENGINEER 


481 


RAILWAY MATTERS, 


t locomotive ever built in America is now being made 
Pi tts = by the Central Pacific Railroad. The engine and 
tender will weigh 105 tons, and will be 65ft, din, long. 
uth Australian Government have agreed to pay Messrs. 
Walker a Swan £5000 in settlement of the claim made by that 
firm of £10,000 for widening the cuttings on the Nairne Railway. 

Tue nine o'clock train from London to Manchester on Saturday 
came in collision at Stockport with a train of empty carriages 
which were being shunted out of the way of the express. Six new 
carriages and one new engine will be wanted. 

THE South Australian Ministry are ag | to oe a Bill to 
authorise the construction of a railway from Adelaide to Willun 
The length of permauent way which will have to be constructed is 
274 miles, and the estimated cost is set down at £378,800. 

x Tasmania Legislative Council has passed the Bill authorising 
tha construstion of the railway from the main line to Oatlands— 
four miles, This will be a very light line. The railway policy 
of the Government seems now to generally accepted by the 
Council. 

Two nger trains are now running daily between Semlin and 
Pesth, leaving Semlin at 8.25 a.m. and 2 in the afternoon, Trains 
arrive at Semlin at 1.40 and 7.14 p.m. The py train covers 
the distance in eleven hours. The Belgrade and Semlin ferryboats 
run in connection with all the trains. 

Two engineers of the Paris, Lyons, and Mediterranean Railway 
have made the discovery that the rails on the line between 
Marseilles and Rog’ have b strongly magnetised by the 
friction exerted by the passing trains. The magnetisation is not 
appreciable until the fish-plates are removed and leaves the rails 
soon after they are taken up. 

On Tuesday the Cirencester section of the Swindon and 
Cheltenham Extension Railway was opened for passenger traffic 
amid great rejoicing. This new line connects directly with South- 
ampton and the south coast a very large district of country, from 
which previously there was either no railway communication or 
railway communication only by very circuitous routes, 

A BLocK occurred shortly before one o’clock on Saturday after- 
noon on the Metropolitan District Railway, through the side rod of 
an engine snapping in two just as a train was leaving Charing-cross 
station for the Mansion House. It became so twisted that it was 
fifty minutes before it could be taken off and the train aes 
thus causing an annoying delay at the busiest part of the day. 

THE New York correspondent of the Jimes says: ‘‘ The steamer 
Alaska, from New York, yesterday carried to England seventy 
British ironworkers recently discharged from the Paterson 
Locomotive Works owing to the want of orders. They intend to 

to the Clyde shipyards, returning b the prospect of any 
erican employment is but slender. This case has aroused some 
comment, but it is believed to be an exceptional one.” 

In New South Wales the tender of Messrs. Proudfoot and 
Logan, for constructing the Coal Cliff to Wollongong Railway 
extension, is the lowest, and has been accepted, the t bein, 


NOTES AND MEMORANDA. . 


Ir is stated that the sea weed Zostera marina, or “ wrack,” 
can be made to yield by treatment with mineral acids, a sub- 
stance r bling horn, capable of being manufactured into forms, 
and of receiving colour from pigments. This substance is called 


**algin,” from alge, the generic name of one common species of | g, 


sea weed, The crude material can be obtained in large quantities 
on all exposed shores, and, the Scientific American says, its pre- 
paration for ultimate manufacture is a cheap process. 

Tue coal-fields of New South Wales are among the richest 
and most extensive inthe whole world. In 1829 the quantity of 
coal raised was 780 tons; in 1882 it was 2,102,281 tons. The 
value of the coal obtained in 1829 was £394; in 1882 it was 
£944,415 12s, 8d. The total quantity of coal raised during the 
period, from 1829 to the end of 1882, was 25,978,132 tons; yet the 

stores of coal have scarcely been touched, and there are 
many miles of valuable coal land awaiting-the capital and labour. 

Ar a recent meeting of the Royal Society of Dublin, Professor 
G, F. Fitzgerald, F.R.S., read a paper on the quantity of energy 
communicated to the ether by a variable current. The author 
shows that an alternating electric current, if it produces radiations 
of the nature of light—as it would do upon the most probable 
interpretations of Maxwell’s electro-magnetic theory of light— 
would radiate energy equal to m* x N* x 10~- “ergs per second, 
where m is the magnetic moment of the current, and N is the 
number of its alternations per second. 

NOTWITHSTANDING the abundance and richness of the iron ores 
of New South Wales, the only works in operation are those at 
Eskbank, in the Hartley district, at the base of the western side of 
the Blue Mountains. e last published return shows that durin, 
1882 the Eskbank Iron Company made 4320 tons of pig iron, valu 
at £15,120, against 2737 tons 12 cwt., valued at £10,950 8s., in 
1881; finished iron, 2139 tons 9 cwt. 2 qr. 20 lb., valued at 
£23,330 19s. 6d., against 3351 tons, valued at £31,056 12s. 6d., in 
1881; and castings, 1016 tons 16 cwt. 3 qr. 22 lb., valued at 
£1773 3s. 3d., against 220 tons, valued at £4011 11s. 8d., for 1881. 

M. JACQUELAIN has endeavoured to procure a pure carbon for 
electric purposes that should be as hard and as conductive as gas 
carbon. He first takes gas carbon, which he submits to four pro- 
cesses :—(1) Treatment with dry chlorine ata red heat for — 
hours; (2) treatment with hot alkali for about three hours; (3) 
immersion in hydrofluoric acid—one to two of water—at a tem- 
perature of 15 deg. to 25deg.; (4) carbonised by heating strongly 
in the vapour of a high a hydrocarbon, for commercial pur- 
poses gas tar will do well. All these operations may be performed 
after the carbon has been cut into sticks. By these processes, 
which do not seem to be new in any pavileniae , the Scientific 
American says, the impurities have been reduced to a minimum, 
and a good, pure carbon is obtained. 

A REPORT on the tensile strength of a Vertongen-Goens cast 
steel wire rope, as shown by test made V4 Mr. D. Kirkaldy for 
Messrs. Cowdy and Co., New-street, E.C., gives the ultimate 
strength of arope 4°625in. in circumference, having six strands, 
and consisting of twelve outer wires and seven inner ones 0°0963in. 


£318,526. There is one tunnel 1056 yards in length. The con- 
tract commences 34 miles from por and ends at 
60 miles 15 chains, being a length of miles 15 chains. The 
amount of the contract is exclusive of the cost of permanent way, 
materials, station buildings, water supply, and compensation for 


Tue chairman of the Stockton and Darlington Steam Tramways 
Company, at the annual meeting held at Stockton on the 15th 
inst., reported that the average running cost of the Merryweather 
tramway locomotives working their Stockton lines amounted to the 
very small sum of 3}d. per mile. These results, we believe, sur- 

those obtained on = other tramway line, either in the United 

gdom or abroad.  Merryweather tramway engine on the 
Dewsbury, Batley, and Birstal lines are also, we are informed. 
giving excellent results. 


Loup complaints are being made in Queensland at the delays in 
the conveyance of produce on the Southern and Western Railway. 
The rolling stock is quite inadequate for the traffic, nor are there 
——e trains to keep the stations from being blocked up 
with goods. Below the range special goods trains have been put 
on, but even with this the receiving stores are crammed. It is 
evident that a single line of rails is not nearly sufficient for the 
traffic at that end of the colony, and, as a second cannot be laid 
down on the present track without widening the bridges and 
tunnels—an enormous and very costly undertaking—the absolute 
necessity of connecting the Killarney and Fassifern lines should 
force itself upon the authorities as a work which must soon be 


. undertaken, 


Tue Patent Shaft and Axletree Company, of Wednesbury, who 
has obtained a large sale in Canada for its steel tired elastic 
wrought iron railway wheel, claims that its wheels, which are 
taking the place of cast iron wheels in America for passenger 
traffic, although high in first cost, possess superior merits to the 
cast iron chilled railway wheels in general use in the States. These 
latter are cheaper, but are inferior in wearing power. Mr. 
Herbert Wallis, mechanical superintendent of the Grand 
Trunk line, reports that the average mileage of 828 wheels for the 
first turning has been 73,566 miles, and these are still running. 
The highest mileage obtained from the first turning has been 
228,643 miles, and the highest total for any wheels now in the 
service 474,311 miles, Since numbers of railway engineers in the 
States are now preferring the steel-tired wheel to the chilled wheel 
for passenger service, there is good reason to expect that the patent 
wheels will be used on the States lines; but chilled wheeis still 
hold their own in the States for freight car service. 


On Monday the French Chamber took up the Public Works, or 
special Budget. The vote of 3,300,000f. for the Senegal Railway 
was sharply criticised. It was argued that in four years 33 kilo- 
metres of line had cost 35 millions; that the rails were rusting in 
the sand; that 2000 lives had been sacrificed ; that 100 kilometres 
had still to be constructed in a hostile region; and that there 
would never be the smallest traffic. M. Rouvier replied that a 
considerable portion of the outlay had been upon forts, of which 
four out of five were already erected; that 100 kilometres of rail- 
way out of 125 were completed ; that the mortality had only been 
350; that a staff of Europeans and Moors had been engaged for the 
coming season; and that France would be discredited by the 
abandonment of the enterprise. The proposal was rejected by 


, making in all 114 wires on a central hemp core, as 
138,870 lb., or 62 tons. The rope weighed 19°75lb. per fathom, or 
3°29 lb. per foot, or a little less than the weight of square bar stee! 
lin, square. The sectional area of the wires is. 0°728, and of the 
114 wes 0°8299, which does not seem to agree with the weight, 
and the discrepancy is, no doubt, due to very minute error in 
measuring the diameter of the wire, this measure being —_, 
and multiplied by 114. Taking the area as 0°83, the ultimate 
strength comes out at 74°7 tons per square inch, 

A USEFUL rheostat has been devised by M. Trouvé, the well- 
known Parisian inventor. It consists of a German silver spring 
inclosed in a nickel-plated tube, the spirals not being allowed to 
touch each other, and insulated from the tube by a pasteboard 


MISCELLANEA. 


Some workmen have discovered a og grotto, containing 
marvellous stalactites, at Roisin, near Mons. 

Tut Eastern Telegraph Company has concluded an 
ment with the Government to establish 
uakin, 
Tue whole of the network of the Belgian telegraphs will be 
conan for telephonic communication within a period of four 
months, 

THE new gunboats Dolphin and Wanderer, built by Messrs. 
Raylton Dixon and Co., of Middlesbrough, left the Tees for 
Sheerness on the 11th inst. 


THE gasworks at Clayton, near Bradford, were entirely 
demolished during the gale last week, over 200,000 cubic feet of 
gas being liberated and ignited. 

Messrs. E. Wurrsy AND Co., of West Hartlepool, have this year 
built twelve vessels with an aggregate tonnage of 21,199 tons, 
This is about 700 tons less than they turned out last year. 

Tue depressed state of trade has made it necessary to close all 
the coal pits along the Monongahela River, near Pittsburg. This 
week work will suspended in 75 pits, and 6000 men will be 
rendered idle, 

M. G. Trovve has fitted small incandescent lamps to the 
jewelled heads of canes and other objects, supplied by a bichromate 
of potash battery carried in the pocket. It is said that the light 
thrown by a large diamond is sufficient to read by. 

A FIRE, which soon assumed great [xy om wee broke out in the 
night of the 17th inst. at the al Lisbon. The 
training brig Camoens, a new vessel just about to be launched, 
was totally destroyed, and several depéts were burnt to the 
ground. There was no loss of life, and none of the dockyard 
staff sustained any injury. The damages are placed at £100,000. 

THE bore hole put down on the north side of the Tees by Messrs. 
Atkinsen and Co. in search of salt has now been definitely dis- 
continued, after having penetrated to a depth of 1200ft. without 
success, It is believed, however, by certain experienced mn oom 
that another 200ft. might lead to the discovery of coal, and an 
attempt is being made to form a syndicate to provide the means of 
testing the validity of this belief. 

Tue January number of the English Illustrated Magazine con- 
tains among a number of beautifully illustrated articles, one of 
interest on Rivers and River Gorges of the old world and the new, 
by Professor Archibald Geikie. Itis of much interest to geologists 
as well as engineers, the formation of the _— gorges and canons 
of the Colorado being here described with much clearness, and 
showing what enormous forces were at play in their production, 


THE seaport of Aber, Cardigan Bay, has been offered for sale by 
auction. The population of the town is 2000, and the estate put 
up for sale comprises 400 houses, four chapels, two school =) 
townhall, and market place, together with harbour and dues. The 
manorial rights of Llyswen, having a sea frontage of seven miles, 
and the rights of shooting and fishing, were also put up in a lot, 

ther with a large quantity of building land. Lewis 


1 | offered £24,000, but the estate was withdrawn. 


A NEw type-writer has been brought out by Mr. F. W. Ticeh 
of Colmore-row, Birmingham, which he claims possesses sev 

ints of es see gra upon the American Remington machine. 

Mr. Ticehurst’s invention the letters are india-rubber ¢; 

arranged on the edge of a portion of a wheel, the position of which 
is changed by the key-levers, so as to present the — letter 
opposite a slot in a protecting shield in front of a roller on which 
the paper rests. The pressing down of a key both turns the wheel 
and then presses it on the paper, which receives the impress of the 
letter ite to the slot. 


sheathing. Inside the spring is a rubbing contact formed of a 
metal rod split into four parts, like the split ap of a resistance 
box. This rod is graduated in divisions, The current enters at 
one end of the spring, traverses it, the rubbing contact, and the 
graduated rod. en the rod is deeply inserted into the spiral 
coil, the current only traverses a few turns, and the resistance in 
circuit is very small; but when the rod is pulled out, the number 
of turns inserted is considerable. The divisions on the scale tell 
the number of turns in circuit. The device is employed by Trouvé 
in tion with his polyscopes to regulate the strength of cur- 
rent supplied by a small Planté accumulator. 

SomE idea of the size of the colony of New South Wales may be 
obtained by contrasting it with the areas of other countries which 
are more largely known. It contains an estimated area of over 
310,700 miles, which is more than the whole of the United King- 
dom, France, Belgium, Denmark, and Sweden. If the Netherlan 
were added to the list, the whole of these countries combined 
would be only about 4923 miles larger than New South Wales, 
which occupies but little more than one-tenth of the Australian 
island-continent. Yet while the population of these countries is 
86.954,625, that of New South Wales at the end of 1882 was only 
817,468, or less than quarter the population of Loudon. Belgium, 
with its limited area of 11,373 miles, contains a population of 
5,519,844, or about six times as many inhabitants as are to be 
be found in New South Wales, with a territory fifteen times as 
large. Everything that is naturally grown or produced in these 
countries is also grown or produced, often in greater abundance, in 
New South Wales, which is practically a repetition of South- 
western Europe in the Southern Hemisphere. 

THE weight of a cylindrical iron wire one mile in length and 
ving one ohm resistance at 60 deg. Fah., is called an ohm-mile. 


While the first iron telegraph wire was specified to give an ohm-mile | discussed 


of 5500 lb., it is now obtained as low as 45201b., and the maximum 
resistance specified at 48001b. The ordinary best puddled iron is 
at present used only for fencing purposes, but a mild English 
Bessemer steel is largely used for railway telegraphs and for stays; 
however, the resistance is very high, owing to the presence of 
manganese. The wire used by the Post-office is made from Swedish 
charcoal iron, with an ohm-mile resistance of about 4520 lb. 
Swedish Bessemer, or a specially prepared low-carbon English 
Bessemer, is adopted by the Indian Government, with an ohm-mile 
resistance of about 5000lb. Cast steel wire, with a breaking 
weight of about 80 tons to the square inch, has been adopted on 
the Continent for telephone currents, with an ohm-mile resistance 
of 8000 lb., while in England, where speed of working is the 
prime consideration, and length of span negligible, electricians are 


234 votes to 197. This decision marks a reaction from the colonial 
extension mania, which a few years ago led to the Flatters 
Expedition for surveying a railway from Algeria to Senegal, vid 
Timbuctoo— an expedition massacred almost to a man, 
“Vus, this is a pretty lively place, I admit,” said the station 
nt of the Pennsylvania Railroad at Elizabeth, N.J., to a reporter 
of the National Car Builder, as the Pacific Express went thunder- 
ing by. ‘‘Take such a spot as this, where two roads like the 
Jersey Central and the Pennsylvania cross each other, and things 
can’t be very slecpy. How many trains here in twenty-four 
hours? Well, on ordinary days we have about 380, but there have 
been times when the number has reached 400, These are express 
trains, — freights, through freights, excursion trains, and coal 
rushing by at all hours of the “7 and night. That flagman 
out there has no ‘soft thing.’ It would be a great convenience to 
him if he was cross-eyed; for he has to look in four directions at 
once in order to ng out of the way of the trains. He can’t do, 
as I’ve known them do at some junctions—attend dog fights, or go 
round the corner for a drink. He must be right there every 
moment while on duty, or lose his tion. Not only are the lives 
the passengers in his hands, but also the lives of hundreds of 
le who are obliged to cross the track in passing from one part 


~ of the city to another.” 


tisfied with a breaking strain of 22 tons on the square inch; in 
the Colonies, where long spans are essential and speed of working 
not so important, the specification was 30 tons on the square inch, 

Tue following are the heights of a few of the tallest steeples :— 
Pisa, leaning tower, 179ft.; Baltimore, Washington Monument, 
210ft.; Montreal, Notre Dame Cathedral, 220ft.; Boston, Bunker 
Hill Monument, 221ft.; Montreal, English Cathedral, 224ft.; Paris, 
Notre Dame, 224ft.; Bologna, leaning tower, 272ft.; Cairo, minaret 
of Mosque of Sultan Hassan, highest Mohammedan minaret in the 
world, t.; New York, Trinity Church, 284ft.; Florence, Cam- 
eee) or Glotto’s Tower, 292ft.; Lincoln, Cathedral, 300ft.; 

ashington, Capitol, 307ft.; Venice, Campanile, 322ft.; New 
York, St. Patrick’s Cathedral—to be when completed—330ft.; 
Utrecht, Cathedral—formerly 364ft.—338ft.; Florence, Cathedral, 
352ft.; Milan, Cathedral, ft.; London, St. Paul’s, 365ft.; 
Brussels, Hotel de Ville, 370ft.; Lubeck, Cathedral, 395ft.; Ant- 
ane Cathedral, 402ft.; Amiens, Cathedral, 422ft.; Hamburg, St. 
Michael’s, 428ft.; Landshut, St. Martin’s, 435ft.; Cairo, Pyramid 
of Chefren, 446ft.; Vienna, St. Stephen’s, 449ft.; Cairo, Pyramid 
of Cheops—original height, 480ft.—450ft.; Rome, St. Peter’s, 455ft. ; 
Rouen, Notre Dame, 465ft.; Strassburg, Cathedral, 468ft.; Ham- 
burg, St. Nicholas, 473ft.; Cologne, Cathedral, 511ft.; Washington 
aoe t—intended height as given by the Scientific American— 


Ir is reported that the extensive premises recently erected on the 
Tyne by the North-Eastern Marine Engineering Company, 
Limited, and which were fully described in THe ENGINEER, have 
been acquired by a syndicate for the purpose of forming a company 
for the manufacture of engines and boilers on an extremely md 
scale. It is also intended to provide graving docks capable of 
adm itting the largest class of steamers, The title of the new com- 
pay will be the River Tyne Dry Docks, Engineering, and Boiler- 
making Company, Limited, and it will probably be the largest con- 
cern of the kind on the North-East coast. 

Unpber the heading ‘‘ Look out for Leaks in Ammonia Ice Ma- 
chine Pipes,” the Scientific American says:—The cellars of a 
Cincinnati brewery are cooled by ammonia gas, carried through 
them in pipes. A leak recently occurred just outside the cellars, 
and the gas was set free under the stables, forming in the moist 
atmosphere hydrated ammonia, intensely corrosive to animal 
tissues. In afew seconds this began to act upon the lungs and 
eyes of the horses, and sixty-six of them were soon dead or dying. 
Even some street car horses passing were said to be so powerfully 
affected that they fell to their knees, and were with difficulty 
roused to drag a car and its passengers out of danger. One man, 
standing near the stable door, was seen to fall, but was rescued by 
those who had noticed it from a distance. This singular accident 
should impress upon those who have the management of ice ma- 
chines the necessity for great care and watchfulness, that we may 
not some day have an accident in this line as serious as the blowing 
up of a steam boiler can sometimes be, 


TuE following, taken from our columns of twelve years ago, is 
now of interest to bicyclists and tricyclists:—‘* The practical value 
of the velocipede as a means of locomotion has been 5 ae | 

i in a well-considered paper by Mr. Lauder, O.E., 
before the Liverpool Polytechnic Society. As advantages and dis- 
advantages of bicycles, tricycles, &c., are very equally balanced as 
compared with each other, Mr. Lauder’s conclusions may be con- 
sidered, the Mining Journal remarks, to apply equally to all kinds 
of velociped The velocipede possesses no advantage; that is to 
say, @ man can with equal exertion walk or run quite as far in a 
day of eight hours as he can travel with a velocipede in the same 
time. Mr, Lauder, being a velocipedist himself, has given the 
velocipede all the advantage in the argument that was at all pos- 
sible, yet he can only show that, although for a journey of a few 
minutes’ duration a good speed of twenty-four and a-half miles 
per hour may be obtained, not more than thirty miles in the day 
of eight hours can be traversed. Mr. Lauder is of opinion that, as 
a means of travelling, the velocipede has very little chance of 
coming into use, although as an instrument of healthful exercise it 
is worthy of consideration.” 


THE iron trade of Belgium is in an exceptionally depressed state 
for want of orders; and ironmasters have been casting about for 
something just to keep their works open during the winter. They 
observe that iron sleepers are largely used in Germany, where they 
are ordered in lots of 20,000 and 30,000 tons at a time, whereas in 
Belgium the triais made were not considered to give good results. 
They attribute this circumstance to the attempt to make iron = 
manent way for the same 7 as one with timber sleepers. e 
economy due to the use of the iron results from the greater dura- 
tion and the reduction in labour for renewals, while the old iron is 
always worth something for working up again. M. Sadoine, of 
the Cockerill Works, convened a ting of ir ters at the 
Grand Hotel, Brussels, when it was agreed to petition the Minister 
of Public Works to institute on the State railway a fresh series of 
experiments with iron sleepers, and to entrust a trial order of 1500 
to 2000 tons to each of the principal ironworks, one-third of the 
price to be spread over five years at the rate of interest to be agreed 
upon, M. Victor Gilliaux, president of the Association de 
Maitres de Forges de Charleroi, undertook to hand the petition to 
the Minister. e ironmasters rely upon the Minister’s well-known 
selicitude for the welfare of the working class to give this proposi~ 


tion a favourable consideration, 
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THE SOCIETY OF ENGINEERS. 
ROLLER MILLING MACHINERY. 

Ar the meeting of the Society of Engineers, held on December 
3rd, at the Westminster Town Hall, Mr. Jabez Church, president, 
in the chair, the following paper on “‘ Roller Milling Machinery,” 
by Mr. J. Harrison Carter, was — 

The object of this paper is to describe the manufacture of pure 
flour by the roller milling system—which is su ing the mill- 
stone system, and revolutionising the milling industry of this and 
other countries. It is ery. thought that the manufacture 
of flour requires little care and skill, and that the most primitive 
machinery is sufficient for its successful accomplishment; and 
doubtless this is partly owing to the long continued pre-eminence 
of the millstone, which is mentioned in the earliest Biblical and 
other historical records. As a matter of fact, however, the 
duction of pure flour is a task of great delicacy and intricacy. The 
author proposes to treat the subject of his paper under the follow- 
ing heads :—(1) The extensive character of the British milling 
industry; (2) the importance of excelling in the quality of our own 
flour, in order to secure the benefits of its manufacture for our 


own country; (3) the merits  #- flour; (4) the formation of 
the wheat- the miller’s difficulty ; (5) millstone milling and 
its defects; (6) the manufacture of pure flour by the roller milling 
system ; (7) roller milling machinery described. 

The British milling industry.—Mr. H. Kains Jackson, the 
eminent authority on grain statistics, estimates the ption of 
flour in the United Kingdom and Ireland for the present cereal 

ing the average price at 33s., this gives a to ue 
£59,400,000. 

Importance of excelling in our flour.—Mr. Jackson, when sending 
the author the above information, added, that out of the above 
quantity of flour, not less than 5, or more than 6 million sacks will 
be imported in the manufactured form. Though this shows that 
the greater proportion of flour is still manufactured here, he states 


that + and rapid are being made by foreigners, e.g., in 
1870-71 the flour imports were 1,921,564 sacks—in 1881-82, 
5,600,000. This rise in the decade is much larger, pro réta, than.in 


wheat ; the proportions put roughly being flour 250 per cent. in- 
crease, wheat 75 per cent. increase. This is a strong argument for 
the more general use of bettermachinery in England. It is well known 
and acknowledged that until comparatively recent years French 

illers were far in advance of ours and those of other countries, 
and that, therefore, when they in turn were superseded by the 

ungarians and Americans, they, not being so far behind as our- 
selves, suffered less. Mr. Jackson illustrates this very clearly. He 
says :—“‘ The United Kingdom imports about 15,000,000 quarters 
of wheat, France imports 5,000,000, therefore France should also 
import one-third as much flour as the United Kingdom, but she 
does not, taking less than one-tenth.” Mr. J. H. Chatterton, the 
secretary to the National Association of British and Irish Millers, 
who is entrusted by millers in all parts of the kingdom with the 
insurance of their mills, and who, therefore, has special means of 
arriving at the cost of the machinery at present in use, estimates 
it at 7} millions, there being, he says, 10,000 mills in the United 
Kingdom. This amount does not include engines and boilers, or 
water-wheels. The supplying of this machinery should be kept, 
first in the interests of our common country, and next of our pro- 
fession, as much as possible in our own hands. 

The merits of pure flour.—With regard to the merits of pure 
flour, Dr. Charles Graham, Professor of Technology at the Univer- 
sity College, London, in his series of Cantor Lectures, in the winter 
of 1879 and 1880, says : “‘ Practice proves that a labourer who has 
work to do demands white bread, and any addition he makes is in 
the form of meat or fat.” Other authorities, such as Professors 
Chureh, Graham, Allen, Voit, Schenck, &c., are of similar opinion ; 
and only last month Mr. Jago, F.C.P., chief of the Brighton School 
of Science and Art, in a paper on Bread-baking, read before the 
National Association of Millers, propounded the same views, viz., 
that the germ and bran of wheat should be removed from the flour. 
He reasons: “Firstly, that their retention does not add to the 
nutritive value of the flour, as, although they contain nitrogenous 
or flesh-forming compounds, yet their removal only lessens the 
percentage of these bodies from 11°0 to 10°5 per cent., while, as 
they contain a large quantity of cellulose, the residual flour, after 
their removal, is richer in starch by over 4 cent. Secondly, 
the bran and germ contain bodies which, in the presence of mois- 
ture and warmth, act rapidly on the starch, converting it into 
sugar and dextrine, and thereby lowering the quality of the flour 
and the loaf of bread.” ‘ But following the example of Dr. Graham, 
and using our own common observation, what do we find? That, 
as he says, labouring men who have to work demand white bread. 
‘The author is well acquainted with all parts of the kingdom, and 
can testify that the purest bread is to be found, either in the chief 
manufacturing districts, or where—as in Ireland—the labouring 
classes depend to a very t extent on bread as their daily food. 
Again, if the offal of wheat contain so abundantly the bone and 
sinew and power-producing properties claimed for it, why does it 
not secure an exceptionally high price, and become a chief article 
of food for our labouring horses? 

The formation of the berry.—The constitution and formation of 
the wheat berry has made the perfect separation of the flour from 
the offal most difficult of accomplishment. By kiln drying oats 
and then passing them through a millstone set rigidly at a correct 
distance apart, the husks come off quite easily, leaving the kernel 
to a great extent intact. The same applies to peas when dried ; 
the then brittle bran comes freely away with a slight touch of the 
stone. The skin of the oat, bean, pea, &., se; te from the 
kernel by being dried. The bran of wheat, though rendered more 
brittle by the same means, does not become detached. The 
unequal shape of the wheat berry also prevents the bran being 
removed by outside application. Decortication has long been 
attempted, but has failed. When most perfectly done so much of 
the ends of the wheat containing good flour has been rubbed away 
with the bran, that the loss from its being mixed would be ruin to 
the miller. Even were it not so, and all the bran rubbed at last 
off the grain at its smallest diameter, leaving merely a round 
ball—like pearl barley—remaining, the branny crease would be 
found still left untouched, nearly dividing the ball, and thus 
proving decortication imperfect. Having shown that the bran 
cannot be taken from the kernel, the author will now proceed to 
explain why the millstone is being superseded by the roller mill 
for taking the kernel from the bran. 

Millstone milling and its defects.—WMillstone milling, as nearly 
universally practised here, has been as follows:—The wheat, after 

ng ugh the usual wheat-cleaning machines, is ground 
tween a pair of millstones, and the latter are set sufficiently close 
together to practically remove all the flour from the bran. The 
meal, as it is then called, goes into the silk reels, or wire cylinders, 
or cloth bolters, and is dressed. The stones are usually from 4ft. 
to 4ft. Gin. diameter, and travel at from 100 to 120 revolutions per 
minute, according to the diameter and the fancy of the miller. It 
has never been conclusively proved what surface of stone the wheat 
is caused to traverse before it escapes, but it is believed to be at 
least 3ft. or 4ft. Those who know what French burr stone is like 
~—so finely porous and so rasping, and, when made into a millstone, 
80 flat on the surface—will understand that this ordeal of grinding, 
this extreme of frictional treatment over so large a surface—and a 
smaller surface with the flat face of a stone does not answer—is 
enough to rasp off the bran an excessive quantity of bran flour ; 
and so it is, spoiling the flour and spoiling the loaf. It cannot be 
argued that we should in this country adopt the gradual reduc- 
tion by millstone system so long practised on the Continent. 
Even in experienced hands, it had to be doned in favour 
of rollers. “But,” said the Americans, “these Hungarians 
Germans were always careless with their stone-dressing,” and 

so with their developed attention to the 
thought to avert the reconstruction of the machinery their 


gigantic mills, and they introduced what they called the “ new 
process,” but this system has also been superseded, Tbe French 
excelled for a long time as millstone millers, principally by means 
of dressing their flour very finely through silk, and now ne also, 
though late, are turning their attention to the roller mill, finding 
that fine dressing cannot eliminate the bad coloured bran flour 
made by the stones. 

Roller milling and its merits.—Roller milling was first success- 
fully carried eut in Hungary, and it gradually spread through 
Austria and Germany. It was introduced into this country about 
1874. In 1877 the author organised a party of British millers to 
visit Austro-Hungary; forty gentlemen went, were kindly 
received by the leading millers of Vienna and Buda-Pest, the best 
mills in these towns were thrown open to them, and knowledge was 
gained then which has been of service—speaking personally—ever 
since. It was not until 1880 that the first complete roller plant 
was started in America, but so enterprising are the millers there 
that already most of their principal mills are working on the 
roller system. The author has distinguished the new milling from 
the old by calling one the roller, the other the stone system, and 
this conveys a correct impression of the difference, as the semolina 
and middlings made in both cases, when worked by gradual 
reduction, are purified through very similar purifiers, and the 
flour dressed through exactly the same description of dressing 
machines. The machines used in a modern ual reduction 
roller plant are, roughly speaking, as follows :—Five or six succes- 
sive fluted roller mills to detach the kernel of the wheat from the 
bran, leaving the latter with no flour—commercially speaking 
—remaining on it. The broken wheat from each roller mill is 
followed by a dressing or sifting cylinder, which removes the 
flour, middlings, and semolina, and sends the overtails in its turn 
to the next roller. The flour from the first cylinder is almost 
invariably kept separate, it being, though small in quantity, of 
very bad wuiie. The abstraction of this flour is one of the 
advantages claimed for gradual reduction milling. The bran from 
the last fluted roller goes straight to the bran sack, and if ined 


them in thin, even streams, through two feed rolls. All fluted 
rolls are of chilled iron, and should be made as hard as is com- 
acta with the fact of their having to be fluted. The wheat 

ing by preference graded into two sizes, prepara to its 
passing to the first machine, in order that the larger and smaller 
orsemp can be similarly treated, necessitates one pair of rolls 

ing more finely flu than the other. The author usually cuts 
eight flutes per inch and ten respectively, the flutes being cut 
spirally. Fluted, or as they are called ‘ brake,” rolls are used in 
sets of five, six, or seven, acoording to the ideas of the maker or 
user, there being generally two or three additional flutes per inch 
on the rollers of each successive set, The oe of roller mills 
must be accurately and well made, and adjustable in all directions, 
so as to ensure the rolls being capable of setting perfectly parallel, 
The smooth roller mill is constructed with three rollers, one above 
the other. The feed passes out through one feed roll, and is 
divided by a sharp straight edge into two equal streams, one being 
crushed between the top and middle roll, the other between the 
middle and bottom rolls, The gears in this mill are encased in an oil- 
tight compartment, to save loss of power by the friction of dry 
gears, and to prevent wear and tear. The bearings con- 
tain their own oil. These rolls have been in use for the last 
six years, and not one bearing, so far as the author has 
been able to ascertain, has yet worn sufficiently to require repair 
or refitting, and only one set of gears has worn out, The gear case 
in this set had evidently not been supplied with oil, Some of the 
earliest machines made, and which have been working day and 
night continuously, have been examined lately, and have no 
shoulders, even on the teeth. The sieve purifier is used to purify 
middlin The latter are made to pass in an even stream across 
the whole width of a vibrating sieve covered with silk. The fan 
causes an air current to pass through the silk meshes, which carry 
off into a dust collector the light branny particles, These machines 
require very delicate adjustments of vibration of sieve and strength 
ao current, Centrifugal dressing machines are now very largely 


by the side of the millstone brand, is found to be much less — 
showing that it has been subject to much less friction. If wheat 
be imperfectly cleaned, the ‘* beard” is left on, but millstones in 
the operation of grinding rub it nearly all off, whilst in roller bran 
much of it can be found remaining. One great merit of the roller 
mill gradual reduction system is, that whilst the bran is under 
treatment in order to have the kernel removed, but very little 
flour is made, as compared with millstones, whilst at the same 
time it is much better in quality, showing again the absence of 
excessive friction. The semolina, middlings, and flour from the 
various breaks are next treated—together in some cases, in others 
separately—to a course of dressing, sizing and purifying. The 
largest pieces of the kernel are in this country called semolina, and 
these are operated on generally with. gravitation and wind 
purifiers of various kinds. e fan of these machines 
creates a current of air, which carries off the light 
branny particles which are mixed with the pure. The 
smaller products of the kernel, called middlings, are usually 
by preference treated over what are called sieve purifiers—i.c., 
sifters covered with silk gauze, through which currents of air are 
made to pass. The difference in the specific gravity of the pure 
particles of fine middlings and those which are wholly cr partly 
offal is so slight that the most delicate treatment is absolutely 
necessary. The lightest, and consequently lowest, quality of par- 
ticles mixed with the good middlings are carried off by the air 
currents; the medium, though not carried off, are prevented by 
the air from falling through the silk meshes, and they finally pass 
over the tail of the sifter. The middlings which pass through the 
sieve are pure. The semolina and middlings being now f: from 
all possible offal particles, the pressure necessary to reduce them 
into flour is applied by smooth rollers, with their small points of 
contact, instead of by the large surface of the rougher millstone. 
The larger semolina has the germ present with it, and its gravity 
being equal to that of the pure particles, the wind purifier is unable 
to separate it. This germy semolina is therefore crushed lightly 
through smooth rolls, and then dressed through a silk dressin 
machine, The germ being flattened, passes away at the end o' 
the dresser, and thus is prevented from mixing with the flour and 
lessening its value to the purchaser. All the other middlings are 
dressed through silk after crushing, some portions of them requiring 
to be rolled and dressed more than once, before all the flour 
they contain is procured. Many little amplifications and modifi 
tions of treatment take place, which, though easily pointed out in 
a mill, are impossible of explanation in a paper like this. Briel 
stated, the advantages of the roller system over the millstone (bot 
working by gradual reduction) are, in the author’s opinion, as fol- 
lows :—The sharp flutes of the ‘‘ break” rollers detach the kernel 
from the bran with less friction than the flat and rougher surfaces 
of the stone, ¢.g., the s at which the flutes of the fast roll 
travels is from 450ft. to 550ft. per minute. The flutes of the slow 
run at 180ft. to 200ft. per minute in the same direction, thus 
giving a differential speed of only two to one. The point of con- 
tact or grinding surface is clearly very small on a roll of only Yin. 
diameter. The — speed for millstones, we may assume, has 
been ascertained after its many centuries of use, and may be stated 
at 1500ft. per minute at its periphery, and the nether stone being 
motionless, much more friction results than in the case of the roller 
mill, with the differential speed of only two to one between the 
operating surfaces. The latter, in the case of stones, has been pre- 
viously put at from 3ft. to 4ft., and when used for gradual uc- 
tion, as many breaks are required with rollers, thus proving the 
shape of the fluted roll more scientifically correct than the operat- 
ing portion of the stone. The material iron is, in the author’s 
=: much less capable of producing bran flour than stones, 
e latter retains for a long time its comparative roughness, 
whereas in the case of the most successful decorticating machine 
that has been invented, the author was told by one of the users, 
that in order to produce the best results, the drive of the machine 
should be reversed every hour to bring re-sharpened edges into 
action, as the silica in the bran of the wheat polished the steel so 
quickly, and ] d their capacity as a bran scourer. Then, 
again, when the kernel in the shape of purified semolina and 
middlings has to be finally crushed, the smooth roller mill 
makes flour of a better colour than stones, owing to the 
fact of their applying less friction ‘to any of the branny 
gpm that it has been found impossible to separate. 
e gradual reduction by millst , referred to in making the 
above comparison, has not been generally practised, except on the 
Continent. Over the old English system of flat grinding, the 
roller system has even greater advantag R ber that whilst 
by the former the 75 per cent. of pure flour which, roughly k- 
ing, good wheat contains, is ground into flour, whilst the 25 per 
cent. of offal—bran and germ—is present with it, and undergoing 
produced and friction, which, as was said earlier in the paper, 


uced such a polished appearance as compared with roller bran. 

n polishing anything, the rough surface removed to produce the 
polish can usually be seen in dust as it comes off. In milling, the 
immense quantity of bran flour which, it is now known, is rubbed 
off by the stones, is lost eight of amongst the pure flour, and much 
of it being as fine, is thus irretrievably mixed with it to the great 
injury of its quality. A point which proves conclusively that the 
rolls apply less friction than the stones, is the remarkable one that 
though considerably more machines are used, far less power is con- 
sumed. In the mill of Mr. Moss, of Salford, which the author fitted 
up, no change whatever was made in boiler, engine, or wheat-cleaning 
machinery, and the result was that for every 550 sacks of flour 
made by the millstones, nearly 900 could be made by the roller 
plant, the engine being worked up to its full power, and being also 
roved by indications taken by the Steam Users’ Association, to 

ve been indicating about the same power. 

Roller milling machinery described.—The author will now A nos 
ceed, in co’ es 
employed in roller milling. The fluted roller mill taken as an 
illustration is fitted with two pairs of rolls,"the wheat passing to 


tead of the old hexagonal reels, which on allowed the 
flour to sift out through the silk meshes as it rolled, of its own 
weight, down the ascending silk cover. The centrifugal machine 
is formed of a slowly revolving cylinder covered with silk gauze. 
Within it revolves at a faster s , in the same direction, a 
number of beaters, which, striking the material being dressed 
against the silk, produces an evenly flour, 


THE UNITED STATES CRUISERS, 

THE United States Press is much exercised by our criticisms on 
the proposed United States cruiser, Chicago. The Nautical 
Gazette says :—‘‘ The criticisms of the London ENGINEER on the 
beam engines for the Chicago are very severe. Not being an engi- 
neer we do not me to discuss the correct of the criticism ; 
but from the tone of the article we are satisfied with its unfairness. 
B beam have not. been used on board British ve is 
no reason that they may not be made to work well. They have 
answered admirably on board our side-wheel river boats; while the 
British adhered to their oscillators for the same class of boats, 
believing and declaring that the American beam engine was in- 
ferior.” The Mechanical Engineer says :—‘‘ Elsewhere we print 
two criticisms upon the engines of the new cruiser, Chicago, 
recently illustrated in this paper. These criticisms refer solely to 
the design, and not to the system, which, as engineers in this 
country know very well, has been sufficiently tested to warrant its 
adoption in the Chicago. Marine beam engines are no novelty; 
but, judging from the utterances of the London ENGINEER, they 
are quite new. That paper, in a recent issue, condemns the 
engine for marine use from every aspect; but it seems to wholly 
ignore the fact that the American beam engine has been in use in 
every quarter of the globe for nearly a third of a century. It has 
crossed the ocean in steamships and steamboats, navigated the 
Danube and the China Seas, crossed the Pacific to Japan, 
rounded the Horn, and constantly goes up and down this 
coast in all sorts of weather at all seasons of the year; all this 
with perfect safety to itself and the vessel it isin. Many years 
ago, when the side-lever engine was the only form in general use, 
Commodore Vanderbilt fitted a steamship with a pair of beam 
engines, and went all over the world with them. When he reached 
England engineers there were unanimous in condemning them, and 
prophesied all sorts of things regarding them, none of which hap- 
pened. The same hue and cry was raised abroad when the present 
vertical engine was intoodacel, for the English are nothing if not 
conservative, They clung to the side-lever engine and paddle- 
wheel as the only true faith, and did not abandon it until the logic 
of dollars and cents compelled them to, The London ENGINEER 
makes a specific point against beam engines for tw n screws, But 
even from this aspect it is at fault, for beam engines have been 
applied to screws in several instances successfully, and are now 
running. There is a twin-screw steamer with beam engines, 
designed by Frank Stevens, now in daily use in the Pennsylvania 
R. R. line. There is another pair in the Metropolitan, a coasting 
steamer running on Long Island Sound, and still another in the 
Louisiana of the Cromwell Line. This vessel is one of the fastest, 
if not the fastest, vessel out of this port, and her performance 
leaves little to be desired. So far as the type of engine goes, there 
is none, at all events. It is too late to decry the beam engine for 
marine use; its merits are too well known, but as rega those 
in the Chicago, we think our contemporary’s strictures merited, 
erything seems to have been done to throw discredit upon the 


for ev 
ty 

We have already taken care to explain that there is no analogy 
between the slow rw “walking beam” engines of large 
paddle steamers, and the high — engines which it is proposed 
to put in the Chicago, and this American engineers will find out in 
due time, just as we found out in this country, where engines 
were freely used at one time to drive screw propellers. In another 

lace the Mechanical Engineer writes :—‘*In regard to firebrick 

urnaces for marine boilers, the London ENGINKER says: ‘The 
type of boiler,’ we are told, ‘is new to the naval service, but is in 
successful eager in merchant steamers.’ We should very much 
like to be told in what merchant steamers. Ce’ not in any 
British ship. The Chicago will have no fewer t fourteen 
boilers, each 9ft. in diameter by 9ft. 10in. long, set over a age 
furnace, with one grate 7ft. 8in. wide and 7ft. 6in. long. e 
shells are to be fin. thick, and the pressure is to be 100 lb. To go 
to sea with such boilers is simply to court destruction. If the fires 
are ever urged such boilers will prime furiously. If from any cause 
the plates over the furnaces become overheated they will crack, and 
the result may be anticipated. Nothing could be more injudicious 
than the use of up with plates and in 
sea-going man-of-war.’ r contemporary es in the face 
facts, The firebrick furnaces were put in the Louisiana as a tem- 

device, and with the expectation that they would give out 

ina 2 the time. They did so well that ~— were retained, and 
have now been some two years in service, with such satisfac 
results that they will be applied to new boilers in the future. 

We had no thought of the Louisiana when we wrote. What we 
said is based on experience acquired in this country. We are quite 
content to let facts speak for themselves, If the Chicago is not a 
failure she will form a glorious exception to the rest of the experi- 
mental craft built in the United States. We would ask our con- 
temporaries one question; we put it to them as sensible men—Is it 
not more likely that the engineers of this country, with their un- 

leled experience in the construction of ships-of-war, should 
Coow what is and what is not right, than the members of a 
naval advisory board, who have had no experience whatever with 
such machinery and boilers as they propose to put into the Chicago? 
If they are right and we are wrong, then experience is w 
not! 3 and the merest tyro from the shops who can design an 
him what it is and what it is not expedient to use at sea. 
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THE EXPORTS OF STEEL RAILS AND IRON 
RAILS, 


The subjoined statement is designed to show the details 
respectin; British exports of steel rails and iron rails under 
separate heads. It will be remembered that until the year 1876 
no information was available in respect to the relative exports 
of steel or iron. The quantities and the values of either 
tion were placed under one head without explanation. e 
inconvenience felt under the ure of this system was a cause 
of complaint on all sides. subsequent years, 1877 to 1882, 
have brought about considerable changes in the situation of 
steel v. iron. The first-named year stood as follows : 1877, 
export of iron rails, 190,054 tons ; export of steel rails, 173,750 
tons ; total summing > together of iron and steel, 363,804 tons. 
The year 1882, as ‘will be seen from the table given below, 
shows the following comparison: Steel rails exported, 
733,915 tons; iron rails, 46,532 tons. It is tolerably clear that 
under these circumstances the iron trade is entitled to be 
supplied with reliable information as to the correct proportion 
of steel shipments, as well as to that obtaining in iron rails. 
The authorities published the warning which is here reproduced : 
“Tn accordance with the wish of the iron and steel trade, an 
attempt has been made in this return to distinguish the 

uantities of iron and steel rails exported from the United 
Kingdom ; but as much difficulty been experienced in 
obtaining accurate information from exporters and their agents, 
in consequence of the indiscriminate use of the terms ‘iron’ 
and ‘steel’ for the same article, the figures cannot be relied 
upon.” We give the preceding figures with some hesitation, 
as it is not i sufficiently trustworthy to indicate the 
export trade in those articles under the two separate heads ; 
the total quantity of rails, however, may be accepted as 
correct. The same anomaly has been carried monthly during 
six years through the printed statement offered to the trading 
community of Great Britain, The question forces itself on the 
mind of every rail shipper, namely, whether no means can be 
found to put the matter in a more convenient shape and 
render further publication unnecessary, If for no other 
purpose, British returns would bear fair comparison with the 
exports of neighbouring competitors, 

Sir Years’ Results of Shipments of Railroad Iron to Foreign 
Countries and British Colonies. 
Iron Raits To Eoropgan CounTriss. 

1877. | 1878, | 1879, 


| 1880. | 1881, | 1882. 

tons. | tons. 

| 12,625; 4,938! 454) 77 | 24 

Sweden and Norway. 34,448 40,388 457 738 | 2,232; 2,435 
Germany Fe 803, 476! 1,227) 72 195 28 
Spain .. .. «.| 10,798] 6,657 2,198 525) 116 
Italy .. 15,019) 9,447 4,900| 5,828 810 | 19 
73,118, 54,156) 8,383 8,893! 3,859! 2,642 

AMERICAN CONTINENT. 

U.S. of Am 161) _1,708{ 20,955 | 106,061 | 96,139 21,135 
rail... .. 16,029 19,894} 2,893; 3,061 1,968! 2,360 
Chili... 866 112, 90 200 293 


17,148 | 21,968 | 23,890 | 109,212 | 98,316 23,777 
Bartisu CoLonies. 
British N. America,.; 21,889; 6,784! 2,215! 2,157! 1,260 
British India .. "| 80,404 | 
| 


988 
21,203; 5,718 3,371 4,498 5,119 
‘Australasia 13,946 | 45,772 | 5,796 8,578 «5,219! 8,668 


| 66,189 73,709 18,729, 9,101 10,972) 9,120 
Orngr Countries, 


Not enumerated ..| 83,509) 6,240 | 9,659 


Total shipment of | | 
iron rails =... ++| 190,054 | 176,229 | 55,071 144,908 | 120,221 46,532 


7,697 | 7,074 10,993 


Proportion of distri-| 

bution :— | | j . 
Colonies .. .. ..| 66,189 73,709| 18,729 185,802 | 100,249 87,412 
All other countries. ./ 123,865 122,522 | $2,342, 9,101/ 10,972 9,120 


Six Years’ Results of Shipments of Railroad Steel to Foreign 
Countries and British Possessions. 


1s77. | 1878. | 1879, | 1880. | 1881. | 1882. 


tons. | tons. tons. tons, tons. | tons, 
Russia «+ «+| 66,029| 75,098 | 35,800 7,677 10,116) 2,626 
Sweden and Norway.| 8,928 17,220 | 12,610 5,797 4,416 952 
Germany .. .. ..| 12,948 | 1,758 41° — 52 
Spain .. .. .. «| 6,279] 12,929) 11,710 7,689/ 11,486/ 11,786 
4,600 | 81,310 19,187 24,222) 71,114 


Total Europe 91,206 181,212 | 92,688 70,711 | 50,240 | 92,530 
AMERICAN CONTINENT. 


of America...) — 404 | 28,681 | 113,214 | 194,001 | 173,876 
Bragil.. 806 | 12,119 | 25,680 | 11,948| 92,184] 43,970 
2,088 | 520 610 4,541 983 8,931 


2,984 | 13,048 49,871 129,698 | 227,118 221,077 
Britisn 


British N. America..; 96,247! 28,041) 58,220! £0,184 | 103,477 | 80,647 
Britiel India .. 10,130 82,772] 44317 | 76 932 | | 82,392 


10,442 | 27,909 | 40,144 | 72,844 72,267 


| 86,819 88,722 | 142,681 | 289,960 | 228,976 
ALL oTHER Countrigs. 
Not enumerated 19,545 11,511 | 46,807 | 59,208 | 89,575 | 171,006 


244,306 


Total of 

steel ++ «| 178,750 284,480 | 822,145 | 459,187 595,911 | 783,919 
Totals of steel and } 

iron rails .. ../ 368,808 460,710 | 887,216 | 604,090 | 716,132 | 780,451 


THECLOCK AT THE ROYAL COURTS OF JUSTICE. 
Tue want of a really good public clock in mid-London has long 
been experienced, and has at last been satisfied. In no modern 
city of importance is it more difficult to ascertain true time than 
in London, Westminster has the great clock, which is one of 
the best timekeepers in the world, and the City has the Royal 
Exchange clock, so placed that it can be seen with difficulty. 
There are no other public clocks in London which are y 
accurate timekeepers; and anyone who possesees and wishes to 
rate a good watch, has no resource, save to resort to the shop 
windows of a few first-class watchmakers, and there consult a 
chronometer, whose time fast or slow of G ich in ds is 
affixed. _That there is a demand for a means of timing good 
watches is proved by the crowd to be found round the incon- 
veniently situated regulator in the entrance to Messrs, Lund’s 
shop in Cornhill, for this regulator is connected by wire with 
Greenwich, and is always right within less than a second. 

‘The new clock in the Law Courts tower, constructed by Messrs. 
Gillett and Co., of Croydon, was formally handed over to the 
authorities on Tuesday. The clock has been going for some time, 
the external hands not being attached, however, and has been 
keeping time with & maximum error of two'seconds per week, 
which is an admirable performance for a perfectly new clock, 


and will no doubt be reduced by about one-half as the machin 
settles down to its work. We illustrate the clock as seen wi 
its case open in the room just under the clock dials. These are 
carried on a heavy stone corbel, which corbel goes right through 
the wall, and to it by leavis bolts is secured a large cast iron cock 

late from which is suspended the pendulum 15ft. long, beating 
in two seconds, compensated zinc and iron, and with a cast iron 
bob weighing 3cwt. This plate is seen in the middle of the 
engraving, page 486, the round rod below passing through an 
ob! pe pes in the floor is the tubular pendulum rod suspended 
by a flat spring from the cock plate above. The clock presents 
several peculiarities, to make the nature of which intelligible 
a little preliminary explanation is necessary. 

Public clocks are exposed to the disturbing influence of the 
wind on the hands and the variation in the oil, caused by 
freezing or arbor thinning, as the weather is cold or hot. When 
the force driving a pendulum varies the clock gains or loses, To 
get over this difficulty, what is known as the remontoire was in- 
vented more than half a century ago. Under this system the 
scape wheel, which propels the pendulum, is itself driven by a 
small weight or a spring, which weight or spring is wound up 
every minute. As this spring or weight generally acts 
directly on the scape wheel, oil little affects its action. The 
main clock works =e every half-minute, and they 
have only to drive the ds and to wind up the remontoire. 


The escapement is thus practically independent of variations in 
force in the main clock train. The introduction of the remontoire 


ELEVATION OF REMONTOIRE. 


at once permitted an accuracy to be obtained previously believed 
to be quite unattainable. apres yee | the system was carried 
a step further, and the scape wheel, without a vemontoire, at each 
tick lifted a heavy pallet, which was held up until the dulum 
in its swing touched a detent and released the pallet, which then, 
by its own weight, impelled the pendulum; thus the driving 
force on the pendulum became absolutely constant. 
Inthe New Law Courts’ clock Messrs. Gillett have combined both 
t The p t is that known as Dennison’s “ double 
legged gravity,” and an entirely novel continuous action 
remontoire is put in the train, so that the least chance of dis- 
turbance of the pendulum is obviated, and the taking of the 
time is facilitated by the jumping of the minute hand every 
half-minute. The dials, filled in with opal glass, are 8ft. Gin. 
in diameter, and the minute circles are divided into alternate 
bars and spaces, each half the width of a minute, or 2}in. 


GOING BARREL. 

The clock movement is arranged in a cast iron frame 7ft. Gin. 
long and 2ft. 6in. wide. All the wheels are of gun-metal, and 
the pinions have been cut out of solid cast steel. It may be 
worth while to state that Mr. Gillett has found that brass will 
not last in a London atmosphere, though copper and gun-metal 
will to perfection. The going part of the clock is on the left- 
hand side of the engraving near the scale rod leaning against the 
case. The locking plate for the hours with its notches is the 
most prominent object. Right in the centre are seen two cams, 
and two levers combined ina heart-shape which act as a perpetual 
regulator of the gas, turning it up and down at sunset and sun- 
rise automatically. At the right-hand side is seen the quarter 
bell striking gear, driven by wipers on the surface of adrum, A 
few of these are seen under the four quarter bell levers in the 
background. The fans on top of the case are to regulate the 
rate of striking. The remontoire and winding gear are shown 

Figs. 1 and 2. In these figures it will be seen that 

W isa toothed wheel driving P the escape pinion. The remainder 
of the train shown on the left hand of the figure is locked by 
an arm of a two-armed lever on the arbour of the last pinion of 
the train pressing against a rocking shaft. Every half minute 
this shaft is rocked, one arm of the lever is allowed to escape 
through a notch in the shaft; the arbor makes half a rotation, 
and the other arm is caught on the rocking shaft. It will be 
observed that there are two cams on the arbour of the last 
= in the train. These cams lift the weights C B, which, in 
ing, supply the power to drive the escapement. On the 


arbor of the wheel W are two weighted levers, one of which 
is sufficient to drive the escapement. By means of a loose 
claw, each lever as it falls presses on one of several pins 
sticking out of the face of the wheel W. The weights are sus- 
pended from the ends of the levers by cords passing over seg- 
mental guides, so that the weight is always the same distance 
from the centre of motion. ..One point of advantage displayed 
wheel W shall alwa: exactly equal to one lever and weight 
during the period when one lever is taking the place of the ether. 
The levers have spring tails terminating in ro where contact 
is made with the cams, and the cams are shaped to secure the 
uniformity of pressure indicated. Attached to the wheel W is 
a brass ring, in which a little roller at the end of alight arm 
fixed to the rocking shaft rests, Every half minute a break in 
the ring is brought underneath this little roller, and the arm is 
suffered to drop, thereby rocking the shaft and allowing the 
train to escape. The light arm is instantly brought u i 

by a ent attached to the two-armed lever, and is held pa 
while the train is running, by which time the break in the ring 
has travelled past the little roller and it can again rest on the 
ring. This instantaneous action is produced by a spring which 
throws the lever forward before the cams, and this spring also 
serves to break the concussion in stopping. This arrangement 
entirely removes the objectionable and varying stop pressure and 
friction from the escapement portion, there being no friction on 
the rocking shaft except when it rocks, at which time it is 
entirely detached from the ring 
and escapement portion. A pro- 
brings the rooking abatt back"by 

rings the roc! 

seen by examining the ing. 
Another feature worth 


handle, and on the other 2 smal 
pinion is fixed. This gears With 


486. There are no ratchet 
wheels or clicks at all; the 


that after winding the weight 
would run down again without 
a ratchet and click on the wind- 


by a very simple method and a judicious arrangement of 
different parts, the friction is equalised and so proportioned with 
regard to the weight that the tendency to run down is less with 
a heavy weight than with a light one. “ It must be remembered 
that the power — in winding, by making the pinion on the 
winding arbour less than the wheel with which it gears, renders 
it ‘proportionately difficult for the barrel to turn the winding 
arbour, and the barrel and weight being placed on this arbour, 
brings the principal friction to where it has the greatest effect, 
while the power in winding being applied direct easily overcomes 
it. Theoretically a portion of the weight would be taken off the 
clock during the operation of the winding; but this is counter- 
acted by friction in other parts of the machinery. The Horo- 
logical Journal, an authority of no mean weight, says :—“ This 
maintaining and winding work, which is, we believe, the inven- 
tion of Mr. Gillett, is in our judgment by far the cleverest thing 
of the kind yet introduced, and is an improvement on the old 
style of turret clock-making, second only to Sir E. Beckett's 
double three-legged gravity escapement. With it no preliminary 
action is required on the part uf the operator before p i 
to wind. Practically the force on the train during winding is 
neither more nor less than at other times. No matter how long 
the winding takes, it may continue uninterruptedly. However 
heavy the weight, there is always ample power for every winding, 
because with clocks of increased size larger barrels would be 
used, and the larger the barrel the greater number of times ma: 
the pinion on the winding arbour be contained in the wheel wi 
which it gears. The winding wheels are not in operation during 
the going of the clock. This last is an important advantage, for, 
independent of the power absorbed in constantly turning one or 
two winding wheels, inaccuracies of construction in these wheels 
often exert an injurious influence on the clock by varying the 
power applied to the train.” The bells are carried on massive 
timbers in the room above the clock. The B bell weighs about 
12 cwt., the A 15 cwt., the G1 ton 1 ewt., and the D 2 tons 
7 cwt. The great hour bell—C in note—weighs 3 tons 8 cwt., 
and rings out its deep sounds in perfect tune. A mistake was 
made in building the tower, the lower holes in the fireproof 
floors, providing for hoisting up the bells, were larger than the 
upper holes, and a good deal of cutting had to be done to make 
room. The clock weights have a fall of about 100ft. No place 
was provided for them by the architect, and they have to work 
in boarded trunks in the corners of the staircase, holes being cut 
for them in the stone landings. The whole of the work was done 
by Messrs. Gillett and Co.’s own staff. The workmanship and 
design of the clock and the tone of the bells leave nothing to be 
desired, and reflect great credit on the firm. 


Water SupPLy AND IRRIGATION Works, SovrH AFRIcA.— 
The first great irrigation work in South Africa is now in course 
of construction at Van Wyk’s Vlei. The Parliament granted 
£20,000 for the work. The contractor is Mr. Gillet. The water 
dammed in will cover an area of 19 square miles, with an av 
— of 10ft., and for two miles and a-half the depth will 
27ft. This great artificial lake will be as large as Loch Katrine, in 
the Highlands of Scotland, and will, when at the depths given, be 
a sheet of water equal to 350,000,000,000 gallons, and capable of 
irrigating for many months thousands of acres. One rainfall such 
as Mr. Gillet experienced in April last he asserts would have kept 
the dam going for the purpose for which it was constructed for a 
whole year. “eThe Colonies and India says :—“' If Parliament were 
to vote half a million for the construction of similar dams in 


oie uae s of the country, we should hear very little of 


| 
| 
\ main’ ig power and wind- 
ing work, a sketch of which: is 
Pie : ; given in Fig. 2. The barrel and 
i 
\ \ great wheel both ride loose on 
\ \ j the barrel arbor. On one end 
\ ©) of the latter is the winding 
} \ | { near its circumference, A small 
! Ls pinion on this last-named arbor 
fit K takes into an internal ring. of 
off teeth fixed to the great wheel, 
/ / sole connection between ‘ the 
/ barrel and the great wheel is 
‘ that made by the ‘small pinion 
gearing into the ifiternal teeth. 
At first sight it “may appear 
ee B circumstances such a train would 
run down, and with great speed j 
if the weight is increased; but , 
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FOREIGN AGENTS FOR THE SALE OF TH KNGINEER. 


Borveau, Rue de la Banque. 
"5, Unter den Linden. 
= Co., Booksellers. 
IC.—A. IETMEYER, Book: 
Wittmer and Rocers News Company, 
» Beekman-street. 


TO OORRESPONDENTS. 


®.* In order to avoid trouble and confusion, we find it necessary to 
Om that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 

be nied by a large envelope legibly directed by the 
himectf, and bearing a 1d. postage stamp, in order that 
answers recei by us may be forwarded to their ‘ination. 
No notice will be taken of communications do not comply 


nstructions. 
*,* We cannot undertake to return eae or manuscripts; we 


cases, 
writer to 


X. Y. Z.—Boz's treatise “ On Mill Gearing” will supply the information you 


nt. 
3. W. H.—We believe the original patent has expired, but we are not quite 
certain. So far as we can see, your of manufacture would be an 


arena 

G. BE. C.—If a clock of the kind has been in use for fifty years, there is 

nothing legal to prevent anyone from making and selling similar clocks. 
We should like further particulars. 

F. W. B. (Chard).—We cannot tell what is the best diameter for your 
cylinder ; that de: on the power you want and the speed of the engine. 
Rigg’s treatise ‘‘ On the Steam Engine” is an admirable book. 

Navuticus.—The utilisation of wave power has often been proposed, and 
ships’ pumps have been worked by it. It is altogether too vor. and 
the mechanism necessary to the required end too cumbrous and too much 
exposed to injury, to be of any commercia! value. 

Co.oniaL Borw.—Friction is, within ordinary limits of speed and load, 
peasy oy os of velocity, consequently the resist of your shafts will so 
far be the same. But the leverage to overcome the resistance is obviously 
twice as great with the small as it is with the large shaft, and the small 
shaft will therefore be driven, other things being equal, with one-half the 
power required to turn the large shaft. : 

J. P. 8. (1).—You may take the strength of leather used in belts at about 
8000 1b per square inch of section Spliced leather made up into belts 
will not have more than about half this, and your square leather not more 
than about 1800 1b. Taking as the working stress one-third of this. or 
600 lb. per square inch, then your belt 2in. square will transmit 2400 lb, at 
whatever speed within limits is required. Suppose the belt moves at 4000/t. 


per minute, then it will transmit 2400 x 4000 _ 990-norse power. (2) Water 
at 0 deg, Cent. increases in volume when it becomes ice at 0 deg Cent. by 
103125 times its volume (8) Ice contracts in volume with loss of tempera- 
ture (4) At the moment of solidification air is released, and the water 
itself expands between 4deg. Cent andQdeg Cent.; from 1 to 1000122. 
(5) In freezing, the water in a pipe will solidify at the outsides first and 
the liquid part will be forced along the pipe towards the part where there 
isany freedom, as, for instance, where the air has collected, as already 
explained The general body of the pipe will thus be freed from elastic or 
Jrom liquid pressure as it is filled with a rigid core which does not further 
expand. The part under pressure of accumulated air is, however, strained 
for some time, and a few repetitions thinnens the pipe and strength is lost. 


SUBSCRIPTIONS. 


ng 
(including double numbers)... .. 
Yearly (including two double numbers) .. .. 
If eredit oceur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Exorneer is registered for transmission abroad. 
Cloth cases for binding Taz Exaineer Volume, price 2s. 6d. each, 
A complete set of Tae ExoineEr can be had on application. 
Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers in 
at the wshed will receive Taz 


Remittance by Post-ofice order. — Australia, jum, 
Baypt, France, Germany, Gibraltar Italy, Malta, 
ce, Germany, 
Brunswick, Ne’ New “outh ‘Wales, New 
‘ortugal, Roumania, land, nited ti 
Indlea Cypram Al lee China, depen, 


Ionian Islands, N. Peru, R 
reece, orway, 
Chill, £1 166. Borneo, 


Patish 
atal’ Netherlands’ 


payment. 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
setters relating to Advertisements and the Publishing Department of the 
paper are to be aildressed to the Publisher, Sites ott 
other letters to be addressed to the Bditor of Tux Enainexn, 163, Strand. 


DEATH. 
On the 16tb inst., at 9, Motcomb-street, James Rennie, F.R.8., youngest 
son of the late John Rennie, CE. and F'RS., in his 78th year.” 
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LOSSES AT SEA, 


WE have placed before our readers at considerable 
length some of Mr. Chamberlain’s thoughts on merchant 
shipping, and we propose here to consider certain questions, 
concerning which we have said little or nothing, and about 
which Mr, Chamberlain has been practically silent. The 
theory on which he is acting is that losses at sea are pre- 
ventible.. We do not mean to say that he holds that ships 
are never lost save through the fault of the shipowner or 
the shipbuilder ; but it is impossible to read his memoranda 
and not to arrive at the conclusion that the President 
of the Board of Trade is of opinion that there would be 
very few ships lost if only men did their duty all 
round, After giving a list of the losses of coal, timber, 
and grain-laden ships, Mr. Chamberlain goes on to say 
that something must be attempted to prevent the enormous 
sacrifice of life and property to which his figures refer. We 
have already shown what his views are, and we need not 
set them forth again. The question with which we have 


be seen they are not preventible in any full sense 
of the term. The history of ships is a history of 
disaster. Storms and wrecks have always gone together, 
and it is only necessary to look at any wreck chart 
to see how little the quality of the ship and how much the 
nature of the coast on which she happens to be caught 
have to do with wrecks. The Goodwin Sands supply a 
case in point. Every winter scores of ships are wrecked on 
these sands, the nature of which is not, perhaps, as well 
understood by landsmen as it ought to be. The so called 
sands are really a great area of shallow water traversed 
by more or less deep-water reaches, through which ships 
can thread their way under the guidance of good pilots. 
If a ship is caught in a heavy gale while on the Goodwins 
or to windward of them her chances of safety are extremely 
small; and it is impossible to see under the circumstances 
what legislation can do, The whole east:coast of England 
is badly provided with harbours, and a ship caught in a 
north-easterly gale must have a bad time of it. Not un- 
frequently sailing ships have been blown from the north for 
a couple of hundred miles only to bring up on the Goodwins, 
and become a total loss at the last. The number of ships 
lost at sex is comparatively small. The number of those 
actually wrecked, that is to say, blown on shore and 
broken up, is very large—so large that we do not think 
Mr, Chamberlain has realised what a wreck chart means. 
Legislation is no doubt intended by him to prevent losses 
at sea, but it cannot prevent all losses, nor, we fear, even 
a very large number of them, But there can be no doubt 
that an increase in the number of harbours of refuge 
would do good. 

All that the President of the Board of Trade has 
written is of limited application. There are gales and seas 
through which no merchant steamer can live, and there 
are coasts to be caught off which in a gale means destruc- 
tion, Against such contingencies the shipping owners are 
absolutely powerless, They can do nothing. It may be 
quite true that a well-found oe: will often be able to 
get — a gale which would cause the total loss 
of a weaker or worse craft. Thus, for example, if it 
comes to riding out a storm at anchor, the ship with 
— ground tackle may live, while the ship with 

is lost. But conceding all this, there still remain cases 
in which the well found and the badly found ships are 
alike at the mercy of the sea and the wind, and g and 
bad are lost alike. “ The loas of life,” says Mr. Chamber- 
lain, “ was in 1881-2 greater than ever. No doubt a large 
part of this loss was immediately caused by the violent 
_ of that autumn, when, as has been said, the Bay of 
iscay was strewed with the wrecks of foundered ships. 
But well found ships ought not to strew the ocean in every 
heavy gale.” This is quite true, but it is also true that 
every heavy gale does not strew the ocean with wrecks. 
If Mr. Chamberlain could but see how some of the shi 
which he regards as bad, weather Atlantic gales he would 
probably change his mind concerning their qualities. Mr. 
Chamberlain, like many other men who see but one side of 
a case, draws a curious comparison between first-class 
passenger ships and cargo boats. “Emigrant ships and 
passenger steamers have long been subject to a Government 
survey, and the system has worked with little difficulty. The 
— reason probably is that these ships are among the 
est on the ocean; no expense and no skill is spared by the 
owners; and amongst them are many which are not 
insured.” Such ships as these are not lost. Why should 
any ship be lost? Now, no true comparison between, let 
us say, the Cunard steamer and the cargo boat is admis- 
sible. If we take the life of one of the former ships, we 
shall find that she goes backward and forward steadily 
over the same route—we had almost said week after week ; 
that she is fitted with full-powered engines, and that she 
rises so high out of the water that her being swamped is 
almost an impossibility, The cargo steamer has, on the 
contrary, to goeverywhere. At one time she is in Bombay, 


;| another in Singapore. This voyage she makes to New 


York, the next to Cronstadt. A great deal of her work 
is done in crowded and dangerous waters, The risks she 
incurs are out of all proportion to those run by the Cunarder, 
and these risks are unavoidable. The value of great 
power cannot be over-estimated. It will enable a vessel, for 
example, to keep head to wind, and even to make 
some progress when the low-powered vessel is almost 
helpless. A cargo steamer carrying 3000 tons of 
dead weight will have engines indicating 600 to 750-horse 
power. Such a vessel will be nearly as large as a 
passenger steamer indicating 3500-horse power. The 
speed of the first will be 9 knots, that of the latter 15 knots. 
It does not require much knowledge of the sea to under- 
stand which will be best off in a heavy gale. The cargo 
steamer cannot be high out of the water for the same 
reason that she cannot have full power—it would cost too 
much, In many instances engines are taken out of 
steamers and replaced by others of less power to make the 
ship pay. The tonnage laws interfere and prevent the 
adoption of the hurricane decks which would do so much 
to render ocean cargo steamers safe—will Mr. Chamber- 
lain have a change made in the system of levying tonnage 
dues? In one word, the cargo steamer must be less safe 
than the passenger steamer, because she must be cheaper; 
and this question of cost goes after all to the root of the 
whole problem. 

If the President of the Board of Trade is to do good he 
must set forth in very plain terms what are and what are 
not preventible losses at sea. As regards wrecks caused 
by heavy gales, he will be able to prove very little on his 
side; his strong point will be the number of vessels 
which go to sea and are never heard of afterwards. We 
concede with pleasure that a strong, well-found ship ought 
to be safe in the open sea, and that the majority of 
English ships are safe is proved by the fact that losses at 
sea are comparatively few and far between. . The clipper 
sailing ship of the present day is, for example, the safest 
craft afloat. In order that Mr. Chamberlain may make 
the: ground sure under his feet, he must ‘be prepared to 
— that the losses at sea, so much to be deprecated, are 

ue to unseaworthiness. His statistics are sufficiently 
appaling ; but when we have subtracted wrecks proper and 


losses by collision, it will be found that we shall have 
comparatively little left. As we have said before, we 
have no desire to hinder the work which Mr. 
Chamberlain would undertake; but exaggeration due to 
misconception of facts can do no good, but rather harm. 
The President of the Board of Trade has not yet mastered 
his subject, but he must-do this before he can legislate, 
or even write with advantage concerning it.’ 


THE BOARD OF TRADE ON BOILER EXPLOSIONS. 

WE briefly referred in our last impression to the report 
on boiler explosions presented by Mr. Thomas Gray to the 
President of the Board of Trade, Last year an Act of 
Parliament was , one of the clauses in which pro- 
vided for inquiries by the Board of Trade into the cir- 
cumstances under which boiler explosions take place in 
the United Kingdom. These inquiries are conducted by 
Board of Trade engineers, and their reports are printed 
and published. They are fully and exhaustively illus- 
trated, and, we are informed, are much sought after. We 
have before now commented on these reports. They are 
prepared with sufficient care, but they are in other respects 
open to criticism. Many manifest more or less a lack of 
appreciation of the necessities and difficulties of steam 
users, Thus, for example, we find in one of them a 

eneral deprecation of the use of small vertical boilers. 
Ro substitute is recommended, nor, indeed, is it pos- 
sible to find one. Vertical boilers are used by 
thousands for working cranes, and few steamships are 
without one or more donkey boilers of this class. It 
would, indeed, be waste of time to point out that the type 
cannot be done without. Again, we are told that a par- 
ticular boiler of the parse was worked at about 
double the pressure which .of Trade rules would 
allow ; the writer of the report in question failing to see 
that if the Board of Trade rules applied generally, locomo- 
tives, traction, and many portable engines would cease to 
exist. Mr. Gray’s report manifests in several respects a 
similar lack of intelligence. To him all failures of boilers 
are “explosions.” If he possessed a competent knowledge 
of the subject, he would see that the coming down of fur- 
nace crowns is a matter of daily occurrence, aud that these 
events are not neccessarily accompanied by any explosion 
whatever, and the collapses referred to in his report, as 
will be seen further on, scarcely, we think, deserve to be 
classed as they are. 

We are told in the report with which we are now 
dealing that the terms “inevitable accident” and “acci- 
dent” are entirely inapplicable to boiler explosions. 
The reports show that so far from the explosions 
being accidental, the only accidental thing about many 
of theta is that the explosions should have been so 
long deferred.” ‘With this statement we cordially 
agree. The total loss of life and injury reported on 
amounts to 35 killed and 33 injured during the twelve 
months ending on the 12th of last July. In all, 45 cases 
have been reported on. Of these, 14 were due to corrosion, 
5 to bad design, 4 to overheating from shortness of water, 
4 to defective safety valves, 3 to undue pressure, 3 to 
neglect or ignorance of the attendant, and 12 come under 
the vague an “ Miscellaneous.” “As in three cases 
only,” says Mr. Gray, “can the explosion be attributed to 
neglect or ignorance of management on the part of the 
boiler attendants, there is no reason for yet assuming that 
any material diminution in the number of explosions may 
be expected to result from the systematic examination of 
and granting certificates to the men employed in re 
the boilers.” With this also we agree ; but we hold al 
the same that some advantage would be gained by 
employing men whose competence was ascertained in some 
way before they were put in charge of dangerous and 
expensive appliances like steam boilers. Beyond question, 
too much has been expected from the granting of certifi- 
cates. Asa matter of fact, no one is really put in charge 
of a boiler who is not able to furnish some guarantee 
that he is competent to perform the duties he 
seeks to undertake; and these are, after all, very 
simple and easy of performance. . They demand inces- 
sant vigilance more than anything else; and it is not 
easy to see how this could be secured by any examination 
better than by certificates from past employers. It does 
appear, however, that some explosions do occur through 
the fault of attendants—many more, we are disposed to 
assert, than Mr. Gray‘seems to think. We cannot see, 
however, that any amount of education would have 
obviated these. A knowledge of the laws of heat and 
steam will not keep a man awake, or compel him to be 
careful that water does not get too low. Vigilance is 
more a matter of personal idiosyncracy than anything 
else. . While we are of one mind with Mr, Gray concern- 
ing examinations and granting. certificates, our reasons 
are different from his reasons. 

Four explosions, causing the loss of ten lives, were due, we 
are told, to shortness of water; but this is the prima facie 
evidence of neglect on the part of the attendant. There is 
a table attached to the. report, giving particulars of the 
explosions; and to say the least this does not bear out Mr. 
Gray’s conclusions, In the first place, many of the explo- 
sions were not boiler explosions at all, in the proper 
sense of the word. Thus, for example, in case 2 
the lid of a steamer for, steaming woollen goods was 
blown off. In case 6 the lid of a naphtha still was 
blown off, “ the pitch having solidified at the cock through 
which the tar was being drawn off, a red hot rod was 
inserted to clear the obstruction, and thus ignited the gas 
left in the still.” This was certainly nota boiler explosion. 
In case 10 a fusible plug was blown out ; no damage done. 
In case 17 the cylinders of a steam drying machine gave 
way, either through soldering becoming defective, or by 
the application of too great steam pressure. The machine 
was not fitted with a safety valve. In the next case the 
cap was blown off a tube in a fuel economiser, because a 
nut was screwed up too hard. In case 22 a naphtha still 
burst owing to accumulation of re, the worm of the 
still becoming choked with naphthaline. In case 38 a 
naphtha still gave way. The explosion was caused by the 
accidental ignition of vapour left in the still after the 
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now to deal is this—Are the wrecks about which he s 8 
preventible by legal means or not? The answer to ! 
this must be, we regret to say, that as far as can : 
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pitch had been drawn. off. The vapour became ignited 
through an open cock. We have here six cases out of 
forty-five which ought not to be classed at all with the rest. 
As regards shortness of water, the evidence of the report 
is extremely vague. We find four cases mentioned, and 
in only three of these it is certainly known that the water 
was short. 

We have already commented on the statement that 
“inspection by insurers of boilers does not insure safety, 
for we find that one-fifth of the explosions which happened 
during the year happened from boilers not only inspected 
by, but insured in boiler insurance companies.” The cases 
cited are Nos. 10, 13, 23, 25, 29, 35, 39, 41, and 43. We 
have pointed out that these are not explosions proper, or 
that they occurred from causes quite beyond the control of 
the insurers. We may now examine them a little more in 
detail. No. 10 took place at a dye works ; a fusible plug 
was blown out, no one hurt. In No, 13 an internal flue, 
wasted by corrosion, collapsed ; three persons were killed. 
The boiler was under the inspection of the 
Insurance and Steam Power Company, but not insured. 
This seems to indicate that the company had refused 
to take the boiler, and had probably warned the owner. 
It is difficult to see where the responsibility of the inspect- 
ing company comes in. Case 23 was a vertical donkey 
boiler insured by Newcastle-on-Tyne Boiler Insurance 
Company, one man was killed; case 25 was a locomotive 
thirteen years old, insured and inspected by the Scottish 
Boiler Insurance Company; case 27 is strictly anomalous. 
A Lancashire boiler was insured by the Mutual Boiler 
Tnsurance Company, of Manchester, and we are told that 
collapse and rupture of the crown of the right-hand fur- 
nace took place because of the “sudden contraction of the top 
of the furnace in consequence of furnace door being left 
open for a period of from five to ten minutes. Similar 
contractions on previous occasions had perhaps injured the 
boiler.” We never heard of such a case as this, and we 
venture to doubt the accuracy of the statement. No one 
was hurt. In case 35, also a Lancashire boiler, insured 
with the Boiler Insurance and Steam Power Company, 
Manchester, the right-hand flue collapsed because of 
“overheating of the flue consequent on shortness of 
water, but the cause of the latter could not be 
ascertained - with certainty.” The insurers cannot be 
held responsible here. In case 39, also a Lancashire 
boiler, insured with the Mutual Boiler Insurance Company, 
we have :—“ Collapse and rupture of right hand furnace. 
Top of left-hand furnace also collapsed ; due to overheating 
of furnace crowns, caused by the collection of a deposit 
from a boiler composition used to soften scale. Working 
pressure also excessive at time of explosion.” This also 
seems to be a case where the insurers are blameless. The 
last case is that of the S.S. Esther. No one was hurt. 
Both furnace crowns came down, es to a deposit of salt 
scale. The boiler was inspected by the surveyor for the 
Red Cross Club of Newport, which club was obviously not 
responsible. No one, so far as we are aware—least of all 
the boiler insurance companies—asserts that insurance and 
inspection give absolutely immunity, and we have no fault 
to find with Mr. Gray for saying so much ; but we think it 
is greatly to be regretted that he should have said it in a 
way which conveys the idea that he depreciates the services 
rendered by these companies, which are undoubtedly very 

t. Possibly Mr. Gray does not mean this. It isa pity, 
if this be so, that he has not expressed himself more 
felicitously, 


TRON SHIPBUILDING, 


CoMMERCIAL men must have their jokes although the air is 
full of rumours of serious complications. One of the latest is 
that iron shipbuilders will be found advertising ready-made ships 
early next spring, the sinister meaning being that the ships now 
in course of construction will not be claimed by the too sanguine 
individuals who have commenced the trade of managing owners 
too late in the day. 
ships are at a discount, and that the hearts of those who have 
contracted for new ships which are now building are very heavy. 
A year or so ago a man would give £500 fora turn before his 
neighbour. The sale of a “berth” was much more profitable 
than Esau’s transaction, and in ports on the north-east coast 
especially scarcely a clerk existed who did not imagine that the 
mantle of a shipowner belonged to him. The intrinsic value of 
a merchant steamer was not deemed to have any relation to the 
price charged for it. - The inflation of prices meant high wages 
for operative shipbuilders—indeed, some “ironmen” have 
earned sums which would make some professional men very 
envious—and almost fabulous wealth formaster shipbuilders. The 
only other industry which profitted by this abnormal state of 
things was the marine engineworks. No benefit accrued to the 
plate-maker or to the departments of the iron trade. Now, the 
time has arrived when the ships already afloat are so numerous 
that merchants are playing them off against each other 
in a way which may conduce to the profit of the 
merchant, but will certainly not make the shipowner 
rich. As a natural consequence the investor who has just 
discovered that instead of an inexhaustible gold mine the 
shipping trade is poor and profitless, does not desire to expend 
further capital in the purchase of sixty-fourths, and so the ship- 
builder finds that no more orders are coming in. The pinch will 
not be severely felt till the spring of next year, because of the 
multitude of old contracts; but in the meantime shipbuilders in 
the North of England have given their workmen notice of a 
reduction which is equivalent to 20 per cent. on the wages of the 
higher paid men, and 10 per cent. on the wages of the ordinary 
workmen. The object, apparently, is to cheapen the production 
of vessels so as to tempt buyers. Winter weather deals unkindly 
with iron merchant steamers, and it is not unsafe to expect that 
5 per cent. of the ships registered in every port will disappear 
between now and next April. But it is hardly likely that the con- 
fidence of investors will have returned so soon, more especially if 
Mr. Chamberlain’s notions of limited insurance are carried into 
effect. There must be a period of stagnation in shipbuilding— 
how long it will continue depends altogether upon circumstances. 
If legislation is not too exacting, the shipping trade is only 
fettered by such restrictions as all honest men are willing to 
submit to; it will not be of many months’ duration, 


GAS TESTING 
THE journal which is generally recognised as representi 
gas companies continues to be exceedingly angry amar. 5 for 
supporting the action of the Metropolitan Board jn seeking 
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However that may be, it is very certain that — 


further gg ee for the statutory character of the London 
gas ply. In our second article on this subject we brought 
for precise facts in support of our previous statements, and 
on these facts we rely, whatever amount of hostility we may 
have to endure at the hands of our contemporary. We have 
simply discharged a public duty, and have no animus in the 
matter. It cannot be disproved that a large quantity of gas 
consumed in London has for some time Lage escaped the ordeal 
of the existing testing stations, and it is an assured fact that 
when a test has been applied to this portion of the gas supply, a 
serious deficiency in the lighting power has been discovered. 
That is to say, the illuminating power of the gas so tested has 
proved to be “frequently under 16 candles, and on several 
occasions even below 14 candles.” It would be far better for 
our contemporary to explain these results than to attack THE 
Enernrer. If explanation cannot be offered, it might be well to 
remember that sometimes “silence is golden.” 


THE WHITE STAR LINE. 


Ir is worthy of remark that, although commenced some twelve 
ears ago, the White Star fleet is still the first on the Atlantic 
in point of speed and regularity. The commodore ship, the 
Britannic, has illustrated this in a singular manner, having just 
completed her seventh consecutive voyage from New York to 
Queenstown in less than eight days, the longest of these voyages 
being 7 days 21 hours 23 min., and the shortest 7 days 17 hours, 
making an average of 7 days 19 hours 53 min., the best which 
she has yet attained. This record becomes the more remarkable 
when it is remembered that the homeward route which the 
company has adopted for the sake of securing greater safety for 
its ships is more southerly, and therefore considerably longer 
than that generally adopted. Regularity, when it is, as in the 
present instance, combined with comfort, y earns and safety, 
should be a strong recommendation to public favour. 


LITERATURE. 


Life of Sir William E. Logan, Kt., LL.D. P.RS., P.G.S., and 
First Director of the Geological Survey of Canada, chiefly com- 
piled from his Letters, Journals, and Reports. By Bernard J. 
Harrincton, B.A., Ph.D., Professor of Mining in M‘Gill 
University ; late Chemist and Mineralogist to the Geological 
Survey of Canada. London : Sampson Low, Marston, Searle, 
and Rivington. 1883. 

Tus book contains a record of a career in some ts 

probably unique. Here is the life of a man certainly not 

educated for scientific pursuits and spending his time up to 
the age of thirty-three in the counting house of a London 
merchant. From the firm with which he was connected 
having entered into speculations connected with copper 
mining, we read of him, as if touched by the fairy wand, 
transformed into an efficient metallurgist and miner, 
and a really eminent geologist. In one way, therefore, his 
career may prove a bad lesson, as supporting the common 
delusion that a man may, if he needs it, get up any branch 
of science at any time. If succeeded by dint of 
arare capacity, both of body and mind, for hard work, 
how many would under precisely similar circumstances 
have failed completely? Nor is it difficult to perceive that if 
he had enjoyed a good chemical education the undertaking 
would have been more remunerative. One part of 
the speculation consisted in a patent for the extraci:on of 
copper from slags, which were to be worked over in. 

This process came to nothing, so that the money sunk in 

the purchase of this invention, and of some millions of tons 

of old slaga, was to a t extent sacrificed. But 
that part of the undertaking which consisted in smelting 
copper according to the ordinary Welsh process, and in 

mining, proved successful. From seeking after coal 
he was led to inquire into the origin of this mineral, and 
to study the structure of the Glamorgan coal-fields, So 
indefatigably did he work on this subject, that by the time 

he had resided two years in Swansea he had completed a 

geological map of the neighbouring area, which was 

a by Sir H. de la Beche for the Government Survey 
ith the highest praise. He was the first to demonstrate 

that the beds had been formed in situ, and were not 

accumulations of drift wood, &. He came to this con- 
clusion after observing the invariable presence under each 
seam of coal of a bed which the local miners call “ the under 
clay.” In 1837 he was elected a Fellow of the Geological 
Society, before which he read an account of his conclusions 
respecting the coal-beds. He took an active interest in the 
management of the Royal Institution of South Wales, in 
which he filled the office of geological orator. When he 
left Wales and returned to Canada, his native country, he 
had already been widely and favourably known to the 
leading geologists of the day as an earnest and accurate 
observer and worker. In 1842 the project of a geological 
survey of Canada, which had ioe y on several occasions 
been brought forward, at last took a definite shape, and on 
the warm recommendation of such men as De la Beche, 

Sedgwick, Sir Roderick Murchison, and others, Logan 

was appointed the director. 

The work contains mary sketches of Canadian land- 
popes, especially of rivers, and of some fossils, and the 
style, f and rough, of the drawings of Sir W. Logan 

ially commend themselves to notice—such as: view on 
the Lower St. Lawrence (p. 187), and view at Cape 

Maquereau (p. 169). Some of the stories of mining are 

eee especially those about the Canadian coal 

miners. It is stated that a real practical miner had dis- 
covered coal near Bowmanville, in Upper Canada, Mr. 

B——, the owner of the farm, was easily persuaded that 

boring operations should be undertaken, and bore-rods 

and tools were soon provided. Sections of strata, sup- 
posed to be through, were daily heralded in several 
of the papers, and great was the excitement throughout 
the country, and great the indignation against unfortunate 
geologists who ventured to doubt the occurrence of 


coal in this district. Logan had declared from the | #24 property 


first that there was no coal there, and refused 
to visit the spot. A certain sheriff, a great friend 
of Logan’s, went to Bowmanville, was convinced 
that it was all right, and proceeded to Montreal to Logan 
with some f ents of ak “T saw it taken out with my 


the | own eyes,” said the sheriff. “ Ah,” replied Logan, “you 


should have been there earlier, and looked more ly, 
and then you might have seen it put in,” The possibility 


of such a Froetns had never occurred to the worthy 
sheriff. e other visitor, while witnessing the 
extraction of the coal from the bore-hvle 
observed that the coal was mixed with bread and 
cheese, which had accidentally got into the hole during 
the imi operation. ended the Bowman- 
ville excitement. Eventually it turned out that 
the bore-rod had never reached the solid rock at all; In 
1855, while acting as juror to the Canadian section of the 
Paris Exhibition, a respectable Frenchman said to him: 
“Le Canada est en Peru, n’est-ce pas?” He seems to have. 
been singularly alive to the tricks of “ prospectors” in 
mines. A number of other tales are told in illustration 
of this. During the time of the gold excitement in the 

rovince of Quebec he was not infrequently urged to give 

is opinion on gold-bearing quartz. Sir William was asked 
whether the glittering metal visible at the bottom of little 
cavities in the quartz was really gold. ‘No doubt of it,” 
said the unmoved critic, after eyeing it closely with a 
pocket lens—‘ no doubt of it, and with this glass you can 
see the marks of the punch perfectly.” On another occa- 
sion, when pestered to give an opinion on a copper-bearing 
area, after reiterating without avail that he was a geologist, 
but not a mining engineer, he was pressed for an answer 
to the question whether there was not an enormous quan- 
tity of a within the area described. He satisfied both 
the intending seller and contemplating purchaser by the 
reply: “There is an enormous quantity of copper—an 
enormous quantity; and it is my opinion that it will cost 
just a little more than it is wert to get it out.” 

He died in 1875, after a long, well-spent, and most 
honourable life. 


DR. JAMES LAWRENCE SMITH. 


By the death of Dr. Smith the scientific world of America has 
sustained a severe loss—one of the greatest which she possibly 
could, for there “are few men living in the United States who 
have done so much for inorganic chemistry as Dr. Lawrence 
Smith. He was born near Charleston, South Carolina, on the 
16th December, 1818, and was therefore in his sixty-fifth year. 
He graduated in the University of Virginia, and in the Medical 
College of Charleston. After leaving the latter institute he 
spent three years in Europe, and mostly in Paris, pursuing studies 
in physics, chemistry, geology, and mineralogy. While in Paris 
he commenced his publications in chemistry by a paper on the 
means of detecting arsenic in the human body, which was 
reprinted in Silliman’s American Journal of Science in 1841. 
After his return to Charleston in 1844, he was made Assayer to 
the State, studied its marls, ores, and cotton-bearing soils ; and 
his able report on cotton-growing led to his appointment under 
the Turkish Government, with reference to instruction on the 
subject in that country. The emery mines of Turkey, near 
Smyrna and Ephesus, and adjoining districts and islands, gave 
him a new subject for research; and his report on them to the 
Academy of Sci of the French Institute in 1850 is the first 
full description of the geological character and mineralogy of the 
emery region that had appeared. Besides a careful chemical 
study of the emery, in the course of which he devised the mode 
of attack of this refractory mineral by sodium bisulphate, he 
investigated its effective hardness by a new method, and ex- 
tended his determinations to the emery of other localities, His 
memoir was published in the Mémoires des Savants étrangers. 
He also studied the emery of Chester, Massachussetts, in 
which he confirmed and extended his previous observations 
of the mineral and its mode of occurremce, and mineral associates. 
He also published a report on the thermal waters of Asia Minor. 

American mineralogy owes very much to Dr. Smith for his 
careful chemical investigations, the earlier of which were carried 
on conjointly with Professor Brush, and the science of chemistry 
in many ways, and especially for the method proposed by him, 
and since adopted generally, for the determination of alkalies in 
silicates. Many ingenious appliances were proposed by Dr. Smith 
in the department of chemistry and physics. One of the most 
important is that of the inverted microsco: Meteorites were 
with him a subject of great interest and thorough study. His 
papers giving descriptions and the results of chemical and 
physical investigations of different meteoric stones and irons 
are very numerous, and have greatly advanced this department 
of science. It formed the topic of his last paper. In 1873 he 
collected in one volume the chief of his papers, and out of 400 
pages which it contains, 100 are devoted to papers on meteorites. 

e noticed the invariable presence of cobalt in meteoric iron ; a 
new mineral occurring in meteorites, a chromic sesquichloride ; 
and noticed a few years since the occurrence of three falls of 
meteorites within a month or thirty-two days in a very narrow 
area of the United States. 

Dr. Smith held for some years the professorship of chemi 
in the University of Virginia, and during the later years of 
life that of chemistry in the pete f of Louisville. His large 
collection of meteorites and minerals he gave to the Polytechnic 
Society of Louisville two years ago. He was a member of various 
scientific academies, both foreign and American, and was recently 
elected to a foreign membership of the Academy of Sci of 
Paris. A most kindly and appreciative eulogy has been spoken 
there about him by M. Daubrée. One who well knew him in 
his adopted city says justly of him :—“ Eminent in his profession, 
he was more eminent in his home. He was a gentleman, 
truly; but he was a man of affairs, a man of convictions, a man 
among men, who, though absorbed in scientific pursuits, took a 
sincere and profound interest in public questions and events. 
He had not an enemy on earth, despite the positivity and trans- 
parency of his opinions, and he goes to his last rest leaving the 
people with whom he was so long identified to mourn the loss 
of a citizen of whom all were proud and whom everybody loved 
and honoured.” 


HARBOURS OF REFUGE AND BREAKWATERS ROUND THE BRITISH 
Coasts.—On Wednesday evening, at the monthly conversazione 
of the London Literary and Artistic Society, held at St. 
James’s Hall, a lecture was given by E. C. Greenway Thomas, Esq., 
late Judge of the Civil and Session Courts of Vizagapatam, 
on a novel and economical method of constructing harbours 
of refuge every fifty miles around the coast for saving life 
. Mr. Thomas proposes the use of a form of 
floating breakwater, which is of his invention, and is known 
as the Greenway breakwater, and of a modification of this 
formed partiy of concrete. The essential feature of the invention 
is that, while the sea is not stopped by the floating and independent 
sections, it is checked, the waves meeting the floating buoys being 
split up and their motion of translation destroyed by their meeti 
between the buoys. In somesituations masonry and concrete 
breakwaters would be used, each havinga cross section similar to 
that of the eon sage: te namely, hollowed sea faces, There is no 
doubt these might be advantageously used at many placer, 
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THE DOCKISING OF RIVERS. 
No, 

On receiving Mr. Rawlinson’s reports, the Council made 
up their mind to spend a sum of £1500 on further inquiry, 
and put the matter again in the hands of the committee. 
They proceeded in the first place to obtain Mr. Howard’s 
opinion on certain supplementary points, with the 
following results. First, with regard to land ‘required 
for wharves, it appears that there is a large acreage lying 
on both sides of the river, which is at present merely 

zing land or salt marsh, but which could at once be 
utilised for quays. The total length of frontage of this 
Jand is about six miles, and the breadth isfrom 300ft. to 500ft. 
Assuming the area to be about 280 acres, it was estimated 
that it might be purchased under Parliamentary powers 
for £56,000. Secondly, as to the increased cost of the 
working staff, it is obvious that two dock masters, with a 
sufficient number of assistants, would have to be main- 
tained at Kingroad, On the other hand, the staff at the 

resent floating harbour could be reduced, as the work of 
ocking, &c., would then be much lessened. On the 
whole, there might be expected an increased annual cost 
of about £1000. Thirdly, as to the increased cost of 
dredging, most of that which is now required is due to the 
pena tidal water which flows for some days during each 
spring tide over the dam at Netham, and which also enters 
at every tide into the junction locks and half-tide basins 
between the floating harbour and the New Cut. This is 
evidenced by the fact that the present dredgers are occu- 
pied for much the greater part of their time either just 
within the entrance to the floating harbour or in the Avon 
above Netham dam. There might no doubt be a certain 
amount of deposit from flood waters in the great float; but 
Mr. Howard does not consider this a serious item, and even 
according to his estimate it is probably overrated. Very 
many rivers, the Avon amongst them, are practically dock- 
ised or converted into ca for large portions of their 
course, and the amount of dredging thereby rendered 
necessary is generally insignificant. Moreover, the velocity, 
even in the great float, would be usually sufficient to carry 
the greater part of the suspended water down to its lower 
end, and so into the Severn. Fourthly, as to the compara- 
tive cost of towing before and after dockising, it might 
be expected that this would be largely increased by the 
new works, inasmuch as vessels are now able to take 
advantage of the ebb and flow of the tide; but, asa matter 
of fact, only the very lightest vessels can venture to come 
up by the tide alone. All vessels worth considering must 
have a tug with them for the purpose of regulating their 
course, if not of actual haulage; and the cost for towage by 
tugs is naturally far smaller in still water than in a danger- 
ous tidal channel, such as thatof the Avon. Mr. Howard 
proves this by comparing the c actually made for 
towing in the river Avon and in the Berkeley Canal, by 
which vessels of considerable size are conveyed from 
Sharpness docks to Gloucester. He estimates that 
the saving in cost of towing by the new works might be 
taken as 50 per cent. Fifthly, with regard to the size of 
vessels thatcculd come upto Bristol, the depth of water in the 

resent float limits the draught there to about 22ft. There 
is, however, width for vessels 300ft. long to swing within 
the present harbour, whilst in the great float there would 
be a swing of 350ft. to 400ft. at Rownham, and room for 
vessels of almost any length to swing in the lower parts 
near the dam. Here, of course, vessels of any draught 
could always be accommodated. Even with the channel 
in its present form there would be space for two vessels 
300ft. to 320ft. long to pass each other deeply laden at the 
very worst point, where there is a curve of 600ft. radius. 
Sixthly, as to the cost of wharf walls, Mr. Howard esti- 
mates that many railway companies, &c., would be willing 
to take wharves on easy terms with the condition of build- 
ing the walls. He suggests that the Corporation should 
begin with 4000ft. to 5000ft. length of quay wall, which 
would cost about £100,000. 

Having obtained this opinion, the committee went on to 
carry out their instructions, which were to consult an 
eminent engineer on the whole question. They selected 
Sir John Coode, and asked him to advise whether there 
was a good primd facie case to warrant the expense of a 
further survey, borings, &c.; or whether, after looking 
into and considering the general nature of the scheme, he 
judged it to be one that he could not see his way to sup- 
port. On these instructions, Sir John Coode went into the 

uestion, and furnished an important report, dated 8th 
Mareh in the present year. He begins by saying that he 
had made an inspection of the river and docks in company 
with Mr, Howard, and had obtained from him a number 
of documents bearing on the question. He then proceeds 
to deal with what he calls the cardinal question of the 
maintenance of the depth of water in Kingroad and at 
the new entrance, in the event of adam being placed across 
the Avon channel. He quotes the view of Mr. Page : “That 
such an interference with the tidal action of the Avon 
would, in fact, deprive the river of that power which 
maintains any depth of water at its mouth;” and also 
that of Sir John Hawkshaw, which was practically to the 
effect that he was unable to arrive at any conclusion at 
all. He observes that the matter appeared to him to be 
one which should be settled rather upon hydrological than 
geological considerations ; in other words, by studying the 
tides in the Severn rather than the strata underlying the 
Avon. His object was to ascertain whether the tides in 
the locality might be regarded as being in any de, the 
cause of deep water at Kingroad, and of the cuneet indent 
in that part of the Severn shore which lies about a mile 
and a-half on either side of Avonmouth. He con- 
fined his examination to the tidal currents in the Severn, 
for since the volume of water flowing into the Avon is 
somewhat less than 1 per cent. of the tidal current flowing 
up the Bristol Channel, the exclusion of the tidal waters 
may, in his opinion, be safely dismissed as being an alto- 

ether unimportant factor in the case. It will beseen that 
ir John Coode, who is a man pre-eminently cautious in 
adopting new ideas, here directly contradicts the opinion of 
Mr. Page, and lays, it may be hoped for ever, the ghost of 


tidal obstruction, which had prevented the dockising of the 
river when first, mooted. 

The results of his examination are very striking. It has 
been shown, chiefly by the observations of Admiral Beechey, 
that at the time the stream from the Scilly Islands is 
setting to the northward, that from the Irish Channel will 
be found setting from the southward, and that both of 
these turn into the Bristol Channel ; the offing tide from 
the Atlantic at the same time contributing its share to the 
central portion of the channel. It is the combined action 
of these three streams, coupled with the gradually con- 
verging form of the estuary, which causes the excep- 
tional rise of tide in the Severn, and the local phenomenon 
known as the bore. On studying the directions of the 
tidal currents, it ap that the principal set between 
Clevedon and Portishead is to the southern or Somerset- 
shire side, and that it hugs this side closer as it gets 
further up the river. The result is that the lift of tide on 
the southern side is actually greater than on the northern, 
the water being, as it were, banked up against that shore. 
Studying the question further, it appears that in the lower 

parts of the channel the opposite is the case. Between 

atchet and Barry pede there is a greater range by 
1ft. Gin. on the Welsh than on the English shore. Again, 
between Penarth, near Cardiff, and Brean Down, near 
Weston, the lift on the two shores is about the same, 
showing that the currents are here fair in the middle of 
the river. But on a line drawn from Gold Cliff, three 
miles east of the Usk, to Walton Bay, near Clevedon, the 
range is greater by 1ft. 9in. on the English shore. Lastly, 
at the mouth of the Avon the difference in range is as 
great as 2ft. 

From these facts the conclusion is drawn that “the 
preponderance of the sweep or momentum of the Severn 
tides is so distinctly along that portion of the Somerset- 
shire side of the Channel, near Kin and Avonmouth, 
that the configuration of this section of the Severn shore is 
independent of the passage of the relatively small volume 
of tidal water ing in and out of the Avon, and the 
continuance of the deep water along the shore and through 
Kingroad would be perrmanently assured by the momentum 
of the Severn tide streams if the whole of the tidal waters 
of the Avon were excluded by the erection of a dam.” 

Not merely is the p of tidal water into the Avon 
thus shown to be of no ivinlies to the depth outside, 
but it is even suggested that it may be a positive evil. 
The deposition of mud which is found on the Flatness 
Ledge, near Avonmouth, may probably be attributed to 
the stilling effects of the confluence of the two rivers, and 
it is not unlikely that the result of dockising would be to 
sweep it away. 

Passing on now to the engineering conditions of the 
problem, Sir John Coode observes that the logical 
conditions at Avonmouth ap to be favourable to the 
construction of the yore gf works; although, of course, 
careful examination would be n before they were 
carried out. The depth of the sills at the entrance would 
require special consideration. Having d to the 
growing size of modern steamships, the sills of at least one 
entrance should be little if at all above the level of low 
water at the lowest equinoctial spring tides; for if dockising 
is to be carried out, it must be so devised as to insure the 
entrance and exit of the largest class of steamers on every 
tide throughout the year. On the other points requiring 
special consideration—namely, the carrying off of flood 
water and the disposal of the sewage—Sir John Cuvode is 
content to refer to the reports which we have already 
dealt with; and he concludes by observing that there is, 
is his opinion, a sufficient primd facie case to warrant the 
expense of the new survey, and a thorough investigation 
of all the physical conditions requisite for an exhaustive 
consideration of the question in all its bearings. 

In presenting this report to the Council the Committee 
annexed to it a memorandum upon the financial aspect of 
the question. This, in its details, is, of course, chiefly of 
local interest; nevertheless it is of importance as showing 
the general questions which arise for consideration when 
the economic aspects of such a scheme have to be dealt 
with. In the first place they give statistics showing that 
the registered tonnage arriving with cargoes from ‘abroad 
has been practically stationary during the last five years, 
and that whilst the value of the exports has increased 
enormously since the opening of the docks at the mouth 


of the river, yet this is of no advantage, because the charges’ 


imposed on this trade, owing to competition, are merely 
nominal. Hence they conclude that with the present 
trade no margin of profit can be looked for, such as to 
meet the interest on a large expenditure of capital. It 
remains, therefore, to consider whether the dockising of 
the river would lead to new traffic, such as the Atlantic 
nger trade, and also to such an expansion in local 
industries and shipments of exports as would give a corre- 
sponding increase of revenue. Now with regard to the 
American trade, Bristol has two well marked and special 
advan In the first place it is the nearest English 
city to New York ; as a port it is nearer by 50 miles than 
Liverpool; and the route to London and the Continent 
vid Bristol is shorter than that vid Liverpool by no less 
than 150 miles. But by the dockisation scheme vessels of 
any size would be able on any tide to enter the harbour 
and come up to a berth alongside the railway, so that in 
three or four hours after passing through Kingroad her 
inseam, ore would be in London. The saving of several 
ours between New York and London is to business men 
a serious consideration, and offers an advantage whose im- 
portance can hardly be over-rated. 

Secondly, Bristol lies close to the important coal-fields 
of South Wales, from which comes the steam coal used 
almost exclusively by the vessels now plying between 
England and America. At present this coal has to be 
taken by rail or steamer to Liverpool; in both cases with 
serious expense both of transit and handling. On the 
completion of the dockising scheme, the coal would be 
brought by truck through the Severn Tunnel, now nearly 
complete, direct to the wharves on the new floating harbour, 
and di at once into the vessels, The ssving in 
cost, especially to the shipowner, would be something like 


5s. per ton; and when the importance of fuel to a swift 

assenger steamer is considered, it will be seen that we 
ace here a very strong inducement to choose Bristol as 
the port of embarkation. The cpeuing of the tunnel will 
also produce greatly increased trade of all kinds between. 
South Wales and Bristol, and will stimulate both imports 
and exports there. The tendency now existing to shift 
industries, such as iron and steel, to the coast, is also 
pointed out as likely to enhance the manufacturing pro- 
sperity of Bristol Making a moderate estimate on this 
basis, the committee see their way to an additional revenue 
of about £88,000. Onthe other hand, the works to be carried 
out would probably involve an additional yearly expendi- 
ture of £85,000; so that it appears that the scheme would 
just pay its way directly, while indirectly its advantages 
can hardly be underrated. On these grounds the committee 
recommend the Council to authorise a further expenditure 
—say £3000—for the new survey and investigation 
approved by Sir John Coode. 

e have now placed our readers in possession of the lead- 
ing facts of the case,and enabled them, we hope, to appreciate 
the importance of the question which has to be decided by 
the citizens of Bristol. Whether it will be decided aright 
we do not venture to prophesy. It is hard to augur well 
from the history of the past. There can be little doubt 
that if Bristol had retained something more of the spirit 
which built and launched the Great Western—if she had 
resolved that, coute qui coute, she would retain the command 
of that ocean steam trade with America which she had 
herself created—she would be to-day the formidable rival, 
if not the acknowledged superior, of Liverpool. But she 
let her opportunities slip. Years went by, and she did 
nothing; and when she woke from her sleep to see her 
trade slipping from her, she wasted her energies on two or 
three different and competing schemes, not one of which 
was really abreast of the wants and necessities of the times. 
Much, very much, has been lost thereby. But is every- 
thing lost? Is it altogether too late? and is Bristol destined 
to sink into the quiet repose of an interesting cathedral 
town? We believe that it is not too late; but only pro- 
vided that her citizens of this generation are both wiser 
and bolder than those of the last—are more worthy descen- 
dants of those old “merchant venturers” whose places they 
fill and whose traditions they profess to inherit. The 
motto of a merchant venturer was union in enterprise ; but 
in modern Bristol the two have been fatally dissociated. 
Where there was enterprise there was no union; and 
where there was union there was no enterprise. But it 
may be hoped that better counsels are beginning to pre- 
vail, and that the present rulers of Bristol will venture 
what seems, but only seems, a bold stroke to revive the 
commercial greatness which is slipping away from them 
like melting snow. They have plenty of examples to spur 
them on. Preston, for instance, with a population below 
100,000, is about to spend half a million in improving the 
river Ribble. Or let them look no further than their own 
great rival, Liverpool. One hundred years ago she was 
little more than a fishing village: she has spent eighteen 
millions of hard money in dock works, and she is—Liver- 
pool, On the other hand, Chester, once the emporium of 
trade for the north-western coast, was content to keep her 
money in her pocket, and is now a reputable town, fre- 
quently visited for the sake of its cathedral and its anti- 
quities. Which shall be the destiny of Bristol? 

It may be said that the matter is one of local interest 
only; but it is not so. The observations made at the com- 
mencement of these articles show how important is the 
general question of dockising to all countries possessing 
navigable rivers by which traffic may, under proper con- 
ditions, be led from the coast to the interior. To Belgium, 
to France, to Spain, to America the problem may ere long 
appear in its true importance. But it is in Bristol, owing 
to local circumstances, that it has been longest and most 
deeply studied ; nowhere else can it be carried out with 
brighter prospects or under more favourable conditions. 
Success achieved there—and it would be achieved—could 
not but react elsewhere ; the same process would be applied 
to larger and more important. rivers, and a great stride 
would be taken in that process of cheapening transport, 
which seems, after all, the most weighty factor in the 
material prosperity of nations. B, 


OONTRAOTS OPEN. 


INDIAN STATE RAILWAYS. 


TENDERS are asked for the underframe and body ironwork, roof- 
ing, iron and brass fittings, lavatory fittings, trimmings, and 
window glass for intermediate-class carriages, with bodies 27ft. 6in. 
long, as set forth in the accompanying drawing, page 482, for the 
Indus Valley Railway—5ft. 6in. gauge. ese carriages are 
intended for native use in accordance with caste prejudices. 

The work required under this specification comprises the con- 
struction, supply, and delivery in England, at one or more of the 
ports named in the conditions and tender, of iron underframes, 
underframe and body ironwork, roofing, iron, gun-metal, and brass 
fittings, lavatory fittings, trimmings, and window-glass, with all 
requisite bolts and nuts, rivets, washers, panel pins, coach and 
wood screws, both iron and brass, and brass work, for putting the 
work together in India, and fixing the bodies to the underframes, 
for twenty intermediate-class carriages. 

All fastenings, screws, &c., are to be supplied in quantities 
sufficient for securing the ironwork and fittings to the bodies and 
underframes, and for putting the bodies and underframes together, 
together with an allowance of 20 per cent. extra for waste. The 
contract does not include wheels and axles, bearing and draw and 
buffer springs, india-rubber window cushions, Attock’s blocks, 
lamps, and axle-boxes. All these parts will form the subjects of 
separate contracts. No woodwork is required to be sent to India. 
The ditions of the tract are those usual with the Indian 
Government. Tenders must be sent in on or before January Ist, 
to the Secretary of State for India, India-office, Westminster, 


SovurH KENSINGTON MusEUuM.—Visitors during the week ending 
Dec. 15th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.,- Museum, 7515; mercantile marine, Indian 
section, and other collections, 2639. On Wednesday, binge 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1534 ; 
mercantile marine, Indian section, and other collections, 588, 


Total, 12,276. Average of co: mding week in former years, 
11,990, Total from the opening of the Museum, 22,629,728, 
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THE ENGINEER. 


Dero. 21, -1883, 


THE CONDITION IN WHICH CARBON EXISTS 
IN STEEL. 

Aw inquiry into the condition in which carbon is present in 
steel as it is left by the cold-rolling—as well as in its hardened, 
annealed, and intermediate states—has been made by Sir F. 
Abe] and Mr. Deering for the Committee on Steel of the Institu- 
tion of Mechanical Engineers. Two series of experiments were 
made, the earlier ones showing difference in the behaviour of the 
hardened steel as com) with the cold-rolled and annealed 
steel, and in the amount of carbide of iron left by the oxidising 
solution ; and the second series were devoted to ining the 
limits of strength of the chromic solution, within which the same 
percentage of carbide of iron would be obtaiued. 

First series.—Discs of steel, weighing about 6°5 grammes, were 
employed, about 2 5in. diameter and 0-0lin. thick. Twelve were 
used, all of which were cut from the same strip of metal, the 
odd-numbered disces—1, 3, 5, &c.—being cut from one side of the 
axis of the strip, and the others—2, 4, 6, &c.—from the other 
side. The discs 1, 4,7, and 10 were as received for the cold- 
rolling; Nos. 2, 5, 8, and 11 were annealed; and Nos. 3, 6, 9, 
and 12 were hardened. The discs to be hardened were placed 
between two cast iron blocks, one being recessed to receive 
the plates, the other being quite flat. These blocks were 
equally heated to a bright red; a disc was then placed 
between them and allowed to remain till thoroughly heated ; it 
was then instantaneously removed, and as quickly as possible 
caught and pressed between two cast iron surface plates. The 
discs to be annealed were bolted between wrought iron plates, 
gin. thick, and so enclosed in a thin sheet iron box, 5in. square 
and 2in. deep. This was enclosed in a cast iron box about 15in. 
by 6in., and the intervening space filled up with fiue dust— 
thoroughly burnt soot—and the whole was then raised in an 
annealing furnace to a bright red heat, sufficient to scale but no: 
peal the iron of the box. The fire was then slackened off, banked 
up with ashes, and the box left undisturbed in the furnace for 
twenty-four hours. From certain estimations made, the steel 
discs in contact with the wrought iron plates appear to lose 
carbon during the annealing. Of the annealed discs Nos. 2 and 
11 were those which were in contact with the wrought iron 
plates. Disc No. 6 was used for estimation of silicon, which was 
found to amount to 0°2 per cent. Total carbon was estimated 
in one disc of each kind, but an inside dise of the annealed series 
was examined to compare with those which had been annealed in 
immediate contact with the wrought iron. Total carbon was, as 
usual, estimated by decomposing the metal with cupric chloride 
containing sodium chloride. The filtration was conducted in the 
combustion tube itself, so that no loss could ensue from trans- 
ferring the filtering bed and the carbonaceous matter. The discs 
were in all cases rubbed with fine emery and cleaned with ether 
before being used. The total carbon was found to be :— 


Dise No. 1 (cold-rolled) gave 1°103 per cent. carbon. 
8 ened) 1128 ” ” 
>» 5 (annealed, insidedisc) ,, 0-924 


» 11 (annealed, outside disc) ,, 0°860 

An estimation of the so-called uncombined carbon in three of 
the discs was made by gererally heating them with hydrochloric 
acid of specific gravity 1°10. The annealed and cold-rolled discs 
dissolved much more rapidly than the hardened disc, the cold- 
rolled disc furnishing the largest amount of dark-coloured 
residue. The residue, collected on asbestos in combustion tubes, 
washed successively with water, alcohul, ether, and water, were 
dried, and the carbon estimated by combustion :— 


Dise No. 7 (cold-rolled) gave 0°096 per cent. carbon. 
» 8 (annealed, inside disc) ,, 0052 
(hardened) ” ” 


Of the remaining four discs, three were submitted to the action 
of an oxidising solution—potassium bichromate with sulphuric 
acid—made by adding to cold concentrated solution of bichro- 
mate one-twentieth of its volume of concentrated sulphuric acid. 
The discs were placed on sieves of platinum gauze in the centre 
of 500 cubic cm. of the liquid with the following result :— 
No. 4 dise (cold-rolled) solution of metal began at once with rise of 
temperature, and a very slight evolution of gas. Black particles 
in small quantity remained at the end of five days on the sieve, 
they were attracted by the magnet and appeared spangly 
under the microscope. No, 2 disc—annealed—solution did not 
commence till after the lapse of five hours ; afterwards solution 

ed slowly ; scaly residue left on the sieve ; resembled the 
above. No. 12 disc—hardened—metal at once attacked with 
considerable evolution of gas. At the end of five days a little buff- 


* coloured matter remained on the sieve, as well as spangles ; the 


light-coloured matter was probably silica. The residues which re- 
mained on the sieve were placed in the liquid for a further 
thirteen days. Finally collected and hed, dried, and burnt 
in oxygen as usual; the iron estimated after the experiment. 
The following quantities, calculated on 100 parts of the discs, 
were found :— 


No. 12(hardened) .. .. .. O178 ,, 
It will be seen that very nearly the whole of the carbon for the 
cold-rolled disc is left in the form of a carbon-iron compound ; 
and from'the annealed disc still more nearly the whole of the 
carbon, Thus :— 
Total Carbon in residue from 


D. chromic treatment. 
No. 11 (annealed, outside disc) 0860", 
No. 2 ” _ 0-830 ” 


On the other hand only about one-sixth of the total carbon of 
the hardened disc was left in the solid residue of the chromic 
treatment. In the latter case, too, the ratio of carbon to iron in 
the residue was greater than in the residue for the other two 
discs, thus :— 


No. 4 (cold rolled).. .. of -« « 

It is interesting to observe that in the case of the annealed and 
cold-rolled discs the ratios correspond very closely ; they also 
correspond closely with the proportion of the elements of the iron 
carbide having the formula Fe, C,;. The last disc was used to 
see whether the iron carbide would resist the action of a chromic 
acid solution containing a large excess of sulphuric acid. There 
was left 0°84 per cent. of carbon and 1104 per cent, of iron per 
100 of disc. With this large excess of acid the carbide broke 
down. 

Second series.—The strength of the solution of chromic acid 
and the amount of sulphuric mixed with it was varied, and the 
different kinds are described as Preparations 1, 2, 8 and 4. 
From these points it was desired to ascertain whether its composi- 
tion is independent, with rather wide limits, of the strength of 
the chromic solution employed ; whether, within these limits, 


a constant quantity of carbide is obtained per 100 of steel ; and | grist 


how much of the carbon of this carbide, upon treatment with 
hot hydrochloric acid, would remain unconverted into hydro- 
carbons. The chromic acid solution used may be conveniently 


referred to that “used for Preparation 2, containing 99 grammes 
of salt per 1000 cub. cent. solution, sulphuric acid being added in 
the proportion of 0°9 gramme of acid to 1 gramme of the 
bichromate. The solution used in obtaining Preparation 1 was 
a little weaker, being 0°S8th strength of the solution of Prepara- 
tion 2. Preparation 3 was produced with a much weaker 
chromic solution, its strength being 0°44. For Preparation 4 a 
hot solution of bichromate was mixed with the requisite quality 
of sulphuric acid, and the strength aimed at was double that of 
Preparation 2. The mode of treatment with the chromic solu- 
tion was in all instances alike, and the experiments were made 
at ordinary laboratory temperatures. 
Preparation 1—Four pieces of the steel—from 7 to 7°5 
mes each—were exposed in separate vessels to the chromic 
acid solution ; 1000 cub. cent. te each piece of steel. At the end of 
two days there only remained small quantities of a black grey 
powder, which was worked off into the liquid and exposed for 
several days to the action of the chromic solution, and were then 
collected together and treated with some fresh chromic acid. 
In a similar manner other portions of steel were treated with 
Preparations 2, 3 and 4, which led to the following results :— 


tion 1 tion 2. | tion 3. ti 


Prepara- | Prepara- | Prepara- | Prepara- 
ion 4, 


Carbide obtained per 100 of 


where 
Composition per 100 of carbide) - is Fe, C. 
90°64 91 50 80°57 
Water ‘ 2°37 2 5°57 


_ of carbide per 100 of 


0939 1-021 1049 0°266 
Parts of carbon unconverted 


into hy: t- 
ment of carbide with H Ul: — 
Per 100ofearbide.. .. ..| | 1-260 | 0-836 


Per 100 of carbon in carbide Pp} 1760 | 12-22 


An examination of the foregoing results suggests the following 
conclusions :— 

1. The two chromic solutions used for Preparations 1 and 2 
gave very similar results both in respect of the percentage of 
product obtained from the steel and of the percentage composi- 
tion of the product. The third, a much weaker solution, 
furnishes results which, allowance being made for the smaller 
quautities of substance dealt with and inherent analytical diffi- 
culties, must be regarded as closely resembling those obtained 
with the other two solutions. 

2. The results obtained with Preparation 4, the strongest 
chromic solution, indicate that the limit of concentration of the 
oxidising solution which the separated carbide is capable of 
resisting has here been exceeded. Not only has there been in 
this case a very considerable loss of carbon as hydrocarbons—or 
possibly as a soluble product of oxidation—but the iron in the 
separated carbide has also been to a considerable extent attacked, 
and only a relatively small proportion of the carbide remains, 
together with separated carbon, the latter partly in a hydrated 
form, and possibly also in some partially oxidised insoluble form. 

3. The small amounts of water obtained by the combustion of 
Preparations 1, 2, and 3 may indicate that, in these also, small 
quantities of carbohydrate are present with the iron carbide. 
This may result from the action of the chromic solutions on the 
carbide first separated, and may account for the not very defi- 
nite, though on the whole uniform, atomic ratio of iron to carbon 
in the products of Preparations 1, 2, and 3. 

4. If the carbon unconverted into hydrocarbons by treatment 
of the products with hydrochloric acid be deducted from the 
percentage of total carbon in the products of Preparations 1, 2, 
and 3, the results exhibit a uniformity which, if accidental, is 
somewhat remarkable. Thus :— 


Prepara- | Prepara- | Prepara- 
tion 1. tion 2. tion 3. 


Percentage of totalcarbon.. .. .. .. 73L 721 6°84 
Less carbon unconverted into hydro- 

There remains of carbon per cent. .. -| 5-93 594 6°00 


The atomic ratio of this residual percentage of carbon to iron is 
as 1 to 3.270 of iron. 

5. The carbon separated in the solid form as carbide and carbo- 
hydrate more nearly approaches the total amount (1°144 per 
cent.) of carbon contained in the steel in the case of No. 3, when 
the weakest chromic solution was employed—a result which was 
anticipated. 

These results serve to confirm the view that the carbon of cold- 
rol:ed steel exists, not simply diffused mechanically through the 
mass of the steel, but in the form of an iron carbide, a definite 
product capable of resisting the oxidising effec: of an agent which 
exerts a rapid solvent action upon the iron through which the 
carbide is distributed. It is to be hoped that opportunity may 
be found to continue these experiments with unfused cementa- 
tion steel, and with other ingot steels in the same and in differ- 
ent conditions of temper, using the weakest chromic solution 
which gave the most favourable results. 


FOREIGN NOTES. 

A steel bridge is to be built across the South Saskatchewan, at 
Medicine Hat, this coming winter. It is to be 900ft. long and 36ft. 
above water-mark. It is to rest upon six piers and two abut- 
ments, and is to contain a swing between the first and third piers 
from the east side. The piers, which will commence 5ft. below 
low-water mark, are to rest on piles. About 1000 car loads of 
stone will be required for the piers. Cost 250,000 dols. 

It appears from recent returns that each engine on the Penn- 
sylvanian Road cost last year 26s, for repairs, 27s. for fuel, and 
3°44s. for stores for each 100 mil.s. The consumption per mile 
was 82 1b. of coal, 5°3 quarts of oil, and 3°8 lb. of tallow. It would 
be interesting to know the percentage connected with the 
repairs and running of locomotives in Canada during the winter 
months. It is somewhat surprising that means are not taken to 
cover in the whole length of the engine by carrying the cab 
forward to the smoke stack, thereby preventing the contact of an 
atmosphere often 40 deg. to 50 deg. below zero, with the boiler, 
injector, pumps, &c. A number of engines were frozen up last 
year, and so rendered useless. 

There are at present along the line of the Canadian Pacific 
Railway, or being erected, elevators and warehouses erga | 
sufficient capacity to store 1,544,700 bushels of grain, flour an 

rist mills betas a grinding capacity of 1505 bls. per day, and 
saw mills capable of cutting i eye te day. The above does not 
by any means include the grain ouses, grist, and saw mills 
scattered throughout the provinces. 


The leading German shipbuilders are well supplied with work 
for some months to come, especially the Flensburg Company and 
the Vulcan Company of Stettin. On the Ist inst., a powerful 
cruiser, built to the order of the Chinese Government, was 
launched from the yard of the latter firm. This vessel wag 
named the Tchi Yuen by the Chinese Ambassador to the Court 
of Berlin. She is 236ft. 3in. long, 34ft. Sin. wide, draws 
15ft. 9in. of water, and has a displacement of 2355 tons, The 
hull is constructed entirely of steel, and the vital parts, such as 
engines, boilers, magazines, &., are protected by a turtle-back 
armoured deck, extending several feet below the water line, It 
is estimated that the twin-screw engines of 2800 indicated horse. 
power, manufactured by the Vulcan Company, will be capable of 
propelling the vessel at a mean speed of 15 knots per hour. The 
Tchi Yuen will be supplied with tubes for discharging White. 
head torpedoes, besides which she will carry an armament of two 
8}in. and one 5gin. Krupp guns, which will be mounted in two 
machine gun-proof steel turrets. This is the third Chinese ship- 
of-war now lying in the Oder, near Stettin. It is rumoured 
that the Vulcan Company is about to receive an order from the 
Portuguese Government for the construction of two large vessels. 
of-war. On December Ist the Germania Company, of Kiel, 
launched from their yard at Gaarden a steamer of 650 tons 
register, built for Messrs. Paulsen and Ivers, the dimensions of 
which are—164ft. by 24ft. 6in. by 13ft. The vessel was named 
the Commercial, and is intended for the Baltic trade. The 
Reiherstag Company, of Hamburg, has been entrusted by 
Messrs. Woermann and Co, with the construction of a spar-deck 
steamer of 1450 tons,burden. The hull of this vessel will 


-| be built entirely of steel. Messrs. Koch and Co., of Luebeck, 


have just completed an iron carg steamer of 1100 tons for the 

Toenning Steamship Compiny. The speed of this vessel, on a 

~~ of 15ft. 3in., is eight knots per hour, and her cost is 
50, 

A Newcastle firm of marine engine builders have ordered of 
Herr Krupp, of Essen, two heavy hollow-forged steel crank 
shafts, each of which is upwards of 50ft in length. It is sup- 
posed that they are intended for a powerful Italian cruiser, the 
engines of which are being manufactured in England. 

In the State Railway Estimates for the financial year 1884 to 
1885, the sum of 1,600,000 marks is asked for as a first instal- 
ment for the p' of carrying out the suggestions of the 
Safety Conference, which met in Berlin in the spring of the 
present year. Of the above amount, 600,000 marks will be 
devoted to a more extensive application of automatic brakes, and 
200,000 marks are required for acquiring electric contact 
apparatus. The object of this apparatus is to ascertain the exact 
whereabouts of a train, and the speed at which it is travelling, 
by means of electric wires, which connect various portions of the 
line with the nearest stations. The remainder of the grant 
will be devoted to improvements in signalling apparatus 
switches, &c. 

_ The late trial of chilled iron armour at Buckau-Magdeburg has 
given rise to an animated newspaper controversy between the 
of Herr Krupp, whose gun was used for the test, and 
those of Herr Gruson, who supplied the armoured turret. The 
arguments brought forward by both parties are erally illogi- 
eal, but so much is certain, viz., that after the third uate 
turret was incapable of further resistance. The Gruson party, 
however, deny the assertion that the Krupp steel shells pene- 
trated the chilled iron plate to a considerable depth, but, on the 
contrary, maintain that the shells lef: but a slight mark at the 
point of impact, and that they were broken up. Minor questions, 
such as the above, however, alter nothing of the fact that the 
fourth—and last—shot drove the greater portion of the test plate 
into the centre of the turret. 

The prices lately quoted by certain firms for 9656 tons of steel 
rails for an Italian railway have again drawn general attention to 
the fact that German Government railways, and therefore the 
taxpayers, have to purchase their railway material at a far higher 
price than is paid in any other European country. The lowest 
quotations for the rails in question were :—Rheinische Stabl- 
werke, 125.50f.; Bochumer Verein, 127.24f.; Société Cockerill, 
133.17f.; and Bolckow, Vaughan, and Co., 133.50f. The German 
Government have found to their cost that in imposing so heavy 
an impost, or rather a preventive duty on railway material, they 
have placed themselves at the mercy of a few large manufac- 
turers. It is reported that this question will be brought pro- 
minently before Parliament early in the present session. 


Tue Society or ENGINEERS.—The twenty-ninth annual general 
ting of the bers of the Society of Engineers was held on 
Monday evening, the 10th inst., in the reading room of the 
Society, Victoria-street, Westminster. The chair was occupied by 
Mr. Jabez Church, M. Inst. C.E., F.G.8., president. The 
following gentlemen were balloted for and duly elected as the 
council and officers for the ensuing year, viz. :—As ‘ident, 
Mr. Arthur Rigg; as vice-presidents, Mr. F. E. Duc » Mr. 
Charles Gandon, and Mr. Perry F, ‘a as ordinary members 
of council, Mr. Robert Berridge, Mr. T. H. Hovenden, Mr. A. F. 
a Mr. Henry Robinson, Mr, W. Schénheyder, Mr. John 
Waddington, Mr. A. T. Walmisley, and Mr. M. Ogle Tarbotton, 
the last-named gentleman being a new of the council ; as 
honorary tary and ti , Mr. Alfred Williams; and as 
auditor, Mr. Alfred Lass. The proceedings terminated by a general 
vote of thanks to the council and officers for 1883, which was duly 
acknowledged by the chairman. 

GUNBOAT FOR THE ITALIAN Navy.—On Saturday last Sir 
Wm. Armstrong, Mitchell, and Co., Low Walker, launched the 
Giovanni Bausan, a torpedo gunboat, constructed and armed for 
the Italian Government. The name of the Giovanni Bausan has 
been given to the ship in honour of the memory of the famous 
Italian buccaneer bearing that designation, who rendered si 
service to the Parthenopeian Republic, and who became su 
quently an admiral renowned for glorious deeds afloat. The 

resent vessel offers a singularly fine and smart rpuene and 

as been built on a plan devised Mr. George Rendel. The 
length of the Giovanni Bausan is ft. between each extremity, 
and between the two ndiculars 276ft. Her breadth is 42ft., 
and her tonnage about tons. She will be, when in a complete 
state, propelled by two compound engines of about 2750-horse 
power each, making altogether 5500 specified horse-power, which 
will give to the vessel a speed of rather more than 17 knots an 
hour. She will carry two guns of 25 tons each, of the new 
Elswick pattern and “‘ ribbon coil” system, capable of throwing 
ager og of 450 lb. weight, with charges of powder of 230 lb. 

he will also be further furnished with six guns of the new 
Elswick pattern, throwing projectiles of 80 1b. weight, with 
charges of powder of 34 lb.; and to these will be added two more 
pa emia four mitrailleuses, The launch of the 

iovanni Bausan was effected in the presence of a numerous and 
distinguished assembly. Lady Armstrong undertook the task of 
pv se the vessel, and was supported by Sir William Arm- 
strong and Rear Admiral Commendatoré Raffaele Noce, together 
with Signora Noce and the Admiral’s son. The Italian navy 
numbers—ships in the course of construction being included— 
fifteen men-of-war of the 1st class, twelve men-of-war of the 2nd 
class, and fourteen of the 3rd class. The Giovanni Bausan will 
form one of the 2nd class, This computation does not, however, 
com a number of transport ships and vessels devoted to local 
and ma service. 
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LETTERS TO THE EDITOR 
hold ourselves responsible opinions 
correspondents} 


EFFICIENCY OF 
—I think you are mistaken as to your formula for ting 
Pag of tana. What you = about the work done by a 
fan “consisting in putting a body of air previously at rest into 
motion ” is poy BY true, but it would be equally true to say of a 

ump that the work done consisted in putting a body of water 
Fiously at rest into motion without into account whether 
it was lifting the water 20 fathoms or The chief difficulty 
with regard to comparing two fans, is that under ordinary circum- 
stances the greater part of the work done is spent, not in putting 
the air into motion, but in overcoming the friction of passing 
through the fan itself and the passages leading to it. In order to 
.. This has nm done . Murgue, who compares the 
_ es and the fan to the resistance of the 
air to ing through an orifice in a thin plate. Thus the 
area of the hole in a thin plate which would offer the 
same resistance to the passage of air as the fan, is the ‘‘ equiva- 
the passages e “eq ent orifice” of the passages, so 
that in order to make a comparison the observations are reduced to 
unit equivalent orifice. The formula for finding this is derived 
from the usual formula for the quantity of air which will pass 
through an orifice in a thin plate, making allowance for the “vena 


contracta,” andis a = ae where a = equivalent orifice; v = 


f air in thousands of feet per minute; 4 = inches of water 
— “Having got the equivalent orifice of the fan and passages 


the velocity of the air through it is taken, the formula E = 3° 


will apply 

With regard to your com of a fan with a turbine, or 
rather a centrifugal pump, with a centrifugal pump raising water, 
the pressure to be overcome is, as in a fan, the head to w the 
water has to be raised and the friction of the water in paesin 
through the p and pipes. As with properly proportion 
pipes the friction is small, the pressure to be overcome is practically 
constant, and a much greater efficiency can be got by increasing the 
velocity of the pump, so as to have it very great in proportion to 
the head which it has to lift; and, within certain limits, the faster 
the pump is driven the better efficiency is got. 

In a fan, however, as the larger proportion of the power is ex- 


nded in overcoming friction, the water-gauge caused by the | 


Fcistance of the es increases in the same proportion as the 
water-gauge caused by the fan, and no increased efficiency is got by 
increasing the speed. This, however, is only true within certain 
limits, as the power shown in a diagram is expended, first, in turn- 
ing the engine and fan on their bearings. is is a constant 
revolution, no matter what is the velocity; secondly, in churning 
the air in the fan; and thirdly, in driving the air through the 
passages. As the two latter increase in proportion to the square 
of the number of revolutions, and the first is a constant, higher 
results will be got with higher speeds of the fan. This also ex- 
plains the reason why such a ntly contradictory results are got 
with different fans. When there is a small quantity of air passed, 
the useful work done is small in proportion to the ive resist- 
ances, and so a smaller useful effect is got than would be the case 
were @ larger Lng of air being driven. 

I think with Mr. Steavenson, that the extraordinary results given 

Mr. Capell’s fan must be the result of inaccuracies of observa- 
tion. It is not well, however, to dogmatise on matters of this 
sort, and it will, perhaps, be the most satisfactory way, as you 
suggest, to have the matter settled oA eee made by @ com- 
petent engineer. Possibly Mr. Capell has found out some way of 
utilising some of the water-gauge not taken out of the air by the 
evasée pee ey of the Guibal fan. 

In the preface to his translation of M. Murgue’s book, Mr. Steaven- 
son says:—‘If then, as is clearly demonstrated, the covered 
Guibal with evasée chimney most nearly meets theoretical require- 
ments, how can its acknowledged defects in points of size, struc- 
tural weakness, and heavy cost, be best met, so as to produce a 
machine perfect in every t? The answer is to be found in 
a ventilator I have recently designed, and which will be at work 
at Pagebank Colliery by the time this issues from the press. It 
is 20ft. diameter, built with, and from, a central wrought iron 
diaphragm, like the Rammel and Schiele fans. It has the vanes 
in shape acco: to M. Murgue’s demonstrations made of iron, 
and rivetted to the diaphragm with angle irons, the sheet iron 
cover, evasée chimney, and sliding shutter of Guibal type with air 
admitted on both sides, The fan is driven by ropes, and will run 
about 110 revolutions, and much more if needed. 

Ihave not yet seen a description of the results of this fan, and it 
would be most interesting if Mr. Steavenson would give us a note 
of the results got from it. R. T. M, 

December 1th. 


S1n,—I am induced to extend my remarks on this subject, so 
that I may be able to explain why I still venture to differ from you 
on one or two points, and why I took such strong objection to the 
fan of the Rev. Mr. Capell, who has kindly sent me some further 
information and a ph ph of his fan, at the same time 
expressing his opinion that I had been “‘ rather hard on him for a 
civil engineer.” I trust the hardness of my remarks did not 
amount to a want of civility. I am very sorry if they really 
exceeded fair criticism, but it is very difficult to be patient, and 
see one fan after another brought forward, as they always are, 
capable of beating the best work on record. This very morning I 
have had supplied to me results of experiments on a new fan at 
Wi giving 74°7 per cent. of useful effect, 

e theoretical depression in a ect—ideal—ventilator where 
the speed of the air at the top of the evasée or gradually expanding 


chimney is supposed to be reduced to nothing, is H, = “" , where u 


equals speed of the tip of the fan blades. I have not here to 
show how this is arrived at, but those interested will find it in 
Murgue’s “‘Theories and Practice of Centrifugal Ventilating 
Machines,” published by E, and F, N, Spon, and I will presently 


allude to this in practice. 

But, in the first place, I must t out that there are really two 
water gauges to be considered. . John Cooke, of this city, the 
inventor of an i ious, but too cumbersome displacement fan, 
was the first to attention to the fact that in the immediate 
proximity of the centrifugal fan we get what he called a pseudo 
w.g., and that as we go back from Se falls rapidly in proportion 
to the suitability of the fan and its dimensions to its work until at 
& point, say, 60ft. away, we get a virtually permanent depression 
which is the w.g. the fan actually puts upon the mine. You see 
the fan, however gives a vacuum depending upon the speed of 
its tips. Now, if the fan is too small for the volume of air which 
the mine nat would afford under that depression, the effect 
of that vacuum is lost upon the mine, the fan, in fact, at once ex- 

ve uently proved thi lowering pipes in the 
shaft and registering the water- ded, 
and at a given point the Gevenien mes permanent. Thus we 
have one water-gauge on the doors at bank and quite another on 
the doors at the pit bottom. I will give you one or two actual 
cases :— 


per | of the relationship between pressure and quantity. 


The mine shafts are all of a good size; that of A mine, in parti- 
cular, is 13ft. in diameter, with no obstructions, and 120ft. deep. 
This is discussed by M. Murgue as “‘ the orifice of passage.” Now, 
as to efficiency in water-gauge :— 


Inches. Actual. 
No. 1, Open fan = = 246 -— 118 = 45percent. 
» = 800 — 10% = 
» 8. Gutbal » = 285 — 147 = 625 4, 
” ” = 405 — 280 = ,, 


The above are a few of my own observations. This manometrical 
efficiency is somewhat affected by conditions of working; but the 
highest result I have got from an open fan for manometrical effici- 
ency is 48 cent,, and when a mine is altered purposely to four 
or five different conditions, and the water-gauge combined in a 
diagram with the equivalent orifice of the mine, we get what 
M. Murgue has termed the ‘‘c istic curve of the ventilator.” 
This ‘‘ equivalent orifice” is that which would represent an area 
in a thin plate equivalent to a passage of the quantity of air such 
as through a given mine under a stated water gauge. 

give two instances showing how much easier it is to ventilate 
some mines than others. Thus :— 


E, O. 
aq. ft. 
No.1 .. oo 48,2006. ft. p. m. w.g. 2°58 = 10°85 
No.2 «+ 182,000. ft. p. m. w.g. 090 = 56°40 


This is got by the formula for “vena contracta,” allowing for 
density of flowing medium, and enables us to com how the 
work done by a fan on one mine compares with the work of a 
different fan on another, 

Perhaps the greatest source of error in all fan investigations arises 
from the measurement of air. A passage of uniform area and of 
sufficient length to prevent eddies should be divided equally he 
strings, and the anemometer held on a rod an equal time, say h 

a minute in each space, and moved without stopping to read it, 
and the total on by total time. The inner end of the 
water-gauge should be protected from the rush of air past it by a 
loose roll of felt. 

The anemometer should be tested on a whirling machine, and the 
indicator by weights. Then, with the reading of the water-gauge 
oomneey checked and averaged, and the eeu of fan by a counter, 
true results may be got, such as are supplied in a recent report of a 
committee of the Northern Mining Institute. Under these circum- 
stances, I say, it has been impossible to make a test of the Capell 
fan which would give the least idea of the effect such a fan would 
exert upon a mine. A small short pire mgee a small fan is quite 
useless, Let us have a reasonable si machine upon a mine, 
keeping the fan at one speed, make alterations in the mine by 
ing doors and closing air-ways, and we shall then know what 
itcando, The equivalent orifice of the fan, or “‘orifice of pas- 
e,” may also be deduced, showing the amount of obstruction it 
offers to the air passing through it. I fear I have already exceeded 
reasonable limits, but I have shown how to obtain a measure 


Durham, December 8th. A. L, STEAVENSON, 


Sm,—In reply to Mr. Capell’s remarks respecting the water- 

pause level in connection with the testing of his fan at Birming- 
on the Ist inst., I think Mr. Capell must know I did not take 

any measurement, The readings were given me by a gentleman 
who thoroughly understood such matters, and were certainly 
correct. It is rather singular Mr. Capell did not raise the objection 
when all the particulars were read at the discussion. I am aware 
the water-gauge pressures and the air current do not agree; and it 
seems unquestionably to point to the fact that the data of the air 
supposed to have been passing through the fan was not correct ; 
and this was referred to at the discussion, At first I was at a loss 
why Mr. Capell so pom ty ignored the tests of the 1st inst. 
Allowing it to be possible for all the particulars to have been 
correct, the results would give 90 per cent.; but haps nothin 
less than doubling the water-gauge and showing 180 per cent. wo 
be satisfactory to Mr. Capell. 
From your article in last week’s paper you still seem to infer the 
South Staffordshire engineers ought to have scattered Mr. Capell’s 
statistics to the winds, and undertaken to have set him right. 
However, the course we pursued we believe to be the right one. It 
is to be hoped Mr. Capell will accept an offer to fix one of his fans 
at a colliery. Its real value would then be proved. The number 
of trials spoken of by Mr. Capell and the conclusions remind one 
of ‘* Confusion worse confounded.” C. H. TREGLOWN. 
Handsworth, Birmingham, December 12th, 


S1r,—In your article on the “‘ Efficiency of Fans” in last week’s 
nage say that ‘‘ there is no fixed and invariable relation 
between the pressure and the quantity.” This must come asa 

jox to mining engineers, and those conversant with the testin 
and practical working of fans. I refer to such colliery centrifug 
ventilating machines as the ‘‘ Guibal,” ‘‘ Waddle,” or ‘‘ Schiele,” 
the two former having been constructed up to diameters of 50ft., 
and weighing upwards of 50 tons. The ve mg he the tips of the 
vanes of such machines will sometimes exceed 100 miles per hour. 

Now I say that the relations between pressure—i.e., water-gauge 
—and volumes of air per minute, are as fixed and as well deter- 
mined as the relations existing between the strengths of different 
scantlings of timber or iron, and that in any fan working on any 
particular mine the volumes vary exactly as the square root of the 
water-gauge or pressure - square foot, provided always that the 
conditions under which the fan is working remain tered. As 
an illustration and proof of this I give the following taken 


— & Cal series of experiments with a large colliery venti- 
enter | | | | 

Actual A. | in inches. | 83,000 ’ 
1 92,180 1°03 149 
2 j 50°0 105,427 1°46 24°2 
3 | 59°8 116,519 1°99 88°5 


Then, taking experiment No. 1 asa standard or basis of calculation 
with the relation expressed above, we have— 


B calculated. 
V 103 : 1°46 :: 92,180 : 104,160 cubic feet per minute. 
V 103 : 199 :: 92,180: 128,647 4, 


respectiv: at the e es 

are only la due to unavoidable error of aaeranen, and that 
there is “‘ a fixed and invariable relation between the pressure and 
the quantity.” 


quantity of air circula 


ENGINEER by Mr. Steavenson, will go to prove the accuracy of the 
by go 


in No. 1 as a basis of 
above rule, and, taking again 
92,1803 : 105,4273 :: 149 : 220 242 
105,427 : 116,519 149 : 29° 38°5 
This again is sufficiently near to prove the accuracy of the rule, 
—— = doubt in the latter case some error has been made in the 
observations. 
The efficiency of the different fans at present in use has been 
severely tested lately 5 a committee appointed by the North of 
England Institute of Mining and Mechanical Engineers. The 
results show Struvé’s displacement machine to have the highest 
percentage of useful effect, but the er of air is small and the 
water gauge high, while the Guibal, Waddle, and Schiele all run 
about equal, none giving so much as Band! rad cent, useful effect, 
whereas 40 to 50 per cent. is nearer the ts usually obtained. It 
is, however, impossible to ascertain correctly the relative efficiencies 
of the different fans at present in use, unless they are each set to 
work tely under exactly similar conditions as to depths and 
areas of shafts, lengths, areas, io &e., of roadways. 
ani 


This is obviously a most laborious costly method of | ing 
the wished-for results, and will, perhaps, never be satisfactorily 
accomplished. CRAWHALL CHAPMAN, | 


Silksworth Hall, Sunderland, Dec, 12th. 


S1n,—Since I first saw your article re the Rev. J. M. Uapell’s 

fan, I have followed with much interest all correspondence or 

information in reference thereto, because I cannot see anythin; in 
its principle of construction to account for its great efficiency. This, 
of course, may be my fault. 

But Mr. Capell, in his letter in your last issue, gives what he 
calls his theory as follows :—“‘ If the outer fan is disconnected from 
the inner fan and port holes, the blast from the inner fan drives 
the outer fan at great speed.. Thus, as the air velocity increases 
the speed of the outer fan increases. If I suddenly, with a spring 
stop, connect the two fans, then, like your apt illustration of the 
train and wheat, the energy put into the outer is imparted to the 
whole machine. Thus the inner fan is the prime motor; the 
outer fan picks up the energy which would otherwise be lost in the 
air thrown off.” I fail to see anything in this but what might be 
obtained in an ordinary fan made in two parts, the vanes being 
separated so as to form an inner and outer fan. Before the stop 
is applied, the energy which propels the outer fan acts as an 
obstruction to the free passage of the air, and if the outer fan was 
removed better results would be obtained. When the stop is 
page the energy is picked up by the outer fan, in the same way 
that the outer part of the vanes of an ordinary fan continues the 
energy im) by the inner part of the vanes, 

Early in the year some correspondence was going on in your 
r, and extraordinary results were claimed for this fan, and as I 
an opportunity of comparing Mr. Capell’s fan with one of Mr. 

Charles D. Phillips’ fans, of Emlyn Works, Newport, I give you 

the results. Mr. Capell’s fan was what is called a hand-power fan, 

14in. diameter, geared so that for one turn of handle there was 

35 revolutions of fan, or 123ft. travel of periphery 5 the diameter 

of suction pipe was 6gin. Mr. hillips’ fan was 15in. diameter, 

so that one turn of handle was equal to 27 revolutions of 

‘an, or a travel of periphery equal to 100ft.; the diameter of 

suction was 7}in. 

My first trials were with suctions closed, and water gauge only, 

my object being to get as near as possible in both cases the same 

of the periphery of the fans. The results were as 
Vi 


No. of Velocity Head 
of of of per lin, 
handle. periphery water. head. 
No. 1, Capell’s fan... 50 6150ft. 2in. . . 8078ft. 
Mo. 2, Capell’s fan... 60 .. .. 7380ft. .. S571. 
No. 3, Phillips’ fem 3in. 


The second trial in the above of the Capell — taken, 


meter were as follows :— 


Velocity No. of feet 
travel of 


turns through iphery per 
handle. periphery. the foot travel 

anemometer. of air. 

No. 1, Capell’s fan 51 .. .. 6273ft. .. .. S5300ft. .. .. 1°18ft. 

No. 2, Capell’s fan 49 .. .. G027ft. .. .. 5100ft. .. .. 118ft. 

No. 8, ips’ CO .. .. .. SOR .. 

No. 4, Phillips’ fan 58 .. .. 5800ft. .. .. 4852ft. -- 


The next trials were with the suctions full open, the enemometer 
being held steadily just inside the suction, so as to measure the 
velocity of the inlet. This velocity multiplied by the area gives 
following results :— 


offan. of suction. per travel of 


of thefan. 
fan .. 56 .. 6888 .. S245ft. .. 845 .. 12:1 
ps’ fan .. 48 .. 4800 .. .. 1029 .. 210 


I give the data for what it is worth. The trials were made with 
the desire to see something of what was claimed for the fan. The 
results show for themselves, and in each case the Capell fan took 
more power than Fee Al fan. I am not pre; to say this was 
due to the principle of the fan, or was caused by the method of 


gearing. 

As I have already said, I have watched with some interest all 
correspondence and information in connection with the Capell fan, 
and I follow Mr. Capell in his theory, but I fail to see its applica- 


ydraulic and Gener: gineering 
118, Commercial-strect, Newport, 

Mon., December 18th. 


Sir,—I think the South Staffordshire mining engineers have after 
all very little to say for themselves in the matter of the Capell fan. 
I have read the defence set up for their action with some amuse- 
ment. These gentlemen all assert that Mr. Capell is wrong, but 
none of them seem to know where he is wrong, and their only 
resource is to suggest more experiments. Why is it that they can- 
not say with the data they have where Mr. Capell is wrong? I 
do not know Mr. oe nor have I the smallest interest in him or 
his fan ; but I want to find out why his fan has excited so much 
interest if there is nothing in it. 

Mr. Capell asserts that he has got certain results, The South 
Staffo: ‘ire engineers say he has not, but they give no reason for 
this. Mr. Steavenson goes away altogether from the fan as a fan 
and treats your readers to a dissertation on 
fans and mines combined, which is quite another affair. I ask him 
to say definitely, does the Capell fan give the water gauge stated ? 
Does it pass the volume of air stated? If it does not, why not? 
If the water gauge is right, why should not the quantity passed be 
right? Does water , all other things being equal, save the 
shape of the fan les—always represent the same velocity? If 
not, why not? Suppose, for example, I take a Lloyd’s fan and a 
Capell fan, both same diameter, driven at same , and with 
same outlet and inlet orifices, will the water gauges be the same for 


jg | both? If not, will the —y of air Fema r the same relation 
‘ani 


to the water gauge in both fans? want to know where Mr. 
is wrong. It seems strange that no one can say precisely. 
don, December 18th, Boreas. 


THE NEW PATENT ACT. 


Water-gauge at pit 
Water- at bank, bottom. 


The following, taken from the ly given, in which 
the horse-power is obtained by the formula given in week’s 


Sir,—The Government regard Mr. Chamberlain’s Patents Bill 
as one of the most valuable measures passed last session, and the 
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Next you say that “if we double the Mie-ge | we double the F, 
quantity or volume; but the power required ill be, other things d 
being equal, not double, but ae: I must take exception to 4 
this, as it isa rule long ago established that ‘‘the quantity of air : 
varies as the cube root of the power and of the quantity of coals i 
burnt to produce it,” so that eight times the coals only double t 1 
 emeeersaererttt in a mine, whether the ventilation } 
P fu y furnace action, ventilating machines, or otherwise, i 
ong as the airways remain in the same unaltered state, and there- 3 
fore if we double the velocity and therefore the quantity circu- } 
lating in any given time, we' shall have a (2 x 2 x 2), or eight i 
times the instead of as in article. 
j 
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ubli are under the impression that a boon has been | extension of the title, while others would lodge a copy of the entire | the difference in given to the employer. A few ye 
ag to the memorandum attached to the Bill, its | specification. Morris inspected the Westphalia wenn 


object was to consolidate in a single measure the twenty-three 
statutes in existence relating to patents, designs, and trade marks, 
and to “simplify procedure, lessen its cost, and increase the pro- 
tection afforded.” The new Act comes into operation on the Ist of 
January, and reduces the total fees for a fourteen years’ patent 
from £175 to £154. The Act is drawn up on the lines of American 
patent laws, more particularly clause 33, which provides that 

‘every patent shall be granted for one invention only.” The 
whole Act hi on the words “one invention only,” notwith- 
standing that clause 33 also states that “‘every patent may not 
contain more than one claim.” Every patentee knows that “claims” 
are not mentioned in the ‘‘ Letters Patent,” but are i in the 
“‘complete specification,” which does not require to be lodged 
until nine months after the patent is protected. 

While the new Act reduces the cost of a patent for an invention 

ble of being constructed in only one way, such is not the case 
win the invention can be constructed in a variety of ways. For 
instance, some years ago I patented a mechanical contrivance, 
dra’ were lodged, showing the particular construction I pre- 
ferred, but as I clearly saw that my apparatus could be constructed 
in at least two or three ways, the words, “or the equivalent 
thereof,” were added to the description given in my “ provisional 
specification,” and these words guarded my patent against infringe- 
ment. 

I was somewhat startled recently on being told he leading 
authority on patent law, that whilst the various possible construc- 
tions of my apparatus were effectually covered by one patent—ata 
cost of £175—under the present law, which expires this month, 


It is also rumoured that it will be endeavoured to make this 
illustrated journal take the place, to a great extent, of the printed 
copies of the specifications, on the ground that although about fifty 
copies of each specification are struck off, in some cases not a single 
copy is sold. e can hardly credit such a monstrous proceeding, 
more especially after the authoritative statements that have 
ap from time to time, and the protests that were made not 
long ago when it was proposed to destroy a quantity of the printed 
specifications because of the room they occupied. Another objec- 
tionable requi t is that the applicant should be ired to 
sign the provisional specifications and drawings himself. If this is 
so a great deal of unnecessary inconvenience, delay, and trouble will 
be caused to inventors and their agents. Whatever may be the 
intention of the authorities on these matters, it is evident that 
their action must be jealously watched to see that the benefits that 
were to be conferred by the Act are not rendered nugatory by the 
action of the Patent-office officials. New blood is about to be 
transfused into the Patent-office, and it is possible that so-called 
improvements will be the order of the day. It is, however, hoped 
that Mr. Chamberlain will not consent to see the measure which 
was hailed with a chorus of approval by the “ toilers and spinners” 
rendered abortive by official blunderings. Xx. 

December 13th. 


AN IMPROVED GAS8-BURNER, 


Srr,—I send you a sketch of an im- 
proved gas-burner. A is the inlet 
and small tube continued nearly to the 


equal protection under the new Act could only be secured by| (-\} ~~ 5) top of the larger tube B, which tube 
obtaining a separate patent for each possible construction, and that communicates with the ring burner 
my patent would therefore cost under the new Act two or three The outer glass chimney D 
times £154, instead of £175 as formerly. Thus the new Act rests upon the plate D'; the inner 
reduces the cost of a patent £21, but the protection afforded ag chimney B rests upon a perforated 
against infringement is decreased instead of increased, as stated in & F. Gisasmall cylinder of pipe- 
the memorandum attached to the Bill. clay surrounding the lower part of 
Some lawyers may differ, even the Comptroller of Patents him- the tube B. e gas being lighted 
self may differ, from the opinion I have received, but all must at the ring-burner C C, heats the 
admit that it is at least an open question what ing Courts will | © B| tube B, causing the gas in the annular 
take out of the w ** one invention only ” in Clause 33. Sucha space between the tubes A and B to 
phrase has not been used before in any of our Patent Laws. These ; become heated, and also causes the air 
words must be considered entirely apart from the meaning put passing in at the top of the glass 
upon them by the promoters of the bill in their speeches, and must c chimney D to pass down the annular 
be read as they will be construed and twisted a hundred years c c space Bnd D and E to become 
Judges and juries must be guided by the law as written, heated | 
wever hard or unjust. ugh ‘orations a’ an 
Will our Courts be guided by American decisions? In the United FE 2 comes in contact with the flame, 
States each patent covers one distinct invention only, and a which causes much more perfect com- 
number of patents are therefore mently necessary to protect D bustion. The cylinder of pi y 
one invention against infringement. For example, one of our lead- G both assists combustion and pre- 
ing electricians is at present patenting an invention there—which vents injury to the heating tube B. 
required only one patent to protect it in England—and as it can be . ALLISON, 
applied to forty-five different instruments, he is taking out forty- Stoke, Ipswich, December 11th. 
five patents in the United States. Although the American A 
Government fees are only about seven guineas for a patent, it will thus 
be seen that effectual protection in some instances is not so cheap 
as some persons suppose. 
As many of the most valuable improvements in machines have THE IRON, COAL, AND GENERAL TRADES 


originated with mechanics and operatives who tend machinery, and 
as it was well known that working men took considerable interest 
in this new measure, one would have supposed that when alteri 
laws—which have puzzled many a Court—our legislators woul 
have endeavoured to express their meaning in language within the 
reach of an ordinary education. The “definition” of the term 
“invention” is, however, perplexing to an untutored mind. 
According to Clause 46, “‘ ‘invention’ means any manner of new 
manufacture, the subject of letters patent and grant of privilege 
within Section 6 of the Statute of Monopolies—that is, the Act of 
the twenty-first year of the reign of King James the First, Chapter 3, 


intitled ‘An Act coi ig Monopolies and Dispensations, with 


meernin: 
Penal Laws and the Forfeiture thereof ’—and includes an alleged | wij] 


invention.” 

By Clause 106 a penalty of £20 is to be inflicted upon any person 
using “‘ the al Arms, or arms so nearly resembling the same as 
to be calculated to deceive,” without the authority of any member 
of the Royal Family or of any Government Department. 

The Royal Arms have hitherto been regarded as the emblem of 
the United Kingdom, and although it was well known that the 
Royal Arms could not be registered as a trade mark, many manu- 
facturers put the Royal Arms on their goods, and when shipped 
abroad that device indicated the country from which they came, 
and English man and merchants have as loyal a pride in 
exhibiting the British lion as Americans have in showing the eagle. 
Some ne pers print the Royal Arms on their title page, shop- 

and tradesmen throughout the country ar. the Royal 
Arms, not with the view of leading the public to i e 
that they are under Royal pee, but rather to show their 
loyalty to the Throne. All these emblems of monarchy, according 
to Mr. Chamberlain’s fiat, must be on and after Ist January swept 
into oblivion unless the persons using the same can show their 
y nowy authority. Holders of patents frequently use the Royal 

They are not permitted to continue doing so, 

The Government did not attempt to prove that any person was 
ever induced to buy a newspaper, a hat, or indeed any article, 
because it had the Royal Arms impressed upon it. The object of 
legislation is to remove grievances; but such changes are wholly 
unnecessary, and do not deserve the name of legislation. 

The Act is silent as to how Government Departments are to be 
guided in granting authority to use the Royal Arms, but unless 
they act reasonably this aimless change of law will involve many 
merchants ag manufacturers loss, not only 
expensive dies for stamps, stocks of printed wrapping papers, an 
stocks of goods having to be re-made up, but it may inflict » per- 
manent injury on their shipping trade by upsetting the marks by 
which their goods have been known in foreign lands for perhaps 


half a cen 
ee ticians reap the , but manufacturers and mer- 
chants who carry on the real work of the coun 


have to pay for 
it. ARCHIBALD W, FINLAYSON. 
Flax Mills, near Glasgow, 
December 


Srr,—We are now within three weeks of the commencement of 
the new Patent Law, and yet the rules and tions for the 
guidance of applicants for patents are not yet published. Late as it 
is, it is to be hoped that they are not even definitely settled, if it be 
true, as rumoured, that they contain requirements which are 
apparently not contemplated by the Act, and which will materiall. 
increase the trouble and cost of obtaining patents. One such is 
the requirement which it is rumoured is in contemplation, that 
the applicant shall file with his ——— an abstract or brief 
of his invention, accompanied by a drawing illustrating the main 
features of the invention, and suitable for insertion in the illus- 
trated journal which it is intended shall correspond in some 
measure with the United States “‘ Official Gazette.” Vigorous 
protests will be made against this provision, and it is to be h 
that the authorities may not enforce it. The absurdity of such a 
provision is evident on the face of it; for, on the one hand, to 

a proper abstract of a specification requires special skill 
and a complete mastery of the subject; while, on the other hand 
to determine whether an abstract is sufficient requires an equal 

uaintance with the invention. So that while an applicant 
would be put to considerable expense for agency fees in preparing 
the abstract, the examiner or other controlling official would have 
to devote much time to ascertaining that a correct abstract was 
filed. It is easy to see what would take place—there would be a 
repetition of the practice that iled some few years ago, when 
the Patent-office required abridgments to he filed: that is to say, 
some applicants would file a so-called abstract, being merely an 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 
(From our own Correspondent.) 

Upon ’Change in Wolverhampton yesterday, and in Birmingham 
this—Thursday—afternoon, manufacturingir st ere eager]: 
seeking specifications under contracts already secured, upon whic 
to commence operations after the holidays. They were, however, 
unable to get all the specifications they would have liked, since 
consumers are not generally desirous to begin the new year with 
large deliveries. 

Proprietors who have been able to secure pretty well of specifica- 
tions, and who have not extensive repairs to make to machinery, 

ill try to limit the holidays to the first three days of next week. 
The best thin sheet makers are in this category, for they are 
experiencing very good home and foreign demand. The bulk of 
the works will, however, appropriate the Christmas week to 
mew ig and repairs, and will not resume operations until the 

st inst. 

Upon the finishing up of the old orders the works have this week 
— very active, and this activity will continue up to Saturday 
night. 

_ = are in consumers’ favour. Small rounds and squares of 
ordinary make were this afternoon £6 10s. to £6 5s., and occasion- 
ally £6 2s. 6d. per ton. Superior bars were £6 15s. to £7, and 
marked ditto £7 10s. to £8 Hoops are in steady demand 
at £6 10s. to £6 15s. and £7. Gas and rail strip sells freely at 
£6 7s. 6d. to £6 5s. per ton. 

Black sheets for merchant and galvanising ~~ were £7 15s, 
and on for singles, and £9 5s. for lattens. In the galvanised cor- 
— state, the general quotation for 22 g. to 24g. was £13 
delivered at outports. Morewood’s “‘ Red Star” quality was quoted 
£12 10s. for 18g. and 20g., £13 10s. for 24g., £15 10s. for 26 g. 
and £17 10s. for 28g. The “‘ Lion” brand was £13, £14, £16, an 
£18, according to gauge. Best close annealed sheets of the 
“* Anchor” brand were quoted £18 10s. for 20 g., £20 10s. for 74 f+» 
£22 for 26g., and £24 for 28g. Galvanised flat sheets of t 
“Woodford Crown” brand were £16, £18, £19 10s., and £21 10s. 
respectively, according to gauge. 

Pig iron rules dull, whether native or imported sorts are referred 
to. Current orders are confined mostly to lots of from 100 to 200 
tons. When 1884 comes in, some fair buying may take place in 
anticipation of the January quarterly meetings; but it will not be 
a great lot. The demand for all-mines is so inactive that an im- 
—— firm was mentioned on ’Change this afternoon as havin; 

etermined to shortly blow out their furnaces. They will then se 
from stock, 

Prices of all-mines are nominally 65s., but 62s. 6d. to 60s. is 
nearer the real . Hematites are competing peng | at 60s, 
to 6ls., delivered hereabouts. Native part-mines are 52s. 6d. to 
45s.; and common pigs, 42s. 6d. to 39s, Derbyshires cannot com- 
mand business at 46s., and Northampton vendors are little better off 
at 45s. Coalis abundant and cheap. Best deep house sorts are 11s. 

ton at the pits; furnace sorts, 10s. to 9s. 6d.; forge sorts, 

's. 6d. to 6s. 3d., long weight. 

The Cannock Chase miners have resolved to withdraw their 
notices for an advance in wages until after the Manchester confer- 
ence on the 27th inst. They have also empowered their agent to 
vote at that conference in favour of any uniform action that may 
ee taken by the whole of the Midland Counties to obtain an 

vance, 

The German competition in the wire trade is of increasin 
seriousness to the Shropshire wire rod makers. It was a subject o 
less importance when the Germans were content to send us the 
rods, but now that the Germans are sending us the drawn wire in 
great ey and, materially aided by the preferential freights 
quoted by our railway companies for the carriage of the foreign 
commodity, are offering it at much under native prices, the position 
of our makers is most unenviable. 

Mr. Thomas Morris, manager of the Pearson and Knowles Coal 
and Iron Company, Limited, Warrington, in a paper read before 
the Institute of Ironworks’ Managers at Dudley on Saturday, 
stated that the cheapness of the German rods was due mainly to 
the “starvation” wages paid to the ironworkers and to the 
advantage of Sunday teen, Yet the question might be satis- 
factorily solved. The cost to the English wire drawer on each ton 
of 194 w.g. wire from the No, 4 wire rod was £8. In Westphalia the 
cost was £7 This £1 difference in cost would also app 
and similar classes of imported goods. More than thi could 
be saved if some imecorel 5 machinery were put down by our wire 
drawers, if man were content with a little _ 
and if each wire drawer minded two blocks with an assistant, 


to nails | mak 


I looked in this week at the works of the Wolverhampton 
Electric Light, Storage, and Engineering Company, and I find thai, 
they are increasing their output, and getting together a promising 
connection, They are particularly successful with their patent 
accumulator, which they claim is one of the cheapest and most 
reliable upon the market, The company has now orders which 
will occupy it for the next seven months, Some of these aro 
accumulators for use with the Swan and Edison lam Certain of 
their batteries have had more than twelve months’ regular work, 
and continue to work perfectly. The company’s high-speed engine 
is meeting with considerable favour, and has proved itself adapt- 
able to all high-speed purposes. Its chief features are its thorough 
working and economical ae gece combined with its low price, 
These engines are being t up to 50-horse power, and do not 
occupy a space more than 3ft. square by 4ft. high. @ company 
has, after much experiment, arrived at an earthenware composi- 
tion which renders their battery impervious to moisture, and at 


the same time acts as a perfect insulator. They intend to make 
this discovery the matter of another patent. 
The South Staffordshire Electric Lighting Company, Limited, 


intends, it is understood, to employ the Consolidated Electric 
Lighting Compony, Limited, London, to carry out the works in 
connection with the introduction of the new light into any of the 
towns in the Midlands where it is adopted, and concerning which 
the South Staffordshire Company has obtained prevalent orders, 
The Consolidated Company has lighted Colchester with electricity. 
The largest conductor which has been laid down in the streets of 
Colchester is only about jin. diameter, and the junctions are made 
by the simple means of a socket and nut. 

Dudley is one of the Midland towns which propose to adopt 
electricity, and, upon the invitation of the corporation, Mr. George 
Offor, the general manager of the Consolidated Company has just 
delivered a lecture there. The Public Hall was lighted by four 
lamps upon the Brush system, but there was some flickering during 
the whole proceedings. Dudley, he said, could be lighted with elec- 


tricity for no more than they were now paying for gas, and the 
ttendant ad ges would be many, At present @ year is 
charged for lighting the town. 


Another extensive galvanised sheet iron or roofing works is about 
to be established at Wolverhampton. The exact locality is at 
Wednesfield on land etme ben area of some 2 acres. By reason 
of some of the proprietary being connected with Messrs. Robey 
and Co., of Lincoln, a report has got abroad that the company is 
the proprietor, and is going to establish a branch agricultural 
ayeetns works. Iam authoritatively informed, however, that 
this is not correct. 

Amongst the heavier ironfounding and ineering branches 
which are just now active, the cable and anchor firms stand uy 
with conspicuousness, Steel is now more than ever being utilised 
as a material for anchors, and splendid imens of this class have 
lately been sent out from the works of the Patent Shaft and Axle- 
tree Company. Some of these steel anchors weighed five tons each, 
and the company are able to produce castings of this class and size 
by reason of the advantages which they possess in having in opera- 
tion the Thomas-Gilchrist process for making steel from common 


Staffordshire pigs. 

The new works which are bei Bw down at Spring Vale, 
Bilston, by Mr. Alfred Hickman bers, for the ounying on of 
the basic steel process, are steadily progressing, and are likely to 
confer a great benefit upon the district. 

Hardware manufacturers who hold stocks are this week peeuning 
to see that they are not likely to be so much affected by the Patent 
Act as they had at first feared. have come to view the 
matter more in the light of your leading columns last week, and 
the anxiety is subsiding. They believe that it would be impossible 
for the prosecution to 880g that no part of a given article had 
never been made the subject of a patent. Further it is discovered 


that equally severe clauses d with this matter were in the 
old Act. Yet a deputation is 7 to seek an interview with the 
ident of the Board of le, representing Birmingham, 


Wolverhampton, and Walsall. 

The Locat Board of Willenhall are desirous of purchasing the 
gasworks there, now owned by a joint-stock company. The com- 
pany has offered to sell their property at £37,000, but the Board 
at present decline to tender more than £30,000. 

The telephone is making steady in Birmingham. Three 
years ago the National Telephone Soonpensy established an Ex- 
change here. Now they have some 350 subscribers, whose inter- 
change of conversation goes on through 415 miles of wire. The 
company has also subscri' at Wednesbury and Wolverhampton. 
Birmingham is of itself a ‘centre ” of four miles radius. In the 
heart of the town the wires are laid underground, protected by 3in. 
iron pipes. A good deal of the danger which attends the use of 
overhead wires is removed, however, when they are made of p! hor 
bronze, and wires of that metal are now being substituted for 
hitherto hung. Though the wires are but one-tenth as heavy as the 
existing ones, they are quite as strong. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—There is the general absence of animation in the 
market whish usually precedes the immediate close of the year. 
In many cases stock-takivg operates against woging beyond what is 
absolutely required for present wants, and generally there is a dis- 

ition to hold over any large transactions until after the holi- 

ys, and there are some indications as to the pooper of the 
ensuing year’s trade. The downward movement in the Glasgow 
and Middlesbrough markets, although it has had no appreciable 
effect upon local and district brands of pig iron, is also a further 
inducement to buyers not to purchase largely at t, and with 
80 ny Me causes ews. against business, it is only a natural 
result that trade been very flat during the week. There is, 
however, no actual pressure to sell, so far as | and district 
brands of pig iron are concerned, and several of the large Lincoln- 
shire houses are so fully sold over the next three or four months 
= they are quite indifferent about booking further orders at pre- 
sen 


At the Manchester market on Tuesday there was very little 
doing. For forge Pig iron there were moderate inquiries in the 
market, but as offers by buyers were generally at about 6d, under 
the quoted rates, they did not lead to much actual business a 
done. For foundry iron there is little or no inquiry. Quot 
prices for local and district were without change, Lancashire 
makers holding to 45s, as their minimum, and Lincolnshire makers 
being firm at 10d. to 45s, 10d., less 24 for forge and foundry 
qualities delivered equal to Manchester. Although any weight of 
business would seem only to be practicable at about 6d. under these 
figures, it is only in exceptional cases that buyers are able to place 
orders at less than the quoted rates, In Middlesbrough iron 
g.m.b.’s are now being offered at about 44s. 10d. net cash, delivered 
equal to Manchester, and Scotch continues to be pushed at under 
makers’ prices, 

The price of hematite iron continues very low, and foundry 
brands could be bought at from 56s. to 57s. less 24 delivered here, 
Even at these low figures I do not hear of any orders of importance 
being given out, but with hematites so close —— the price of 
Scotch iron, there would seem to be an inducement to bring buyers 
into the market. 

In the manufactured iron trade orders are coming forward very 
slowly, and the market may be said to be weak. ere are a few 
ers who are still asking £6 5s. for bars, but where there is any 
+7 ag of business done the average basis of wey is about £6 to 
£6 2s. 6d. for bars, £6 7s. 6d. for hoops, and £7 15s, for sheets 
delivered into the Manchester district. ‘ 
Tronfounders as a rule report trade to be quict, and in builders’ 


— 


| 
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work especially there is very little doing, with prices cut extremely | of last year. This is an increase of 22,078 tons. During November | 43s. 6d. cash ; and to-day—Thursday—transacti red between 


ey acstounders report rather more orders stirring ; these, however 
finished 


m to be ely on account of jobs that are bein; 
the there is no in the prices 
obtained for engineers’ fittings. 

With regard to the engineering trades, the reports as to the 
actual weight of work doing and the state of employment with the 
close of the year are by no means of an unsatisfactory character. 
It is practically only in the large shipbuilding centres that there is 
any really serious activity. In the engineer- 
ing districts of Lancashire, with the exception that machinists in 
many cases continue only indifferently employed, there are very 
few complaints of scarcity of work. motive and railway car- 
riage builders continue well supplied with work; tool makers in 
most cases are being kept busy ; boiler makers and the large engi- 
neering firms are also as arule well em loyed, and new orders 
ai to be coming forward very fairly as the old ones work 
off. This is the general tenour of what I hear in reports from 
the works themselves, The returns as to employment just issued 
by the various engineerin, es’ union societies are also satisfac- 
tory. The returns issued by the Amalgamated Society of Engi- 
neers for the past month, it is true, show an increased number of 
men out of employment throughout the country, especially in the 
shipbuilding districts, where there is evidently a tendency to discharge 
men, but the increase of unemployed is not serious, only amounting 
to about 1 per cent., and practically does not apply to Lancashire. In 
the Manchester and ord district there is really no appreciable 
increase at all, and the number of unemployed on the books of the 
society at present is considerably less than it was at the close of 
last year. The better class of men who can take charge of jobs are 
in demand, and pattern-makers and smiths have no difficulty 
in finding full work. The report of the Steam Engine Makers’ 
Society feued this week shows a general improvement in the 
demand for men, and in this respect the returns are of a more 
favourable character than they have been for several months past. 
The returns for this month show only 1 per cent. of the members 
in receipt of out-of-work upon as compared with about 2 per 
cent. in November, and generally throughout Lancashire the men are 

to be in full work. The Manchester and Salford districts re- 


weight of work which is into the shops of the engineers, it 
may be of interest to quote the branch reports of the above society 
with regard to the state of trade in the more important centres of 
industry. These do not return trade as actually bad in very 
many of the large centres. In Liverpool, Heywood, Oldham, 

iff, Chatham, and Retford trade is returned as good; 
gene , however, the reports do not go beyond ‘‘ moderate,” and 
this is the case at London, Manchester, Wigan, St. Helens, Bury, 
Blackb Sheffield, Wakefield, Hull, Worcester, Chester, Stock- 
port, Northampton, Greenwich, Ipswich, Barnsley, Exeter, Stock. 
ton, Devonport, Woolwich, Leeds, Bolton, Rotherham, Grantham, 
pee Portsmouth, Hyde, Widnes, and Swansea. At 
Sunderland it is returned as ‘ very bad,” and either as declining or 
bad at Preston, hace Burnley, Staleybridge, Lancaster, 
Bradford, York, Birmingham, Middlesbrough, Newcastle, South- 
ampton, Maidstone, Dewsbury, and Darwen. 

In the coal trade there is now none of the pressure for supplies 

ly a steady ess doing, w taking away the presen 
par ee of the pits. The better classes of round coal are going 
away freely for house fire Fae pee) and common round coals, 
suitable for iron-making and furnace pu , are in good demand, 
Engine fuel is, however, only moving off moderately, which may 
pod sage due to the strike and threatened short time in the cotton 
trade, whilst, in addition, consumers, in anticipation of a possible 
stoppage of the collieries, got in large supplies of stock, and in 
many cases will still be working on with stock. With the ex 
tion of the slight giving way on the advance in pit prices after the 
collapse of the threatened strike, prices are being fairly maintained, 
and at the pit mouth av. about as under :—Best coal, 10s. 6d.; 
seconds, 8s. 6d.; common house coals, 7s. to 7s. 6d.; steam and 
forge coals, 6s. to 6s. 6d.; burgy, 4s. Gd. to 5s.; good slack, 4s. to 
4s, 3d,; and inferior sorts, 3s. to 3s. 6d. per ton. 

In the shipping trade there has been a moderate amount of 
activity, and there has been a fair weight of Lancashire steam coal 
shipped at about 8s. 6d. per ton, delivered at the high level, Liver- 
pool, or the Garston Docks. 

Barrow.—I notice that the position of the hematite pig iron trade 
shows no marked improvement during the last week. The busi- 
ness that is being done on both home and foreign account is exceed- 
ingly quiet, and the orders received from America are ically 
nu. 1t is very difficult to say when a revival will take place. The 
present ~ of the trade is anything but cheerful, and there are 
no signs of an early change. Most ers, however, seem to think 
that in the new year the market will alter for the better. Lately 
they have shown a more decided tendency to sell, and their offers 
have been accepted. Stocks now kept at makers’ are heavy, but 
they are being slightly reduced, as since the movement was com- 
menced of blowing out several furnaces the output of metal more 
nearly represents the deliveries. Prices ruling this week are same 
as last, No. 1 Bessemer selling at 47s. 6d. per ton net at works 
prompt delivery; No. 2, 47s.; and No. 3, 6d. per ton. Steel 
makers are rather quiet, but this can only be expected at this time 
of the year. They have, however, business enough in hand to 
k departments steadily employed. £4 15s. ton net at 
works represents about the average value of s. Steel ship- 
builders are dull, and the dispute between masters and men 
existing in many yards is not yet settled. Iron ore is in limited 
request at unchanged prices. Tom banks of ore are stocked at 
mines, Coal and coke steady. Shipping dull. 


THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THE miners have resolved, through their delegates, to renew the 
agitation for an advance of bes 7 At a meeting held at Barnsley 
on Saturday last it was decided to take this step, limiting the 
amount to 10 per cent., ‘* ee we are justly entitled 
to an advance of 15 per cent.” h colliery and pitshead of men 
are to send deputations to their managers and owners, asking for the 
10 ae cent, advance, ‘‘ between now and the next Conference, to be 
held immediately after the Manchester Conference,” As the Man- 
chester Conference is fixed for the 27th inst., we shall soon hear 
how far this action on the part of Yorkshire will be responded to 
by Lancashire. The general impression is that the fiery spirits who 
are again rushing to the front find it hard to extend the agita- 
tion over the whole district, so soon after the collapse of a few 


ago. 

Another meeting of the coalowners of South Yorkshire, West 
Yorkshire, and North Derbyshire was held at Sheffield on Monday, 
when it was decided that in case any further steps to secure an 
advance of wages are taken by the colliers in any one of these dis- 
tricts, no action shall be taken without conferring with the other 
districts, This means that the coalowners are determined to grant 
no advance, and that they will continue their union for defensive 

so long as Messrs, B. Pickard and Co. threaten trouble. 

e export season may be said to have closed for the Baltic and 
rts. During the eleven months from to 
November 
collieries to 


447,782 tons af coal were sent from the Yor! 
Hull, against 1,225,654 tons in the corresponding 


the quantity sent was 115,816 tons, or an increase of 9267 tons as 
compared with November, 1882. The exports amounted to 62,109 
tons, against 56,561 tons in November, 1882, or 575,348 tons in the 
eleven months, against 622,181 tons in 1882. Denaby Main again 
heads the list with 15,856 tons—last year 9304 tons. Twelve 
leading South Yorkshire firms supplied 35,336 tons, and twelve 
West Riding collieries sent 36,328 tons, Allerton Main supplied 
9688 tons, and Featherstone 8128 tons. 

The Board of Trade returns for November bring out some inte- 
resting facts in regard to industries in which Sheffield is interested, 
The quantity of iron and steel exported in November was 342,051 
tons, being over 8000 tons more than last year and about 33,000 
tons more than in November, 1881. On the other hand, the value 
was only £2,313,674, or £245,000 less than a year ago, and only 
£17,000 in excess of 1881. iron has increased by 9000 tons; 
rails and railway iron by 12,000 tons; tinned plates, 1000 tons; 
and cast and =e iron, 4000 tons. Steel rails and tinned 
oo to the United States show an increase, but there is a serious 

alling off in other descriptions of iron and steel to that market. 
India, Australia, and Canada show a decided improvement. 
During November steel was ——— to the value of 5211 tons, as 
compared with 7779 tons and 16,004 tons in November of 1882 and 
1881 respectively. France keeps its demand about the same, but 
the United States show a heavy decline. Last November the steel 
sent to the States was only 865 tons, while in November, 1882, it 
was 3973 tons, and in November, 1881, 13,311 tons. Though this 
decline is chiefly traceable to the collapse of Bessemer and other 
gy there is a perceptible falling-off in the demand for crucible 
8 

Hardware and cutlery statistics are also Gipnemenaio . Last 
November the value was only £317,013, being £23, ess than 
last year. Australia shows an increase of £7000, and Holland an 
increase of about £2000, To all other markets, however, exports 
were smaller, the United States taking only £29,830, against 
£38,552 in November, 1882. 

A tabulated list of thirty-nine companies whose affairs 
have been placed in liquidation under the wena’ Act, 
will be published in the Sheffield and Rotherham Book. 
Advance sheets have been supplied to me, from which I 
gather that the loss cuttainell by shareholders and credi- 
tors in these companies, taking the shares at the par value, is 
upwards of £2,600,000. is, however, does not represent the 
entire loss, for in the inflated period of 1871-2-3, the shares of many 
of these defunct companies were bought and sold at high premiums. 
Of fifty limited companies, the shares of fifteen show an increase in 
value of £1,759,625 above the ca le up, and thirty-five show 
a depreciation of nearly £3,500,000, of which amount nearly 
£3,000,000 arise upon twelve of the fifteen companies entered 
under the head of coal and iron. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


9d. 
Messrs. Connal and Co.’s stock of pig iron at Middlesbrough was 
reduced 540 tons during the week oniiile Monday last, the quantity 
then held being 62,856 tons. On the same date they had in their 
e continue at a v icant rate com wi 
last month ; but are better + tawoe December, 1882. The quantities 
are as follows, viz.:—To the 17th December, 1883, 35,600 tons ; 
over the same period of last month, 65,540 tons; to December 17th, 
1882, 30,166 tons, 
Consumers of manufactured iron are still holding back their 
inquiries, and prices are uently easier than they were. Ship 
lates are now offered at 15s. per ton, common bars at 
12s. 6d., and en “— at £5 10s.; all free on trucks 
at makers’ works, cash 10th, less 24 per cent. Small lots for quick 
delivery are worth 5s. per ton more than the prices named. Most 
of the mills and forges will be closed during Christmas week. 
Mr. R. Dixon, of the firm of R. Dixon and Co., Middlesbrough, 


speaking at a meeting on the 13th inst. stated that it had been 
cided to cay at the Cleveland shipyard for three | Place. 


ears more at least. The firm have ayy Sey nd at present 
ut a small vessel, but they are about to lay down a new keel 
and build on speculation in order to keep the men together. 

A meeting of the Cleveland Mineowners’ Association was held at 
Middlesbrough on the 13th inst, when a deputation from the 
Cleveland Miners’ Association was present, and the question of 
revising the sliding scale was discussed. The deputation suggested 
considerable alterations, but the employers stated that only slight 
modifications could be sanctioned. A joint committee was appointed 
to further consider the question, and the result will be placed 
before the men shortly. Ela 

Another meeting of the Board of Arbitration and Conciliation 
was held at Darlington on Monday last to discuss the ? ques- 
tion. It was found that no compromise was possible, and it was, 
therefore, decided to send the matters in dispute for settlement by 
an arbitrator. Dr. Spence Watson, of Newcastle, was unanimously 
chosen for that office. In case of his refusal to act either Mr. J. 
Cowan, M.P., or Mr. J. Morley, M.P., will be asked. The case to 
be referred will be simply what shall the wages be for the next 
three months ; that is, whether lower than the present rates, and 
how much, up to the 5 per cent, claimed by the employers ; or 
whether any or a substantial advance shall be given as claimed by 
the operatives. The duration of the award is only to be three 
months, and the present wages rates are to continue until it is 
given. The sliding scale is to be entirely suspended for the present. 

A meeting was held at Middlesbrough on the 18th inst., presided 
over by the Mayor, to consider a letter from the Elder Brethren of 
Trinity House, agreeing to place a lightship off Redcar provided 
shipowners would pay a toll of one-sixteenth of a penny per ton on 
coasting vessels, oa one-eighth of a penny ton on foreign 
bound vessels. After some discussion the following resolutions 
were » viz.:—* (1) That a light is desirable in the position 
named, but that a lighthouse would be better than a lightship. 
(2) That the light in question ~ to be provided without 

ditional toll, considering how heavily burdened the local 
shipping already was.” 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) 

In the G iron market this week there has not been much 
animation, although the demand for warrants was very considerable. 
The past week’s shipments were very good, having been enlarge 
somewhat, however, by quantities that might have been despatched 
in the preceding week but for the very stormy weather which then 

vailed. Rumours of the curtailment of production abroad were 

ing circulated this week in our market, but they had scarcely 
any effect upon the course of business. There has been a good 
inquiry for No. 8 makers’ iron. Stocks this week in Messrs. Connal 
ant Co.’s stores show a smaller reduction than usual, 

Business was done in the warrant market on vieg- he 44s, cash. 
On Monday transactions occurred at 43s. 11d. to 1 cash, 
and 44s, one month. Business was done on Tuesday down to 


period ' 48s, 8hd, ‘cash, Business was done on Wednesday at 43s, 9d, to 


43s. 7d. and 43s. 6d. cash. 

The values of makers’ iron are without much change, as 
follows :—Gartsherrie, f.o.b., at Glasgow, per ton, No. 1, 51s. 6d.; 
No. 3, 49s.; Coltness, 55s. 6d.and 51s.; Langloan, 54s, and 50s. 6d.; 
Summerlee, 53s. and 48s. @d.; Calder, 55s. and 48s,; Carnbroe, 
52s. 6d. and 47s. 6d.; Clyde, 48s. and 46s.; Monkland, 45s. 6d. 
and 43s, 6d.; Quarter, 44s. 6d. and 43s.; Govan, at Broomielaw, 
45s. 6d. and 43s. 6d.; Shotts, at Leith, 55s. and 52s, 6d.; Carron, 
at Grangemouth, 49s. (specially selected, 56s. 6d.) and 47s. 6d.; 
Kinneil, at Bo’ness, 47s. and 46s.; Glengarnock, at : 
52s. 6d. and 45s, 6d.; Eglinton, 46s, 3d. and 43s. 6d.; Dalmellington, 
48s. and 46s. 6d. 

There is little change in the hematite market. Nos. 1, 2, and 3 
Bessemer are changing hands at 47s. a ton. 

Five steamers arrived at Glasgow from Bilbao in the course of 
the past week, bringing cargoes of iron ore amounting in the 
aggregate to 6962 tons. 

the malleable department there is still constant employment, 
although a duller time is predicted for the beginning of the new 
year. In the past week there has been shipped from Glasgow 
machinery to the value of £35,400; sewing machines, £2500; 
steel manufactures, £2360; iron ditto, 46,700. There is a brisk 
trade in most of the engineering ches, if we except that of 
renin which is at present in a very unsatisfactory state. 
me Glasgow engineers have cf late been booking heavy contracts 
both for home and foreign work. 

Additional numbers of workmen have been paid off in the Clyde 
shipbuilding trade, but notwithstanding this, if the men quietly 
submit to a reduction of wages after the holidays, the coming year 
7 not be the least productive in this most important industry. 

strike has been threatened in the building trade of Glasgow, 
owing to an attempt on the part of some of the master joiners to 
reduce wages, but the probability is that a general collision of this 
description will be av > 

The coal trade has been active this week in most districts, in con- 

uence mba of the anxiety of those concerned to have contracts 
fully implemented by the close of the year. Shipments were con- 
siderably delayed in consequence of week’s storm; but this 
branch of the trade has again got into its normal state, and is 
doing very well for the season. During the past week the foreign 
shipments from Glasgow amounted to about 14,000 tons; Grange- 
mouth, 3356 tons; Troon, 4408 tons; and Ayr, 5097 tons. 

There is no dispute of any q pending in the mini 
trade. After the employers of Fife and Clackmannan had 
to the principle of a sliding scale for the regulation of wages, and 
—- end to the chronic state of dissatisfaction that mars 
the relations of employers and workmen in these counties, the 
men have in im} ble conditions in the way of its 
adoption, 


WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

I HAVE been favoured with an early information concerning a 
new railway scheme which is to open out the virgin coal treasures of 
the Sirhowy Valley, and other rich spots lying in that direction. The 
line will be called the Cardiff and Monmouthshire Valleys Railway. 
It is formed of five sections. Its first length of five miles unites 
the Rhymney Railway to the London and North-Western. Its 
second is a spur near Caerphilly. Its third a spur to join the 
Caerphilly branch of the Brecon and Merthyr pays A near 
Machen. Its fourth from nine mile point to Risca, and its fifth from 
North Risca to junction with the Great Westvrn, near Cross Keys. 
The distance from Tredegar Works to docks at Cardiff is now over 
twenty-eight miles. This line, by way of example, will reduce it 
to twenty-three miles, Theconnection between the Hill Collieries 
and Newport will also be altered considerably, as shown in one 
instance. From the London and South Wales Collieries at t 
the route is vid Newport, ssventeen miles twenty chains ; by pro- 

, eleven miles forty chains. The extent of coalfield governed 
the proposed line is eighty square miles, and the confident opinion 


. | is that it will be a second Taff Vale. 


Some of the discontents in the Taff Vale, principally young 
hands, I hear, continue their clamour for sixty hours and six days 
per week, The pete or with regard to the new offices, &c., 
are, however, approaching completion, and will soon enable the 
directors to carry out their changes as time. The manage- 
ment has been exceedingly moderate and forbearing, though over- 
whelmed almost by the vast traffic. The new sidings are answering 
admirably as a relief, and others at Penarth Junction are approach- 


etion. : 

e advance in mechanical science has been well illustrated of 
late at Plymouth Works, where a clearance of old plant is taking 
Engines of the old style have been unceremoniously broken 
up as old iron. 

The iron trade is dull. Home and foreign trade is quiet, Therc 
are fortunately aoe ahead, and the new year is en to 
bring a revival in bulk of orders even if not in price. e quan- 
tity of rejected rails now being —_ shows that there is still a 
demand. As for best qualities, perfect, very few rivals can surpass 
the Welsh steel rail, either in quality or price. 

The coal trade continues very bri Some little hitch has taken 
place between the — and the dock authorities, but it is 
expected that terms be arranged. Anything that obstructs 
the present animated character of the coal trade is to be 
where, as in the present case, the terms 
offered by the dock officials are so reasonable. Excellent 
coal has Co struck at Resolven, Neath, which is welcomed 
heartily by Swansea port. But Swansea is looking forward to the 
nine months’ in um which must take place before it can be 
connected with the Rhondda Valley. This will be as important to 
Swansea as the new line now completed from the Rhondda to 
Newport is to Newport. This latter is known as Sir George 
Elliott’s line, and is creditable to his energy and financial capacity. 
Another line under his fostering hand is talked of, and 
greater schemes loom ahead which I shall note in due time. 

The export this week from the three principal ports has not been 
so large as in past weeks, chiefly owing to the weather. Prices are 
une! ed, and the best steam commands 11s. 6d. freely. 

S steam coal is quiet, but patent fuel is brisk, and both at 
Swansea and Cardiff a pve of trade is being done. The 
tin-plate works are all tolerably busy, and have work for some time 
to come. Fresh orders promise slowly, and prices are slightly 
drooping. 


Navat ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—S, J. Robins, engineer, to the 
Forward, vice Stanlake; W. Rumble, chief engineer, to the Indus, 
additional, for service in the Black Prince, vice \ 

CoaL IN New Sour WALES.—The coal measures of the colony 
cover about 23,950 square miles. The seams worked vary from 
3ft. to 25ft. in thickness, are nearly horizontal, and are in some 
localities considerably above sea-level. There are at the present 
time forty-one collieries at work, employing in the te above 
and below ground 4125 miners and others. In addition to the 
foregoing there are two mines at which very valuable seams of 

troleum oil, cannel coal, or kerosene shale are being worked. 
The number of men employed at these mines above and below 
ground is 231. Since 1865, when the working of these seams com- 
menced, the output has been 241,284 tons, valued at £581,046. 
There are three principal coal mining districts—the Hunter River 
and Newcastle Coal-field, situated to the north of Sydney; the 
Southern of Illawarra Coal-field; and the Western or Lithgow 
Coal-field, upon the Great Western Railway line, about 95 miles 
west from the metropolis, Coal is also being worked near Berrima, 
between Illawarra and Lithgow; and some seams are known to 
occur in the country lying between Lithgow and the Hunter River. 


dney, therefore, occupies an almost central position with regard 
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it turn trade as good, and similar reports are also received from Bolton, % 
t : Bury, Preston, and Blackburn, The secretary of the Ironfounders’ { 
= Society also reports a decrease, although only slight, in the number 
-" of members in receipt of out-of-work net notwithstanding that 
d about sixty men have been thrown on the funds in consequence of 
al a dispute with reference to an extension of piecework. The number 
a" of members on donation this month is 480, as compared with 499 
last month, out of a total membership of 11,721. As the con- 
s dition of the ironfounding trade is a fair indication of the 
e | 
> Tue Cleveland pig iron trade is in a dull and inanimate condi- . 
1 tion, and there is no likelihood of improvement until the holidays 
are over, At the market held at Middlesbrough on Tuesday last 
¢ there was but little inquiry for iron of any sort, and the little 
business actually done was at lower rates than were obtainable 
last week. No. 3. g.m.b. was sold by merchants at 36s. 6d. per 
ton for prompt delivery, but makers asked 36s. 9d. to 37s. These 
figures were, ) omens only obtainable where special brands were 
specified. No, 4 forge iron was 34s, 9d. to 35s. per ton. 
The demand for warrants does not improve, the nominal value 
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5168. Iron and G. Ellinor, Sheffield. | 3973, Carryino, Lowerine, &c., Suips’ Boars, J. H. | $204. Ventitatinc Cuosers, J. Farrimond and J, 
THE PATENT JOURNAL. —i0th 1880. , London.—10th 4 1888. Whittaker, Southport —28¢h June 
Condensed from the Journal of the Commissioners of | 5171. Rat_way Venicies, W. R. Lake, London.—10th | 3975. TRE-LIGHTERS, J. Tem; Raney Glasgow.—16th | 3258. WKINGING, &c , Fasrics, J, Kenyon, J. Barnes, 
M &c , F. J. Boltonand J. A. 8 H. BE. A. Wallis 
RTIFICIAL MANUR! as or SHADES. LDING Fasrics, H. 
Tt has come to our notice that some applicants ef the |” Wanklyn, London.—10¢h" London.— 17th A 


5697. Licutrsc Mrecuanism, G. P. Ganster, Reading. 
5698. Propvoine Hear, Blanchard, New Y 
— Generators, H. J. Allison.—(J. B. Culver, 


0.8) 

Apparatus, R. R. Holben, Barton, and 
8. Wilkerson, jun., Bassingbourn. 

5701. Encrnes, T. E. Craven —(G. W. Price, Baltimore.) 

5702. Foop ComPounn, E. J. T. ‘by, London. 

5703. Hose or FLEXIBLE Puipzs, r and Vier- 


5712. Sopa, &c., E. and F. Hutter, Widnes. 
and Toys, J.C. Fell. —(Comte de 
aussay 
5714. Apparatvs, A. M. Clark.— 
(G. Trouvé, Paris 
$715. Papzr, F. Bardo, London. 


12th December, 1883. 
5716. Pumps, F. ~ eens J. T. Prestige, and E. J. 


Deptt 
5717. Low-waTer ALaRms for Stream Bor! 
A. M. Clark.—(T. M‘Kenna and H. Carley, U.8.) 
ly @c., Sienats, 8. C. C. Currie 
and I. A. Timmis, London. 


5719. 2 Botts, &c., W. Horsfall, Leeds. 

5720. Furnaces, J. Lones, C. Vernon, E. Holden, and 

G B.C. Mills, Barnes-green. 

a8 Motor Encines 
5722. Caszs, D. Abel.—(P. Boca, Paris.) 
Treatinc TimBER with PRESERVATIVE FLUIDs, 
on, 
13th December, 1883. 

5724 Distmume Coat, &c., P. Cow Edinburg 
and M. Rae, Linlithgow. 

5725. Lamps, A. Rinc swick. 

5726. MacHINE, M. Heslop and J. 

n. 

5727. Apparatus, W. H. Tooth, London. 

4728. Seats and Bertus of Car- 
RIAGEs, J. L. and F. H. W. Livesey, London. 

5729. Worxtne Incors of Street, B. Walker, , Leeds. 

5730. Propucine Brown or Dyzs, J. C. Mew- 
burn, London.—(La Socicté P. Monnet et Compagnie, 
France.) 

5731, Excavators, A. J. Boult. —(G. 


Zevon, Fi 


14th December, 1883. 
5737. Evgcreic Barreries, A. C. Henderson.—(B. 
Vauzelle, Paris.) 
5738. Crocks, G. W. von Nawrocki—{P. Vielmetter, 


Berlin.) 
5739. CARDING Macuines, W. Gawthorp, J. Reddi- 
agh, and 8. Wade, Bradferd. 
5740. Carpine Encrves, W. Richardson, Oldham. 
5741. SECONDARY J. 8. Sellon, 
5742. Burwine Ous for Heatinc Purposes, .L. 
Lefferts, New York, U cb 
5743. TREATING Prat, &c., for Maxuye Paper, &c., A. 
J. Boult.—(4. Ubbelohde, Hanover.) 
15th December, 1883. 
5744. Frour, T. N. Robinson, Rochdale. 
5745. UMBRELLA FASTENERS, A. C. Henderson.—{J. 


Roy, Paris.) 

5746. Practne Cop Trszs upon J. B., G, 
and J. B. Swailes, Oldham. 

5747. ANCHORS, G. Tyzack, South Shields. 

5748. Music Sueets, C. Pieper.—(P. Ehrlich, Gohlis.) 

5749. Carsons, C. H. F. Miiller, 

5750. VELocIrEpEs, J. White and J. Asbury, Coventry. 

5751. Crusnine Apparatus, W. H. Thompson, 

5752. Screw Sreamers, C. J. D. 

mou! 
Cast ES, Lake.—{(F. Shickle, 

8&t. Louis, U.8.) 

5755. Permanent Way, F. Schauman, 

5756. ALuminium, G. B. de Niewerth, 
Hanover. 


17th December, 1888. 
5757. LrrmoeraPnic Macuuves, A. Paton, 


5758. Raisinc Heavy Bopies, D. W. Sargent, Brixton. 

Exzecrric Batrrrigs, A. C. Hender- 
N. Basset, Paris.) 

5760. 60. Wixpixe Apparatus, C. Pieper.—(4. Linden- 


5761. Cannox ars of Ammonia, W. E. Gedge.—(F. C. 


5762. J. Butcher, U.8. 

5763. Friiuine, J. Manchester, 

5764. Pacxina Cases, &,, A. J. Boult.—(E. Ericker, 
Essen-on-the- Rhine. 

5765. Excines, &c., T. H. Blamires, Huddersfield. 

5766. CaBRIOLETS, C. A. Floyd, Eastbourne. 

5767. Cotovrinc Marrers, C. D. Abel.—(The Farb- 
werke vormals Meister, Lucius, Brining, Germany.) 

5768. SPINNING MAcHINERY, T. Coulthard, Preston. 

5769. P1iaworortss, R. Howson, Middlesbrough. 

5770. A. Clark.— (Collin et Cie., 


Paris.) 
5771. RecuLatine the 


Inventions Protected ted for Six Months on 
Deposit of Complete Specifications. 
5698. Propucise Heat, &c., V. W. Blanchard, New 

York, U.S.—11th December, 1883. 
5699. Srzam GENERATORS H. J. Allison, London.—A 
E. Culver, Jersey, U.S.— 


Price, 8.—1 

5709. HyDRoGEN as, 8. Pitt, Sutton. —Com. from E. 
J. Jerzmanowski, New York.—1lth December, 1883. 

5717. Exvectric Low-waTer ALarms, A. M. Clark, Lon- 
don.—A-communication from T. M‘Kenna and H. 

Carley, New Jersey, U.S.—12th December, 1883. 


Patents on which the 8 "4 Duty of £50 
has been 


5163. Lerrinc-orr Morton for Looms, J. Williamson 
~~ and G. Swindells, Lancaster.—10th December, 


5266. Vawritatine Arparatvus, W. and B. Verity, Lon: 
don.—15th December, 1880. 
VaNILLiNe, G. ‘de Laire, Paris.—16th December, 
Merat Busks, W. R. Lake, London.— 
15th December, 


1880, 

5228. ScourinG ‘and FLEsHIne LeaTHER, &c., E. Wilson, 
Exeter.—l4th December, 1880. 

5234. SecTionaL Warpixa, &c., Macuines, J. C. Sewell, 
J. Bethel, Manchester.—14th Decem- 


Bornuxs, F. Trotman, London.—l5th December, 

&c, Yarn or Tureap, T. P. Miller, 
Lanark —16th December, 1880. 

5318. Hee. Parine MacHINE for Boots, &c., F. Cutlan, 
Cardiff.—18th December, 


1880. 

5278. Drepaine APPARATUS, J. Standfield and J. L. 

k, on. —16th 1880. 

5237. BRalDiNo, &e., MAcHINERY, w. Glover and G. 
F. James, Salford.—l4th December, 1 

5283. Puttzy Buiocks, W. London.—16th 


December, 1880. 
5288. Iron, P. 8. Justice, London.—17th December, 1880. 
5881. Barrets, W. Morgan-Brown, London.— 22nd 


, 1880. 

5897. Horizonrat Saw Frames, T. N. Robinson, 
Rochdale.—23rd D.cember, 

5447. Puriryine Steam, J. F. Belleville, Paris.— 
28th December, 1880. 


1 

5484. Pumping ‘APPARATCS, E. H. Greeven, London — 
30th December, 1880. 

5281. Workine "TRAFFIC &c, J. 
8. Hughes, Portmadoc.—16th December, 1 

5300. and Sree, 8. Pie Sutton.—17th December, 


5303. VENTILATING SEWERS and Dratss, T. Rowan, 
Ryde.—1l7th December, 1880. 

5820. CLEANING ImitaTiox Carvixrc on Woop, A. 
Guattari, Paris.— 18th 

C. F. Elliott, Liverpool.—29th December, 


5516. Propuciyc Desiews or Ficurrs on Woop, A. 
Guattari, Paris.— 31st December, 18&0. 


Patents on which of £100 
has been pai: “4 


1876. 
4805. Evectric LicRTING Apparatus, R. Werdermann, 
London.—12th December, 1876. 


4836. Ecc- —~ J. A. de “Macedo, Leeds. — 11th 
December, 1876. 

235. Looms, 8. Pitt, Sutton.—18th January, 1877. 

4884. Ratt Jornts for Ratuways, A. J. Acaster, Shef- 
field. —18th December, 1876. 

4985. Buckies and Keerrrs, J. 8. Crowley, Man 
chester.—23rd December, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for filing opposition, 4th January, 1884.) 
8865. Speaxinc Toses, T. W. Redfern and R. Wilkin- 
son, Derby.—9th August, 1883. 
8883. Incanpgscent Lamps, T. T. Smith, London.—10th 


for Weavixc, J. and W. Ycungjohns, 
Kidderminster. —llth August, 
3900. Sconrnc Laws Tennis, &c., E. R. Kesterton, 
August, 1883. 
Switcs, J. Lea, London.—llth August, 


. Repropuction of Writrnes, &c., J. H. 
from I. —Iith August, 1 
3910. Iscanpgscent Evecrric Lamps, A. Swan, 
—138th A 1883. 


tion from J. G. Stophens.—1éh August, 1883. 
3943. Spontine Kwives, T. Crookes, Sheffield.—14th 
August, 1883. 
$961. CaLcaREous and DoLomiTe Mart, 
. R. Cowens, and W. J. Smith, Durham 
—15th A 1883. 


3987. WaTerProor Garments, H. L. Rothband, G. and 
S. Mandleberg, Manchester.—17th August, 1883. 

4002. GrinpInc — &c., J. Wood, West Stockwith. 
—l7th August, 1883. 

J. West, Manchester.—2lst August, 


A. W. L. 
die, London.—A comm 
brough.—2lst August, 1883. 

4162. Catrixe Surps’ A. M. Clark, London.— 
Com. from J. N. Purdy.—28th August, 1883. 

4175. Connective the Pipes on RaILway Trains 
for Communicatinec Fiurp Pressure to Work 
Brakes or Signs, J. Imray, London.—A communi- 
Pg G. Westinghouse, jun.—29th August, 1883. 


on. Appuiances for ELEvartors, 
munication 


Brd September, 1883. 
of Ticzs, J. L. Edward, London.— 
4701. Maxine Breap, A. McDonald, Glasgow.—3rd 


4910. Morive-PowER W. Fletcher, Faver- 
sham.—16th October, 1883. 


a com. from J. W. Twentyman.—22nd October, 1883. 
&c., J. 8. Beeman, London.—26th Octo- 
5126. of Beer, H. H. Lake, 

A comm from H. and We 


October, 1883. 
5133. Steam Pompes, F. and and T. Addyman, 
Manchester.—30th October, 1 
Stock, G. B. Walker, ‘London.—9th Novem- 
1 
5340. REFINING, E. 8. Wilson, Camberwell. 


, 188°. 
Sream GENERATORS, Allison, London.— 
J. E. Culver.—11th December, 1883. 


(Last day for fling opposition, 8th January, 1883.) 


3908. ExpLosive Cartrincss, 8. Trivick, Clapham, and 
J. Macnab, London.—13th A , 1888, 

$911. Actions for Pianororrss, E. A. Brvdges, 
Ber! from A. Lexow. —18th August, 1883. 

August, 1883. 

3928. TREATING Hops, Linden, Streatham-common. 
—13th August, 1883. 

3934. DyNAMO-ELECTRIC Macuines, W. 
Liverpool.—A communication from R. J. 
14th August, 1883. 

3935. Paper, W. P. Thompson, Loni 
nication from M. W. Brown.—14th A , 1883. 

3941. AntirictaL Stoneware, H. J. 

—Com. from J. Hemm: emmerling.— 14th August, 1883. 

3948. PLIABLE PLAtEs, &c., as a Susstiture for Giass, 
J. m.—A communication from Fick- 
eissen and Becker.—l4th A 1883. 

3962. BaLz-noor Fasrenrnos, J. W. Allen, Manchester. 
—15th August, 1883. 

$969. TraxsFERRING Desicns to Fasrics, T. J. War- 
wick, London,—16th August, 1883, 


INTERNALLY-FIRED HIGH-PRESSURE Stream 
Tors, F. Livet, London.—18th 

4011. Pacxine for Puton-rops, &., 

ugust, 

4052. Marine Nicut H. J. Allison, London. 
—A communica’ from J. Baker and J. 
Roberts.—2lst Avgust, 1883. 

4073. Paper Boxes, T. Bishop, Birmingham.—22nd 


ugust, 

4084. SvaaR, G. 
from W. B. 
4087. Surpe-vatves for Stream ENGINES, T. Thom, 

ww-in-Furness.—23rd A 1883. 
=. Gas Enxornes for Locomotion, T. 


ay ani Harrison, London.—29th August, 1883. 
4229. Sream Boi.ers, &c., 8. Fox, Leeds.—3rd Septem- 


1883. 
4252.’ SIGNALLING by Semarnorer, W. F. Larkins, 
London.—4th 


4260. Gas Enornes, A. M. Clark, London.—Com. from 
the Economic Motor Company. —4th September, 1883. 
4548. Maxk:no-up, &c., Bopizs and of Trov- 
sErs, J. Baxter and W. Gould, Bristol.—24th Septem- 


ber, 1883, 
4771. Fort, E. Marriott, Highgate.—sth 


4816. Gas Motor Exornzs, T. Williamson, J. 
and W. Ireland, Southport.—10th Octobder, 1 

5012. Fixine METALLIC te J. Holling- 
hurst, London.—22nd October, 

F. and W. Parker, Octo- 


1883. 
Fire-arms, D. Bentley, Aston, 


Kilburn, and T. ks London.—16th November, 1883. 
Srorrs, J. , London.—A com- 
tion from A. November, 1883. 
5458. Hovsine, &c., Evecrricat Wires, H. J. Allison, 
London.—A communication from C. C. Gilman.— 
20th November, 1883. 

5709. HypRoGEN Gas, 8. Pitt, | eo —A communica- 
tion from E. J. J ber, 1883. 
5717. Evecrric Low-waTER A. M.’ Clark 
—A from T. M‘Kenna and 

H. Carley.—1 Sth December, 1 1883, 


Patents 8 Sealed. 
(List of the Great Seal on the 
14th December, 1883.) 
2880. Gas or Tune Hooks, T, Ashford, Birmingham.— 
9th June, 1883. 
2984. Exacrric Wire C 
Bacup.—15th June, 1883. 
8002. Lire-savina Dresses, A. W. Ward, Kilburn.— 
16th June, 1 
8008. GaLvanic Barreries, J. Oliphant, E. B. Burr, 
and J. Gowan, London.—16th June, 1883. 
8012. Prorgctixc Corns, &c., E. Holliday, London.— 
INEALING CHILLED Ca 
don.—19th June, 1883. 
3057. Sprino Baos, &c., F. Ellisdon, Liverpool.—20th 


June, 1883. 
8070. Ges Motor Esorvegs, J. Fielding, Gloucester.— 
20th June, 1883. 
T. and J. Robinson, Widnes.—21st 
‘une, 
R. W. Bradnock, 
une, 
$276. Crocks, A. M. Clark, July, 
8820. ANTI-FOULING Paws, A. M. Clark, 
July, 1883. 
$398. Gaszous Hyprocutoric Actp, C. D, Abel, Lon- 
don.—9th July, 1883. 
$485. Ozoxerit, &c , J. Imray, London.— 
July, 1883, 
for Purses, A. M. Clark, London.— 
&c., T. H. Ward, Tipton. 
ICATING WEIGHTS, 
24th July, 1883. 
3842. Crncurr Crosers, H. W. Ferris, Merton.—7th 
August, 1883. 
3891. CompusTiBLE Gases, W. 8. Sutherland, Birming- 
ham.—11th A t, 1883. 
4468. OBTAINING - oo &c., G. E. Davis, Manchester. 


4584. SEPARATING O1L from METAL Turwinos, A. G. 
Brookes, London.— 26th 
4589. of Grass, V. Bluthgen, Prussia, 


—26th 
4635. Beps, J. 8. Hill, Clifton. September, 1883. 
4651. RecuLaTine VALVEs, w. Bailey and W. Law- 
son, Salford.—29th September, 1 
Bets for BicycuEs, H. Serrell, Plainfield, 


Rs, J. G d, 


(List of Letters Patent which the Great Beal on the 
18th 1883.) 


1957 Borries and Stoppers, J. Edwards, Holloway.— | on 
11th June, 1883. 

2500. AMBULANCE ae, R. A. Westhorp, Lon- 
don.—19th Ma: 

8024. Divipinc into Secrions, H. Britten, Shef- 
field.—19th June, 1 

8030. PROPELLING ‘APPARATUS, J. Robinson, Coleraine. 
19th June, 1883. 

8036. Boots and Suozs, H. J. Morgan, Frome.—19th 
June; 1883. 

3047. LAWN Tennis Baws, R. 8. Moss, Manchester.— 
20th June, 1883. 

3049. BREECH-LoapING SMALL Fire-anms, T. Perkes, 
London.— 


CHES, LTS, 

Norwood.—20th June, 883. 

3069. ConvERTING into Rorary 
H. G. Williams, Greenwich. —20th 


for Grass, E. Brooke, Hudders- 
field.—2ist June, 1883. 
3082. Macuine, A. I. Denny, Zittau.—2lst 


Jw 
= Rerorts, J. Lyle, London.—2lst 
‘une, 1883. 
8116. ARRANGING CrRcUITS to be used in connection 
with Communication, 8, Pitt, Sutton.— 
$117. Biast Fans, G. M. Capell, Passenham.—22nd 


8126. APPLYING Governors for Maxine and BREAKING 


Cowract, June, 1883. 
na.—: 


J 
= W. Wright, Droylsden. — 


1883. 
site, #uomnixo Apparatus, M. Syer, J. Gilmore, and 
k, —25th June, 1883. 
3159. Puasa, J. ‘Toney, London.—26th 


June, 1883. 

3161. SHOEING Horsgs, J. B. E. T. Lacombe, Loiret, 
France.—26th June, 1883. 

8178. ‘othe of Rirtes, H.8. Maxim, 
London.—26th 

$208. of Streamers, G. 
Taylor, Penarth. ‘une, 1883. 


1883. 
$271. Apparatos, A. J. Boult, London,— 
Gee Moron Kw J. Kirchenpauer and L, 
a8 Motor G. 
Phillippi, Hamburg.— 2nd July, 1883. 
— &c., J. H. Johnson, London.—2nd 
$291. Anaznrare of Sopa, F. C. Blythe, Accrington.— 
8rd July, 1£83. 
8312. VeLocipepEs, &c White and J, Asbury, 
and G. Francis, Folkestone.—4th July} 


Impurities from Cuma &., 
8. Chinnock, 8t Austell —4th July, 1888 
Tor Pistor, A. C. Henderson, 
J. Elliot, J. 8. Jeff and erman, 
1STONS, T. K 
Cardiff.—6th July, 1838, = 
3536. Nirrocenous Matrers from Fer- 
MENTABLE, &c., Susstances, E. R. Moritz and H. C. 
Washington, US. 
'I1RE-ESOAP ‘a 
Sist July, 


September, 1883. 
4421. Sionauiino, A. P. Price, London.—1b5th Septem- 
4424.'¢ Gas-MeTers, H. Green, Preston.—15th September, 
4575. W. R. Lake, London.—25th 
4650. WIxpino, a. Yarws, B. A. Dobson, J. Hill, and 
A. Waite, Bolton.—29¢h 
4697. W. R. e, London.—2nd Octo- 
4801. for Batreries, HH. 
J. Haddan, London.—9th October, 1 
5047. TIME-CONTROLLING Sysrex, W. F. Gardner, 
Baltimore.—23rd October, 1883. 
List of Lof Specifications published the 
week ending December 15th, 
2174", 6d.; 1551, 4d.; 1615, 2d.; 1808, 6d.; 1956, 6d. 
2090, 


“3 7; ; 


Bs 


2186, 
2192, is. 2196, 2198, 2d. 


~ 


8 


RERARE 


3089, 4d.; 8788, 6d.; 8734, 4136. 
4177, 4d.; 4192, 6d.; 4211, 6d.; 4254, 6d.; 4298, 6d. 


ABSTRAOTS OF GPEOIFIOATIONS. 


1661. By = J. 


comm’ 
the main pipe of the automatic brake. The steam 
n main vacuum 
off 
1006. Saws, W. R. Lake, London.—80¢h March, 1883.— 
communication 


from D. Brigham, Melbourne.)— 
Diamonds are used to form the cu parts of the 


ley is attached to the 
handleof the tap fitting 
being secured therein. To each end of the lever or 


le carrying a pointer, which moves over a 
Gud to chow to what extent the tap is opened. 
1956. Tevecraruic ApPaRa’ B. J. Houghton, 
April, 1883. 
The object of this invention is to obviate the neces- 
of having batteries at each 
Tike is accomplished one ttery an: 
others of lower el sacred otive force placed at any con- 
needle instrument being so 
that | may either balance or over- 
ror Corrine Lapets, &c., L. Alder- 
Bradford.—20th April, 1833.—(Not proceeded 
wii 


to machines for cutting several thick- 
nesses of paper at each stroke to produce labels which 
can be printed or plain, and also in em; the 
same for blocking instead of arming- 
2076. APPARATUS Assistinc Persoxs Learnina 
To . NN. Carozz, Regent-street.—24th 


April, 
The object is to fas whieh, oy learning to sing by 
means of pparat' indica’ 
ch the pupil is us 


in which the eeethion of the 

control the of the anal tongue, and lips in 
the proper 


man, Burnham.—' 
ne vehicle is provided with a tforms 
wheels, and the body of vehicle 
AF 80 t as the platforms are brought on to 
the road the rails run over 

2087. on Mepis For Eviminatine Micro- 
ORGANISMS FROM Liquips Gasus, &., C. D. 

Abel, London.—24th me) communication 


lor a 
metallic gauge serves as support. 
erably reducing of talc, 
as known as stick asbestos, fibre, or 
Bostonile, under water a roller mail, 
the prod \ special apparatus, 


> 
‘ have caused much unnecessary trouble and annoyance, 
both to themselves and io the Patent-ofice officials, by 
giving the number of the page of THE ENGIYEER at 
which the Specification they require is referred to, instead 
. mistake has been made by ing at Tae ENGINEER 
Index, and giving the numbers there found, which only 4 
refer to the pages, in place of turning to those pages and - 
finding the numbers of the Specification. 
Applications for Letters Patent. 
have been ‘‘ communicated,” the 4 
name address of the communicating party are 
printed in italics. 
11th December, 1883. 
llth August, 1883. 
4287. Cotton Gins, H. J. Haddan, London.—6th Sep- 
tember, 1883. 
5704. Watcuss, C. Masmejan, Arogno. 4403. Carper Sweerers, H. J. Haddan, London.—lith 
5705. Putpine Trrwips, &c., C. P. Davison, Swinton. 
5706. Sears, D. Ward and P. Ashberry, Sheffield. 
: 5707. Hextine, &c., Boors, J. Keats, Bagnal. 
5708. InsuLatrne Execrric Conpuctors, A. J. Boult. 
—(J. B. Hyde, Brooklyn, U.8.) 
5709. Hyprocen Gas, 8. Pitt.—(2. J. Jerzmanowski, 
New York, U.&) 
5710. Sureips, R. H. Brandon.—(W. de Rohan, Paris.) 
rom G. Westinghouse, jun.—15th November, 1883. 
5368. TREaTING CALCAREOUS PHOSPHORITES or ORES, 
W. R. Lake, London.—A communication from J. 
Cox.—18th November, 1883. 
4876. Mariners’ Compass, Sir W. Thomson, Glasgow. a: a: 
2121 
- 2140, 
4835. ComBinc CoTron, &ec., E. J. J. Lecceur, Man- 2149 2154, 2d.; 2155, 10d.; 
2156, 2161, 24.; 2163, 
2164 2167, 4d.; 2168, 6d. 
2170, 2175, 6d.; 2176, 6d. 
2178 
2183. 
2189, 
A t, 1883. 
5732. WatTEr Fitters, W. L. Barstow, Pontefract. ondon 
5733. OBranine Execraic Force, F. Gossage, Widnes. 
5734. H. H. Lake,—(C. Lacey, Calais.) 
5735. ExpLosives, W. A. Barlow.—(A. Gacin, Paris.)} 
5736. DynaMo-ELECTRIC Macnines, P. W. Williams, 
Thames Ditton. 
- the two pistons being on same rod, and the former 
in direct communication with the steam of the boiler, 
saw. 
1808. Gas Reoviators, 8, Slack, Shefield.—10th Aprils 
1883. 6d. 
The Fe is to control the consumption of fe by 
, means of a regulator which can be eve | applied to 
5049. Serrine Buttons upon Boors, &c., R. H. Brandon, ordin atts A double-ended slot 
Paris.—24th Octoder, 1883. 
August, 1883. roun pu 
4236. Davee Gear, D. Carter, Stratford-on-Avon.— er guide leys and wound over s drum moun 
3052. Hopper Dreporrs, A. Brown and W. Simons, 
Renfrew.—20th June, 1883. 
3054. Rouwpaspouts, E. G. Brewer, London. — 20th 
5858. Woot Oiminc Macuines, J. L. Mathews, West 
Troy, U.S.—13th November, 1883. 
. 5698. Geweratine Steam, V. W. Blanchard, New York, 
2090. Ixszcrors, 8. Borland, Manchester.— ’ 
1888.—(Not proceeded with.) 2d. 
This relates, First, to injectors without steam 


Dec. 21, 1883. 
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spindles, the object being to arrauge them, so 
that Fa a fixed several feet above the — of their 
water supply they will draw and lift it to start and 
maintain the working of the injector, oe which pur- 
the combining cone is divided, or two employed 
with a space for overflow between them in addition to 
the ordinary overflow, between the second combining 
and the discharging cone ; Secondly, to the combina- 
tion of the above arrangement with. ‘the form of injec- 
tors described in patent No. 2199, a p. 1880; Thirdly, 
to an improved injector consisting of a casting with 
junctions for four pipes and a diaphragm with a 
central orifice to receive theend of the combining cone ; 
and Fourthly, to injector nozzles or cones combincd 
with a cistern for water supply and over flow, and con- 
sisting of a steam cone arranged in one side of the 
cistern, @ eg aa eone opposite, and a combining 
cone between them. 
2001. TacatMent AND UTILISATION OF CERTAIN 
Waste MATERIALS WH'CH HAVE BEEN IN 
ta Coat Gas, J. Walker, Leeds,—25th 


‘Fouled Shaté of lime which has been used in 
purifying ~~ gas is when cast out of the purifiers at 
once stored in a shed until required for use, when it is 

in tanks containing clean fresh water and well 
agitated, It is then allowed to stand twenty four aa. 
being re-raked several times for the first twelve. 
-alkaline liquor thus uced can be 
First, for making a size or soft starch paste by adding 
to the liquor wheaten flour ; in 
with other alkalies in making ermmon }, fancy, orinsecti- 
cide soa Thirdly, for unhsiring skins or hides. 
The resi Seen to the tanks s can be used in the prepara- 
tion of a fertilising manure, or for other purposes. 
2002. Wire wit Spurs, Bares, or Points, 
AND MACHINERY TO BE EMPLOYED IN CONNECTION 
THEREWITH, B. A. Brydges, Berlin —25th April, 1833. 
C. Klauke, Germany.)— 


machinery for cutting the barbs from suitable wire and 
securing them on the main wire. 
2108. Borries STOPPERS AND APPARATUS TO BE 
IN THE MANUFACTCRE OF THE SAID 
, A. J. T. Wild, London.—25th April, 1883. 6d. 
Ts ‘relates partl to improved bottles and stoppers 
of that class in which the stopper is designed to be 
screwed into the bottle neck; and this part of the 
—, ee a its object to provide improved means 
a e r can be more readily and firmly 
secured in the ake tle, and more easily removed 
from, than is practicable with bottles and stoppers as 
heretofore made. Other improvements are described. 
2105. Construction oF APPARATUS USED IN THE 
Fielding, Stonec 
ceeded with.) td. 
This relates ly to the construction of yond 
ratus emplo; 7 ing the pulp as it comes 
engine, and before it is to the paper- 
making machine. 


2106. ror Movine anp Givine Morion To 
W. Smedley, —26th A 1883 — 
communication from C. Smedley, 


This relates to an apparatus in which an annular jet 
of steam, air, or other gas is caused to induce water 
er other fluid to flow Trough a It consists, 
First, in constructing with a casing 
titted internally with tube jet regulator or 
controller, actuated by an excentric on a spindle 

g through the casing, and fitted with a handle, 
e chamber and tube being arranged so that an 
annular steam receptacle and a straight way for the 
induced fluid are formed; Secondly, in Lar peeps 
the tubular jet regulator with a screw thread 
produce the end motion by scre wing the tube | 4 og 
pen and forward; Thirdly, in providing air induction 
_. in front as well as behind the annular steam 
or or flul jet; Ragen y=) combining two or more of such 
— us on the fluid current at different 
3107, Fierce Divipers ror Carpixc Macuines, 
, Berlin. —26th 1883.—(4 communica- 


on its way 
trom: the doffer to the af g rollers by means of the 


dividing straps. 


2108. Erecrric Moron Apparatus, M. Kotyra,’Car- 
a arrangement of the elec 
and their armat ting motor. 
Cotton, 8iLk, &c., Thompson and 
rker, Manchester. —26th 1883. 6d. 
The object is to comb fibres by a machine, which 
draws a tuft from the lap or rolls, and combs first one 
end and then the other, by means of one cylinder 
comb. and three or other number of pairs of nip — 
to each combing head. and then lays the combed fibre 
between rollers. which form it into a fleece or sliver. 
The whole length cf fibre is thus equally combed. 
The tubes carrying one line of nip jaws are coupled, 
and swing beams, racks, spur wheels, and segments 
are employed to actuate the top and lower nip jaws. 
2111. Carrripors anp Waps THEREFOR, R. Morris, 
Blackheath.—26th A 1883. 6d, 
This relates to the manufacture of the cases of 
miniature cartridges with large flanges, and to the 
preparation of wads for use in such cartridges. 


2112. Poriryixc Water axp ADAPTING IT Brrw- 
&c., BE. M. Dixon, Glasgow.—26th April, 1883. 


To the water is added a somewhat larger quantity of 
lime than it can dissolve, and air is injected into it, 
preferably by a steam jet, which also heats the water 
to or near boiling point. The water is then filtered, 
— which acids may be added, and carbonic acid _o 

injected by a steam jet or other means, The 

in then again filtered. Suitable apparatus for effecting 

these operations is described. 

2113. Besuriryixc, BLEACHING, OR RENO- 
vatino Sponce, 2. F. Elms, J. H. Payne, and F. R. 
Nurthen, Baker-strcet.—26th April, 1883.—(Provi- 
sional protection not allowed) 2d. 

The sponges are dipped in succession into dilute 
— of (1) hyposulphite of soda ; (2) carbonate of 

By permanganate of potash; (4) chloride of 
(5) muriatic acid 

2114. Isstrumest ror Serrinc ovr on Drawinc 
GromriricaL Fiourrs, &., F. I. Wood, Chis- 
wick.—26th April, 1883. 6d. 

The instrument consists essentially of a sector 
having a number of curved and radial lines thereon. 
2116. Brock CaLtnpars AND BLotTING Fase, G. 

Redfern, London —26th April, 1883. 


pound is ex to the atmosphere to oxidise the 
lead, and is then mixed with a solution of sugar and 
made into the desired shape, preferably a plate. The 
late is placed between two thin sheets of gone er 
lead. For the positive electroie iron, or an alloy of 
zine, lead, and antimony, is used. The cells are divided 
into two series, and are provided with a switch by 
which their like poles may be all connected —— 
A weighted bulb sinks in the he when. 
the deposition of the iron or zinc, its density lelortenea 
and sounds an alarm. 


2119. Mawuracture or Saticytic Acip, Proprcine 
ALconoLic Puenates, W. L. 
i unication from Dr. W. 


Hentschel, Dresden.) 4d. 
The inventor og, pes First, the method of preparin; 
ring ralicyclic ac’ upon enylear- 
[== with alkalies, with or without the addition of 
sodium methylate or sodium ethylate ; as well as by 
fusing together diphenylcarbonate of sodium phenylate 
and sodium hydrate; and Thirdly, obtaining methyl- 
phenyl ether or othylpheny! ether y heatin 
carbonate, together with sodium methylate or sodi 
eths late. 
2121. Lanterns, A. M Clark, London.—26th April, 
ta —(4 communication from G. F. F. Fisher, Canada.) 


The object is to render lanterns more durable and 
—_ the lighting. A cylindrical cap or casing is 
at the bottom and arranged above the 

oe my and held by the funnel tube to crosspieces of 
side tubes of the br ar in such a manner that the 


the pes ag free end soot a he strip fastened to one of 
the s 


res on withdrawing the 
from the be the light 
e 
the lantern. = 


Mawnvracture oF Lrsricatixe Ort, N. C. de 
ber, 1883. 6d. 


troleum by agitation with acid, exposure to light and 
a, and to ccntact with lime or alkali. 


2124. Mowrre Reapixa W. Mel. 
Cranston, London. —26th communi- 
cation fiom W. A. Reaping and Mowing 
Machine Company, New York) 64 

The invention relates wr: First. to means for 
ensurirg the rotation of the gearing from the action of 
the main wheel while seeving’ in the working direction, 
and a freedom of the gearing from any backward or 
reverse motion of the machine. Secondly, to esta- 
blishing a tion ani of the main 
wheel oa the pinion by a throw-over action of a lever, 
the fon frame moving Dag the main axle on 
which it is mounted. Thirdly, to ing the ~~ 
and cutter bar from the main axle, poe gore 

rising and falling action by a curved vate wor’ = 

through a slotted plate fixed to the pole iron. sai 

cutter bar being rigidly set by stay or tie rods affixed 
to the plate. Fourthly, to carrying the back mitre- 
wheel, whose socket has a sleeve, upon a fixed pin or 
axle, the front of the socket having pauls which engage 
in teeth or the inner face of the ion collar at any 

of its rotation. The pinion collar may have a 
sprocket-wheel affixed or formed thereon for 
actuating the reel chain if desi 


2125. Taicycies axp oTHER VELOcIPEDES, 0. Pihlfeldt, 
Redcar.—26th April, 188%. 6d. 
This ——— in the construction and arrangements 
of the tricycles, whereby at the pleasure 
of the e driving wheels of the may be chal or 
speed as 


made to rotate at the same 
at a reduced speed. 


2126 Arparatus For FILTERING &c., F. H. 
Atkins London.—26th April, 1883. 

This relates to means and ‘for 
water and other liquids, so arranged that the fil —- 

y a on or the on e particles against 
each other, when set free and agitated or set in motion 
within the filter case or othe’ 


2127. Apparatus 1N CONNECTION wiTH STEAM 
Fives oR Forwaces ror Reweatine Ex- 
Haust Sream, Live SreaM, aND 
Heatixc ain FoR Heatino, Drysso, &c., B. G. 
Colton, London.—26th April, 1883.—(4 communica- 
L. Hussey and G. W. Donaldson, New 
ori 

The invention consists in the combination with a 
steam boiler of an exhaust steam heating, live steam 
ss or air heating device located above the 
within a flue, through which the products of 
combustion pass, the said heating device being con- 
nected with the valved exhaust pipe of the steam 
engine with a valved live steam pipe and with a valved 
air pipe, whereby it may be readily converted from an 
exhaust steam reheater to a live steam superheater or 
toan air heater, the heating device being also con- 
nected by valved conducting pipes to the radiators or 
other enatieness for utilising the reheated exhaust 

steam, superheated live steam, or air. 


h April, 1883.—(Not with.) 

The ‘object is to dispense with the use of a - of 
separate ——- or springs, and substitute one 
weighted bod iy at one end of a lever, which is mounted 
on pivots, and at the end nearest the p sint where it is 
— the scale or platform is attached, the ban gape 

y suspended from the other end being sunk in a 
vessel containing water. 


2129. Decorative MaTeriaL For WALts, &., 7. J. 
Fulham.—27th April, 1883.—(Not proceeded 


with.) 2d. 
Sys paper-making materials are reduced to 
mass, and convegad to a paper-making ma- 
ch ine 4 a thick layer. An endless blanket of great 

layer, and afterwards passes ween 
rollers, which remove the moisture Whee 
the paper material reaches the couch rolls it proceeds 
on an endless b'anket past the first re rollers 
and then it is transferred to a wire clo blanket 
beneath, the whole passing between engraved rollers, 
whereby the paper is embossed. 

2180. Macuines ror Manrracturine Straw 
Wrappers on Coverinos ror &c, 0. 
Wolff, Dresden.—27th Amil, 1883 —(A commvnica- 
tion from Brothers Giese and Co , Germany.) 10d 

In this machine the straw is sewn over a cylinder by 
means of two rows of stitches, so as to make a perfect 
shell or covering, the sewing mechanism being located 
inside the cylin fer, and so constructed that it is —_ 


from J. Patrick, Frankfort-on- ihe Man Sd. 


This relates to the 
block Mating, pad, letter weight, pen- 
cleaner, and ink-pot. 

2117. Switcu Apparatus ror ConNECTING AND D13- 
CONNECTING ELECTRICAL Links FOR TELEGRAPHIC OR 
TeLePHonic ComMUNICAT ON, J. Imray, 
26th April, 1883 —(A from T. A. 
pe Columbia, U.8&.)—(Not proceeded with.) 


Relates apparatus for putting any one line of a 
umber of ting lines in with any 
er line. 


2118. Etvecrricat AccUMULATORS oR SeconpARY 
Batrerses, P. Higgs, Leath.— pril, 1883.—(A 
communication from ©. Forbes, Boston, Mass., U.8.) 


The negative electrodes jaar ad of finely-divided 
Joad and pulverised graphitoidal carbon, The 


y to rethread the needle after each coverin; 

wrapper is finished. When each wrapper is fin od 

the threads are automatically severed, and the wrapper 

removed from the cylinder. 

2131. CapsuLes ror Borr.es AND SIMILAR ReEcep- 
ractes, &., P. Alexander, London.—27th 
poe 1883.—(A communication from C. Cheswright, 


aris.) 6d. 

The main object is to so form the —- that the 

labels used therewith are mutilited or destroyed when 

the capsules are removed or the bottles opened, thus 

preventing them being re-used. 

2182. Wasutxo Macuiner, 8. K. Heaps, near Norman- 
ton.—27th April, 1883. 6d. 

This consists, First, in heating the water in the ma- 
chine by means of ‘pipes entering the side of the 
machine and having their outér ends connected to a 
tuyere placed over a fire; in the 


roller for agitating the clothes partly 
bevelled, 20 that the clothes are not continuously 


carried round ; Thirdly, in causing the barrel to turn 
by means of coiled 5 springs. 
2183. Macuine ror Peeuine Porators, &c., J. C. 
ewburn, London.—27th April, 1883.—( 4 communi- 
an from J. M. Burnichon, Paris) 4d. 
ists of a by which a number of 
potatoes or other articles can be Spothontediiy peeled at 
me time, nothing but the skin being removed. 
2184. CentrirveaL Macutves ror Dazss- 
no FLovur, Grain, and T. F. Hind, 
Preston.—27th A 


This consists in povidin =e between the outer 
edges of the rs and the inner side of 
the gauze or of dressing cylinders. 
2135. Apparatus For CutTinc aNp 
Patrerns on Texrice Faprics, &., H. Pataky, 
Berlin.—27th April, 1853 —(4 communication from 
The’ of tem of roll 
apparatus co chiefly of a system of rollers, 
which comprises two feed adapted to 
gate the fabric towards the —— and cutting 
rollers placed vertically behind the feed rollers. 
2186 Mecuanica, Mostcat Isstrrmeyts, H. J. 
Haddan, —27th April, 1883.- (A commu- 
Bpaethe, Germany )—(Not proceeded 


wit, 
in replacing the barrels or Sa 

forated sheets by a sheet of pork eats raised lines, 

and in wane Se distance uf the barrel shaft from 

— 8o as to enable barrels of different 


2137. Gas axp RecuLatino APPaRATvs, 7. 
Lanes.—27th April, 1883.—(Not 
wit 


ve objects are to produce a steady rhadowless light 
to increase the illuminating power of the gas, to regu- 
late the supply of gas, and prevent down draught in 
the chimney. 

21838. Cottixe, on THE TEETH OF 
Wurets, &c , H. H. Grierson and T. 0 Maher, Man- 
ches‘er.—27th April, 1883. 6d. 

Two or more revolving cutters are each mountei 
upon a separate slide capable of moving parallel or at 
an angle to each other, and are caused to act upon the 
wheel blank mounted upon a mandril provided with 
any dividing arrangement to set out the teeth. 

2139. Manvuracrure or ve B. 
Turpin, Paris —27th April, 1883. 

According to one compound 
consists of pauses chlorate of potash or chlorate 
of soda about 10 ulverised nitrate of lead about 


g to allow the axle 
to be driven at from a uniform motion 
of the crank, and also in providing a balance gear and 
automatic release motion com Expanding 
pulleys are employed to vary the speed. 
4 —(Not proceeded 
wide every sem: e e ve is represen’ 
a distinct line or space on the stave. 
2142. Apparatus ror CuITING on MIFCING AND 
ANIMAL, AND oTHER Socs- 
sTances, H. D 27th April, 1883. 


In the drawing, which shows one form, A is an in- 
verted and truncated conical vessel; B is an archi- 
median screw cutter secured by soldering, brazing, or 
otherwise on the spindle C, which rests turns on 
the conical bearing point D secured in the bottom of 


the vessel A. ond of tie and Haro 
in a bearing E in the cover F; G and H are 


to the cover and by a handle K. 
oR EARING TEXTILE FaBrics, &c » 
P. Thompson, Liverpool.—27th 1583.- (4 
commie from D. C. Sumner, Massuchusetts.) 


cylinder A, in which cut! studs are secured, and 
which act upon the fabric as it travels in the 
indicated by the arrows. The studs are fitted into 
holes in the cylinder, and are arranged in groups or 
lines, so as to produce the requir ed design 
2146 Barances anp WEIGHING C OG. 
lett, Bristol.—27th April, 1883.—(Not proceeded 


) 
The balance is chiefly for 


hing letters and 

cels for purposes and the like, and is cf the 

d in which a constant weight is rlid along a 
graduated beam. Two i arms 


are ured, each having a sliding weight, , and one serving 
to indicate pounds and the other ounces. 
2145 Sewine Macuines, 4. J. Boult, London —27th 
April, 1883.—(4 from J. A. Whitney, 
Brooklyn, U 8.) 6d. 
The objects are to obtain elasticity and of 
motion in running the machine, to gain ready access 


to oil and fix the working parts under the bed-plate 


without lifting the machine from the table, and 
facilitate the putting on of the belt, and a 4 
— getting off the wheel when the machine is tilted 
to gain access underneath the bed-plate. The machine 
ona 
we prevents tho pping off the 
2149. SHALE AND OTHER MivERats TO 
CBTAIN O1L, &., W. Crossley, Glasgow.—28th April, 
1883.—(Not proceeded with.) 2d. : 
The distillation is effected in a chamber heated 
internally by means of highly superheated steam, 
which is superheated alternately in two vessels cor- 
nected with each distilling vessel. The steam acts on 
minerals, and the vapours given off are led to suitable 
g and sep apparatus. 


April, 1 

The Object to a to the pileas itis 
without having to press it afterwards to produce this 
result, and it consists in forming the fiat wire upon 
which the is Jaid in the process of manufacture 
with a twist at its end near the bowl, so as to throw it 
into a s!oping position. 


2151. Looms ror Weavixe, J. Lang'on, and 
J. Gregson, Preston.—2%8th April, 1883. 
According to the invention either or both t the crank 
and tappet wheels are so mounted upon their respec- 
tive ts as to be capable of being moved round 
thereupon, the wheel bosses being provided with 
friction cones, plates, or fine toothed clutches, which 
meet or engage with corresponding conical recesses, 
plates, or clutches fastened upon the shaft. 


2152. Iscaxptecence Exvecraic Lamps L G. B. 
—28th April, 1883.—(Not proceed d 
with. 


Relates t> the construction of the globe. The fila- 
ment is formed as a helix one extremity being carried 
—— through the centre of the helix to its con- 

uctor. 


2158. Exvsecrric “Cor-curs” or APPARATUS FOR 
AvToMATICALLY Preveytinc too an Exec- 
tRic CogRENT Passixc in a Circuit, F. V. Aader-~ 
sen, London.—28th April. 1 

t ‘ists bined switch and 


The app a 

“cut-out.” The switch bas a constant tendency to 
break the circuit so long as the current is normal. 
This tendency is resisted by an armature, which is 

against the moving part of the switch by a 
spring. When the current becomes excessive me 
electromagnet moves the armature in opposition to. 
the spring and releases the switch, which ely 
breaks the circuit. 


2154. Fine rscare, 4. Zurich.—28th April, 
1883.—( Not proceeded wit! 

This consists chiefly in a fenitte ladder wound upon 

a drum enclosed in a casing secured to the floor or wall 

beneath the window inside a room, and is provided 

Grom: An tony bo fn 
rum. may be u com 

tion with the ladder. 


2166. J. Watson, Boyswater.—28th 
mi relates especially to 1 neans in which the mate- 
rial first receives a prelim’ pressure by one or 
more rams, and then a final or by 
one or more other rams. is to 
increase the output of such aqubate and if consists 
in providing the press with two sets of boxes, each 
mounted upon a separate column, around which it 
One set ists of boxes each capable of 
receiving the loose material to form a bale. and the 
other of boxes each capable of receiving the same 
when partly compressed. — the loose material has 
received its first com it passes toa box in the 
other set. which at that moment is benexth it, and is 
then shifted into position for being acted upon by the 
other set of rams, while at the same time a fresh 
supply of loose material is being compressed in another 
of the large boxes. 
2156. Corsrruction MANUFACTURE OF ELECTRICAL 
AFD OTHER MEASURING ete 4 
and J. Perry, London.—28th April, 1 
The First part artat this invention relates to attachments 
by which the position of the magnetic axis of the coil 
in the various instruments designed by these inventors 
may be adjusted without removing the dial. To make 
the gee law” true an adjustable piece < 
iron is introduced into the coils. The third part of 
the invention consists in making i soft iron aie, 
ieces of the permanent magu 
Fourthly, the inventors make 8 
angular in cross section and utilise the rotation on pro 


duced by axial forces of one end to actuatea 
The invention further relates to a method of using 
“multiplex” principle of these inventors. 


2157. LonerruptwaL Joist on SEAM FoR SHEET OR 
Pirate Mera Pipss. &., B. Quadling, Forest-hill.— 
28th April, 1883. 6d. 

This relates to the process and apparatus for forming 
the joints or seams. [ 
2158. Srzam Cooxrnc Apparatus, E A. Brydges, 

Berlin.- 28'h April, 1883.—(4 communication from 
D. Grove, Berlin.) 6d. 

This consiste chiefly in so constructing the steam 
cooking apparatus that any cooking vessel can be cut 
out of use and no longer heated, and further, so that 
= food can be cooked by direct steam introduced into 

vessels. 


2150. Avromatic Evecrric, MGyrric, Galvanic, - 
AND Mecuanica IxpicaTors FoR RECORDING THE 
Direction anp Seeep oF THE ENGINES AED THE 
Heicuet or THe WATER IN EACH OF TBE BILGE 
WELLS oF A STEAMSHIP OR SUCH LIKE 
Stout and C. H Hilleoat, een April, - 
1883.—(Not proceeded with. 

A number of points on the aft ‘make contact with 
yetan by which currents are sent to a 

trument. A vertical tube and hp con- 
tact with suitable plates serves to indicate height of 
water. 

2160. Apparatus For Surcicay Insections, 0. Imray, 
London.—28th April, 1883.—{A communication from 
A, R. Larger, Paris) 4d. 

This consists of an elastic ball with a flexible tub? 
— down from it, provided at its lower se 
tering valve opening upwards, and wi! 
flexible tube extending up from it, provided wane a stop 
cock and suitable nozzle. The upper elastic ball is 
preferably covered with a network. 


2161. Smart Bore Rirte Touses, R. Morris, Black- 
heath.—28th April, 1883.—(Not proceeded with.) 2d. 
This relates to the manufacture of tubes to be 
inserted in fire-arms for the pu of ae * a 
small phd in vite dll am 


required diameter outside. 


rdiff.—28th April, 18 

This of the coustruction of 
the of an adjustable belt shifter for s' the 
driving belts from the fast to the loose pulleys of the 
driving méchanism, or the reverse, and also of the 
construction and combination of the parts for operating 
the belt shifter, and also of automatic ig gear 
for arresting the motion of the machinery at the 
proper times. 
2168. Tackce on Apparatus ror Havtine, John- 

son, jun., West Bromwich.—28th April, 1883. 6d, 

This relates to the hauling of coal tubs, wagons, and 

other vehicles and canal boats by wire ropes, and it, 


consists in securing to the rope oe for perigee 


a 


cap bas 10 one side a longitudinal slot through which 
(Not proceeded with) 2d. 
The object is to produce wire fencing with barbs or 
spurs, whereby one stout strong fencing wire is so i 
employed that the barbs are firmly bound or attached 
[2142] 
J 
c | 
\ L = 
c 
This relates to improvements on patent 4588, A. \ > : 
\ 
\ 
to the spindle C and cutters B, through the interven- 
tion of the shaft I turning in the bearings J secured ef 
6d. 
The object is to produce new effects in the ornamen- 
tation of pile fabrics, and to provide means for cutting 
or shearing transverse lines intersecting lines broken 
or alternating checks and fancy patterns of various 
kinds. The apparatus consists of the revolving 
¥ 4 
A 
| 
Lip 
VS \ 
VA 
Y Q 
PF in boring a rod fora short distance to a greater dia- j 
meter than the intended bore, and then bore the } 
remainder to the desired calibre. In the enlarged ; 
bore a second tube is securei and ee the 
outside of the tube then being turned true to the i 
j 
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Dro. 21, 1883: 


series a the latter clips to receive the stops, both 
stops and clips being of special mg se 7 
2164 Caxcxine Casx Pusiic 

&c., H. Lyon, Bloomsbury.— April, Aor 

tor ome Me capable of being moved 
Ss are con- 
from 0 to 1000 by turning a fogor plese 
spindles carry tablets 

the fares to to-be paid, ier a pay- 
ing his fare turns to the right figure. 
2165. Arp.ication or Gas To axp Heatine 


Construction oF Ovens Stoves, W. 
Flint, oe —28th April, 1883.—(Not proceeded 


" ordinary cooking range of a pipe with a set of 


and the construction of the oven to enable it to be 

heated by gas. ne oven door is fi ith a pane or 

sheet of glass to enable the contents to be viewed 
without opening the door. Pipes are 

the oven to contain and heat water. 

2166. LupRicaTors, PARTICULARLY APPLICABLE TO 
Moror Andrew, Stockport.—28th 
April, 1883. —{ Void. 

The object when applied to the to the = of Song engine 
is to force lubrican ead of the piston. 
The oil vessel is attached to a ae chamber with a 
valve at the lower part, near where it screws into the 
Ye A small branch tube is connected from the 

ye portion of the Inbricator to the space between 
pened ne and cylinder cover. Oil drops from the 
apo the lower vessel, and is guid 
on to a disc, such hole being ly filled by the 
valve stem of the dise, which is orated with one or 
more holes. The disc has a projection Ly meet and 
its end is conical and rests on a seating in the passage 
leading to the cylinder. The disc and valves at the 
top and bottom are free to rise and fall in a small 
chamber when acted on by steam or other pressure. 

2167. or Suaar, W. R. Lake, London.— 
28th April, 4 communication from J. H. 

This | First, in the manufacture of 
lised grape by a a solution thereof at a 
Tow Clesperstare on g the same until the 
sugar is melted, and ‘ pa parmiitieg the heated solu- 
tion to cool and. stallise ; Secondly, in the manufac- 
ture of cryralined grap sugar by orming a concen- 
trated solution thereof, then cooling su solution 

to solidification, ‘then melting the solution by 
heating, and then permitting the heated solution to 
cool and crystallise ; Thirdly, in the manufacture of 
grape sugar A reheating a concentrated 


ation of until the is melted, and 
permitting theheated solution tion to cool and 


2168. Routers or Macuines ror Spinsinc 
W. &. London —28th April 
1885.—(4 communication from Mehl, 


the rollers out of line 
ABCD. By means of 

this arrangement the quo faster, 
but yet sufficiently by contact with the grooved and 


intermediate rollers B and C, and the pressure rollers 
in the first row of dra’ rollers are caused to incline 


2160. Jer <p or GARDEN Encines, Hop WASHERS, 
&c., B. Haines, Horsmonden.—28th April, 1883. 6d. 
This relates to a detachable and reversible spreader 
for the jet nozzles of garden engines and similar appa- 
ratus, consisting of a metal plate, either curved 
transversely or not, Ay combination with grooves or 
clips on the nozzle for holding the spreader. 

2170. Fasteninos ror Doors AnD HANDLES 
FOR OPERATING THE 8AME, J. Edwards, London.— 
30th April, 1883. 2d. 

This relates to what are Somat Soke locks or 


“of the bottom 
tion. The in the follower, and 
also that in the handle are bushed, and the shank of 
the handle is of iron or a9 a to it the handle of 
— aes is rivetted. The door can be fastened 
by means of a curved plate, 
ich springs attached, and which works 
uoagie a slot in'a bracket fastened to the doorpost. 
2171. Storrer ror Borries anp Jars, J. Jackson, 
jun., Brixton.—30th April, 1888. 6d. 

A case or cap contains a conical elastic stopper, and 
between it and the top of the case is a spiral spring 
tending to force the stopper outwards, but being pre- 
vented by a fiat steel spring near the’ open end, such 
flat pty am being oblong or of O-shape and projecting 

the case, where it is provided with a 
pom . When the cap is forced over the mou’ of 
le the stopper closes the same and the fiat 
engages beneath the shoulder or collar round 
the neck and secures the cap. Pressure on the flat 
0. releases it from such collar, and a spiral 
spring forces the cap upwards. 
Macuines, P. Legrand, Paris.—30th 
This relates to ~ ES fulling machines with 
rollers projecting = rollers 
grooves, an ction plates and reserv: 
which the fabric or cloth to be fulled —- = 
CyLinpers or anp SreEL, &c., 
B. Walker, Leeds.—30th April, 1883.—(Void.) 2d. 
Weldless cylinders of iron or steel of comparatively 
eter are manufactured with the metal 
worked or extended lengthwise of the eee 


2175. Steam Bowers, &. Pitt, Sutton,—30th April, 
communication from L. Schutte, Philadel- 
ia. 

The inventor claims, First, a steam boiler in which 
the generator sections are formed of inclined tubes and 
end fittings, and smaller vertical connections attached 
between two fittings with right and left-handed 
= a cover or plug opposite the end of the smaller 

vertical connections, and a valve seated cover or covers 
opposite one or mere of the inclined tubes; Secandly, 
in combination with a steam boiler and furnace, of g 
superheater and rene allo the boiler to he 
worked with or without the superheator in action oF to 
not an addition to the generator; Thirdly, in 


either cast on to the plates or loose or 
column, for the age building a continuous closed 
front with 


t plates of the same pattern ; and , in 
connection with plates as described in claim 4, of flat 
star or bar- of metal attached to the plate 


on Gaseous Liquips, R. J. Sankey, near Ashford.— 
80th il, 1888. 6d. 


from C. Umbeck, Barmen.) 6d. 
This relates to linen buttons. 
The valve discs by uniting more 


layers of a web, tress work, or felt, made of cotton, 
linen, wool, jute, or or similar material by ——s in 
such a manner as to produce concentrical pads 


2180. ApPpaRaTUs FoR FASTENING OR 


&., V. Vyse, London.—80th 4: 1883. 
The ob ect is to secure cravats and such like articles 


2181. Mernopor APPARATUS FOR TREATING TEXTILE 
Mareriats with Liquips on Gaszs, H. J. Haddan, 
London.— 30th April, 1 commun: 


draws liquid from the 
circulation of the liquid is maintained. 


2182. ror GRAIN AND OTHER 
Nawrocki, Berlin. 


of without the use 

of slides or plates for Sears the 

the funnels as heretofore used. 

2183. FoR Bicrouns, Latuegs, Sewine Ma- 
cures, &c., H. H. Lake, London.—30th A 1883. 
-(4 communication from F. &. Wilson, Vienna )— 


(Not proceeded with.) 
The object is to effect the rotation of a shaft by 
= a treadle lever without the employment of a 
cran’ 


MANUFACTURE OF Lamps, &c. 
kes, London.—30th A 


The is mounted in part of rt of the 


which it is to be permanently — 


ing its resistance. The lamp vided 
with a wooden cup having sides. <A con- 
ducting wires are brought out h holes in the 
wooden part of the in globular- 
ended studs, ‘The invention relates to lamp 


sockets and to methods of KE the lamps. 


2186. Prorectixc on FRAUDULENT 
INTERFERENCE WITH THE CONTENTS 0! 


a bottle or similar receptacle, a 

sule which covers the neck of said 

@ cup or second re both or disc which receives or covers 

the bottom of the l= or 
discs being united t 

2187. Avromatic CHECKING OR Sroprine Device on 

den Berghe, Upper, Norwood. april, 

ghe, Up 

oceeded 2d. 


mie cbhect is to to shut off the 
steam and apply the brakes if by means of an 
electric current. 
2188. Removinc tHe Hair on Woot From THs Skins 
or Hives or ANm™Ma.s, &., J. Palmer, London. —1st 
This cobentiall bjecting the hides 
con! essen sul or 
water and to that of 
the atmosphere. 
2189. Execrric H. J. London.— 
lst May, 1883.—{A communication 


in which the current passes th: h electrodes oat 
are loosely in contact, and consists, , in em 
contact pressure of elec- 
trodes ; Secondly, in so su rting the dia as 
to = 44 it the utmost om of vibration; and 
, an elastic conn the 


YY: trod hich will permit a variation of pres- 

and electrodes, w 

sure at the point of contact. 

2191. SappLeEs VELOCIPEDES, 
Horsham.—let May, 1888,—(Not proceeded 


i ba. 

This consists in an ving both a 
herizontal and a vertical te to saddles. 
2192. Gas Exoines asp THE ExPLo- 

SIVE CRARGES THEREOF, P. M. Ji London.— 
lst May, 1883.—(A communication from W. B. Hale, 
Chicago, U.8.) 1s. 2d. 

This consists aang jae in the method and 
means of securing plosive effect result- 


legther or skin, so that it can be em to produce 
material a copy of that surface. 

2197. Batis anp oTHER Coverep 4. 

W. May, 1883. 

The object is to provide tennis balls ma other 


2198. Incanpescent Lamps, F. and 
M. W. W. Mackie, London.—ist May, 1883. 


2d. 


at their junction with the ends of the 
wires are coated with bichloride of aac yee 


2190. Mareriats ror Makino CEMENTS, CAPABLE 


ALSO OF BEING USED FOR ornern Purryses, 7. 
lst Me 4d 

com! m ol scra or sw 

debris of m chalk end or 

with sulphur or brim- 

stone. 

2201. Kwirtisa J. Higham, Manchester. 
May, 1888. 


relates to in the general 
construction of the machine. 
. H. Kirk, ~ May, 


18838.—( Not 

inflammable material which will kindle by friction 

and ignite the wick of the candles. 

2207. Apparatus ror Preventive Horses 
Gerrine Say, G. W. von Nawrocki, Berlin.—1st 
May, 1883. communication from a. Wille, 


This relates to a flap for each eye, which ates 
cxused t0 cover the eyes b by springs and cords con- 
trolled by the driver. 

2208. Ser-actinc 
Palmer, Beckenham.—1lst May, 1883. — 


Tus relates to the employment of « phon Sushing 
apparatus. 
A. Hopkinson, Huddersfield.—’ 
One consists in so conehensting "the said flue 
tubes strengthening hoo: 
— 


of combustion ye effectu- 
caused'to im’ upon the sides of the flue tubes, 

ting pipes than is the ease with 

flue tubes as heretofore made. 

2210. AND Ma- 
cHines, Sir W. Siemens, London.—lst May, 1883. 


8d. 

A coiled armature of any construction, an: ead baring 5 
core, is surrounded by a stationary coil 

of wire arranged as a meridian to to the armature. The 

ind 


to 
ani a 
counter, may be em: - an electric power meter. 


SELEOTED AMERIOAN PATENTS. 
(From the United States’ Patent Office Oficial Gastte.) 


288,4'74. Horw ror Drawine on SHoxs, Emil 
Noppel, Philadelphia, Pa.—Filed August 31st, 1883. 
Claim.—({1) A shoe horn, in combination with a 
pivotted lever provided with a Loa and handle and a 
votted arm, the horn being formed with an abut- 
ment for said arm, substantially as and for the 


set forth. (2) hse 
war's, heving pivoted 
handle lever B, which is provided with a jaw D, and 
a folding arm E, and ting substan- 


288,500. Srowace or Graix, Thomas F. 
+ Montreal, Quebec, Canada.— pril 8rd, 1883. 
Claim.—An apparatus or sto’ and t 

grain, placed at any point intermediate between the 

elevator spout and the t at which the 


illiam M. Thomas, 


November 6th, 1 
as An conductor composed of 
two parallel wires respectively in communication 


with the o te polos of 
pide ha attachment within 


objects designated. (2) The rolling ‘conductor, whose 
— is com dee two parallel metallic discs with 
ma‘ ive con’ 
with the respective tracks of the outgo! = 
returning generator currents on the one and 
with the carriers of the 
currents on the other 
electric locomotive for use with 
Kx, for the outgoing 
respectively, the rolling cond g of 
members as follows—to wit, springs De Dx, having 
electrical communication with the field-magnet, seg- 
ments Ep En, mes I, — Fre Fs, axle G, and 


discs Hp Hw. (4) 
with the condactor Be rigid J, 
a cy to parallelism with the it as set forth. 


642. Warer-service P.ve, Keilt, 
Brooklyn, N. Y.—Filed September 

Claim.—The com! tion of an u; 

street washer with an adjustable claw L, 


substantially as described, and the removable cover 


288,68: Sarety Execrric Lamps, 
Van Depoele, Chicago, May 
Claim.—A safety cut-out for lamps, provided with 
two contact ee surfaces arranged in immediate 
proximity and directly ana th ator fot other, one being 
connected to the positive and 
pole of the lamp, said points 


constructed to be held at all 
apart, w points are held without an 
— substance, and are adapted to melt and 


arc, substantially as scribed. 
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bination with the end fittings on inclined tubes of a 
of having ribs coward — 
and outside of baller, sad’ two pti 
and immersed in a bath of hydrocarbon, where they 
‘ are raised to a white heat by a current. 
on 80 cov surroun 
these parts, and thereby support the covering. 
21'76. Srorpzkixc FOR CONTAINING AERATED 
india-rubber which the seating for internal 
the bottle, and also to an im- 
proved stopper. The ring is secured in position by a 
ring orrings of vulcanite made small enough to pass 
into the bottle, and then heated so as to fit tightly in 
4 the neck of the bottle. 
21'77. Boor anp Suoz Prorecrina Prarss, J. 
Borrett, London.—30th April, 1883. 6d. 288.642 5 
This relates to a frame cut or reduced at suitable (268.542) x ‘ 
parts and having projections thereon, into which a 
layer of leather or the like is forced by pressure so as “y 
to form a sole plate of metal and leather or the like. AA g =f 
21'78. or Burros, W. Willeringhaus, 
London.—30th April, 1888.—(4 communication ] 
A A At 
; to collar DULGES oF Sous. in the said flue tubes. Another part, which is appli- 
cable generally to fiues having circulating pipes, is 
This consists chiefly in forcing a continuous current 
of liquid through a pipe placed 
inside a perforated receptacle in which the material to 
be treated is placed and pressed at will, and which 
receptacle is placed in a tank. The hy ape aed pipe 
passes through the bottom of the tank, and is connected 
with a pump which causes liquid from the tank to pass 
‘ through the pipe, and from there through the textile [eee.682] 
material before returning tothe tank. As the pump II il 
{4 communi- | } 
cation from C. Gindler, Germany.)—(Not proceeded } = 
with.) 2d. 
a The object is to construct the parte, so that each of Br’ - 
(es) the receiving hoppers can be put out of action in a 
A (©) (%y)). simple, sure, and direct manner, and so that the ZS a ra 
7@: spindl vided with the feed cups can be remov 
| / rmal resistance of the 
i | 
| 
| 
| 
twisting of the sliver to take place, without obstruc- B. P. Alexander, London.—80th April, 1883.— 
tion, up to the point at which it issues from out of nid Mi 
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h th is f isch: ipes th: his .. .. ce co 0s 
whic! e grain is fed, discharge pipes through which stnrte Avene 
288.500 Tae Boarp or TRADE ON BoILER ExPosions.. 487 
| 
tail part of the top bolt and inserting spiral springs SSS 
: therein to operate the bolt, hollows being formed in “oF 
the case and top plate of the lock opposite each other | 
son, Brooklyn, U.&) Od. 
it gravitates, and nozzles through which a blast is 
forced at an angle to the course of the grain, said 
discharge pipes and nozzles being so constructed as to 
throw the grain at any angle to the floor and longi- 
—_ axis of the compartment, all as herein set 
forth. 
288,513. Execrric Ramway anp Locomotive, 
2885is 
gas engines, in which the mixture o and — fi 
exploded; Thirdly, in provements in D 
engines, in which the ty compressed in a 
der separate from the wor! cylinder ; Fourthly, in x fs 
certain adjuncts, py and connections and Y 
devices used, or which may be used, in connection FP 
circumferentially by another rolling operation. with the engines. 
| 2196. Manvuracrore or Empossinc 0. 
Imray, London.—\ist May, 1883.—(4 communication 
from N. L. Cochen, Brooklyn, G. B. Walton, New iK ‘C 
York, and T. I. Brown, New York.) 2d. \\ 
This relates to the manufacture of a roller having on n 
| its periphery a pattern or design copied electrolytically i \ 
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ARC LAMPS AT THE VIENNA EXHIBITION. 


. No. V. 

Tur Brush lamp is so well known that it might be 
supposed that we could very well omit here a 
description of its mechanism, and merely record the 
measure of success attained by it in competition with other 
arc lamps at the Vienna Exhibition. No accurate descrip- 
tion of this mechanism, however, has hitherto been pu 
lished in this country. Wordy volumes, gigantic alike in 
bulk and weight and pretensions, have appeared, in which 
vague generalities in ‘the text combined with charming 
pictures of glass globes ‘are made to pass muster for 
technical a the writer has failed to make 
anything accurate. The very simple Brush device for 
automatically kindling a second pair of carbons when the 
first is burnt out is explained by an ingenious reference to 
a diagram in which the parts are drawn in an absurdly 

and incomprehensible fashion. Precisely the same 
miata and vagueness are copied into the pages of other 
books, and thus we have no doubt that there still exists 
in many an “ electrician’s” mind considerable mystery as 
to the mechanical construction of this lamp whose outside 
appearance is so well known. We are enabled by the 
courtesy of Mr, Thompson, the manager of the Vienna 


SECTIONTHROUCH SECTION THROUGH 
LINEAAA Lines. 6.8. FRONT ELEVATION 


house of the International Electric Company, to give 
drawings which, along with our description, will, we 
be sufficient to make the construction clearly intelligible. 
The illustrations show a two-pair carbon lamp. The la 
with a single pair of carbons is built on the same method, 
and is, of course, simpler in detail. Fig. 9 shows a front 
view with the mechanism ex by the removal of the 
front of the box containing it; Fig. 10 is a section through 
one of the compound electro-magnets and one of the pairs 
of carbons ; while Fig. 11 is a section through the centre of 
the box midway between the two pairs of carbons, the two 
section planes of Figs, 10 and 11 being parallel to each other. 
The same letters indicate the same parts in the different 
figures. The lower carbons are fixed immovably, so that 
as they burn away the focus of light is gradually lowered, 
which is of course of no disadvantage in most installa- 
tions, The upper carbon holders are long tubes C,C,, 
at upper re into small 
cylindrical boxes. ese ually slide downwards, one 
at a time, through larger outside tubes which stand on the 
top of the case containing the mechanism, and. from the 
pe ends of which are suspended by. wires the two 
ders rr. The wires pass downw 
h small holes in the upper surfaces of the boxes 
C,C,, which are closed except for these small holes. The 
carbon holders c,c, can, therefore, sink as the mechanism 
its them until these top plates rest on the 
locks r r, these limiting their downward motion. 
carbon holders are suspended by means of the ring 
clutches 4,4,, which again rest upon the lower edges 
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notches or grooves in the triangular frame- 
link g. These notches are considerably deeper than the 
thickness of the rings A lying in them, and thus allow these 
rings to tilt out of the horizontal pcsition until their 
opposite internal edges catch on the carbon holders by 
jamming. The inclination to which these rirgs are thus 
tilted depends upon the difference of their internal 
diameter from the external diameter of the carbon holder, 
and upon the thickness of the ring-clutch. These being 
made the same for the two clutches, their inclinations 
when they grip the carbon holders are a The lower 
carrying h,. Su that both upper carbons have been 
allowed to slip doen sail they rest on the lower carbons, 
and that the notched frame g is then drawn up. The jam- 
clutch rings before this upward motion begins, lie flat on 
the horizontal surface of the frame. As g rises it raises 


pair. The current from the binding screw 
P is yy agen equally to both upper carbon holders, but 
pair of points closer together, which pair i 


passes the is, 
therefore, kindled, while the other pair is left unburnt. 


THE BRUSH ARC LAMP. 


As the carbon c, is burnt away the arc resistance becomes 
greater and the frame g is by the action of a shunt 
circuit. The tilted clutch ring 4, now comes in contact 
with the flat plate of the frame before h, does so. The 
burning carbon is released by its ing ring and sli 

downwards a small distance, while 4, has never let go the 
unlighted carbon. Both carbons are nuw drawn up once 
more, c, still remaining unlighted. This goes on until the 
tube c, has sunk so far that its top plates rest on r, when 
the carbon c, can sink no further and is, in fact, almost 
burnt out. e arc resistance now becomes greater than 
it did during the previous oscillations, and besa lower 
than before until the clutch ring 4, touches the bottom of 
the frame, releases the up till now unburnt carbon c,, and 
allows it to on its under carbon. The current now 
passes by this right-hand pair of carbons which are kindled, 
as the other pair are extinguished as soon as the frame g is 
— raised. The process is now continued as before, with 
this difference—that the burnt-out carbon holder is raised 
a minute distance in each rise of g, while upon each descent 
of g it simply falls on to its stop 7, and wager oe ge 


pairs of carbons can be combined in the same lamp in this 
manner, being kindled in succession, and the lamp thus 
lasts without superintendence a ingly longer 


time. 
The 


is 
this being linked to the centre of a bridge a, connecting 
the lower ends of the two soft iron a: These cores 


gress downwards, while c, is fed down steadily. Three’ 


gi lifted by a lever /, seen best in Fig, 11, | These 


are sucked into the two solenoids 8 deeper the stronger the | i 


shunt current becomes. The main current is led from P, 
and circulates round both these solenoids. It passes 
through them in lel circuit in order to reduce as 
much as possible the whole lamp resistances;Zhe shunt 
current also circulates round both solenoids, but itheries. 
The shunt winding lies outside the arc t ing 


as is indicated in Fig. 10, and winds in the te 


direction, so that the two currents counteract each other. 
When the arc current is strong, as when a pair of carbon 
points actually touch, the cores descend and the frame g 
and the carbon holders ascend. When the arc resistance 
becomes greater the shunt current is strengthened and pul's 
the cores 6 further in, thus Jowering the carbon holders 
and reducing the arc resistance. The action of the cores 
7. the lever f is nicely adjusted by means of the tension 
of the spiral spring d@. This acts in the sense of assisting 
the shunt current, but as the shunt current becomes 
stronger and pu 
rendered by the spring diminishes in consequence of the 
shortening of its length, Thus, although the primary object 


han | of the spring is to correct the balance of the attractive 


forces of the two opposite windings when the frame g is 
in its normal position, its action also makes the whol 

ting mechaniem more delicate. The same may be 
sald, of course, of the action of an adjusting springin any 


‘lamp, provided the 
the shunt current. lenoid 72 belongs to the safety 
short-circuiting arrangement. It is also wound with the 
shunt wire, giving it a feeble magnetism, which in the 
normal working of the is insufficient to draw up the 
iron armature attached to the end of the lever m, seen best 
in Fig..9. If, however, the lamp resistance rises beyond 
the safe limit, the shunt current is so far strengthened that 
this armature is drawn up and electric contact for the 
short circuit is made at m. The current now passes 
through the resistance coil n along the lever to the contact 
m and then traverses the solenoid / by a thick wire wind- 
ing, this greatly strengthening the magnetism of this 
solenoid, and thus ensuring the contact at m until the 
attendant comes to put the lamp right. The connecting 
wires for this short circuit are indicated in Fig. 10 by the 
letters p and g. 

Fig. 12 shows a plan of the installation at the Vienna 
Exhibition of the International Electric Company, 
including both the are and the incandescent lamp lighting. 
It is one of the largest in the Exhibition, and a 
considerable portion of the public lighting of the building 
and its approaches. 


Commencing with , the compan: 
eighty lamps Brash Soe, two No. 8 


the cores 6 upwards the assistance - 


in the direction of assist? 
“4 


i 
h, earlier than /,, and thus A, first reaches the tilt 
inclination necessary to enable it to grip its carbon holder. ea 
Thus the carbon holder c¢, is raised higher than c,, and 
the carbon points c, are separated further a 
| 
Ag 
i 
AT 
1 | 8 
. | 
| Ld 
| 
| 
| 
| | 
| 
| 
4 
} 
lam distributed as follows, viz.:—F bee 
ps were as fo! viz, :—Forty were 
ed from the of the Rotunda — 
round one-half of its circumference, eight were suspend i : 
the north machine gallery, six at the intersection of i : 
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the. western transept and machine gallerys seven under 
the arcades of tlie south facade of the building, ten were 
suspended on posts along the eastern side of the ge 
for-the lighting of the carriage stand, and nine were 
for the lighting of the boiler-house. The forty lamps in 
the balcon @i the Rotunda are of the. ondi wi 
known asa ttern, The remainder are of an im- 
ved ornamental type, with a neat nickel-plated casing 
and elliptical globe designed and manufactured at the 
company’s Vienna works. lamps work with a current 
of about 10 ampéres.. The carbons are copper coated 
11 mm, diameter, and the average length of arc is about 
2mm. The No. 8 Brush machines, of which we will 
give detail drawings in a subsequent issue, run at a speed 


. of about 700 revolutions per minute, and generate a cur- 


rent. of about 10 ampéres at an electro-motive force of 
about 2200 volts. e frames of these machines are a 
solid casting which is found a + improvement upon 
the original American made mth frames, which were 
formed of two separate pe ge cage a together by 
means of a pair of steel rails which also formed the base 
of the machine. 

in compounen with these arc lights the company exhibited 
two kinds of current regulators, having for their object to 


vary the electro-motive force to the number 
‘of lamps to be switched on an 


off without varying the 
speed of the engine or dynamo. One of these regulators is 
worked automatically and the other by hand. Both are 
based on the principle of inserting a variable resistance in 
parallel circuit with the coils of the field magnets of the 
machine, by which means a portion of the exciting current 
is shunted, and the intensity of the magnetic field in 
which the armature revolves reduced in a greater or less 
degree. The resistance used in both forms of regulator is 
that known as carbon contact, and is composed of a 
large number of small carbon plates laid one upon another, 
which are more or less compressed by a screw and hand- 
wheel in one case, and by the action of an-electro-magnet 
upon its armature in the other or automatic regulator. 
In this latter form the coils of the operating electro- 
magnet form a "aa of the external or lamp circuit. Its 
action is as follows:—Supposing a lamp to be switched 


out, the resistance of the external circuit is reduced; this. 


causes a certain increase of current to circulate and the 
regulating electro-magnet to more powerfully attract its 
armature. This power is utilised by means of a lever to 
increase the pressure upon and reduce the resistance of 
the carbon resistance, thereby shunting a larger portion of 
the exciting current past the field magnets until the normal 
state of things is res' : 

For lighting by incandescence the company had two 
systems laid down in the Exhibition. In one the distri- 
bution of current was effected on the Lane-Fox principle, 
and comprised accumulators of different types used in con- 
junction with the generators and lamps. fo the other the 
amps—about 200 in number—placed in one of the picture 
galleries, werefed direct froma Ferranti-Thompsonalternate 
current machine. 

The accompanying diagram, Fig. 12, shows the Lane-Fox 
system as laid down in the building and approaches, and 
forms an excellent’ typical illustration of the way in which 
it would be applied for the distribution of electric energy 
over a large area. In this installation the generators are 


six in number, all worked in parallel or multiple arc, |- 


between the main and return conductors. Two of these 
are of the Brush type, No. 6 size, excited by a smaller 
machine of the same pattern—No. 4 size. Two more are 
of the well-known Schuckert type, modified according 
to patents possessed by the company. They are self- 
exciting, shunt wound; the remaining two are the 
compound Biirgin machine. The accompanying diagram 
will illustrate the way in which they are connected to the 
main conductor, and shows how the current from each 
machine may be instantly measured; any one machine be 
turned on or off, and the whole system regulated from one 
switch board or regulator box. The entire system is con- 
trolled by a variable resistance, placed in the field magnet 
circuit of two No. 6. Brush machines, which it will be 
remembered are excited by a separate machine. This 
resistance is sufficient to vary the energy given out by 
these two machines to a greater extent than the entire 
of any oneother machine in thesystem, and therefore 
when it is required to increase or diminish the supply, one 
or more machines can be switched in or out, and the “fine 
adjustment,” as it may be called, effected by the variable 
resistance mentioned above. Thus an entire installation, 
comprising some hundreds of lights is placed completel 
under the control of one man in one place, who can, with 
a turn of the hand, switch’ in or out machines or lamps, and 
control the system extending, perhaps, over some miles. 
The area over which the distribution is effected is mapped 
out into different districts, according to the average iffe- 
rence by between in it—as 
may be seen by reference to the di ic plan of the 
installation. At the poles of the meshings-th, in the 
j Fig. 12 
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machine room, marked A on plan—this difference of 
potential, or electro-motive force, is 63 volts. In the B dis- 
trict, comprising several furnished rooms and passages 
leading thereto, this electro-motive force is reduced to 
60 volts; in the C district, comprising the pavilion of the 
British Commission and the garden adjoining the Restau- 
rant, it is further reduced to 57 volts; while in the long 
street or avenue there are four different districts—viz., 
D, E, F, and G, working respectively with electro-motive 
forces of 56, 54, 52, and 51 volts, It may be here men- 


ell | tion purposes. The number of 


| sistance 


tioned that in this portion of the system the fall of electro- 
motive forces much was greater than would in practice be 
arranged in a permanent installation, the question of cost 
of conductors playing an important part in a temporary 
installation of this magnitude; laid down solely for exhibi- 
lamps used on this system 
is approximately 400, arranged—A district, 80; B, 150; 
C, 50; D, E, F, and G, 70. : 
An interesting feature of the D, E, F,and G districts was 
the use of an earth return—i.¢,, an uni conductor 
buried in the ground. This is believed to be the first 
experiment of the kind made with incandescent lighting, 


interesting experiments, which are being made on it by the 
company’s staff. 
accumulators, which are shown at districts A, B, 
and C, are of the Planté type, according to some modifica- 
tions introduced and patented by Mr. St.- George Lane 
Fox. These were described in our issue of 7th September 
last. The whole of the electrical arrangements of the 
company’s exhibit were bya hae and carried out by the 
company’s chief electrician in Vienna, Mr. H. U, Wollaston. 
The séconbenying Fig. 13 shows in section and in outside 
view an extremely neat contact maker made by the 
International Electric Company. The whole is enclosed 
in a rectangular wooden box of diminutive size, through 
the top of which project two buttons. These rest upon 
two flat brass springs, to which are screwed the wire 
terminals. The ends of these springs slightly overlap, and 
when the circuit is open the one end stands above'the 
other, as in the figure. On pressing the button marked 
“make” this spring.is pushed below the other, and on 
the pressure being released the two springs press against 
each other, the contact thus being made. By pressing the 
button “ break,” the original state of things is reproduced, 


Fig. '3 


and the current no longer passes. As made at present, 

the contact is suitable for a current of six or seven 

amperes. By using stronger springs, however, the contact 

might be made sufliciently good for very much larger 

currents, A practically identical arrangement is used 

— other firms, and we presume that a patent could not 
upheld. 

Fig. 14, bears a certain resemblance 
to the last we described, inasmuch as the upper carbon is 
gripped between two rollers, and is fed downwards by the 
rotation of these rollers. The accompanying sketch shows 
the details of its construction clearly. The left-hand roller 
Z runs loose on its pin, but is pressed against the carbon 
by a spiral spring, the carbon in its turn resting against 
the right-hand roller%. To this latter is attached a ratchet 
wheel, which is rotated by the escapement consisting of 
the pair of pawls 4 and g. The pawl / is-alternately raised 
and lowered by the end of the lever /, to which is attached 
an armature attracted upwards intermittently by the 
solenoid }, through which the shunt current passes, Thi 
end of the lever is pulled downwards when the opposite 
end of the lever is raised by the tension of the small spiral 
spring g. The tension of this spring can be regulated by 
a thum w, so that / is only raised when desired 
limiting strength of the shunt current is attained. The 
shunt current may pass by two routes. One of these 
leads through the solenoid 6; the other through the re- 
ilc. The connection to the former is made or 
broken at p. Here there are two small carbon buttons, 
one of them mounted on the lever f. When the spring g 
pulls the left-hand end of the lever up, this contact is 
made, and the current flows through 6, which becomes 

tised and draws up f. The contact is then broken, 
and b demagnetiend ; the armature / falls, and contact is 
once more made at yp. Thus the lever goes on vibrating 
and actuating the escapement, and so feeding the upper 
carbon downwards so long as the arc resistance is so great 
as to send sufficient current through the shunt to magnetise 
6 strongly enough to attract f against the tension of g. 
are so wide a light current 

em—as, for instance, just before lighting u e 
box, and through the solenoid d, This being thus mag- 
netised draws the armature e towards it, and moves the 
lever shown standing vertically at the side of the box. 


and so far gives promise of success, It affords ground for | . 


and allowing it to slip downwards freely until it rests on 
the top of the lower ‘carbon. .As.soon as it does so the 
current passes by the carbons through the small solenoids 
ooatthe bottom of the lamp, the current ceasing at the 
same moment to netise d, and the roller 7 once more 
ringing back into position to grip the upper carbon, The — 

tro- ets 0 o now draw downw the armature 

upon which is mounted the lower carbon-holder, and thus 


separate the carbon points the required distance for the 
desired candle-power. In the arrangement described it is 


evident that the light-focus gradually sinks in level. 
Otherwise the mechanism is a thoroughly good one. The 
carbons used are 10 mm. in diameter, the arc about 4 mm. 
in length—according to the statement made to us—and 
the resistance between 3 and 4 ohms; 50-volts are required, 
giving a current from 14 to 15 ampéres. 


THE CHICAGO RAILWAY EXPOSITION, 
No. IX, 

The small and decreasing cost of Romeport by freight 
train in America has lately excited much interest and 
emulation in this country. The bg gg construction of 
the freight cars is probably one of the many factors that 
contribute to make carriage by rail so cheap in a coun 
where w: are high and steel, iron, and even coal is 
dearer than in England. Most articles of freight in 
America are conveyed in box cars, which have rather more 
than double the usual cubic capacity of an English covered 
wagon, They are invariably fitted with yw side doors, 
poss on generally with small end doors for loading timber. 
The sides are double-lined about half way up, and wheat 
and grain is generally loaded to a little above this limit. 
The full load, which a few years was 20,000 Ib., or, say, 
nine English tons of 2240 1b, each, has been increased to 
40,000 Ib., and even to 50,000 lb., or 22 tons 6 cwt.; while the 
average weight of the car itself has been increased only 


his | from 20,500 lb. to 22,0001b, The average 
wa: 


carried in a loaded car on the Pennsylvania 

increased from 20,2601b. in 1877 to 24,6201b. in 1881, 
though, of course, a large proportion of old and ‘light cars 
were stillrunning. The following comparative table shows 
clearly the relative results attained with typical vehicles 
for the conveyance of merchandise. The ave’ load is | 
in each case the average weight carried, whether loaded or 
one , and not, as above, the average weight carried when 
loaded. The pressure on the journals, &c., therefore, repre- 
sents the average results under all circumstances :-— 


English. American. 
Average weight of vehicle 4 a3" 9 oe" 
Average weight of lading ... ... 
Total average weight ... ... ... 
Load onjournls .. .. .. 5 12 14 
Length and diameter of ditto Sin. by Shin. ... by 3fin, 


Area of bearings: Number by length 
eter oq. in. 210 sq. in, 
112)b. .., 1538 lb. 

The figures given above are deduced from careful obser- 
vations on English lines and reports, &., of various repre- 
sentative American roads, and may, therefore, be accepted 
as fairly accurate. They exhibit pretty clearly the main 


The lower end of this lever then pushes m outwards, 
thus drawing the roller / out of contact with the carbon, 


results of the differences in design between English 
trucks and American freight cars, Te wil be noticed that 


BS 
| 
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| 
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thongh the gross weight of the American vehicle is just 
double that of the English, the average load is three times 
greater. Excluding the wheels and axles in the American 
vehicle, the weight of the load almost exactly equals the 
tare‘of the vehicle ; but in England, the weight of body, 
framing, springs, &c,, exceeds the load by 38 per cent, 
This great difference is probably due to the fact that the 
materials are so well disposed in an American freight car 
that great strength is attained with a moderate weight. 
The sides form a deep truss, the depth nee about # of 
the span, and the bottom is also strongly trussed, and, owi 
to the central buffer system, needs little or no diago 
bracing in a horizontal 
have eight buffers and four draw-hooks, with their accom- 
pay gear, against. two central buffers and four “dead 
ocks” on an American freight car of greater cubic 
capacity. he saving in wrought iron hinges, knees, 
corner plates,:&c., is also considerable, while the American 
freight car bogie;with its spiral springs and axle-boxes 
bolted to the bogie-frame, weighs little more than the 
corresponding axle guards and plate springs of an English 
wagon. The smaller number .of doors, ends, and head- 
stocks also reduces the comparative dead weight of the 
vehicle, The is stil more unfavourable 
if typical English vehicle be represented by a covered 
wagon instead of an open truck protected by a tarpaulin. 
‘The dead weight, excluding wheels, is then’ more than 
double the average paying load, instead of being equal to 
it, as in American practice. This + discrepancy isnot 
due to weakness, as an examination of freight cars in 
traffic and in the repair shop shows that the bodies and 
frames of American box cars stand shunting and rough 
usage fully as well as our own. The medium-sided open 
cars, used almost exclusively for coal, are generally sagged 
in the middle, showing the value of the trussed sides of 
the covered cars, The depth of truss possible under the 
floor. is in itself insufficient to support a timber-framed 
loaded vehicle, with bogie centres 24ft. . 
Referring — to the comparative table, it will be seen 
that the wheels and axles of the English vehicle are far 
heavier. in proportion to the load they carry, Peighing 
29 per cent. of the weight on the journals, instead of only 
18 per cent. as in the case of the American vehicle, This 
can only be partly accounted for by some 3in. or 4in. 
difference in the diameter of the wheels and Gin. to 8in. 
difference in the length of the axles, and is chiefly due to 
the insufficient strength of the American wheels, as shown 
by their frequent breakage, to which reference will be 
made further on, The size of journal given is the largest 
in general use in America, and was adopted in 1879, after 
considerable discussion, as the Master Car - builders’ 
standard, It is used under the tenders of the New York, 
West Shore, and Buffalo Railway, which were illustrated 
on page 449 of our issue of 7th December. Journals 
measuring only 5$in. by 2f%in. are, however, still in 
frequent use, The pressure per square inch, even on the 
larger American journals, is much in excess of that 
obtained in England, and it is not therefore surprising 
that much trouble is experienced in America from hot 
boxes, and that numerous special lubricants to cool hot 
are used, and various forms of journal beari 
were exhibited at the Railway Exposition. Among the 
latter was Hopkins’ lead-lined exhi- 
bited by G. R, Meneely and Co., West Troy, N.Y. The 
soft metal adapts itself to the journal, and is said to 
little or no fitting. 
he Ramapo Wheel and Foundry Company exhibited 
the ‘Raoul axle-box. The door of the axle-box serves 
as an end bearing for the axle, and is kept in place 
by a stirrup; which can be swung out of the way 
when it is desired to examine or lubricate the box. 
The end bearing cannot be jammed too hard against the 
journal, as the stirrup closes the door against the axle-box. 
xamination and lubrication can be effected without 
detaching any loose parts. The journal can be made the 
same size as the dust guard bearing, which is convenient, 
and permits a longer journal to be used without increasing 
the external dimensions of the axle-box, 

The chilled wheel, despite the greatest care.and watch- 
fulness, is very liable to failure, and comparing 10,000 
American wheels with 10,000 English wheels, it is esti- 
mated that in a year 170 American wheels will have 
broken completely or failed in the tread or flange, 210 will 
be found cracked in the disc or stiffening ribs, and 14 will 
have cracked in the boss, Ina corresponding number of 
English wheels, it appears from the Board of Trade 

it tires, whilst a failure of the ordinary wagon w. 

x the boss or spokes is almost unknown. 

This disproportion seems enormous, but the — 
given are at least approximately correct, and the Raidroad 
Gazette commenting on the statistics on which the above 
figures are based, estimates that out of the 5,600,000 
He car wheels in America, 28,000 are dangerously 
broken every year, The wearing qualities of chilled 
wheels is a somewhat distinct question, which has 
been much discussed, but still remains in a state of great 
uncertainty, the estimates of the average life of a chilled 
wheel varying from 40,000 miles to 130,000 miles, = 
wheels giving way by being skidded through the chill, 
There can, however, no doubt that our wheels wear 

and far more evenly, and that the eighteen to 
twenty years’ life expected of a steel tire under an Eng- 
lish wagon exceeds anything ever attained by a 
chilled wheel. This is only partly due to the American 
wheel more heavily laden; for 
assuming that the wear is directly as the load and 
inversely as the diameter on tread, an American wheel 
should run 80 per cent. of the mileage-of an English wheel 
for the same amount of wear. 

The heavier loads and the increased use of re-melted 
wheels have intensified the evil, while the growing mana- 
facture of steel pried a dee a remedy, and the cheap but 
untrustworthy chilled wheel seems likely to be ee 
by some form of elastic bodied steel tired wheels. The 
Allen paper wheel, which is being extensively used in 
America under passenger cars, engines; and tenders, is 


ne. Two English goods trucks 


well known in this country, but the wheels which are 
described below are of recent introduction, and are being 
tried on the Chicago and North-Western, Pennsylvania, 
and other large lines. The inventors’endeavour to attain 
the advantages of the Allen wheel at a smaller cost. 

The Miltimore elastic steel wheel consists of a crucible 
steel tire, twelve Bessemer steel spokes, and two cast 
iron washers which are bolted together to form a 
boss, The spokes are made from flat bars cut to 
length, the inner ends being tapered. Two..inches 
from the rim the spokes are twisted a quarter turn, placing 
the planes of the two sections of the spokes at right 
aoe to one another, and forming a shoulder on both 
sides. The spokes being assembled, a taper mandril is 
forced through the centre of the wheel by an hydraulic 
pressure of from 60 to 100 tons, driving the spokes against 
the tires, and forcing circular pins or tits turned on the 
ends of the spokes into corresponding holes }in, deep 
bored on the inner periphery of the tire. The shoulders 
of the spokes are then turned, so as to present perfectly 
circular bearing surfaces on both sides. The boss plates 
are now placed over the mandril and forced home against 
the shoulders of the spokes by hydraulic pressure, The 
boss plates are then® rivetted together, the mandril 
removed, and the centre opening bored out to receive the 
axle. The inner periphery of the tire is not turned, but 
shallow grooves are cut across its width with a milli 
tool to receive the shoulders of the spokes, The wheel 
when finished is forced on the axle with the usual pressure. 
A 1}jin. hole, not shown in the drawing, is drilled through 
Leach spoke before being twisted, in order to give elasticity 
and: diminish the force of concussion on the axle, 

The dimensions of a wheel 2ft. 9in. in diameter—the 
usual size_for freight cars—are as follows:—Tire, 2tin. 
thick on tread and 5}in. wide; spokes, 4in. wide by Lin. 
thick; boss plates, 1ft. 7in. diameter; weight, 7 cwt.—or 
about 2 cwt. more than the ordinary chilled wheel of the 
same size. The Miltimore wheel certainly appears to be 
unnecessarily heavy; probably the number of spokes.and 
the diameter of the boss plates might be reduced. with 
advantage. It will be noticed that the spokes do not fit 
against one another where they enter the , and there- 
fore are only held in position by, the grip of the rivets, 

The wheel exhibited by the Paige Car Wheel vompeny 
has a cast iron’ boss, to which Nah. plates. are bolted, 
fitting against a broad lip or flange on the inner periphe 
of a rolled steel tire, A largé number of bolts are vend. 
The plates, however, are well sectited, and have a long 
bearing on the boss. Both tire and centreare, however, 
extremely heavy, apa the former has no extraordinary 
wearing powers, and the weak boss seems likely t@ split at 
the inner edge if pressed tight on the axle, 4. : 

The Boston Standard Wheel Company exhibited 
Cooper’s Patent wheel.. The wheel centre resembles 
an ordinary cast iron“chilled wheel, but a steel 
used fitting the centre at ‘the edges only. Liquid 
india-rubber is forced into the space between the tire and 
centre, and thus forms an elastic cushion for the tire. A 
shallow rib on the tire and a corresponding groove on the 
wheel centre prevent any lateral movement. It is stated 
cow of these wheels are in use on railways in New 

gland. 

It may be safely asserted that none of the wheels above 
described can pe in pricé, weight, strength, or-elas- 
ticity with ‘an ordinary English wagon wheel, and are 
very inferior to wheels with a wrought iron boss, such as 
Owen and Dyson’s or Kirtley’s patent. It is often stated 
that the Mansel wheel is unsuited to a very dry climate, 
and possibly the extreme poangre of temperature and 
great variations in the amount of humidity in the atmo- 
sphere might cause the teak blocks to become loose in 
America, especially in a hot and-dry summer, but the 
experiment would certainly appear well worth trying. 
Several wheels were exhibited by 6ne of the few En; 
exhibitors, the Patent Shaft and Axletree Company, 

The Ohio and Mississippi Railroad exhibited a freight car 
fitted with a form of continuous draw-bar, which has been 
adopted as a standard on the Missouri-Pacific—Mr, Jay 
Gould’s 6000 mile ‘group of railways and other lines. The 
central buffer bearsagainst aspiral spring, bedded on a cross- 
bar firmly secured to the under frame. A long cotter 5in. 
wide by lin. thick, is fast in the centre draw-bar, and 
works through slots in the two middle longitudinals. Two 
draw-bars are used, one on the outer side of each longi- 
tudinal, the cross cotter passing through eyes at the ends 
of the bars, Split cross cotters sa on the draw-bars 
falling off. The eyes in the draw- are slotted, so that 
no strain can come upon the latter in buffing, and an an 
iron stop connected with the cross-bar and bolted to the 
longitudinals prevents the springs being driven home. 
The frame of the vehicle is entirely relieved of tensile 
strain, as the spring furthest from the front end of they 
vehicle acts as a draw spring, and thus the car is pushed 
rather than pulled, The oe pins prevent the use of acen- 
tral continuous draw-bar, but practically the same results 
are achieved. 


unfathomable reason “Gondola cars,’ and are very 
generally made to readily discharge their load, either by 
tipping sideways on their longitudinal centre, when they 
are known as “dump” cars, or by doors in the centre of 
the floor forming a pypper bottom. Cars of both varieties 
were exhibited. A dump car—Van Wormer’s patent— 
was exhibited by the Gilbert Car Manufacturing Com- 
pany, of Troy, New York. This car is intended for the 
rougher classes of coh coal, coke, ore, ballast, ashes, or 
mud, which are often into a car froma shute, and 
should, if possible, be discharged in as expeditious a manner 
The floor of the car is very strongly constructed, being. 
supported by two side sills and four intermediate longi- 
tudinal stringers, the whole being trussed by four rods 
passing under cross bearers. The whole body and frame 
of the car rests on the centres of the bogies om curved 
rockers, The car is kept steady when running by short 
struts or side bearings, which. can be swung out of the 
way when the car is bgp on its centre bearing, 
Chains attached to the side sills of the car pass under 


Open cars with sides 2ft. to 3ft. high are styled for some | © 


pulleys on the bogie frame, and thence round chain drums 
on a shaft running the length of the car. This shaft can 
be rotated from a hand wlieel at the end of the car by 
means of a worm. As the shaft revolves the chains draw 
one side of the car down towards the bogie. The side 
doors are hinged at the top, and are held at the bottom 
by latches, which strike the bogie, and are released when 
the car is inclined, discharging the contents of the car at 
the side of the track. The door latches refasten them- 
selves by means of weighted levers when the cax is restored 
to an upright position. The arrangement is.afike on both 
sides, and consequently the car can discharge either right 
or left. The drums in which the chain: gears,j are 
secured to the shaft by means of clutches, When it 
is desired to tip quickly the hand wheel is used until the 
load has passed the centre and begins to move, when both 
chain wheels are released from the clutch by means of a 
lever, and the load is rapidly delivered, entirely clearing 
the car, Should it be necessary to deliver fsa only of the 
load, the chain drums are retained by the clutches, and 
nay ear is held at any angle, and peri Ps delivered at will. 
The worm gearing gives ¢ contro} over the’car, and it 
is stated that one man fom dinsliataie aicar load—18 tons— 
and replace the car in a running position in from 1} to 2 
minutes. The doors being each about 16ft. long are 
trussed, and that the middle stanchion is braced to the 
floor by a raking stay. 

A hopper-bottom gondola car was exhibited by the 
United States Tube Rolling Stock Com 
The framing = car is placed : a ~ with the draw 
gear—a improvement on the ordi American 
method of attaching the central buffers below the frame. 
Each longitudinal stringer is formed of two wrought iron 
tubes 2$in. external diameter, placed one above the other 
at Gin. centres, and braced together at intervals by clips, 
bolts, and cast iron distance pieces, The body transoms 
or cross bearers which rest on the Ne, are placed 
between the tubes forming the stringers. This enables the 
whole car to be lowered, so that the centre line of the draw 
gear comes within the frame. In the ordinary car frame 
the cross bearers must be placed below the longitudinals, 
in order to avoid cutting and weakening the timbers. As 
the height of the bogie bolster from the rail cannot well 
be reduced, the longitudinals are thus raised above the 
of the central buffer, which stands 2ft. 9in. from the 
r 

The hopper-bottom doors give a clear opening of 4ft. 4in. 
by 2ft. The car measures 33ft. Sin. long, it Tin. wide, 
and 2ft. 6in. deep, inside dimensions, giving a capacity of 
647 cubic feet. The car is rated at 18 tons capacity, but 
this weight of coal could not be carried unless the load 
was heaped up in the centre, The stanchions, pitched 4ft. 
apart, are of white oak 3in. by 34in. The ends, sides, and 
bottom are Southern yellow pine planks, Gin. wide, the two 
former being 2hin. and the latter fin. thick. The extreme 
length over buffer heads is 36ft. lin. The Pennsylvania 
Railroad standard hopper-bottom gondola car of very simi- 
lar capacity and dimensions, but with. an ordinary timber 
frame, weighs 10} tons, or about 1 ton 15 cwt, more than 
tke car above described. 

_A four-wheeled dump car, which di its load on 
either side, or through the bottom by doors, without 
tipping the body, was exhibited by the inventor, Mr, T. W. 
Goodwin. Its capacity is 25,000 lb., or 11 tons, The Ohio 
Central Railway exhibited a gondola car without dfop 
bottom or tip ing arrangement, which held 18 tons-of 
coal, and weighed only 17,0501b., or 7 tons 12 ewt.—a 
remarkably small proportion of dead weight. 


BRITTAIN’S SHIFTING SPANNER, PIPE 
WRENCH AND CUTTER. = 


ing engravings are made by Mr. F. Brittain, St. George’s 


Sheffie They are of similar construction as far as relates to 
the jaws, the moving jaw being carried by a strong rear piece in 


a slot in the jaw head, which is pushed nearer the fixed jaw by 
an interior strut piece moved by the screw handle, or allowed to 
recede therefrom by a spring. The modification for carrying a 
pipe-gripping surface or a cutter wheel are obvious from the 
engravings, which, it needs only to be said, show a very handy 
tools, 


Tur parliamentary notices for next session include two to 
provide tramway connections, by means of the continuous wire 
cable system, in certain districts of Edinburgh, where, from the 
a of ordinary tramways has been found 


y, of New York.. 


THE spanner, wrench, and cutter illustrated by the acoompany- 
orks, 
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COMPOUND ENGINE, INDIAN STATE RAILWAYS. - 


- MESSRS, VERNON, EWENS, AND 00., CHELTENHAM, ENGINEERS. 


at the lower corners of the water space, the plug holes 
to. be opposite each other, so that a rod may 
completely through in each direction, for the pur- 
ose of ‘cleaning out the bottom of the water space. 
re must be a clear water space 4in, in depth below the 
upper surface of the fire-bars or grate, and into this part of 

e fire-box eight iron studs must be tapped and screwed, 
two on each side, to support the grate frame. A circular 
hole to be cut _ in. diameter for the regulator above the 
fire-door, near the = of the outer casing. ’ 

_A wrought iron dome made of best Ler dl po ig 
three-sixteenths of an inch thick, 14in. diameter, 22in. 
high, must be placed on the outer casing of the fire-box, on 

ich shall be placed a safety valve, 2hin. diameter at the 
smallest part of the mitre; the lever to be 12in. long, of 
the power of to one, provided with Salter’s improved 
— graduated 1 to 601b., similar to'those used 
on Liverpool and Manchester Railway. Another 
similar dome in all respects must be placed on the hori- 
zontal boiler, one-third of the distance between the smoke- 
box and the fire-box. Both domes must be fastened on 
with bolts and nuts, and not rivetted, and must be neatly 
cased with brass, 

There must also be a second safety valve similar to the 
one before described, and supported on a neat brass pillar 
near the chimney. 

There must bea wrought iron manhole on the horizontal 
boiler, neatly and firmly fixed, and covered with a neat 
brass cap, similar to those now in use. 

The whole to be manufactured and finished in a neat. 
substantial, and workmanlike manner; as complete in all 
the Giger the Liverpeal ond 

the Li engines on iv 
Manchester Railway. 


HORIZONTAL COMPOUND CONDENSING EN- 
GINE FOR THE INDIAN STATE RAILWAYS’ 
WORKSHOPS. 


THE engravings above and on page 504 illustrate a compound con- 
denting engine for the workshops of the Indian State Railways, by 
Messrs. Vernon, Ewens, and Co., Cheltenham. These en 


_ diameter respectively, | have a stroke of 2ft. Gin. They are 
jacketted, the jacket space being formed by inserting 
a separate liner into each cylinder body, 


hearing*, crosshead guides, and front cylinder covers cast on. 
The crank shaft is made of Lowmoor iron, the length of the 
bearings being one and a-half times the diameter, and the cranes 
are adjustable by’ wedges at the bottom and sides. Phosphor 
bronze and gun-metal are freely used throughout the engine, 
the slide valves, piston rings, and pump bucket rings being of 
the former material, e engines were erected temporarily and 
tried under steam at the contractors’ works, one of the conditions 
of the contsact being that an indicated horse-power of 120 
—_ be developed and the diagrams, as results, are given 
low :— 


INDICATED HORSE POWER 60.3 


H.P CYLINDER 13430" 
STEAM PRESS. 6OLBS 
VACUUM 26 INCHES 

SPEED 76REVOLUTIONS 


INOICATED HORSE POWER 61.7 


CYLINDER 21x30 
STEAM PRESS 6OLBS. 


valve of the high-pressure eplinder is to be cuntrolled but not 
worked, by a Porter's high-epeed governor. driven 
shaft, so arrap that the 


stop valve is to be fitted to the casing of the high-pressire 
tylinder. A copper pipe and gun-metal valve in connection 
with the low-pressure cylinder, and the steam from th 
is to be supplied for starting the engine. The crank 
to be of Lowmoor iron, and made by the Lowmoor i 
It is to be not less than Qin. in diameter in 
journals, and finished bright throughout. It is to run 
gun-metal bearings, each adjustable — and 
length. The fly-wheel is to be about 3 tons in weight, 6ft. 
diameter, 20in. wide on the face, and turned on therim and face for 
a belt. The connecting rods are to be made of best hammered 
iron, fitted with — gun-metal 


He 


i 


ends of the cylinders without rae 
air pump is to be vertical and w the lev 
engine-house floor, it may be off a crank on 
shaft, or by a bell crank, and worked off the 


length of the _ 18in. The bucket, rod, 
guards are to 
The suction and Sellveey val 


bef FE 


Be 


adjustable gun-metal bushes, A mercury col 


FE 


VACUUM 26 INCHES 


SPEEQ 76 REVOLUTIONS 


FiC.2 


8 seventy-six revolutions per minute; steam pressure, 
Ib. gel square inch ; vacuum, 26in.; indicated horse-power 
of high-pressure cylinder, 60°3; indicated horse-power of low- 
pressure cylinder, 61°7 ; total indicated horse-power, 122. 
According to the terms of the contract “ the yy voter built 
to a specification of which we reproduce a portion. engine is to 


revolutions per minute, The bed-plate is to be a strong 
hollow casting with round corners, and not less than 15in. deep, 
and the metal l4in. thick in the web. It is to carry the high 
and low- cylinders at one end and the crank shaft and 


each to be worked off a 


crank on the shaft, The high-pressure cylinder is to be 13in., 
2lin. diameter,each with. a piston stroke 
of 2ft. 6in. clearance at each end of the cylinders is not 

larger working barrel, so that piston rings 
will overrun the barrel jin. at each end, The steam cylinders 
and valves are to be as close 
all the steam paseages. Each cy is to be fitted with a 
slide apd expansion valve of phosphor bronze. The expansiop 


and pipes are to be fitted to and sup 
pump. plunger bo: 


the en 


gras 
fas: 


; 


= 
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3 
rom one-eight' ree-fourths of the piston e, 
/ 
| linders are to be fitted with bright - 
metal, and the valves 
connecting rod are to be of best hammered scrap P, 
finished bright. The rod is to be fitted with marine 
f 
The flues are to be of 
ee in. thick. be made in seven len 
workshops in question are on jputana-Malwa | Béselt-contained and direc eal pres- 
line. The high and low-pressure cylinders are 13in. and 21i0, | | 
in one 
and riv 
Both cylinders are fitted with variable expansion valves, fin. on 
those on the high-pressure as at ae e other, e front ends of the cylinders, cross- | seams in the shells are to be lap jointed and rivetted. 
speed Porter's governor, working on a block in a slot link. and crank shaft pedestals are to be cast on the | The lon 
expansion valves are grids, and are so arranged as to be in The high and _ low- linders rivetted, ‘ 
equilibrium, thus yielding aay to any variation in the | steam jacketted, and are rere 7}in. 
governor, The expansion valves of the low-pressure cylinder are that the ; z 
ordinary flat Lage dl controlled by means of a hand-wheel at the plates th ' 
back of the valve chest in the ordinary manner. the Lo : 
Steam exhausts from the high-pressure cylinder into a copper 
ips, lorming a receiver between the two cylinders, and of a 
grade very from one- 
the skein h-pressure ‘The bed: and one get for coal, Two doors are to be fitted to each 
are massive castings l}in. thick, and have the main boiler=-qne op the top of the shell and the other op the frout 
/ 


end—below the flues. The mouth- 
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for these doors are to be 
of wrought iron or steel not less than fin. thick, with double flanges ; 
one flange is to he rivetted to the boiler shell, and the other 
for fixing the doors with bolts. The door and the door flanges 
are to be machined and accurately faced up, and fitted with lin. 
bolts turned under the head nut, and spaced not more 
than 5in. centres. Each boiler is to have the following fittings : 
~One steam stop valve with gun-metal valve, seat, and spindle ; 
one feed regulating valve with gun-metal valve, seat, spindle, 
non-return valve valves and seats of gun-metal; one gun- 
metal blow-off cock, and cast iron discharge pipe for leading the 
water to a drain 10ft. from the boiler ; two Ramsbottom spring 


gin 
one lock-up dead weight safety valve ; two gun-metal gauge 
i ipes ; three gun-metal pet cocks ~and - brass 


pressure gauge and ; per 
pulleys, and Racket: 40h of }in; short link chain and a cast 
iron weight ; two vast iron manhole doors and frames for side 
flues ; floor plates and frame at the front of the boiler ; four cast 
iron chairs for su: i 
lates, with openings to blow-off cocks ; and one set ing 
Soy consisting of one poker, one pricker, onerake,oneshovel. The 
boiler fittings are, as far as possible, to be arranged to fix to solid 
wrought iron mouth-pieces rivetted to the boiler shell. 
The pet cocks and gauge glass fittings are to be made for and 
packed with asbestos.” 


TOZER’S PARCEL POST SPRING BALANCE. 

Mr. Witttam Tozer, of 18, Abi Westminster, has 

patented a very simple and ingenious 
little . instrument —see illustration — 
specially adapted for the Parcel Post. 
It consists in the combination of a 
spring balance, graduated up to 7 Ib. 
—the limit of weight allowed by the 
authorities — with corresponding cost 
of postage, together with a tape mea- 
sure ai to the scale, which is 
also graduated in different colours to 
show the extreme length, or the 
combined maximum of length and 
girth. On the dial of the measur- 
ing tape full instructions are embossed, 


This invention should com- 
mand an extensive sale, as it is 
equally uesful for the man of business 
or country gentleman. Messrs. G. 
Salter and Co. of West Bromwich, the 
eminent spring balance makers, have 
undertaken the manufacture, which is 
a guarantee of its correctness and 
excellence of workmanship. The com- 
bination of the tape measure with the 
spring balance was a happy thought, 
and the instrument will no doubt save 
much time and trouble. The establish- 
ment of the Parcel Post created a 
sudden demand for a_ weighing 
° machine to deal with 7 lb. and 
under. The magnitude of the demand may be imagined when 
we s‘ate that Messrs. Salter disposed of about 50,000 Parcel Post 
weighing machines in a very few weeks. Something compact 
enough to go in the pocket was still lacking, and this has been 
produced by Mr. W. Tozer. 


COUPLING FOR PNEUMATIC TUBING. 


, THE accompanying illustration shows the new coupling used 
the Western Union Telegraph Company, in their long lines 
of pneumatic tubing now being put down in Broadway, New 
York. Their first coupling was a swivel union of the ordi 
type, but made with extra care and finish. Withal it was found 
ey could not hold air with it in long lines, the leakage at each 
coupling being too great in the aggregate. Therefore the pipe 
first laid from the Western Union Buildings to Chambers-street, 
was taken up and the coupling shown adopted. As shown in 


the illustration, which we take from the Sanitary Enyineer, the 
pipe A is a 3in. seamless brass pipe. BB are cast brass sleeves, 
tightly soldered and sweated at the joints } to the pipe. At the 
ends of the sleeves at B‘ are flanges with accurately fitted faces, 
with an annular groove cut in one and a corresponding pro- 
jection on the other. Ata in the groove isa hard oiled paper 
washer, on which ultimate dependence is placed to secure a 
joint under the conditions of pressure likely to be carried. The 
binding flanges C, through which the bolts pass, are iron, and are 
loose to revolve on B, so as to make them universal with 

to the position of the holes. They are turned and closely fitted 
toB. The number of holes in a flange is six. 


THE FoREIGN TRADE OF INDIA IN 1882-3.—The trade statistics 
of India during the official year 1882-3 reveal some very encouraging 
facts, which are rendered still more satisfacto by the increasingly 
favourable’returns of India’s foreign trade & be the last 
months. Another symptom of the increasing wealth of India is 
manifested in the of gold. In 1878-9 there was an export 

m of 173; but now, and for some years, 
been a steady and gro import of gold, and during 
the year under review the fiow of De into the country had risen 
to nearly five millions sterling (£4,930,871). Of the entire trade 
that could have been conveyed that way, more than 86 per cent. 
— through the Suez Canal, while 30 per cent. of the trade of 

is with China, Australia, and other countries which cannot 

of the Suez Canal. During the last five 
e wi trade shows an increase in value of more than 

three millions sterling. 


“how-not-to-do-it ” 


- THE PATENTS ACT. 

‘We give below a portion of the Rules relating 
to patents for inventions, issued by the Board of 
Trade under the authority of the Act of Parliament. We 
reserve a detailed comment until next week, but it may 
be observed in the meantime that they appear to have been 
drawn in the narrowest spirit of officialism. In one in- 
stance, at least, they are in direct conflict with the express 
provisions of the Act. Thus, Section 5 says that an appli- 
cation must be accompanied by a specification, either 
provisional or complete, whereas Rule 31 requires the 
applicant to furnish another document of a different nature, 


viz., “a drawing illustrative of the feature or featurés of 
novelty constituting his invention. Such drawing . . 
must be accompanied by a concise explanatory statement,” 
for the purpose of printing in the illustrated jotrnal which 
it is proposed to publish. The duty of preparing such an 
abridgment and drawing is obviously one which belongs 
to the Department, and not to the applicant. An official 
notice from the Board of Trade, which appeared in the 
papers of Monday last, has given rise to a good deal of dis- 
cussion. It isto the effect that no applications which bear 
a date prior to the Ist of January next—the day 
upon which the Act comes into operation—will be 


accepted-by the Patent-office. It does not form of 
the rules, and it will probably turn out to be mere brutum 
fulmen, and be withdrawn. The Act only gives the 
Board of Trade power to make rules and regulations 
in a certain prescribed manner. ‘The idea is, we 
believe, an emanation from the brain of an official of the 
order at Whitehall, the reason 
ee being that until the Act comes into operation 
nothing can be done under it, But the actual declaration 
is made under the Statutory Declaration Act of William 
IV., and we shall be much surprised if the officer who 
takes upon himself to refuse a document properly executed 
does not get into trouble. We would remind Board of 
Trade officials that there is such a thing as a mandamus, 
and that even they are not exempt from its operation. 
On the whole the prospects of smooth working are not 
encouraging, and we see nothing in the rules which induces 
us to change the opinion so often expressed in these 
columns, that the day when every “horny-handed son of 
toil” shall be able to be his own patent agent is not yet, 
and is indeed further off than ever. 

We only print now those sections of the Rules which 
are most likely to prove serviceable to those about to apply 
for a patent. Over 800 copies of the Rules have, it is 
stated, already been sold, and if this may be taken as indi- 
cating anything, it strengthens the conclusion that there 
will be a great rush of intending patenteés the first week in 
January at all events. How far the Patent-office is pre- 
pared for this we cannot say. 


General.—8. An application for a patent must be signed: by the 
oa, but all other communications between the applicant and 
the 8 eg and all attendances by the applicant upon the 
Comptroller, may be made by or through an agent duly authorised 
to the satisfaction of the Comptroller, and if he so require resident 
in the United Kingdom. 

9. The application shall be accompanied by a statement of an 
address, and sech statement shall thereafter be binding upon the 
applicant unless and until a substituted statement of ad shall 
be furnished by him to the Comptroller. 

10. All documents and copies of documents sent to or left at the 
Patent-office shall be written or printed in large and legible cha- 
racters in the English language upon strong wide ruled paper (on 
one side only), of a size of 13in. by 8in., leaving a margin of 2in. 
on the left-hand part thereof. - 

17. Any person desirous of exhibiting an invention at an indus- 
trial or international exhibition, or of publishing any description of 
the invention during the period of the holding of the exhibition, or 
of using the invention for the pu of the exhibition in the place 
where the exhibition is held, after having obtained from the 
Board of Trade a certificate that the exhibition is an industrial or 
international one, give to the Compiroller seven days’ notice of his 
intention to exhibit, publish, or use the invention, as the case may 
be. For the purpose of identifying the invention in the event of 
an application for a _— being subsequently made, the applicant 
shall furnish tothe Comptroller a brief description of his invention 
accompanied, if necessary, by drawings, and such other informa- 
tion as the Comptroller may in each case require. 

20. Affidavits may, except where otherwise prescribed by these 
rules, be used as evidence in any proceedings thereunder when 
sworn to in any of the following ways, viz.:—({) In the United 
Kingdom before any person authorised to administer oaths in the 
Supreme Court of Judicature or before a justice of the peace for 
the county or place where it is sworn or made. (2) In any place 
in the British dominions out of the United Kingdom before any 
court, judge, or justice of the peace, or any person authorised to 
administer oaths there in any court. (3) In any place out of the 
British dominions before a British minister, or person exercising 
the functions of a British minister, or a British consul, vice-consul, 
or other person exercising the functions of a British consul, or a 
notary public, or before a judge or magistrate. 

Application with provisional or complete specification.—22. Appli- 
cations for a patent sent by —< letter through the post shall, 
as far as may be practicable, be opened and numbered in the order 
in which the letters containing the same have heen respectively 
delivered in the ordinary course of post. Applications left at the 
Patent-office otherwise than through the post shall be in like 
manner numbered in the order of their receipt at the Patent-office. 

23. Where a person making application for a patent includes 
therein by mistake, inadvertence, or otherwise, more than one 
invention, he may, after the refusal of the Comptroller to accept 
such application, amend the same so as to apply to one invention 
only, and may make application for separate patents for each such 
invention accordingly. Every such application shall bear the date 
of the first application, and shall, npene therewith, be proceeded 
with in the manner i e said Act and by these rules 
as if every such application had been originally made on that date 
oaly. by the legal 

b application for a patent by the | representative of a 
person whe has died possessed of an invention shall be accom- 
panied by an official copy of or extract from his will or the letters 
of administration granted of his estate and effects in proof of the 

icant’s title as such legal representative. 

. On the acceptance of an application with ae rad 
complete specification the Comptroller sha]l give notice thereof to 
pot pepe and shall {advertise such acceptance in the official 

pon the publication of such of in 


the f ication 


with = complete specification, 
witht the drewinge 


—may - inspected at the Patent-office upon payment of the pre- 
scribed fee. 

Application on communication from abroad.—27, An application 
for ie patent for an invention communicated from ened shall be 
made in the form A 1 set forth in the second schedule hereto, 

Sizes and 


of preparing drawings accompanying pro- 
visional or complete ificati 


ions.—28, The drawings 
provisional or complete specifications shall be made upon - 
sheets or sheets of imperial drawi per to be within a border 
27in. by 19in., with a margin of all 
roun 

29.—A copy of the drawings will be required upon rolled impe- 
rial drawing paper or upon--thin Bristol board of the same dimen- 
sions as the nal drawing or drawings. All the lines must be 
absolutely black, Indian ink of the best quality to be used, and 
the same strength or colour of the ink maintained throughout the 
drawing. Any ing must be in lines clearly and distinctly 
drawn and as open as is consistent with the required effect. Section 
lines should not be too closely drawn. No colour must be used 
for any purpose upon the copy of the drawing. All letters and 
figures of reference must be bold and distinct. The border line 
should be one fine line only. The drawings must not be folded, 
but must be delivered at the Patent-office either in a perfectly flat 
state or rolled upon a , 80 as to be from creases or 
breaks * 


30. Where a complete specification is left at the Patent-office 
after a provisional ‘specification has been accepted, the complete 
specification and drawing or drawings accompanying the same, as 
well as the copy thereof, must be in accordance with 
Rules 10, 28, and 29. 

Illustrated journal.—31, Every applicant for the grant of a 
patent shall, in addition to the drawings to bé furnished with his 
complete specification, furnish the Comptroller with a drawing 
illustrative of the feature or features of novelty constituting his 
invention. Such must be prepared in the manner pre- 
scribed for the copy of the original drawing or drawings accom- 

nying the ification, but must not cover a s exceeding 
The Ccrawing must be accom: by a concise 

ee statement on foolscap paper and legibly written or 


42. Certificates of payment or renewal.—If a patentee intends at 
the expiration of the fourth or eighth year from the date of his 

tent to make the prescribed — for keeping the same in 

orce, he shall seven days at least before such expiration give 

notice to the Comptroller. of such intention, and shall, before the 
expiration of such fourth or eighth year, as the case may be, leave 
at the Patent-office a form of certificate of payment, duly stam 
subject as herein-after provided, with the prescribed fee of or 
£100, as the case may be. g 

43. In the case of patents ted before the commeneement of 
the said Act, the above rule s) be read as if the words ‘‘ seventh 
year ” were therein written instead of the words “‘ eighth year.” 

44, If the patentee intends to pay annual fees in lieu of the 
above-mentioned fees of £50 and , he shall seven days at least 
before the expiration of the fourth and each succeeding year 
during the term of the patent, until and inclusive of the thirteenth 
year thereof, give notice to the Comptroller of such intention, and 
shall, before the expiration of such respective periods as aforesaid, 
leave at the Patent-offige a form of certificate of payment, d 
stamped with the fee prescribed to be paid at such Bom J 


ively. 

7. Compulsory licenses.—A petition to the Board of Trade for 
an order upon a patentee to grant a license shall show clearly the 
nature of the tioner’s interest, and the ground or grounds upon 
which he claims to be entitled to relief, and shall state in detail 
the circumstances of the case, the terms upon which he asks that 
an order may be made, and the purport of such order, 

58. The petition and an examined copy thereof shall be left at 
the Patent-office, = ap weed by the affidavits, or statutory 
declarations, and other documentary evidence—if any—tendered 
by the petitioner in proof of the alleged default of the patentee, 

59. Upon perusing the petition and evidence, unless the Board 

of e shall be of opinion that the order should be at once 
refused, they may require the petitioner to attend before the 
Comptroller, or other person or persons appointed by them, to 
receive his or their directions as to further proceedings upon the 
petition. 
60. If and when a primd facie case for relief has been made out 
to the satisfaction of the Board of Trade, the petitioner shall upon 
their requisition, and on or before a day to named by them, 
deliver to the patentee copies of the petition and of the affidavits 
or statutory declarations and other documentary evidence—if any 
—tendered in support thereof. 

61. Within fourteen days after the day of such delivery the 

tentee shall leave at the Patent-office his affidavits or statutory 

eclarations in opposition to the petition, and deliver copies thereof 
to the petitioner. 

62. The petitioner within fourteen days from such delivery shall 
leave at the Patent-office his affidavits, or statutory declarations in 
reply, and deliver copies thereof to the petitioner; such last-men- 
~~ affidavits or declarations shall be confined to matters strictly 
in reply. 

63. Subject to any further directions which the Board of Trade 
may give, the parties shall then be heard at such time, before such 
person or persons, in such manner, and in accordance with such 
procedure as the Board of Trade may, in the circumstances of the 
case, direct; but so that full opportunity shall be given to the 
patentee to show cause against the petition. 

64. Register of patents.—Upon the sealing of a patent the Com: 
troller shall cause to be entered in the Register of Patents t 
name, address, and description of the patentee as the grantee 
thereof, and the title of the invention. 

74. An examined copy of every license granted under a patent 
shall be left at the Patent-office by the licensee, with a request that 
a notification thereof may be entered in the register. The licensee 
shall cause the accuracy of such copy to be certified as the Comp- 
troller may direct, and the original license shall at the same time 
be = and left at the Patent-office if required for farther 
ve ion. 


— 


CorNISH BoiLER ExPLosion.—The 58th Report to the Board 
of Trade, under the Boiler Explosions Act of 1882, describes a 
Cornish boiler, the flue of which colla in a most remarkably 
complete manner, Over-pressure is the cause assigned for the 
explosion. The oleming of the flue-tube is calculated 
by the formuls D The flue was 18ft. Gin. long, 
and 42in. diameter outside, and the thickness 0°437in., except one 
plate, which was 0°375in., this thin plate being at top and over the 

re. To arrive at the collapsing pressure, Mr. Sam takes 
tains 79°5 lb., 


mean of these two thicknesses, or 0°406in., and so 
which is sw to be about the pressure at which the colla; 
took place. is hardly seems an allowable  wapeae rf for with 
a cylindrical flue, the thinner part would be the weakest, and the 

'y, however, imperfect form ai unassignab ly varying 
stresses, the thin plate under working conditions might be able, in 
its place, to withstand the same pressure as the thicker. But 
without reference to the question of rapidity of conduction, and of 
the effect of the heat on thinner and thicker plates, this is more 
accident than otherwise, and is no reason for taking the average 
thickness of the plates. If this is to be done, then the relative 
quantities of the plates of the two thicknesses must also be taken 
into account. The modified formula above given is made specially 
to allow for effect of length in reducing collapsing resistance. 


* Asthe drawings accom; the provisional and complete fi- 
cation respectively are popled at the Patent-office for publication by the 
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Dec. 28, 1883. 
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on that day the Mexican National Kailroad 
public, ay ae a San Miguel is now extended to a point 254 


TuHE question of the junction of the network of the Austro- 
Turkish railways now occupies the attention of the Ministry. 
Austria raises o 8 to the point of junction chosen by Turkey, 
while the admission into the protocol of the-invidious phrase that 
the junction should be made Sa le le plus convenable ” 
ag the Porte ima dilemma out of which it is difficult to escape. 

e shortest, cheapest, and most direct “‘ trace ” is from Vranja to 
Uskup, and this is therefore “le tracé le plus convenable” adopted 
in principle in the protocol signed by the Tavis h Minister, who is 
now instructed to oppose it, 


@ sure guarantee of a ric 


We have received ‘a copy of the ‘‘ Railway Diary and Officials’ 
Directory” for 1884. This d is well got up, and contains 
besides the calendar and diary, a of the directors and officers of 


with a week on a page, the being crown 
8vo. It is bound in cloth, and is one Ef the cheahanl’ Mariah 


THE Council of the Wolverhampton Chamber of Commerce have 
adopted a resolution which the propose to send for insertion on 
the official programme of the p mes wee Chambers of Commerce 
for the, next meeting in London, by which the executive will be 
asked to support any measure calculated to give power to the Rail- 
way Commissioners to deal with unreasonable as well as unequal 
railway rates charged on goods. A joint meeting of the Council 
and of the executive of the South Staffordshire Ironmasters’ Asso- 
ciation was arranged for the 4th proximo, to discuss, the question 
of heavy charges of the various railway companies for the carriage 
of iron and hardware goods from the district to London and other 


EXPERIMENTS have of late been carried out on various Prussian 
railways with a view of deciding the relative merits of petroleum 
torches and of those made from pitch or resin. The results arrived 
at indicate that, although the former give a clearer light, and are 
especially convenient in some r » they are more dependent 
upon the weather, and are not well adapted for casting light for a 
little distance around where they are placed. 
repairs connected with the maintenance of pera in peacmpan way, it 
is considered that in accidents pitch or resin es are preferable. 
With a view of these latter being always available upon an emer- 
gency, orders have been issued for a supply being kept at all 
stations, signal cabins, &c., and every luggage van and tender will 
carry several of them, 

At New Cross Station of the South-Eastern, the trains of two 
** foreign ” companies have hitherto used the line, in addition to 
those employed in the company’s main line, North Kent, North 
Kent loop, Mid-Kent, Blackheath local, and other services, . The 
foreign trains have been those from the Great Northern, which 
forms a junction with the Charing Cross line near the Borough 
Market ; and the East London trains, which have hitherto run 
into the South-Eastern line at New Cross. Works are in progress 
at New Cross which, on completion, will relieve the line of so 
much train pressure as may be caused by the joining of the East 
London trains,’ The passengers continuing their journey either 
way—by South-Eastern and East London—will now change 
carriages at New Cross, which will be an East London terminus, 
in so far as the running of trains . For the transfer of 
 meperes -ao a light and roomy subway has been conatructed across 

ihe station, at about middle distance between the ends of the four 
platforms. 

Work has been commenced on several of the e tunnels of 
the South Pennsylvania Railway, which is the Vanderbilt line to 
connect Harrisburg and Pittsburgh, and on which tunnels are, it 
eppears, numerous, No. lis Blue mountain tunnel, 4350ft. inlength, 

th 90,000.cubic yards of excavation. This tunnel is nine miles 
from Shippensburg, the nearest shipping point. No. 2, or 
Kittattinning mountain, will be 4635ft. long, with 95,200 cubic yards 
excavation. |The west portal of No. 1 and the east portal of No. 2 
are but 500ft. distant. These two are called the twin tunnels. 
No. 3, or Tuscarora mountain tunnel, will be 5400ft, long, with 
112,120 cubic yards excavation. No. 4, or Sidling hill, will be the 
longest on the line, being 6700ft. long, and 143,240 cubic yards 
excavation. No, 5, or Ray’s hill, be 3620ft. in length, and 
81,720 cubic yards excavation. No. 6, or Alleghany mountain, 
will be 5900ft. long: and 128,700 cubic yards excavation. No. 7, 
or | Laurel hill, be 5400ft. long, and 110,160 cubic yards 
excavation. 

THE construction of the new branch of the North-Eastern Rail- 
way from Alnwick to Cornhill is likely to be commenced soon. The 
tenders for the work place the cost of construction at £320,000, 
the length of line being about 35 miles 37 chains. We have 
recently referred in THE ENGINEER to the course that the line will 
take from Alnwick to Cornhill; but it is worth while adding that 
the commencement of the line is from a point about 150 yards from 
the present North-Eastern station at Alnwick, and the termination 
is near to Kelso station, on the same company’s line. The work is 
the only great one that the company has in course of construction, 
though it has other small branches advancing towards completion 
such as the Spennymoor and Bishop Auckland line, In the Bill 
that the company projects for the next session there are one or two 
props of some magnitude 3 but the works that the company 
meditates are small in comparison with those of sonie of the com- 
panies of similar size, e Alnwick and Cornhill branch may be 
expected to be pushed on with vigour, therefore; but it is probable 
that about two years will ela fore the completion of the line. 
The traffic thereon will be ely agricultural, but the line will 
+ a out for tourist and pleasure traffic a part of the north country 
that has hitherto been almost inaccessible. 

RESPECTING the Vienna City Railways, the Weue freie Presse 
— the following information :—The Minister of Commerce, 

aron Pino, has sent a letter to the Concessionaires of the Vienna 
City — Messrs. Bunten and Fogerty, in which he informs 
them that he has had the drawings of the detail project of the 


first section of the railway—along the Danube Canal—examined , least and 


the officers of the General Inspection of Railways, and sanctions 
the designs submitted to the Department. He further informs the 
Concessionaires that the officers of the Imp. and Royal 
Statthalterei have been instructed to take the necessary steps for 
holding the usual Commission—over the actual ground—on the 
first section, which precedes the permission to commence the works. 
The Minister of Commerce recommends a further examination of 
the suggestions of the Franz Josef’s Railway Company with rd 
to the eB junction with their main line, as well as of the 
demands of the Corporation of Upper Doebling with a to the 
position of the station at Heiligenstadt. In conclusion, the minister 
calls the attention of the Concessionaires to certain details of con- 
struction, and désires them to keep the same in view in preparing 
the detail drawings of the second section of the railway, which are 
now nearing completion, 


While of service in | Th 
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_ NOTES AND MEMORANDA. . 

Ar a recent ‘meeting of the Edinburgh Royal Society, Professor 
Tait read a paper by Mr. W. F. Petrie, on the old English mile, 
The old tnile was longer than the present,’and consisted of 5000ft. 
of 13in. It seemed to be identical with the old French mile, The 
furlong had no connection-originally- with the mile, which was 
modified to suit the former. , 

THE New South Wales shale yields, on an sige about 150 
gallons of crude oil per ton, w! contains over 60 per cent. of 
refined kerosene oil, and the remaining products consist of line, 
benzine, spongaline, paraffine, wood-preserving com on, and 
lubricating oil. Its gas-producing capabilities amount. to the large 
yield of over 18,000 cubic feet of gas, with an illuminating power of 
thirty-eight to forty candles. On this account it has been found 
3g gta for mixing with ordinary coal in the manufacture 
of gas. 

THE only in America where graphite is now successfully 
mined is at Ticond N.Y. The output of the Ticonde 
mine ‘in 1882 was 400,000 lb., which will be increased to 500,000 1b. 
this year. The mine is owned by the Joseph Dixon Crucible 
ees Th of New Jersey, which is working a vein of graphitic 
schist, 15ft., and carrying only from 8 to 15 per cent. of graphite. 
This is crushed and concentrated by a wet ‘process, in-which the 
“tailings” are the useful product. ‘The Marquette Mining 
Journal believes that the graphite veins of the upper peninsula of 
Michigan, particularly those of county, are as pure and 
free from grit as either the New York, ian, or Ceylon 
deposits, 

AT a recent meeting of the Cambridge chp vr Society, a 
communication was made on the measurement of electric currents, 
by Lord Rayleigh. The author referred to the method of mea- 
suring currents by the silver voltameter as suitable for currents 
from ‘05 ampéres to 4ampéres, and stated that the electro-chemical 
equivalent of silver, as determined at the Cavendish Laboratory, 
was 1'119 x 1072. A second method was described, suitable 
for larger currents. It consists in balancing the difference of 
potential between two points in the circuit through which the 
current is running against the effects of a stan cell working 
through a e resistance, such as 10,000 ohms. The author sug- 
polarisation of light passing through a piece of heavy , Toun! 
which the current circulates in a coil of thick wire. current of 
40 ampéres will produce a rotation of 15 deg. if the coil have one 
hundred turns. 


AT a recent meeting of the Paris Academy of Sciences, a note on 
The Universal Hour by the Conference in Rome,” was 
communicated by M. Faye. The author urged several objections 
against the adoption of Greenwich astronomical time and meridian, 
calculating the longitudes from 0 to 2th. east, which might be 
convenient for navigation and astronomical purposes, but unsuitable 
for railways, telegraphs, Government offices, and the public 
— For the formula, universal time = local time - (L + 

.), where L indicates the longitude calculated east from Green- 
wich, he proposes to substitute, universal time = local time — L. 

e formula would thus be simplified by the suppression of the 
last term, and, instead of Greenwich ai time, the civil 
hour would be adopted as the universal hour, Thus would be 
avoided “the inconvenience of disagreement between local‘ and 
universal time, which would otherwise be felt precisely. in the 
most densely peopled regions of the globe. . 

Ir appears from a recent return that the production of precious 
metals in the United States during the fiscal year just expired 
amounted to 32,000,000 dols.—£6,400,000—gold and nearly 
49,000,000 dols,—£9,800,000—silver. The total coinage was 
35,936,927 dols. gold and 28,835,470 dols, silver, of which 28,111,119 
dols. was in standard silver dollars. Of the latter, less than one- 
third were coined at the Western mints, on account of the slight 
demand for silver dollars in the Pacific States, and of sephora 
amount—upwards of 40 millions—held in the Mint and the 
tant-Treasurer’s office at San Francisco. The total coin circulation 
of the United States was estimated on the Ist of July last at 
765,000,000 dols., viz., 537,000,000 dols, gold and 228,000,000 dols. 
silver ; and on the 1st of October last at 544,512,699 dols. gold and 
235,291,323 dols. silver. The pense and specie circulation of the 
leading 38 countries in the world pF ses down as follows :—Paper, 
3,832,920, 903 dols. ; gold, 3,333,433,000dols. ; silver2,712,226,000dols, 


A HEAVY liquid for determining the specific gravity of minerals 
offers many facilities, Nearly: ataal minerals are heavier 
than water, and therefore sink in it. But when they are placed in 
a heavy liquid which does not dissolve them, some sink and others 
float. If two minerals of unlike gravity occur in the same rock, 
they can be separated by pulverising the rock and putting them in a 
liquid intermediate in weight between both. A new liquid for this 

rpose has been devised and described in Wiedermann’s Annalen 
C. Rohrback, having a density of 357. It is an iodide of 
barium and mereury, and is prepared as follows :—100 parts of 
iodide of barium and. about 130 parts of red iodide of mercury are 
mixed with about 20 c.c, of distilled water, shaken and heated on 
an oil-bath to 150 or 200 deg. ©. until dissolved, and then concen- 
trated until it will float’a crystal of topaz. After standing several 
days, the clear liquid is decanted and filtered. The American 
Engineering and Mining Journal says it has a yellow colour, boils 
se i ‘ite, epidite, heavy some garnets, and nearly 

hornblondes:s also olivine, orthite, nearly all members of the 
pyroxene group, saussurite, titanite, topaz, heavy tourmaline, vesu- 
vianite, and tic rocks. In diluting it to obtain any special 
density; it is mixed with a dilute solution of the same, so as to 
avoid precipitation. After the separation, the powdered minerals 
are washed with a few drops of iodide of potassium. 


A PAPER ‘On the Formation of Ripple-mark in Sand,” by Mr, 
G. H. Darwin, F.R.S,, was recently read before the Royal Society. 
In the first series of experiments a cylindrical vessel, like a flat 
bath, with upright sides, was placed on a table, which was free to 
turn about a vertical axis. Some fine sand was strewn over the 
bottom to a depth of about lin., and water was poured in until it 
stood Sin. deep over the sand. It was found that rotational oscil- 
lation with a jerking motion of small amplitude gave rise almost 
immediately to beautiful radial ripples all round the bath. If the 
jerks were of small amplitude the ripples were small, and if larger 
they were larger. The radiating 
the outer margin of the bath and grew inwards; but the growth 
sto after they had extended to a certain distance. If the 
jerking motion was violent, ripples were not formed near the cir- 
cumference, and they only began at some distance inwards, 
analysis of the observations was made on the hypothesis that the 
water remained still, when the bath oscillated with a simple har- 
monic motion. The — was to find whether A, the wave- 
mches—was direct] 


ty 
the bottom relatively thereto, but it is 
6283 times the amplitude multiplied by the frequency. Thus we 
cannot conclude that a ae oe $ft. per second is just sufficient 


to Sho med. Jn she state corresponding to », it 
is le that part of the water at the bottom is moving a 
velocity much greater than ft. per second relatively to the sand. 


ri; ples began first to appear at | America, 


MISCELLANEA. 


Tux “Two Manners of Motion of Water,” shown experiments, 
will be the subject of ketone tee n on the 


28th"March next. 
Tux: Pintsch’s Patent hting Com notifies removal from 
chambers, Hoe Yo 


Metrop , New Broad-street, 
London, E.C. 
sploped persona, and the police $2,808. Soldiers, with 
employ 2 ‘the “police 32, 
yeomanry and militia numbered oe 

A SPECIAL committee, appointed by the Ironmasters’ Associa- 
tion, and the Railway Rates Committee of the Wolverhampton 
Chamber of Commerce will hold a joint meeting in Wolver- 
hampton on Friday of next week, to discuss the best means of 
taking united action to about some reform in the present 
excessive and anomalous railway rates. 

THR great tower of Norwich Cathedral is in a state which is 
causing anxiety, and, like the Peterborough Cathedral, may have 
to undergo important and expensive operations. The wall of the 
tower near the top is weakened by the introduction of a passage 
and open arcade, and the weight of the spire above is causing 
settlements in that part. It may, however, be possible to put in 
the saving stitch. : 

Ir is stated that the capital invested in cotton manufacture in 
Canada on June 30, 1879, was 2;100,000 dols. “In 1883 the Sagar 4 
of cotton had increased from 12,800,000 to 38,400,000lb. The 
production of cloth increased from 38,000,000 to 115,000,000 yards. 
The woollen trade increased during the same period from 
1,614,000 dols. to 2,388,000 dols.; the cloth products from 3,212,000 
to 4,079,500 yards—in value from 1,571,300 dols. to 2,042,740 dols. 
The large increase in the quantity of coal imported in the face of 
the greatly increased output from the Nova Scotia mines is also 
strikingly significant of increased manufactures. 

““TuE employment of electric light,” our Birmingham corre- 
spondent wilken ‘‘is gradually spreading to some of our ironworks 
and large hardware manufactories, Some time ago I reported that 
the light was being used to carry on the erection at night of the 
new Staffordshire Steel Works, near Wolverhampton. I am now 
authoritatively informed that so satisfied is Mr. Hi 
with its operation in this case, that he has now made a contract 
with the Wolverhampton Electric mg Company to erect at his 
adjoining Spring Vale blast furnaces fifty Swan incandescent lights 
of 100 actual candle-power each, and twelve lights of lower power. 
The dynamos will be driven by a pair of 16-horse power engines, 
which are now being constructed at the company’s works; and it is 
soeet tod that the apparatus will be in operation early in the 

ew Year.” 


BrETRooT sugar is made to a large extent by;what is called the 
diffusion process, depending on the well-known phenomena 
of endosmosis and exosmosis. The beetroot is cut up into small 
slices called ‘‘ cossettes,” and these are placed in vessels filled with 
water. The result is that a current of endosmosis takes place from 
the water towards the juice in the cells, and a current of exosmosis 
from the juice towards the water. These currents go on cell by 
cell, and continue until a state of equilibrium is attained. The 
richer the water and the poorer the juice, the sooner does this 
equilibrium take place. -Consequently, the vessels. are arranged in 
a series, forming what is called a diffusion battery; the pure water 
is admitted to the first vessel, in which the slices have already been 
nearly exhausted, and substracts from them what juice there is 
left, It then thin juice to the next in = 
slices are richer; and the process begins again. e vesse 
the water which has already done its work in all the previous 
vessels comes into contact with fresh slices, and 
tion upon them. 


Tue Viennese are a little concerned about their water supply. 
The main mountain sources under the Schneeberg yield daily under 
500,000 Eimer, the minimum which ‘they were calculated to yield ; 
and, were it not for the 200,000 Eimer obtained from the Potshach 
pumping works for the last few days, the municipal authorities 
would have had to resort again to stringent restrictions of the use 
of water. Very recently the consumption, the Times Vienna 

lent says, was ter than the supply in the reservoirs 
warranted ; but now again the consumption has fallen to 10,000 
Eimer less than the inflow, Still, the greatest economy in the use 
of water is considered to be absolutely yon wee The manufac- 
turers on the river Schwarza have protested ops extension 
of the pumping operations at Potshach,‘as*the supply for their 
own works is thereby diminished. The Minister of Agriculture 
decided that they were justified in their complaint, and the per- 
mission given by the Stadtholder on January 12th, 1883, to the 
town of Vienna to raise at Potshach and conduct away 600, 
Eimer during every B evwigs of twenty-four hours is confirmed, on 
condition that the duty of the town to give compensation in case 
of a loss accruing to the elaimants be admitted. 

Tue third of a course of lectures on ‘‘ M »? by Mr. W. 
Marriott, F.R.M.S,, was delivered on the evening of December 
20th, in the reading-room of the Society of Engineers, Victoria- 
street, Westminster, Mr. A. T. Walmisley, member of coun 
atmos: pressure. ig referred to Torricelli’s e en 
peeving that column of water 82ft., or of mercury in is in 
equilibrium with the pressure of the atmosphere, the lecturer 
explained the construction of. the barometer, and described the 
Fortin, Kew siphon; aneroid, and other forms of this instrument. 
As the pressure decreased with altitude, it:was shown how the 
barometer could be used for the measurement of heights. 
It was pointed out that there is a diurnal range of atmospheric 
pressure, which consists of two minima about 4 a.m. and 
4 p.m., and two maxima at about 10 a.m. and 10 p.m, This 
phenomenon is most marked in the tropics, Having referred 
to the connection changes of 
pressure and the flow. undergrou: water, 
also colliery =e the lecturer explained the construction 
of isobaric charts, by the aid of such charts showed the 
distribution of pressure over the globe during the months of 
January and July. 

THE project of a canal across Florida connecting the Gulf of 
Mexico with the Atlantic Ocean is being warmly taken up in 

According to the report of the chief engineer, the total 
length of the canal will be 139} English miles. It is proposed to 
make it wide enough to admit of two steamers ns through it 
abreast. The cost of the work is estimated at £9,000,000 sterling. 


An [ When the canal is finished it will diminish the distance between 


New Orleans and Liverpool or New York by 412 miles. General 


cent, large 
the foreign and ocean trade to Texas and the States borde: on 
the Mi i will be almost certain to follow the compietion of 
the canal. e most“ clevated whieh the Florida 


Canal could be cut is considerably lower than the highest point on 
the route through which the Suez Canal was carried. There are, 
in fact, no + engineering difficulties to surmount, and the 
realisation of the scheme is practically only a question of time, 


the opera- © 


RAILWAY MATTERS, 
Apvices from the of dated the 3rd state that 
THE a ance railroad from Manitou to the summit of Pike’s we 
Peak is to be built as rapidly as possible, the American Manufac- = 
turer says. According to the survey of the route which has been ra 
finally accepted the road will be thirty miles long, and the maxi- ‘ 
mum grade 300ft. to the mile. Many miles of railroad are now 
operated in Colorado over heavier grades than that. During the 
ae year about 5000 persons have made the laborious ascent to : 
e’s Peak by the narrow trail which now affords the only access one, 
to the summit, and the projectors of the railroad consider that fact a < 
return from their investment. 
weekly traffie returns for 1883, with blank columns for 1884; and f 
an abstract of four half-years’ accounts of some of the —— 
companies ; as well as salaries, interest, annuity, wages, and other P 
published, 
ports. 
| 
survey. The question the ———: as to determine is whether 
the traffic in prospect promises to be sufficiently remunerative to j ; 
maximum velocity of the water relatively to the bottom during | justify the large necessary outlay in realising the* project. The S 
the oscillatory motion; also to find the values of v, and %, the | chief engineer, in support of his view that the scheme will be a : 
greatest velocities of the water compatible with the | financial success, points out that the shortening of the distance 
ormation of ripple mark. It appears that, for the particular | between the Mexican Gulf ports and Europe and the North 
sand used, % is Me. per second, and v, 1ft. per second; and that | Atlantic seaboard of America will effeet an econqmy of from three 
the wave-length of ripple A is ‘00245v when v is measured in inches | to seven days in time. This means in large vessels a saving of 
per minute. The several results were as poly consistent with one | from £60 to £100 a day in food and wages, in addition to a jee ) 
another as could be expected. The hypothesis that the water as a | saving of £100 a day in coal. ‘The Straits of “Florida are ex- 
whole executes a simple harmonic oscillation relatively to the | ceedingly dangerous, and grees there are very frequent. A 
bottom is not, however, exact, and does-not. give the maximum | further sa’ will accordingly be made in insurance on vessels , papier 
velocity of the water in contact with the sand relatively thereto. ; ; 
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E. B. D.—(1) Write to the inventor of the windmill; no one else can tell 
you (2) We presume youcan find out by advertising whether the American 
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Loa Care,— You are simply wasting your time by inventing boat lowering and 
detaching apparatus Such inventions may be counted literally by the 

undred. Neither shipowners, nor sailors, nor Lloyd's, nor the Board 

Trde, nor, 80 far as we know, anyone else, cares for these things, 


RIVETTING MACHINES, 


the header rising the Be ea made another move forward and ht 
a succeeding of rod to be headed and so on, the finished rivets f :1l 
= the machine head first when they reached the popes pat 
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THE SHIPOWNERS AND THE PRESIDENT OF THE BOARD OF 
TRADE, 


Liv Shipowners’ Association has issued a 
Report, dated the 18th inst., upon the proposals of the 
Board of Trade with reference to Merchant Shipping Law 
and the proposed new Maritime Courts, This report is 
identical in tone with the articles on the same subject 
which have recently ay. in this journal, - The — 
supplies a noteworthy illustration of the mistakes which 
an enthusiast may make. It seems to be generally 
admitted that the knights errant of old were now and 
then just a little too precipitate, and killed the wrong 
man; and we have all heard of “ Jedwood Justice ”—hang 
first and try afterwards, Mr. Chamberlain has been told that 
shipowners are in the habit of sending vessels to sea in 

condition; and that it is possible to make money by 
over-insuring. It is a matter of common knowledge also, 
that ships and lives are lost. daily. Thereupon, practising 
the old adage, he puts two aiid two together, and arrives at 


the conclusion that the ships and the lives are loat through |. 
‘in the law, which should ‘be 


the fault and the greed of shipowners. His soul is stirred 
within him with a righteous indignation; and he gives us 
piles of figures to prove that the loss of life is something 
truly dreadful, and must be stopped.. Such trifles as 
tornadoes, fogs, collisions, and lee-shores, he entirely 
ignores. Given the perfect shipowner, and there would 
be no more losses of life «t sea: - This is Mr. Chamber- 
lain’s faith and the reason for it, ‘But the Live: pool ship- 
owners take Mr. Chamberlain’s figures anil make havoc of 
them. They know their business profeszionally; Mr. 
Chamberlain is to them an incompetentamateur. ‘The first 
point which strikes the authors of the report which we 
are considering, is that the words “ British ships” have a 
very wide meaning. It in no way follows that because a 
British chip is lost an English shipowner is 


‘colonial vessels, It ought to be quite clear that a fishing- 


boat cannot fairly’ be classed as a “ vessel,” and it is 
exposed to peculiar risks. The loss of life in fishing craft 
is, it is well known, unfortunately very heavy; but Mr. 
Chamberlain’s strictures on shipowners have. no. applica- 
tion to such little craft and their loss, On the 8th inst. a 
telegram from the United States said.: “ It is‘computed: 
that 680 persons perished through the foundering of 
fishing vessels in the gales on the coasts of New 
England, Nova Scotia, and Newfoundland, during Novem- 
ber last.” “Many of these lives,” ‘says the shipowners’ 
report, “will be included in the total for’1883-84, but 
it is obvious that this lamentable loss of life could ‘not*be 
prevented by any action on the part of this country.” Mr. 
Danlop, of the Allan line, some time ago prepared an 
analysis of losses, from which we obtain the following 
figures: —The total number of foundered and missing 
British vessels, sailing craft and steamers, for the year 
which ended June 30th, 1882, was 354. Of this number 
100 were fishing vessels, leaving 254 for all other kinds of 
British vessels, and in this number are included boats as 
small as one ton. This list of 254 vessels ig composed as 
follows : Wooden sailing craft, 184; steamers, 7; composite 
sailing craft, 3; iron sailing craft, 20; and steamers, 40. 
Under the head of foundered iron vessels, the total number 


“| of sailing ships is given as 5, with a tonnage of 2594 tons: 


Six lives were lost. The steamers number’ 17, with a 
tonnage of 11,523 ions. The loss of life amounted to 113. 
As regards missing iron vessels, 15 are put down as sailing 


there | ships, of 16,050 tons. The loss of life reached 362. The 


steamers numbor 23, their to amounting to 2),890; 


fee: 562 lives were lost. Altogether the foundered and — 


iron vessels number 60, of an aggregate of 50,987 tons, an 
1043 lives were lost. This tonnage is stated to be about 
per cent, on British shipping. Commenting on these 
res, the shipowners point out that, if we exclude loss of 
life in fishing boats, the number of lives which it is possi- 
ble to think were lost by unseaworthiness is reduced from 
3118 to 1043, and that this reduced number includes lives’ 
lost in vessels from one ton upwards, as well as in Indian 
and colonial ships. But there are no statistics to show 
what proportion of the 1043 werelost from unsea worthiness, 
— is good reason to believe that the proportion is 


We last week pointed out that Mr. Chamberlain will 
have to show that great loss of life is caused by unsea- 
worthy vessels. Mr. Dunlop and the Liverpool shipowners 
have together mapped out tie d which he must cover, 
It is clear that we have j1 t about one-third of the whole 
number of lives lost to consider,.-The remaining two- 
thirds were lost from causes with which seaworthiness has 
nothing to do. It rests with Mr. Chamberlain to prove 


’ | that 1043 lives were sacrificed by the shipowners, But so 


far it does not appear that he can adduce proof that even 
one life was so lost. That 1043 were so lost is pure surmise, 
The Liverpool shipowners, however, do not assert, nor do 
we, that shipowners are all immaculate. But the black 
sheep are comparatively few in number, and the assump- 
tion that it is more profitable to lose a ship'than it is to 
ie her afloat has but a slender foundation in facts. 

here are two are defects in Mr. Chamberlain’s mode 
of action. The first is that it is not based wholly on fact, 
but partly on theory and very mich on assumption. 
second is that he appears to have no definite scheme for 
curing the disease concerning which he complains so 
emphatically. The Liverpool like everyone 
else, not excluding, we. think, the President of the Board 
of Trade himself, are quite at their wits’ end to know what 


the | modification can be made with advantage in the present 


system of inswrance, Ifa law is to be made under which 
a ship cannot bé insured for her full value, it will either be 
eluded or it-will not. If itis, then the law will be found 
worse than useless, If it is not, then the shiping trade of this 
country will be grievously: injured, as many other. trades 
have been, by grandmotherly legislation.- The shipowners 
put this very fairly. They say that means ought to be 
taken scone any man making a profit. out of the loss 
of his ship: “If, however, a shipowner is not to be. per- 
mitted to protect. himself against the damage suffered ‘by 
the total loss of his ship, what. prudent man will remain in 
the business, unless as a member of a company which owns 
so many ships that it can afford to carry on. the business 
of underwriting as well as that of shipowning? A vast: 
amount of, capital: has been attracted to the building of 
ships, because it is known that. the property is capable of 
being fully insured, but it will be toa extent with- 
drawn, and wisely withdrawn, if.full insurance be made 
illegal. The shipping trade has been built up to its 
present position almost entirely by the small capitalists, 
who have invested their money in ships whose manage- 
ment they leave to skilled hands. In every town, almost 
in every village, there are owners cf this description, who 
would be debarred from.so investing if their property 
could not be: protected “by a contract with underwriters. 
When it is considered how the ity of other trades, 
and, indeed, of the whole community, depends on that of 
the shipping trade, it will be seen how widespread and 
disastrous would be the effect by any such 

ective in its operation.” It 
is difficult to believe that Mr. Chamberlain understood on 


what basis.the shipping trade stands when he wrote as he 


has done. 
Concerning the details of the relations existing between 
the shipowner and the underwriter, and the proposals put: 
forward by Mr. Chamberlain for the establishment of 
maritime courts, it is not our purpose to write now. .A 
discussion of these matters in our pages would not prove 
either useful or interesting ;, we have «ndeavoured to deal 
with prineiples more than with details. . If the principle 
on which the President.of the Board uf Trade is acting be 
suund,’ the details are certain to come. right, in the end ; 


but our contention as been from the first that the 
principle is not sound, Mr, Chamberlain holds that the 


then 
believe the 
or free from all perils but those of man’s making. 
While he is steeped in this a he can do no 
islative work. It is not — that hé should know 
a little about the — -he must know‘all about 
it, The position is anomalous. Let us forget for a moment 


that Mr, Chamberlain is President of ‘the of Trade, - 


and what do we find? A Birmingham manufacturer, the in- 
habitantofan inland town, lacking all practical acquaintance 
with ships or the ocean, and knowing nothing save at second- 
hand of the maritime trade, leeturing men whose whole lives, 
andin many cases that.of theirfathtrsbeforethem, have been 
devoted*to the’ shipping trade; men who know all: about 
ships, and the sea, and the sailor. Mr. Chamberlain as 
a Birmingham’ ‘manufacturer could not obtain a 
momeut’s hearing, we will not say from the shipowners, but 
from the nation. They would look on him as a well-mean- 
ing ignorant enthusiast. Mr. Chamberlain as President of 
the Board of Trade is quite another peraon ; but he ought 
to manifest a proper sense: of the importance of that — 
tion, and take care to make' himself master of his facts 
before he rushes into print in the columns of a daily paper. 
We have from the first said that we sympathise with him, 
that we believe he is actuated by noble and i 

worthy motives, but we cannot too slrongly deprecate the 
rash and injudicious way in which he approached a 
very. complex question. Every unprejudiced person will 
assure him that in dealing with it it is very easy to do 
incalculable mischief; extremely difficult to do a little 
good. We can only. hope that the President of the Board 
of Trade will realise this before it is too late; and will 
understand that the only way in which a sailor’s life can 
be freed from special risks lies in keeping him on shore. 


se FORESTRY IN CEYLON, 

of the important subject orestry report, 
made public by the of the Tropical 
Agriculturist of Ceylon, by Mr, F, D’A. Vincent of the 
Indian Forests Department on the. forests of that island. 
Called in by the Colonial Government to ins the 
condition. of the vast forests which exist. in Ceylon, this 
officer’s report makes it evident that his adyice has not 
been sought. one whit too soon to check the almost certain 
destruction of what yet remains of valuable forest reserve. 
The need for urgent measures may be’ estimated by the 
fact that in the hill country of~ the island ail that now 
remains of this is not above 100,000, acres, while in the 
low country, which is estimated to have an uncultivated 
area of 9,000,000 acres,’ only ubout one-third to one-half 
can be said to now consist of forest. The remainder became 
mostly low scrubby, jungle, the only growth which the 
now impoverished ‘soil can produce,.and fully demon- 
strates how this impoverishment has. been. brought about. 
For centuries it. has been the custom .of the natives to 


e fresh soil so obtained to cultivate one or. two crops 
of in, and then to abandon the land and. seek 
fresh g The result has been that. more than one 
half of the valuable forests have been destroyed; for over 
areas so treated by, this “chena” cultivation, as it is 
termed, there springs up only a thorny and almost value- 


fine timber, of which may take root in 


he|s as it chokes the young saplings, denying them both 
that, growth, 


the light and air necessary to Spasmodic 
but centuries of usage, and therefore of almost. prescri 
right, have rendered it most difficult hitherto to do so, 
As for the .so-called Forest. Department of Ceylon, which 
was inaugurated about ten = back or so, there seems 
e reason to fear that it been productive of little 
The few officers‘ appointed to it were. wholly un- 
trained in forestry, and, with the best will in the world 
they have been able to accomplish but little. Indeed 
Mr. Vincent. points out that the rivalry between the 
officers of the several ne gre to make their 
return revenue has resulted most injuriously, while their 
efforts to plant nurseries of valuable trees have been so 
ill-dir that the results up to the present have been 

The forests of Ceylon abound in most valuable woods, Its 
ebony is famed in China, and has almost theentire ane 
of that: market.; Satinwood furnishes the most durable of 
woods, while fare and/halmalilla are also most useful. But 
years of:the destructive process we have referred to have 
the supply satin sleepers for the loc: ilways. is 
seriously threatened. Between 30,000 and 46,000 Of these 
are now required annually, and as railway extension in the 
island becomes more developed, a much r number 
will certainly be used up, A satinwood per Mr. 
Vincent, states to outlast two to three of creosoted pine ; 
but he writes, “To cut 30,000 satinwood sleepers—requiring 
6000 trees annually—from the forest, would at preseut 
méan the speedy extermination of the tree, although when 
timber is no exorbitant demand.” The ebony supply 
is daily becoming shorter. It has been the custom for the 
Government officials to issue licences’ to fell a certain 
number of ebony ‘trees, and in their search after those 
suitable the fellers have tapped hundreds of immature 
trees to ascertain if they contain the valuble black-hearting, 
and those so. treated have rapjdly decayed, denuding the 
forest. of this tree to a far greater extent than the commer- 
cial demand ‘for the wood would have:caused.. It is evident 
that if so wasteful a course be longer permitted, the time 
is_not:far distant’ all hope of the forests being 
remunerative to the Government will cease. 

' As tothe mountain zone, independently of the necessity 
of reserves of trees to protect the sources’ of : mountain 
streams and for genefal climatic influetices, they serve in 
Ceylon another most important function, that of wind 


acreens, To those who‘have not visited Ceylon, it is diffi- 
cult to realise what the force of the wind is in the hil] 


pay fell a few acres of forest, burning off the logs, and. 
on 


less jangle. Pye absolutely prevents the growth of ym 4 


gro 
efforts appear to have been made to check this practice ; 
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country, isolated ae that portion of the island ‘isin thé 
centre of vast surrounding plains stretching ow all sides to 
the seaboard. It is no uncommon thing for carts heavily 
laden with produce to be wind-bound fordays at particular 

; or to hear of those rash~enough to attempt to pass 
such spots being blown over the precipice, bullocks and all. 
Then, again, one of the chief o! es to cultivation in 
the hills is this same enemy the wind, which often blasts 
iu a single night the hopes of the planter whose lands have 
not been wisely chosen in a sheltered spot. To —_ 
against such disasters Mr. Vincent deems it absolutely 
necessary that wooded belts should be kept in certain posi- 
tions, and it will be necessary by the slow process of = rae - 
ing to make up for the destruction which has -been per- 
mitted in many localities. That gentleman does not spare 
the system under which the forests have been treated in 
the past. He denounces it as wasteful and extravagant in 
the extreme, and reveals a laxity on the of many of 
those charged with their management which is scarcely 
creditable. In several of the government Kacherris the 
accounts of timber sales and licences have been so ill-kept 
that all Mr. Vincent’s attempts to obtain correct data 


“ ee unsuccessful. The selection of timber’ for felling 


further been left to subordinate and unpaid native 
headmen, with the result of complicity between them and 
the licencees, leading to such over-supply and ship- 
ment that Messrs. Churchill and Sim reported recently the 
London market for satinwood “to be completely glutted 
with wood for the past six months, and we now hold a 
stock, for which we cannot obtain £6 per ton—of 
50 cubic feet—whereas twelve to fifteen months we 
were selling at £20.” Mr. Vincent remarks as to this :— 
“ Satinwood is, therefore, 25 per cent. cheaper in the Lon- 
don docks than in the Ceylon Government sale depdts.” 
The second portion of the paper under reference deals 
with the measures necessary to establish a better condition 
of affairs. Primarily, stringent legislation is insisted upon, 
which, while recognising well-established existing rights, 
shall effectually stay robbery and destruction in the fature. 
Mr. Vincent would not have all Crown forest treated alike. 
There should be “reserves” and “ icular reserves,” 
certain privileges being accorded to the public as 
the first which should not be available in the latter, in 
which the systematic measures for e.couraging reproduc- 
tion will be carried on. For the forester holds that to 
attempt the fullest supervision over the whole area of 
forest in Ceylon would be impracticable. The attention of 
the officers of the department would mainly be directed to 
these “particular reserves,” their upkeep and development; 
while the Government Agents would be empowered by the 
new legislation proposed to check waste in the ordinary 
Crown reserves. We have thus briefly dealt with the 


- leading features of Mr. Vincent’s valuable report. The 


preservation of forests in our Colonies means economy in 
ublic works, the development of which means progress. 
e subject treated of is, therefore—and quite inde- 
pendently of its importance as affecting climate—one of 
great interest to the large body of engineers scattered 
throughout our Pewee Colonial Empire; and to them 
we should strongly recommend the careful study of Mr. 
Vincent’s most elaborate paper, which is accompanied by a 
map of Ceylon showing the disposition of the forest areas 
treated of in it. 


NICE INTERNATIONAL EXHIBITION. 


Tue International Exhibition at Nice was opened to the public | P’ 


on the 24th inst., but the Commissioners have been obliged to 
postpone the inaugural ceremony. This was to have taken place 
on the opening day, and M. Jules Ferry, the Prime Minister of 
France, had arranged to arrive at Nice last week, accompanied 
by several other Cabinet Ministers, the senators and deputies of 
the Department, and a host of other personages distinguished in 
polities, science, or art. But those who have watched the pro- 
gress of affairs in Paris during the last few weeks must have seen 
that it would be very difficult for the Premier to quit the capital 
for a town so many hundred miles distant just at this moment, 
and therefore few were surprised to hear that the inaugural 
ceremony had been deferred till the commencement of January, 
and that the exact day would have to be fixed by M. Jules Ferry 
himself. This must have been welcome news to the Exhibition 
Commissioners. Of course it was not ready—what International 
Exhibition has been !—on the opening day. Even in the London 
Exhibition of 1851 much remained to be done after the public 
were admitted to the building, and things seem to get worse 
instead of better. It is, perhaps, invidious to particularise, but 
many who read these lines will 1 ber the rotunda of the 
Vienna Exhibition in May, 1873, the state of the Paris Exhibi- 
tion in 1878, several months after the opening; the short- 
comings of Amsterdam have been too recently before the readers 
of Tur ENGINEER to need comment; and the Madrid Exhibition, 
the opening of which formed part of the official festivities in 
connection with the visit of the King of Portugal to Spain last 
May, had to be closed for completion as soon as his Majesty 
departed, and is even now not entirely ready. At Nice things 
are not so bad as that ; much remains to be done, but on the 
Riviera there is no dolce far niente where public works are con- 
cerned, building progresses as rapidly as the vegetation, and it 
is prebable that on the day of inauguration little will remain 
unfinished. With the exception of a few decorative details, such 
as hangings, stained glass, &c., the main building has been 
terminated for some weeks, and most of the kiosks and annexes 
are practically completed ; but as yet the exhibitors whose show 
cases are 'y for public inspection are outnumbered by those 
whose goods have not yet left their packing cases. This is one 
more instance of the mistaken kindness in extending the limit 
for receiving applications, and it acts very unfairly towards those 
exhibitors who are ready, and yet have to bear the consequence 
of the dilatoriness of others. In THE Enorneer of March 9th 
it was stated that the exhibition grounds extended over twenty 
acres, and this was at that time considered ample; but the 
number of applications had been so much greater than was 
estimated that the grounds have been added to wherever pos- 
sible, and they now probably cover more than thirty acres. 
Notwithstanding this addition the te buildings are too 
close together to produce a good effect, and they have a somewhat 
crampedappearance. This will be partially removed by the comple- 
tion of thegardens which surround them, butstill it isto be regretted 
that the vacant land adjoining the Exhibition ground has not been 
addedto them. However, it ismore easy to criticise than tosucceed, 
and it must be admitted that there is little to blame at the Nice 


Exhibition; and much that is deserving of the highest praise. 
In Jess than eight months,a- most unpromising piece of ground 
has been brought into shape, a light elegant building in the 
Italian style has been erected on the upper part, the lower 
portion has been laid out as a garden, with pavilions for the 
chief towns of the Riviera, Nice, Cannes, Monaco, &c., or for 
different exhibitors, and advantage has been taken of the differ- 
ence of level to construct an ing cascade, The general 
appearance of the Exhibition building and the cascade remind 
the spectator of the Trocadero in Paris, but the resemblance is 
not-sufficient to cause afy suspicion of plagiarism. The towers 
are of slenderer proportions, al fresco painting, so suited to a 
southern sun, has been freely employed, and the verdure round 
the cascade is of a more luxuriant character than the climate of 
Paris would allow. The Commissaire délégué for Great Britain, 
Mr. Edmund Johnson, of Castle-street, Holborn, is represented 
at Nice by Mr. P. Varnals, and Lord Granville has just appointed 
the British Vice Consul, Mr. C. Harris, to be the official repre- 
sentative of the Br.tish Government at this Exhibition. 
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Practical Electrical Units Popularly Explained. By James 

Swivpurne. London: E.and F.N. Spon. 1883. 61 pages. 
In this little book the author successfully battles with a 
very difficult problem, namely, the explanation of electrical 
conceptions and units by reference to hydrodynamic con- 
ceptions and measurements. He begins with mechanical 
units, so as to lead to a similarity between the ideas of the 
reader and those of the author as to the meaning attachable 
to words or terms used in this and in the next part 
of the book, which is electrical units. The use of the word 
force is very tenderly treated, aud it would be difficult for 
any of the several schools of philosophers in abstract 
mechanics to quarrel with the author, who puts them all 
into the same category when he mentions an apparent 
misnomer in the term “ electro-motive force,” and observes 
that “science does not know what electricity is, but it is 
supposed to be a kind of motion of molecules, or of ether, 
very closely related to heat and light. Science knows 
li of molecules or ether, and does not even know 
if there are such things, but thinks the -next best to 
understanding anything is naming it.” Notwithstanding 
this foot-note ascerbity, this little book of Mr. Swinburne’s 
is scientifically done, and anyone who will take the trouble 
to-read its few pages carefully will find that his engineering 
knowledge rather helps him to gather up electrical ter- 
minology. The third part of the book is illustrative of the 
first anil second; the fourth is on chemical work, as in. 
primary and secondary batteries; the fifth is on potential ; 
and the sixth is mi eous. 


SIR CHARLES WILLIAM SIEMENS AS A 
METALLURGIST. . 
No. 
THE OPEN HEARTH STEEL PROCESSES, 


Wuitst Dr. Siemens was engaged in perfecting his 
regenerative furnace, he did not neglect to study new 
directions in which its employment might be extended. 
About the year 1861 he proposed that the furnace should 
be used for the production of steel, and in the followin 
year he started at Birmingham experimental works, whic 
were subsequently known as the Sample Steel Works. It 
was here that the manufacture of Siemens steel by the ore 
rocess was first conceived and elaborated. In order to 
understand thoroughly what was really accomplished here, 
it is needful to appreciate clearly the problem that Dr. 
Siemens set himself to solve. This may be stated, in 
general terms, as consisting’ in the malleablising of cast 
iron. Cast iron consists, from a chemical point of view, 
of iron, together with carbon, silicon, and usually, though 
not invariably, other impurities, the carbon exceeding 24 

r cent.; such iron is readily fusible, not weldable nor 
ecuanle, and brittle. On removing the silicon and part 
of the carbon, the metal becomes less fusible, more 
fi ble, and less brittle, steel, until, when the 
carbon reaches 0°25 per cent., malleable iron is produced. 
The temper of the steel depends upon the amount of 
carbon present in it, getting softer as the proportion of 
that element decreases; and what is now known as 
mild steel or ingot steel is nothing more than fused 
malleable iron. fn order to produce mild steel, it is 
therefore n to submit cast iron to an oxidising 

, Which will remove the silicon and a large propor- 
tion of the carbon, at a temperature sufficiently high to 
melt the comparatively refractory metal thus obtained. 
Now this can be done in two different ways. If pig iron 
be melted and exposed to a current of oxidising gas, such 
as air or even carbonic acid, this oxidation slowly takes 

lace; it is so slow that for steel-making purposes it is 
Pelped by diluting, so to speak, the elements to be removed, 
by melting the cast iron with a large quantity of malleable 
iron. In the other method, the pig iron is melted at a 
high temperature with oxide of iron, which gives up its 
oxygen to the silicon and carbon of the cast iron. The 
latter method was the one adopted by Dr. Siemens, and it 
was the object of continual experiments at the Birming- 
ham Sample Steel Works between the years 1862 and 
1867, at which latter date the process was already tolerably 
perfect. It is only just to mention that the success of this 

rocess Was tly aided by the high ability and scientific 

nowledge of the late Mr. Arthur Willis, who was engaged 
as chemist at these steel works from the time of their 
starting. 

In the year 1868 the directors of the Great Western 
Railway sent to Dr. Siemens a truck load of worn-out 
wrought iron rails, with the request that he would experi- 
ment upon them with a view to converting them into mild 
steel rails, After numerous fruitless attempts, he at last 
succeeded in accomplishing his object, and produced rails, 
which were at once laid down, and were found to be far 


superior {to the old wrought iron rail. The success that 
attended this experiment was so pronounced that the 
authorities of the Great Western Railway were convinced 
of the great part that the new process would certainly 


play in the future of foay Ht, and some of them, in- 
conjunction with Dr. Siemens,founded the Landore-Siemens 
Steel Works, at Landore, near Swansea, which works have 
been the school where most British open-hearth steel 
makers have been trained. 

However, Dr. Siemens was not the only one who had 
been turning his attention during those five years—1862- 
67—to the manufacture of open hearth steel. MM. 
Martin, of Sireuil, in France, hadi been at’ work on the 
same subject, but had chosen the other and simpler 

melting down malleable iron in a bath of pi 
iron on the bed of a Siemens furnace, and thus origina 
the so-called Siemens-Martin process. The pret difficulty 
of all experimenters appears to have been that of finding 
some material suitable for furnace building capable of 
withstanding the-high temperatures required. Dr. 
Siemens began by trying basic linings, such as lime and 


of bauxite ; but one after another he had to abandon 


pure siliceous sand containing about 2 per cent. of lime, 
similar to that used for the bottoms of copper furnaces 
near Swansea. 

By this time the Bessemer process was rapidly gainin 
ground, and a material on admirably 
adapted to the Siemens-Martin process. In making 
Bessemer steel, a certain quantity of unsaleable metal is 
produced, e.g., ladle sculls, crop ends of rails and ingots, 
shearings from sheets and plates, &c. This material, not 
being readily weldable, had to be re-melted, and was thus 
meee to the Siemens-Martin process. It will be 
seen that the ore process and the scrap process thus sprun 
from quite different sources, and have each their own well- 
marked individuality ; but it is found more advantageous 
to combine the two, and this is now done, except in special 
instances. Pig iron and scrap are charged together and 
melted, and iron ore is thrown into the liquid bath until 


ganese, which is found indispensable for the proper working 
of the steel, and the furnace is then tapped, and the 
steel run out into iron ingot moulds, These ingots are 
afterwards heated and rolled or hammered into the 
required shapes. 

The following detailed account of the working of a 
typical charge at Landore will give a fair idea of the opera- 
tions involved in the process, The furnace was of the 
usual shape and construction. The producers and regene- 
rators being exactly similar to those already figured for the 
regenerative mill furnace ; the following diagramatic sec- 
tions—Figs. 6 and 7—show the shape of the furnace body, 


‘| the lettering of the various parts being the same as in 


Fig. 5. gg' are the ports, ff! the air ports, 4 the 


to the centre of the bed. The bed is deeply hollowed to 
contain the molten metal, the flat part of the bed a being 
technically known as the bank. At the front of the furnace 
are two or three working doors, through which the charge 


is introduced into the furnace and the various operations 


carried on; at the opposite side, the back of the furnace, 
are the tap-hole and spout s, through which the molten 
metal and slag are run out into a ladle. 

Let us suppose, then, that a charge has just been tapped ; 
the interior of the furnace is still at a bright red or white 
heat. The farnaceman opens the working doors, and b 
means of a long-handled iron ladle patches with sand ail 
the defective parts of the bed, smoothing it well down; 
meanwhile his helper has rammed the tap-hole with coke- 
dust mixed with a little burnt clay or sand, and furnace- 
men and helpers then charge the furnace. The charge in 
the case in question consisted of — 


Sol 
No. IV. Hematite pig iron 
Steel—Plate shearings and scrap... ... .. 2 10 


The pig iron was first laid all round the bottom. of the 
furnace and the scrap piled all round the sides of the bed 
and on the bank. At 3.30 a.m. the furnace was charged, 
and the gas and air valves were then opened and the 
heating-up commenced. The furnaceman and helpers 
then proceeded to repair and heat up the ladle and the 
tap-hole, and to clean everything up around the furnace. 
In a couple of hours the pig iron was beginning to melt, 


which the steel scrap was dissolving — idly. Durin 

this same time some of the iron had nm oxidised, 
and had combined with some of the silica of the furnace 
bed to form a silicate of iron; this was acti 
carbon and silicon contained in the molten metallic bath, 
and oxidising them with the production of carbonic oxide 
and silica respectively. The former was escaping through 
the layer of slag, and burning at the surface of the bath, 
so that the whole mass appeared to be boiling slowly. The 
furnacemen occasionally put in a long iron bar, and 
detached any pieces of steel scrap that might be rromne | 
to the bank, so as to get everything completely melted. 
At about 9 a.m. e ing was melted, oad the boil was 
well started, but the cinder was still pretty viscid. At 


Soumah ore, and a little limestone. At 10.30 the bath 
resented the appearance of vigorous ebullition, the 
ubbles of carbonic oxide being given off with so much 

violence as to spurt up small portions of the charge. At 

11 a.m. the boil had reached its maximum of violence, the 

furnacemen still continuing to feed in ore and limestone 

from time to time; the slag was beginning to get a little 
thinner. At midday the slag was fairly thin, the furnace 
being now very hot, and the charge still boiling. At 

12.30 p.m. it was boiling more slowly. At 12.50 p.m. the 

last ¢ of ore was put in, and the boil had almost 

ceased, e furnaceman now commenced to take out 
samples of the metal and slag in a small sample spoon—an 
iron spoon with a as handle, By their fracture and 


pearance he is enabled to tell with great exactness how 
the process is progreming, and whether the chirge requires 


magnesia ; next he tried nearly pure alumina in the form’ 


these materials, and finally used, as already stated, a nearly 


the silicon and carbon are oxidised down to the required ° 
point. Spiegeleisen or ferro-manganese is then added, in 
order togive the resulting metal acertain percentage of man- ' 


of an inverted arch, so as to deflect the flane well down on 


and by 7 a.m. a bath of molten pig iron had formed, in’ 


on the - 


10 a.m: the furnaceman threw in a couple of shovelsfull of 


| 
| 
if 
| 
{ 
ot 
i 
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more ore, or, whether it. already has. had. too much, in which 
case a little more pig iron may be thrown-in. When the 
process appears to be nearly finished a sample of steel is 
taken, hammered out, and sent to the laboratory, where 
the percentage of carbon which it contains is determined by 
the expeditions method known as the Eggertz. coloration 
test. When. the carbon is reduced to the desired: per- 

orders are sent down to get ready for tapping.» In 
the instance now before us samples were taken and tested 
at 1.20, 1.30, and'1.45 p.m., at which hour the carbon was 
found to, be sufficiently low... Meanwhile the workmen 
were getting ready for the cast. The ingot moulds were in 
their places in the pit, the tapping spout and ladle 
had been heated to redn 
order. The necessary. amount of ferro-mangariese—' 
2 cwt. 1 qr.—was placed on the bank of the furnace to 
heat up, and at 2 p.m. it was pushed into the bath, 
where it dissolved with some effervescence, the furnaceman 
stirring up the bath with a long iron bar ; a few minutes 
afterwards the furnace was tapped by cutting out the tap- 
hole with a steel bar; the molten steel and a little slag were 
allowed to run into the ladle, and the rest of the slag was 
run out into a small sand pit just behind the furnace, 
From the ladle the steel was turned into the ingot moulds; 
as each mould was filled it was closed by a shovelful of 
sand, upon which an iron plate was wedged down. The 
ingots were allowed to set, and were then ready for transfer 
to the mill for forging or rolling. The entire charge had 
taken ten and three-quarter hours to work off, and there 
had been consumed besides the pig iron and scrap steel : 


The yield was 8 tons of ingots. 
It’ will be well now to examine more completely what 
chemical changes take place in this process of steel making. 


LQG 
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TRANSVERSE SECTION 


In addition to carbon and silicon the pig iron almost always 
contains sulphur, phosphorus, and manganese; the two 
former elements are not got rid of in, the steel-making 
process, whilst the latter is; sulphur and phosphorus are, 
moreover; excessively injurious to steel, the former ae 
it brittle at a red heat, or red-short, as it is usually called, 
and consequently unforgeable ; whilst the latter makes it 
cold-short or brittle at ordinary temperatures. As these 
injurious elements are not eliminated in the process, it is 
necessary to select for steel-making pig iron containing 
them in as small quantities as ~_ le ; hence the use of 
hematite pig iron, which should not contain more than 
0°05 per cent. of either of these elements. An‘éenormous 
amount of study has been devoted within the last twenty 
years all over the world to the investigation of the rela- 
tions of these two elements to the quality of the steel; 
but im spite of all that has been done and said on the 
subject, it still remains involved in obscurity, and we have 
little except empirical rules to guide us in fixing the 
maxima’ of these deleterious elements that can be admitted 
with safety in a steel for any given pur Leaving, 
then, altogether the theoretical side of the question, we 
will confine ourselves to noting the.actual chemical changes 
that take place during the course of one operation. A 
furnace in good working order was charged and a series of 
analyses made at different stages of the process, The 


charge in question consisted of— 


No, 1. 


Sulphur... 0°05 ” 


However, as already explained, oxidation“takes place to 
some extent during the melt, and when the bath was com- 
pletely fused, about seven hours after charging, its com- 
position was found to be— 


No, 2, 
Silicon . ‘588s, 


‘In an hour’s time, when a little ore had been fed in, but 
the boil had scarcely commenced, its composition was— 


No. 3, 


Sulphur .. ... 004 ,, 


In another hour the metal was just beginning to boil. Its 
composition then was— 
0 4. 


t ‘been.added and the charge cast into ingots gave— 
hess, and everything was in 


‘outset ; 


Successive samples were then taken every hour, giving the 
following results— 


No. 5. 6, No. 7. No. 8s 
Carbon, per cent. 070... O32 015 
Sulphur’ 0086"... 072°.) 0190 
This ch worked rather slowly, having been over twelve 
hours in the furnace. There were used in addition to the 
charge already mentioned— 
Tons. -ewts. qrs. Ib. 


An analysis of the steel after the ferro-manganese had 


Carbon... 0°18 per cent, 


A. study of these two analyses teaches us that the first 
thing that takes place is a rapid oxidation of the silicon 
and the manganese, which slag off together at. the very 
part of thé carbon oxidises at the same time, 
while the rest, which was originally in the graphitic state, 
all passes into a state of combination, so that if a sample 
of the molten metal be taken out, it will give white iron, 
even if allowed to solidify very slowly. When all the sili- 
con has been removed, the carbon begins to oxidise more 
rapidly, and, escaping in large bubbles, produces the 
phenomena of boiling; and now occurs a curious action, 
which is exceptionally well marked in the above analyses— 
when the carbon is reduced to a certain stage the metal 
begins to take up sulphur. Up to this point the percen- 
tages of the sulphur and phosphorus rat 1 remained prac- 
tically stationary. The phosphorus _ unchanged 
to the end of the process, but the sulphur increases, 
rarely, indeed, to the extent here indicated, because 
the heat here being barely high oie, we the charge 
was exposed for an unduly long period to the action of the 


augmented inthe finished product, whilst,.as we have 
seen, the former only increases in the open hearth process, 
the latter remaining stationary. 


Messrs. Gilchrist and Thomas—so su 


to the open:hearth process, but hitherto without success, in 
this country, at any rate. Nor is it likely that.an 

will be made ‘in this direction, as long as the difference 
between the values of hematite and common Pig iron still 
‘remains.so little; for in the present state of the market 
the margin is far too small to allow of any additional ex- 


iemens or Bessemer steel is the better metal, it is still a 
moot point, there being pees differences of opinion among 
our best authorities on the subject. 


THE DIREOT PROCESSES, 


Before employing ore directly for the oxidation of the 
carbon of pig iron, Dr. Siemens had attempted to produce 
steel by another .system, more closely resembling the 
Siemens-Martin process. He tried to reduce the iron ore 
to metallic iron, and then to melt the iron sponge so 
duced in a bath of pig iron, His attempts to produce 
malleable iron direct from the ore, without first passing 
through the intermediate stage of pig, may conveniently 
be classed together as his direct processes, Though these 
attempts were at first directed solely towards the produc- 
tion of iron sponge for steel making, they soon resulted in 
the production of wring iron for rolling into. bars 
and similar purposes. r. Siemens’ first experiments 
were made on a hopper furnace, somewhat similar in 

rinciple to Chenot’s. In the roof of a steel melting 

urnace were set a series of vertical retorts closed by a 
sliding door at the bottom ; these retorts were filled with 
a mixture of ore and carbonaceous matterand heated. When 


= 
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FURNACE 


SIEMENS’ OPEN HEARTH STEEL FURNACE. 


oducer Producer gas obtained from ordi coal 
and if -be heated to cur- 
rent of this gas it absorbs sulphur pretty readily and would 
doubtlessly yield it up again toa bath of metal. The amount 
taken up depends on many circumstances, but it may be 
taken as an axiom that inthe ordinary open-hearth steel 
processthe percentage of sulphur in thesteelisalways higher 
than in the pig iron used in its manufacture. On the other 
hand the agen never increases and may even 
decrease a little, as the yield of steel is at times greater 
than the weight of the metal charged, owing to a little of 
the iron ore being reduced by the carbon of the pig iron. 

A great deal of slag is produced by the open-hearth 
process; its amount and composition are, however, very 
variable. The following analyses will serve to show its 
general composition :— 


I. II. 
ous 0: 
100°00 100°00 


The process as above described is the open-hearth 
process as generally practised now. It is comparatively 
rarely, and only under special circumstances, that either the 
Siemens-Martin or the Siemens process is practised in its 
original form ; it will, however, approach one or the other 
according as the amount of scrap steel or iron or the amount 
of iron ore in the charge may happen to preponderate. In 
contrasting the two processes we may say that the Siemens- 
Martin process is to be preferred where ore is scarce and 
the supply of scrap of good quality large, as may occasion- 
ally happen in Bessemer works; but as much ordinary 
commercial scrap iron contains more phosphorus than can 
safely be permitted for most purposes, the Siemens-Martin 
process is unsuitable where scrap iron of commerce, 
collected as it is from many different sources, has to be 
employed, whilst it is rare that large and practically 
unlimited quantities of nearly phosphorus-free iron ores 
cannot be obtained at a cheap rate. Moreover, in 
the Siemens process a small portion of the ore is 
reduced to metallic iron, and this forms a source of 
— that must not be neglected; on the other 

d, the furnaces are far more rapidly destroyed by 
the see than by the scrap process, as the silicious 
materials composing the furnace and the regenerators are 
fluxed and corroded by the small:particles of oxide of iron 
carried off from the iron ore ficating on the bath of slag. 
The mixed process, as above described, is found to answer 
exceedingly well, as it combines to a great de the 
advantages of both methods. In comparing the open 
hearth with the Bessemer the former has the 
advantage of being slower, and more easily and accura 
controlled, and of working up scraps that could not well 


be utilised’ in the Bessemer converter, whilst the latter 
process has the great advantage of economy, in that it re- 
uires no fuel, The waste by it is, however, much greater 


by the ore process, and, consequence, the per- 
of both tuipher aud ‘are slightly 


the contents were reduced to a metallic sponge the iron 
was allowed ‘to'drop into a bath of molten pig iron on the 
bed of the furnace below. On attempting to carry this 
process into practice numerous difficulties were encountered, 
and it had ‘finally to be abandoned. In the year 1869 a 
rotator furnace was erected at Landore for the reduction 
of the iron ore to iron sponge. This consisted of a 
long horizontal iron cylinder lined with firebrick; at one 
end gas and air were admitted to heat the slowly rotating 
chamber by their combustion, whilst the other end com- 
municated with the stack. Ore ard carbonaceous matter, 
ground and mixed, were introduced at the stack end, and 
were gradually carried forward by the rotation of the 
cylinder to the hot end; they thus became heated up and 
the ore reduced. The spongy iron thus obtained was used, 
as before, for the production of Siemens-Martin steel. 
The process was, however, soon found to be unsatisfactory, 
principally” because the reduced iron absorbed sulphur 
with avidity from the producer gas, The use of spongy 


found better to hammer the spongy iron into blooms 
before transferring it to the bath of molten pig iron; but 
even this method was not satisfactory. The use of reduced 
ore for steel making was, therefore, given up, and after a 
series of experiments with a double-bedded furnace, by 
means of which a stream of molten ore was allowed to 
run into a bath of molten pig iron, the ore process, as 
already detailed, was elaborated. 
Meanwhile, Siemens was striving to make the direct 
rotator process for the production of malleable iron direct 
from the ore a success, In 1871 a couple of rotators on a 
different principle were erected at Birmingham, and in 
1875 rotator works were started at Towcester with three 
rotators on this new system. The plant at Towcester con- 
sisted of three rotators with their producers, &., a 
reheating furnace, and a steam hammer. The producers 
were similar to those already described. The rotator con- 
sisted of a horizontal revolving cylinder, 7ft, diameter 9ft. 
long, of wrought iron with contracted ends, lined with 
bauxite bricks. It was carried on friction rollers, and 
could be rotated at any desired speed by means of a emall 
three-cylinder engine. The front end was closed simply 
by a movable working door; at the other end were the 
group of four regenerators, with their ports arranged as in 
the following diagram—Fig. 8—where a a' are the two 


K 
air ports and gg! the two gas ports, each vertical pair— 
1.¢., either and g or and together. two of 


the rotators were arranged thus ; the thi 
had only air re 
gas always entering by the aperture g—Fig. 9—whilst a a 


one, however, 


Attempts have been made to appl the basic process.of -; 
working 
up common .phosphoric iron in the Bessemer converter— - 


erators and no gas regenerators, the 


pense, such as must necessarily be attached to a basic — 
Breet being incurred. As to the question whether 


iron in steel making was, therefore, abandoned. It was 


/ 
= 
Had this charge been simply melted without any chemical 
change taking place, it would have contained about— 


serfed alternately forthe admission of airand the escape of the 


héated air and gases resi 
This system 
appears even preferable to the former one. e gas and 
air thus enter the rotator at the back end, where they com- 
bine, producing a flame which is’tarried 
own pressure aay to the working door in front, when 
it is reflected and drawn up to the stack; by this means 
the body of the rotator is ‘kept full of flame, the flame 
striking downwards into that portion of the rotator that 
happens to be lowest. In order to understand the process 
as carried out at Towcester, we will, as before, examine in 
detail the working of a charge. 5S then that a 
has just been drawn ; most of slag is run off, 
leaving a little in the bottom, the rotator is left at rest, 
the gas and air are cut off and the worKing door opened. 
Some highly calcined pieces of ironstone or of ilmenite are 
thrown in and et ¢ to set there. Thus, a flat side with 
a number of rough projections is formed which helps to 
turn over and mix the ore during the ensuing process, It 
must be mentioned that when a rotator has been newly re- 
lined with its bauxite lining, it is necessary to fettle it. 
This is done by throwing in some 5 tons of hammer scale 
_-and a little crushed coal, firing up, and rotating the furnace 
slowly till a thick uniform layer, capable of retaining the 
heat, is formed on the bauxite bricks. It is this fettling that 
forms the true working lining of the furnace. When the 
flat side formed by the solidified mm | has set, the interior 
of the rotator is at a dull red heat and is ready for charging. 
The charge at Towcester consisted of a mixture of North. 
amptonshire ore, bituminous coal, and limestone, crushed 
er edge rollers and passed through a gin. riddle. 1n 
the ps which we will select for illustration the charge con- 


ively. 


/ Tons. cwt. 
The chemical ion of this charge may be tabu- 


y 
lated as follows, showing the amounts of each element 
present in hundredweights :— 


cwt. ewt. ewt. ewt. cwt. cwt. 
Alumina .. .. ..| 1°444 0-040 1°484 
— | 3% 1100) — — | 2-294 
Ferricoxide .. ..| 5°192 | | 0°340 10°712 
Sulphur .. .. ..| 0005 | 0040 | | 0°094 
Phosphoric anhy- 
dride .. .. ..| O215 | | 0-018 0°242 
Bilica .. .. .. ..| 1556 | 0°196 | 0°440 | 0°090 _ 2°282 
Carbonic anhydride.| — 0°360 0-360 
Volatile matter... ..) — 1°530 1°530 
Carbonaceous residue) — | 8°086 

8463 | 6979 | 1964 | | | 28°886 


This charge will contain altogether 9°282 cwt. of metallic 
iron. The various ingredients are brought ready crushed 
in wheelbarrows, and dumped out upon the iron plate in 
front of the furnace. There they are well mixed by a 
couple of workmen with shovels, and then thrown into the 
rotator. As soon as the charging is finished the working 
door is let down, and made as tight as ible with clay, &c., 
and the rotator is started, revolving slowly. The gas valve 
is then about half opened, the air valve and damper being 
fully open. The coal begins to decompose at once, giving 
off a thick yellow smoke. This ceases in about twen 
minutes, and is —" by a thin black smoke in muc 
smaller quantity. This, too, ceases usually in about an bour 
from the time of starting the rotator, and-more gas is then 
ually admitted, the process being continually watched 
y the furnaceman through a sight-hole left for that purpose 
in the working door. The chief points to be observed are, 
never to have an oxidising flame, and to keep the tempera- 
ture as uniform as possible. Complete reduction will usually 
have taken place in about two hours, The reduction is indi- 
cated by the particles of reduced iron commencing to cohere. 
When this takes place the furnaceman should try to ball up 
the iron, 7.¢., to work it into lumps by driving the rotator 
fast, if the temperature is high, but at a slower rate should it 
be low. The heat has to be forced as much as possible. 
When thei ron has as far as practicable been worked into 
two or three Jumps—if it were to form one lump it would be 
too big to be withdrawn—the rotation is stopped, and a 
portion of the slag tapped off by a tap-hole contrived for 
that purpose. If n the rotator is driven a few 
turns more to finish balling up the iron, and the iron balls 
are then withdrawn by means of tongs, bars, &c. The 
balls are carried to the steam hammer, and forged into 
blooms, which are then reheated in a mill furnace and re- 
hammered. The rest of the is then tapped out. The 
composition of these slags is the following, No. I. being 
the slag before, and No. IL. the slag after, drawing the 
iron :— 


L IL 

oo 16°50 20°40 

Lime 2-09 trace 
Ferrous oxide oe e 46°95 49°27 
Ferric oxide .. 7°05 
oric anhydride ‘ 5°22 38-465 
Sulphur 1°032 0-768 
M ee 0°489 trace 
oo 28°10 18°80 
100°381 | 99753 


has been found to work well, and: 
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made by this process; but upon the whole it was not a 
success, particularly from a financial point of view, and the 

ions at Towcester were soon brought to a 
About the year 1875 a couple of rotators were erected in 
Nova Scotia at the well-known Acadian iron mines, to work 
the brown hematites of these mines. Here, too, they were 


them found that they were of advantage in the puddling 
process , but that they could not ball up in them 
unless they stopped the rotator and balled up hand in 


way. 

It must therefore be admitted that these last attempts of 
Sir William Sieniens to produce iron direct from the ore 
have not been attended with the success which has crowned 
all his other .efforts, and have, indeed, never fairly passed 
the experimental stage. What would have been their 
future their talented originator lived to carry on his 
researches, it is needless, as it is useless, to speculate. 


LEAMINGTON WATERWORKS. 

Sir Freperick BraMWELL, who was some time ago called in 
to advise the Leamington Corporation on certain points connected 
with their new artesian waterworks, recently attended the 
annual meeting of the Council, and announced that everything 
ry manner. The works 


columns on the 19th September, 1879. 
no material alterations made in the machinery beyond 
making the pinion shaft true, and providing new pinion 
blocks and improved means of adjusting the pinion shaft, 
so as to keep it in a line with the crank shafts of the two 
horizontal engines to which it has to be coupled up. A new set 
of cylinders to be provided for the engines; a third boiler 
has fixed, and the flues of the two included in the original 
contract pumps have been greatly 
ei set—which lifts 1100 gallons minute— 

now supply all the water required for the yt and 
suburbs, containing altogether a population of nearly 24,000, Sir 
Frederick Bramwell stated on the 9th inst. that the whole of the 

i was in duplicate, with the exception of the pinion 
shaft, ond he recommended a spare one should be previded as a 
prudential step, like insuring a house, though he thought it 


red 

of the work has been to remedy the 
the pumping machinery, which was fixed 
over the mouth of a large well, 20ft. in diameter within the 
brick lining, and 112ft. 6in. deep. The only support originally 
was the brick lining of the well, only 9in. work; but sub- 
sequently increased in thickness by another half brick. Sir 
Frederick Bramwell, looking at the diameter of the well, the 
weight of the machinery, the load of the water, and the vibra- 
tion caused by the working, considered this support insufficient, 
and actually unsafe if two sets of pumps had to be worked 
together. Four solid piers, constructed of best bricks and 
Portland cement, have accordingly been built up from the solid 
tock, which is reached about 35ft. from the top of the well. 
These four piers carry the massive wrought iron girders which 
now support the pumping machinery. 

The contract for the machinery was originally given to Mesers. 
Charles Powis and Co., of London, but was taken out of their 
hands in 1878 by the then borough engineer, Mr. Jerram, and 
the work was finished by Messrs. Young and Co., of London. 
There have already been two actions arising out of the works— 
one by Messra, King and Co., of Hull, who sank the well and 
made the bore hole at the bottom ; and one by Messrs. Young 
and Co., which was decided in the House of Lords in favour of 
the Corporation, on the legal point that Messrs. Young and Co.'s 
contract with Mr. Jerram to complete the works, did not bear 
the- borough seal. Messrs. Charles Powis and Co. have now 
served the town clerk with a writ, claiming about £15,000 as 
damages for not having been aliowed to finish their contract 
—an unpleasant fact which was announced at the same meeting 
that Sir Frederick Bramwell reported that the works have at 
last been satisfactorily completed. . 


ae LETTERS TO THE EDITOR. 
not ourselves the 
opinions of our 


THE DISTILLATION OF COAL. 

S1r,—I notice in THz ENGINEER of the 7th instant an abstract 
of a on “The Destructive Distillation of Coal,” recently 
read by M. Scheurer Kestner before the Paris Academy of Sciences. 
In this paper the author professes to show that, commercially 
speaking, the question of the substitution of coke and gas for 
general heating purposes, in place of coal, is ——— on whether 
the profit arising from the recovery and sale of the ammonia 
duced in distillation is or is not more than counterbalanced Ge 
pe peg tion due to the decrease in the calorific power of the coke 
and gas, as compared with that of the coal from which the products 
have been derived. Calculations are then given to e that the de- 
crease in the calorific value is ter than the profit on the 
ammonium salts, unless the cost of the coal is below about 8s, per 
ton; and figures o! ‘essor Forster and Messrs. Jameson 
Armour, relating to the yield of ammonia under various 
are quoted in proof. 

Now, Sir, without wishing to undervalue the importance of 
ammonia as a bye-product in the distillation of coal, and the 
enormous advantages that would accrue to the community at large 
if some means be discovered for utilising the whole, or even 
the greater part, of the nitrogen in this manner, I would submit 
that the arguments in M. Scheurer Kestner’s paper are founded 
on an entirely wrong basis, while certain factors, which are always 
present in modern coking processes, and which very consid ly 
modify the results, have been completely . The great 
mi le by the author is in the assum that the money 
value of a thermal unit is the same, whetlier the heat is produced 
by the combustion of coal, coke, or gas. This we know is not the 
case, for by com g the selling price of blast furnace coke with 
that of the coal from which it is made, we can see at once that for a 
given thermal effect the cost of coke is about two and a-half times 
as great as that of coal. Of course, this is an extreme instance, 
but it anes as an illustration of the fact that in otvating Be ed 


be 
tion of smoke, and in which the heat utilised is only, any, 50 per 


of 

operation, the yield of usually about two-thirds of | Again, no bet bees of dhe valuable 

exceedingly irregular, Some very good iron was certainly whieh ove 
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Sm,—My father has sent me the following beontitully general 
of action of th , for I 
space in our hope you can 
y-street, Westminster. 


OsmonpD P, Fisher. 


et 
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chan 
angle @, whilst O J makes a complete excursion from ite ition 
nearest to Oz, until it returns to the same position again. For the 
Then treating the curve A as a polar, of which O is the pole, the 
area of the curve is } /r°d @, the integration being taken between 
the limits defined by the excursion of OJ forth and back again. 


To find the expression rd in a tangible form we have, by the 


r sin. asin. + sin. 0, 

cos. @ = acos. + b cos. 
= a? + 2abcos, (6-y). 


d 
Differentiating, we get d = 
1+@ 
Hence, red: 
do= dy +20 + abeos. (6-y). (dv + 0) 
a? + + 2ab cos. 
the of has been found to be equal 


de +4). con x (a9 +46), 
tion to'the curve may be defined the form 
= 0, Y,)}. 


Hence, d 0 is given in terms of and (0~¥) is. lkewiee.. 


given in of ¥. Hence, we may 2 

ab, cos. x =F (a.b. Way. 

+ a constant. 
Suppose the excursion of OJ to be from WV = ato y = 6 and 

back again, 


2 (area A) = a? B - atat + F(a.b. 8) -F(a.b.a) 
; +@a-a’B +F(a.b.a)-F(a.b.8) 
which = v2. d 6, betwecn the limits of , defined by y being taken 
from a to 8 and from B toa. Now this latter integral is given by 
the reading of the wheel. Hence area A = 4 U? x total ¢ of 
the angle 0, as shown by the wheel. QE.D. 

And it ap that the action of the instrument does not de- 
pend on the of the Geen apt 


RAILWAY RATES AS APPLIED TO SECOND-HAND MACHINERY, 


Srr,—As the above is a very important matter affecting one of 
the principal industries of this country, namely, the machinery 
trade generally, and considering it now fully time some steps were 
taken with a view to a material reduction in the present 
rates charged by the various railway companies for the conveyance 
of prhenns , ett machinery, &c., as compared with new, I trust 
you will excuse me trespassing upon your valuable space for the 
pu of placing before the large number of your influential 

ers who are so deeply interested a few facts concerning the 

uestion for their consideration, comment, and assistance, as I 
think you will agree with me the space will be well occupied. The 
facts are: At the present time railway rates for new machinery are 
based an excessively high scale on account of the value 
of the traffic and all at company’s risk, there being no rate 
at owner’s risk. Now, the rates charged for second-hand ma- 
chinery of any kind are ly the same as for new, but should 
ony e have been caused to any second 
hand stuff in transit, the railway com 
to its actual value as second-hand, although, as before explained, 
the greater value rate for new machinery has been charged for 

A fair consideration of this matter will, I feel a 

y 

receive 


in machi generally if they 
of ther 


tion pon 
the present day is positively necessary for the well- of 
commerce in this _& 


chinery is not what it was some ten years oan, anon railway © 
same for new or | 


rates, with to it, remain precisely the 


band machinery to at least one-half those at present charged in 
lewport, Mon., December 13th. 
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THE PoPULATION.—What will be the popula’ 
1891 ig.asked in the census rt, If we assume that the. h 


1861, the will be 29,705,186, 


to 
nies at once deal with itas — 


508 Dae. 28,°1888, 
onsuccessfu! nd did not do any b ar when ney were 
, tried for puddling. The puddlers who were set to work 
question the applicability of a open on economical 
our au un’ 
ight be in th f refuting 
mig urged in the way o' a is 
occasion demanded it. T. B, 
35, Queen Victoria-street, E.C., December 18th, 
Let P be the 
pointer, W the 
wheel, J the joint, 
P 
were commen in 1876, and have altegether cost £37,928, o w 
which £8069 has been expended under the direction of Sir Al 1 
Frederick Bramwell, since the notice which a in our — t x ae 
figure. 
constru 
their seriousconsideration, because, forinstance, in my own casealone, 
I should send over the lines to. and from different parts of the 
country many hundreds of tons of machinery annually more than 
Iam pew f to do at present in consequence of the excessively 
og high railway rates at present in existence. It would certainly be 
beneficial to the railway companies and to all interested 
would go in for a reduc- 
sands of tons of plant con changing bands, as ; 
high rates ‘really prohibit competition from a distance. It ought 
in mi w s the value of metal and ma- 
I will not er e@ matter at present, but trust it 
: will receive attention and be followed up with the highly desirable 
wd unit—a remark which fully applies to the use of coke and gas 
or general heating purposes ; for it is obvious that a smokeless fuel 
in which 80 or 90 per cent. of the total heat of combustion can be 
——— | utilised should be estimated at a very different rate per thermal 
It was found exceedingly difficult to keep the working + ahs ———— 


THE EMPIRE LUBRICATOR 


panying engravings illustrate anew, inbelesten, strengthen the packing rings without adding much to their and the cil inserted from the inside between the jaws on 
t. 


fe. Empire,” an American invention now being introduced in ; : barnes 8s por secured with pins, &c. A A are the packing ti 
country by Mr. H. E. Morris, of 151, Cannon-street. It is| The coil springs are inserted from the inside, and the ends of | rings; B L the coil springs ; C C the bars through the coil springs ; a 
fitted on the steam inlet side, and lubricates thé steam with '| their bars are secured with brass pins between jaws formed on | D D the pins to secure the bars between the packing ring jaws ; Pas 
great ity and at any desired rate. It is a lubricator of | the ends of the packing Ene, Sees any necessity for strain- | E E the junk ring ; F F the body of piston ; G G the jaws on pack- yas 
the ent type, and its construction will be readily under- | ing the rings in putting in the coil sprin and their pressure is | ing rings to receive she coll ESE bar ; H H the steel washers, EE . 
stood from the accompanying engravings. A is the from adjusted by the thiknew of «steel washer a cach end of the ing to the thickness of whi the pressure cn coil pring is a 
steam ; B, condenser; C, water Rgwitiog wires: D, reser- spring. The packing rings are extra strong, are fitted just ; K K the wave springs ; L L the doubled over butts on 
voir for oil; E, filling cup; F, oil regulating valve; G, glass sight : 
eed ; and H, outlet to the steam pipe. . Steam is condensed in B, FIG.6 7— 
which can have the surface increased in various ways, as by. Fi ME easy ‘ } 
corrugating it,as shown in the external view. The resulting . "4 3 
water forces its way into E and expels the oil, from which rises 
through the water G a drop at a time, so that the attendant can 
se¢ at any time how it is working. The rates recommended by 
ie inventor are:—For 10 indicated horse-power, 1 drop 
tute ; 20 indicated horse-power, 2 drops 
horse-power, 4 drops per 
horse-power, 6 drops per minu A 
8 drops minute; 300 indicated horse-power, 10 drops 
minute; 400 indicated’ horse-power, 12 drops: per. minute ; > : 
i horse-power, 15 drops per minute. Of course, in many ; Bg, i - 
cases it may-be found necessary to use more than this quantity, 
as much depends upon the pressure of the steam and the piston : , ?- 
450-horse power was supplied at the rate of 25 to 30 drops 
minute; and, on the other hand, we know of a marine engine ; : = 
1300- power where the feed onl 2 
two drops per minute. The lubricator is, we un i an barsaas 1 = 
satisfaction. It may beseen at work on the steam engine supply: 
ing electric light at the First Avenue Hotel, Holborn. 
MACLAINE’S PATENT “PERFECT” PISTON. 
Tue accompanying engravings illustrate a piston invented and ; 
patented by ‘Mr. MacLaine, of Belfast, which has been fitted to z 
several steamships, among others to the s.s. Galvanic and s.s, Teelin 
Head, both of Belfast, and is, we understand, giving complete satis- 
faction. pistons are fitted with two rings, cut 
through transversely in one place, and ha’ a shallow recess be- 3 
tween their contiguous formed by small outside and inside 
outside and inside flanges on the 
to five lengths of flat wave springs of tempered steel, with the ; locks cast in the springs ; O O the i 
ends of each spring doubled. over, forming a butt nearly thé C springs ; and P the pin in ovalled hole to prevent the packi..g 
depth of the recess to maintain the es position... The 
waves of these springs are cont y the screwing down of is 
the junk ring, and a ly unlimited pressure can be put mie a. 
them to hold the packing rings perfectly firm and steam- 
tight against the junk ring and the body of the piston, The that an automatic apparatus for ig 
outward expansion of the packing rings is derived from a coil will be very a 
ring w cut through, arranged to press der, as piston‘ works thoroughly steam t wenty a ee 
inner surface of the cylinder. rings ‘are turned up true | friction and wear and tear of both the. packing rings and the date tho of , 1884, the day upon 
fit for the cylinder, and ; cylinders are, it is claimed, thus almost annihilated. ‘ which the Act comes into operation. of rules under ee 
withstand without Fig. 1 is a sectional elevation of the piston, showing packing | the Act can be purchased at the Patent-office sale department, 
so that when opened about rings, coil spri wave nerieg in its recess, packing ring blocks, | Cursitor-street, cery-lane. It will not be possible to place y 
expand gradually &e, &e. Fig lan piston, with junk ring removed, | the forms for application under the Act 
spring is showing a packing ith blocks cast in it, a coil spring, a | offices before the 20th December, but any if they * 
In very large pistons erie of spring all round between the body of piston and the | fi, may ptepere forms in manuscript in conformity with the rales. “ 
ingerted between the inside of ring, pin to prevent: packing ring| Tue Fiest Proressorn or NavAL ARCHITECTURE.—Mr. Francis A 
but these are seldom’ required, as the coil travelling round, &. . 8 is an enlarged detail section show- | Elgar, naval architect, of the city of London, has been unanimousl, y 
packing throughout their of ‘singe blocks cast in them, | elected to the of Naval Are the University of 
ithe the wave spring between outside flange of packing | & w, which was recently endowed by the widow of the y 
| Mr. John Elder. Mr. of the late Royal School 
of motion rings and body of piston, &.. Fig. 4 is an enlarged detail section x 
of Naval Architecture and a member of 
piston moring om through the coil spring: showing the wave spring secured | the Council of the Institution of Naval Architects, He has had > 
tact. with the cylinder. between both outside inside flanges of packing Fig. 5 ; the 2 
t experience in the design and construction of warships for 
being driven inwards, is an enlarged detail plan, showing: the of the pin for amd and; He 
are cast in the page nen: Goreuny sound. 6 is an enlarged | investigated the causes of the disasters which befel the +s 
the body of. the showing the of securing the coil pr his evidence the rulings were based at- the 
outer suffaces of the bar with piris between jaws on packing rings. 7 is an | official in both cases, The new Professor is the first who 
i a 
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' the whole question, with every 
that the balance of advantages was in favour of the 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual m of Corporate Members was held on 
Tuesday, the 18th of December, Mr. Brunlees, F.R.S.E., Presi- 
dent, in the chair, to receive a nae from the outgoing Council 
on the state and condition of the itution, and on the principal 
matters that had engaged their attention during the now expiring 


year. 
It was stated in the t ing to the policy pursued 


in the several class¢s com 
ive of the Students, had included the transfer of 40 Associate 
embers to the class of Members, and 4 Associates to that of 
Associate Members; the election of 1 Honorary Member, 41 
Members, 223 Associate Members, and 15 Associates; and the 
restoration to the register of 3 Associate Members, The deduc- 
tions arising from deaths, resignations, and had been :— 
1 Honorary Member, 33 Members, 25 Associate Members, and 21 
Associates. The net result, therefore, was an increase of 48 
Members, and of 165 Associate Members, with a decrease of 10 
Associa the Honorary Members remaining. the same. The 
gross number on the books was 3588, as against 3385 twelve months 
b+ being an increase of 203, or at the rate of 6 per cent. Durin, 
e session 81 Students were Associate Members, and 17: 
candidates were admitted. The ber of Students now on the 
books was 722, as against 707 at the co ding period last year. 
With respect to the constitution of the cil, a memori 
been received from some of the leading Members practising in 
India, the most important point of which memorial was to ask the 
Council to convene a special general meeting of Corporate Members 
for considering and, if approved, of enacting a new bye-law to 
enable members ent in India to return one member to the 
Council, and to effect the election by a use of voting papers. 
Upon this memorial legal advice had been taken. The Council, in 
their reply to the memorialists, while agreeing that arguments 
ew be adduced in favour of an election of the whole 
Council by means of voting pa stated that no satisfactory 
argument could be advanced in favour of this being done by one 
section of the members, and that they were therefore not pre- 
pared to memorialise the Crown for a supplemental charter 
embracing such a provision. It was stated that the large income 
now received was simply the result of growth in numbers, and was 
not due to an increase in the subscriptions, which remained the 
same as in 1837, when the mt scale was adopted, while the 
material advantages offered in the interval, increased ten- 
fold. For five years the accounts had heen so set forth as to show 
ata glance onthe debit side the three items of income proper, 
capital, and trust funds, while on the credit side had also been 
iven under three heads, the general expenditure, investments, and 
rust fund disbursements. Five years ago these totals amounted 
to £14,230 for receipts, and £14,450 for expenditure; this year 
they were £17,578 and £17,431 respectively. The excess of 
income proper for the year 1883 over 1882 amounted to about 
54 per cent. Last session there were twenty-four ordin 
meetings, ac which sixteen papers were read and di a 
the President’s inaugural address occupying one evening. A 
feature in the ‘‘ Minutes of Proceedings” which had not, 


attracted general attention, was the wide geo- | £8; 


eee range of the countries whose engineering had been 
ealt with, either in the character of communications read and 
i , of sel pers, or of abstracts from foreign sources. 
There was no civili country—from — = the far East to 
California in the far West, from New d to Norway, the 
public works of which had not been referred to; and in several 
cases, as, for instance, the paper ‘‘On the Mineral Resources of 
Tonking,” information had been given which, in addition to its 
professional importance, was of great general interest. In the 
same way matters of moment to all classes of engineers, to 
naval architects, and’ to the great manufacturing industries of. the 
7, were contained in these volumes. On the other hand, 
sev of the communications proved that the — so long 
levelled against English engineers of neglecting theory, was no 
longer true. The foreign abstracts had also borne good fruit in 
this direction by indicating the progress of engineering science 
abroad, thus inciting the members to record the results of théir 
igi researc! For some of the original communications 
submitted to the Institution Telford medals and premiums 
were a led to Messrs. R. H. Tweddell, G. H. Darwin, W. 
Anderson, Major Allen Cunningham, R.E.; and A. 
Telford premiums to Messrs. J. G. Gamble, P. O’Meara, W. 
Morris, J. Fernie, J. lish, !Professor Dr. J. Weyrauch, T. 
©. Fidler, ©. H. Moberly, J. Standfield, W. C. Unwin, J. Harding, 
and ©. F. Tufnell; and the Manby Premium to Messrs. T. B. 
Lightfoot and J. Thompson. The subjects treated at the special 
meetings of students were of a fairly varied character. Of the 
nine papers then read and discussed two had been thought worthy 
of amg in the “ Minutes of ge 2g and five of the 
authors had received Miller Prizes, these being Messrs. H. J. 
Eunson, P. V. Appleby, A. Beckwith, T. 8S. Lacey, and H. H. 
Parkinson, The Council expressed regret that no . r 
had been received of sufficient importance to deserve a Miller 
Scholarship. The Howard Quinquennial Prize for 1882 had been 
unanimously awarded to the late Sir William Siemens in con- 
sideration of his important discoveries, and of the valuable im- 
vements he had effected in the manufacture of iron and steel. 
e Council had had under consideration a memorial from several 
non-resident Members, urging that the date of the annual general 
meeting as fixed by the bye-laws, viz, the Tuesday previous to 
Christmas Eve, was inconvenient, especially when the Tuesday was 
closely followed by Christmas Eve, as it would be in 1884. It was 
~~ ye that if the meeting were held at the end of the session— 
in May or June—it would enable many more country members to 
attend, and might at the same time be equally desirable in other 
ts. The Council had on several occasions carefully di 
desire to meet the views of the 
memorialists, but had felt compelled to arrive at the conclusion 
resent 
practice. Reference was then made to the course of six lectures 


‘on “The Practical Application of Electricity,” which had been 


delivered by as many lecturers, all of whom belonged to the 
, and whose services and 
those of their assistants were given gratuitously. The Council 
felt assured that the members would fully appreciate the 
amount of time and labour required of such 
lectures. ly su attracted 
crowded audiences; so much so indeed, that many 

mt were excluded for want of 
accommodation. The cil had arranged for a second series 
during the current session on another of the “‘ Great Sources of 
Power in Nature,” namely, ‘‘ Heat in its Mechanical lication.” 
It was intended that these discourses on electricity and heat should 
be printed and issued to the members. The invested funds of the 
Institution now amounted to £43,250, and of those under its — 4 
as trusts to £14,642, together £57,892. Of these funds £16, 
were in Government 3 per cents., and the remainder in 4 per cent. 
Debenture Stocks of the leading British railway ——— In 
conclusion, the Council thought that whether regard be to the 
primary object of the Institution—the advancement of the science 
of civil engineering—or whether it be had to the growth of the 
ig faithfully. discharged the trust to their care by 


had | they had anticipated in getting s 


— 
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After the reading of the the President presented the 
Telford Medals, the Telford and Manby Premiums, and the Miller 
Prizes for 1883, and the Howard Quinguennial Prize for 1882, to 
the several recipients. The adoption of the report, having been 
moved-and seconded, ‘was, after discussion, agreed to. Cordial 
votes of thanks were then passed to the President, to the Vice- 
Presidents and other members of the Council, to the auditors, to 
secretaries, and to the scrutineers for their several services. 

The scrutineers that the following gentlemen had been 
duly elected to serve on the Council for the anaes year :— 
President, Sir J. W. tte, O.B.; Vice-Presidents, Sir 
Frederick Bramwell, F.R.S., Mr. E. Woods, Mr. G. B. Bruce, and 
Sir John Coode; other Members of Council, Mr. B. Baker, Mr. J. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

gathering of ironmasters on Change this—Thursday—after- 

w er possible, bei onged through the whole of this 

It was re that a few sheet mills restarted on Wednesday 

night, and that at some other works the forges will be set on to- 

day; but most of the works will remain shut down until the 
beginning of next week. Proprietors have been less successful than 

ifications from the galvanisers 
and others to make early deliveries. 


The meetings are fixed for January.9th in Wolver- 
hampton, and the following day in Birmingham, At these gather- 
ings it is anticipated that marked bars will be re-declared at 
£8 2s. 6d. to £7 10s., and sheets and plates, rolled by the same 
houses, at £9 per ton. There is cantataly not the remotest pro- 
bability of a 10s. advance—marked bars always move up or down 
by at least this figure—and it is pretty much agreed that there is 
no room for a 10s. drop. The Earl of Dudley’s single best bars are 
therefore likely to open the January quarter at £9 10s. per ton, 
double best at £11, and treble best at £13, Simultaneously his 
lordship’s rivet and angle iron is likely to remain at £10 10s. for 


single best, £12 for double best, and £14 for treble best. Common | £ 


T-iron rolled at his lordship’s works will be £9 2s. 6d.; and le 
iron quotations as here :—Common, 12s. 6d.; single best, £1 f 
double, £11 10s.; and treble best, £13 10s. 

The other leading houses in the trade will take their cue from 
Messrs. William Barrows and Sons. The best crown bars of this 
firm will, it is believed, be re-announced as £9 per ton, and double 
best £10, Crown plating bars, £8 to £9 10s., according to quality ; 
best scrap bars, to £10; best angle, T, and rivet iron, £9 10s. 
to £10 10s.; and best swarf iron, £10 10s. ‘‘ Bloomfield” hoops, 
of from 14 to 18 w.g., will most probably be £8, and best hoops, 
£9 10s. These quotations will regulate the prices of other best 


for ising and hant i 
eets for galvanising merc! urposes were very vario' 
iced this afternoon, 20 w.g. for galvanising generally fetched 

5s. at the works, or £7 15s, delivered Liverpool ; 21, 22, 23. 
and 24 w.g. were quoted £8 2s. 6d. by } rege makers, delivered 
Liv 1, but some second-hand makers did not refuse orders at 
, 26, and 27 w.g. were priced at £9 2s. 6d. by best makers, 
and £9 by second-class makers. 

The output of sheets continues to increase. This week an iron- 
works which has been standing some time at Westbromwich, but 
which has now been remodelled, has been set going again by 
Messrs. J. W., Z. W., and John Onions Bros., who will trade as 
the Greets Green-street Iron Company. Three mills altogether 
will be by and by in es and thin sheets of, say, 27 and 28 
w.g. will mostly be rolled The firm enter upon the works with 
an extensive practical experience of the sheet trade, and the senior 

ner was up to a while ago manager at Messrs. Smith and 

*Lean’s Eartosh Ironworks, near Glasgow, where sheets are the 
staple product. The new plant and machinery has been supplied 

~ essrs. J. and 8. Roberts, engineers and ironfounders, Swan 

age. 

Next week a guide mill which has been lying idle will be re- 
started at Millfields, Bilston, by Messrs. J. and W. Saunders, of 
Deepfields, but there is no forge attached. 

Prices of small iron of this description favoured buyers to-day. 
Hurdle bars were obtainable at a8 low as £5 16s. per ton at works, 
and common smithy bars at £6. £6 5s. could scarcely be called the 
minimum for strip iron, and hoops were to be had from some 
makers at less than £5 10s. 

Business in angles is prejudiced by the eng armewney from the 
North of England. Now that the shipbuilding demand is slacken- 
ing, angles rolled in that part of the kingdom are offered here for 
merchant purposes, the difference in ore is securing sales, 
Although the railway freightage rate from Middlesbrough is 15s., 


Northern angles are to be had here at 10s. per ton under the terms | Thursda 


which certain Staffordshire firms are asking. 

ig iron is nant this week. Prices remain at 62s, 6d. to 60s. 
for and to 82s. cold blast. It 
is noteworthy that rice of specialty foundry pigs is rising. 
The representative here ct the Blaenavon , Company announces 
this week an advance in the prices of its make of cold blast iron 
of 10s. per ton, bringing the = delivered in this district up to 
£6 15s. The rise is attributable to the increased demand for the 
commodity, but the quantity selling hereabouts is very small, and 
is confined to the best ironfounders, who use it asa mixture for 


wor: 

The Blaenavon Company claims for these pigs that their actual 
analysis shows that they are only second in quality to charcoal 
pigs. They are made from the company’s argi us ores, and are 
smelted with a seam of charcoal coal which they mine exclusively 
for this purpose. The quantity made is very limited, only one out 
of the company’s eight furnaces ak one on this iron. 
Prominent among the buyers of these splendid pigs are our Govern- 
ment, who have used them for a great number of years 

» The Blaenavon Company anticipates, I am told, doing an in- 
creased business with this district in Bessemer steel bars for edge 
tool purposes, when, in January, it shall have commenced the 
manufacture of steel with its new plant, which it has been putting 
down for the past seven months or so. 

Scrap iron is coming into South Staffordshire in large quantities 
and in various forms from the Principality. For steel shearings 
middlemen demand 57s. 6d. per ton, but it is difficult to realise 
much more than 56s. The figure at which middlemen buy leaves 
vendors about 45s, or 46s. per ton at works in Wales—which is 
none too much. 

The galvanised iron roofing manufacturers are moderately well 
supplied with orders, but the profits they are realising are becoming 
less by reason of growing 

There are some good inquiries for agricultural machinery for 
export, and all kinds of pulpers, crushers, &c., are in demand on 
home aceount, 

Machinists do not report so good a demand as some monthsago for 
new plant for galvanised corrugated sheet iron manufacture. 

iption un execution; and additions and repairs ts 
eetrenhiies are finding work for the hands. Engineers are 
curious just now as to who will secure the contract for the new 
vanising works which, as I last week announced, is soon to be 

id down at But although he be 
submitted some firms, no definite selection 
believed, yet been made, . 


An important contract for heavy ironfounding and engineeri 
work is now in Gburse of completion at the extensive ieduvedipand 
+ ag? in Wolverhampton of Messrs. Bayliss, Jones, and 
Bayliss. It is for a large portion of the machinery and millwork 
which is being laid down at Jarrow-on-Tyne by the new Hive 
Sheet Iron Company. The spur gearing is of. l size, the 
average weight of the wheels being about 10 tons The fly- 
wheel weighs in the aggregate 63 tons, the rim weighing 40 tons and 
to! is wheel, together with other parts of the 
contract, has just been despatched. The rim is rectangular 
and is of 27ft. diameter, and was cast in 10 ton seg- 
ments. The arms are elliptical and were made in one casting, 
the time occupied in — being less than two minutes. The 
molten metal was supplied from one furnace and three cupolas 
which are erected in the foundry a few yards away from the castin, 
it, For the convenience of railway carriages the arms have ha 
be me in two, and the nts will held together with 
strong dowels of best hamm iron and cotters, and on each side 
of the boss will be weldless steel hoops 44in, square. The castings 
are clear and sound and all the edges are well defined. Messrs. 
Bayliss have also on order the silling and other wrought ironwork 
required to — the plant together, and this part of the contract 
will weigh about another 40 or 50 tons. To ensure a perfect fit, the 
work is put together on the ground before despatch to the North. 

The safe ers are busy, both on home and foreign orders, and 
at some of the establishments the work in hand is of a heavy c 
When, the other day, at the Highfield Works, Bilston, of Messrs. 
Thomas Perry and Son, I saw some large safes which were going 
away to New South Wales, and also a massive one, measuring 7ft. 
high by 5ft. wide and 3ft. 6in. deep, weighing nearly three tons, 
which was to the order of the Wednesbury Local Board for their 
offices. I may add that in their beds department the same 
firm have just executed, and have also now in hand, valuable orders 
rad map America, and that they are fairly busy with the home 

e too. 

The railway fastenings trade, such as chairs, dog and twisted 
spikes, brobs, bolts, macbine-made nuts, and the like, is reported 

ratification is this week expressed at the news 0! 
the continu«d indications of a revival in the foros, 4 demand. 

The strike amongst the nail makers of. the Lye, Hales Owen, 
and Old Hill districts for an advance in wages has terminated, a 
compromise having been effected. 

Some surprise has been occasioned by the notice which, it is 
understood, has been posted at the Patent-office that patentees 
who have already paid the £50 stamp duty, due before the end of 
the third year, will not have the option of paying the remaining 
100 by,instalments, as provided for in the case of patents under the 
new Act, but must pay it ina lump sum before the end of the 
seventh year if they wish to renew their patents, To inventors 
hereabouts such notice ap) inconsistent with the second 
schedule of the new Act, which seems to them to permit of this 
duty being paid by annual instalments, amounting in the 
aggregate, however, to £120 instead of £100. It is not yet clear 
that any representation will be made to the Office which might 
lead to a withdrawal of the notice. 

_ In reply to ‘a communication from the Derby Chamber of Com- 
merce, the Board of Trade have written that it is not their inten- 
tion under the new Act to attempt any official determination of 
the originality of @ patent, since, as was pointed out in Parliament, 


usly | such determination ‘would not prove satisfactory to inventors or to 


the public. 

As to the use of thé Royal Arms as an ornament upon ranges 
and stove-grates and-other articles, the department, ‘* while 
not binding themselves as.to their future policy, state that they 
have no intention, as at présent advised, of attempting to enforce 
the provisions of the new Act in the case of these manufactures, 
This answer is deemed very satisfactory. 

In view of a probably increased trade between this district and 
Spain if the negotiations for a new treaty should be brought to a 
successful issue, the Chamber of Commerce of Wolverhampton have 
forwarded a memorial to the Spanish Consul-General asking for the 
appointment of a vice-consul in the town. 

Among the total of 295 private bills to be presented to Parlia- 
ment during the ensuing session is one by the Birmingham Com- 

Air Power Company. This company describes itself as pro- 
posing to supply compressed air for distributing motive power trom 
one or more centres to manufactories, furnaces, and works, and to 
supply air for ventilating, refrigerating, or blowing furnaces. 
Messrs. Arthur J. Capel, Ernest Ibbetson, D. Geo.,Sandemann, and 
J. C, Macdona, are named as i promoters, and the capital of 
the company is put down at £300,000 in 30,000 shares of £10 each. 


NOTES FROM LANCASHIRE. 


} (From our own ) 

Manchester.—There has been very little business doing during 
the past week owing to the holidays. There was no wens rr er 
either the iron or the coal exchanges on Tuesday, business in both 
cases being postponed until the Friday, and iron and engineering 
works have in many cases been closed from the Saturday until the 
y, with collieries closed for one and two days as a rule. 

Where any business has been done in the iron market prior to 
the holidays priees, so far as local and district brands of pig iron 
are concerned, have been fairly steady, makers having held for 
late rates in any orders that have been given out. With the close 
of last week moderate sales of Lancashire pig iron were made on the 
basis of 45s, less 24 delivered equal to Manchester, and one or two 
fairly large lots of Lincolnshire forge iron were bought. to renew 
contracts at prices equal to 44s, 10d. less 24 delivered at Man- 
chester. Scotch and Middlesbrough irons have been offered at low 
figures without, however, inducing any material accession of buying 
beyond what consumers have taken for ial requirements. 
Generally, however, it would not seem to be so much a question of 
price as of probable requirements, and in most cases large con- 
sumers are holding back until the January quarterly meetings, 
when ier wet be better able to judge as to the prospects of next 
year’s e. 

The hematite trade continues in a very depressed condition ; 
there are offers in the market, and in one or two cases for fairly 

quantities; but these are at prices so miserably low that 
ers are not inclined to accept them. 

In the finished iron trade there have been very few orders given 
out, and these only at low priccs. Good Lancashire and North 
Staffordshire bars can now be bought at £6 2s. 6d., with inferior 
brands at £6; hoops, which are wieg saat in the market, are to 
be bought at as low as £6 5s, to £6 7s, 6d.; and sheets at £7 15s, 
per ton delivered into the Manchester district, 

In the coal trade there has, up to the holidays, been a generally 
steady business doing in all classes of round coal. There has not 
been any actual pressure, but the orders coming in have taken 
away all the ye of the pits, with a little filling up out of stocks 
in some cases. House fire consumers have, been anxious 


common, 6s. to 7s.; burgy, 4s. 6d. 
to bs.; best slack, 3s. 9d. to 4s. 3d.; and ordinary qualities, about 
3s. 6d. per ton. 


In the hematite trade prices have shown a persistent downward 
tendency all through the year, and tay kav not, for a very long 


also'in od the amount of professional knowledge diffused 
by its publications. The constitution was now sufficiently broad . Barry, Mr. G. Berkley, Sir Henry Bessemer, F.R.S., Mr. E. A. 
‘ to include as. Corporate Members all persons who had acquired a Sir J. N. Douglass, Mr. C. D. Fox, Mr. A. Giles, M.P., 
eminence in the og or who, by their training and experi- | Mr. r, Mr. W. Pole, F.R.3., Mr. W. H. Preece, F:R.8., 
ence, were entitled to be considered civil engineers, whatever | Sir Robert Rawjinson, C.B., Sir E. J, Reed, K.C.B., M.P., Sir W. 
branch of engineering they might follow. The changes that had | Thomson, F.R, and Sir Joseph Whitworth, Bart., F.R.S. 
f 
to get in their — prior to Christmas and the New Year, and 
the commoner classes of round coal have been going off well for 
: : furnace and iron-making purposes; but burgy and slack have been 
only in moderate demand for engine purposes. With the closing 
of works during a portion of the present week there is, of course, 
. : only a limited demand for manufacturing classes of fuel, and in 
these trade will only be quiet until after the turn of the year. 
Prices remain without alteration, and at present there is no indica- 
tion of any change with the close of the month—certainly not in an 
| irection. At the mouth best coal ges 10s. to 
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with no present indication of ge 
A downward tendency in prices also characte! 
finished iron trade Spring the year. The basis of prices upon which 
makers were, Doras | when the year opened was about 


2s, 6d, 

by manufacturers than buyers 
had evidently anticipated ; the market showed a tendency to rally, 
and difficult 


orders at under £6 5s, A steady business ensued, and | 1s. 


came into the market at £6 2s, 6d., and business hers pretty much 
on this basis, until the Staffordshire strike gave another temporary 
stronger tone to trade, The stoppage of the Staffordshire eg 
erred a considerable weight of business into this district; the 

local ironworks got filled up with orders. There was a — 
are for prompt delivery, and prices hardened up to £6 5s. and 

7s. 6d. for bars, with hoops fetching £6 12s. 6d. to £6 15s., and 
sheets £8 5s. to £8 7s. 6d. per ton, delivered equal to Manchester 
or Liverpool. The chief pressure was caused by the requiremen}s 
for shipment, and with the termination of the Staffordshire strike 
_and the close of the ship ing season, there was a rapid quieting 
down in trade, with a pon giving way en which with the 


had felt so disposed, they might have been able to sectire 
reductions in wages, for the workmen have been literally at their 
merey. Except in two instances there has been no alteration in 
es during the year. One large firm engaged in the American 
e—chiefly in the Western States—has been obliged to reduce 
their hands, and even with the lessened staff are now very oe 
Though all markets are reported to be dull, the languor isc 
owing to the United States, where, in addition to general depres- 
sion, the political contests are fought so keenly as to seriously 
interfere with business. This year the ‘‘ fall” orders have come so 
late that they cannot be executed this year, and will help to give a 
fillip to the beginning of 1884. Cutlery firms anticipate a brisker 


spring trade. Stocks in dealers’ hands- must have been worked 
y sro to the lowest limits, and supplies cannot be much | 
omer. Already several nice orders have emptied a few 
sheives, 


A very heavy contract for cutlery was recently placed with two 
local firms. An old-established company determined to see if 
price would raid Bare work—cut their quotations down to a merely. 
nominal profit—in fact, no profit at all, They lost.the contract by 
per dozen, It was a big thing, being for ten New: Zealand 
steamers; but cheapness, even with the reputation of a t 
house against it, carried the day by the mere.feather-weight of 
1s. perdozen, 

Generally the cutlery and electro-plated manufacturers com- 
Ee of a Yaa Christmas trade at home. Orders are now coming 

from tralia. Messrs. ‘ood Bros,’ cutlery works, 
Arundel-street, have received-a very extensive order for ivory table 
knives for Australia. Messrs. John Sorby and Sons have also been 
favoured with a line for the same market in sheep shears. 

It is impossible now to tell accurately the course of Sheffield 
trade with America, as the United States consuls, by a recent 
order, have been forbidden to supply statistics of mo ty I am 
in a position, however, to give some indication of what has been 


close of the year do not average more than 2s, 6d. for bars, | done in 1883, There was a heavy demand for cutlery in January, 
£6 7s. 6d. for hoops, and 15s. for sheets, delivered equal to | but February, March, April, and May were all al A sudden 
‘Manchester. bound took place in June, owing, in a considerable measure, to a 


_ In the coal trade business has been fairly steady during the past 
ear, with prices certainly no worse, and in some cases a shade 
- than those obtained during the previous twelve months. 
Against this, however, colliery proprietors have been a 
by an advance of 10 per cent. in conceded in November, 1882, 
which has not been covered by the slightly better  sverr which toa 
limited extent they have been able to realise. i prices 
-of round coal have not varied much more than nae ton 
during the year, and engine fuel not more than 6d., and 
the closing are much tlie same as those with which the year 
opened. One of the chief features during the year has been the 
colliers’ agitation for an advance of wages, and this has had no 
inconsiderable influence upon the course of trade. Before the 
autumn set in the certainty that the colliers would with the close 
of the year commence an agitation for an advance of wages had its 
influence upon the market, Colliery proprietors were ve 
about entering into contracts except at prices which would cover 
the risk of a strike or advanced wages, and so general was the 
feeling of eryaccmmy 5 with regard to the future that it had a 
material effect upon the basis upon which contracts were taken. In 
the gas coal contracts, although there were a few sellers over two 
or even three years, the bulk of the colliery prs armen were not 
willing to go further than twelve months, and advances upon the 
previous year’s prices were asked, but these were only obtained to 
avery limited extent. In the railway contracts an effort was 
made to obtain an advance of 1s. per ton upon the previous year’s 
prices, and although this was not successful, owing to the com- 
tition for the contracts which shut out one large firm that held 
or the advance price, a large proportion of their annual contracts, 
amounting to about 100, tons, still an advance of something 
near 6d. ton was obtained. The complete collapse of the 
miners’ agitation is, of course, a matter of such recent occurrence 
that I need not further refer to it; the result has been that not 
only has all further upward tendency in prices disappeared, but 
there has since been some giving way, and very much will now 
depend upon the weather and the development of trade as to how 
far present rates can be maintained. 
Barrow. —The hematite pig irom market in this district, for.a long 
_time in a very unsatisfactory and unsettled state, shows no sign 
of reviving. Sales are very few indeed and at such prices as to 
mhake the transaction of no value to the seller. The output of 
metal from the furnaces has been reduced, and in some cases con- 
‘siderably so; but notwithstanding this fact a very heavy tonnage is 
_ going into stock and will continue to do so, so long as the market 
maintains its present dull position. Steel makers are the princi; 
users of hematite iron just now. Prices are unch » last week’s 
quotations still ruling. The expectation which is indulged in in 
some quarters, that trade will revive with the New Year, does not 
ive much promise of realised, At present I cannot see the 
aintest indication of such a thing. Steel makers are steadily, 
ena not busily, employed. Prices are still quoted at £4 10s. to 
£4 1 Iron ore dull at 
unchanged rates, Coal and coke steady. Iron shipbuilders are 
likely to have an order or two shortly, 


4 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) : 
1883 has been a most Sloaypotat year. It opened with 

‘expectation of trade slowly but steadily reviving, oer it closes wit 

business languid, prices lower than they were at the opening, and, 

except in one or two departments, no particularly bright pros 

for 1884. The backbone of local industries—steel and iron—have 


74s., and during the year ty A fell to 62s.; but in the previous year 
0s. to £7 per ton. This was entirely 
the great demand which set in from America—a ‘‘ boom” 


: a steady decline all the 
ear, The Midland Company is having rails made at Working- 

and delivered at Morecambe, its nearest station, Of course 
It will have its rails a few per ton cheaper, but the 
lower quotation is not all gain. It loses the carriage of the raw 
material to Sheffield as well as the carriage of the manufactured 
product. In its own case the latter item may not amount to 
much, but it cannot afford to pull even its own rails for 
nothing, and in other contracts it may be doubted if it does not 

encouraging 


—. @ loss in the uction of steel rails at the 
Armour-plates have been in brisk demand d the whole of 
the , and both local firms engaged in their ‘uction are well 


very in 
reports 
ou man rers give rather various of th 
year’s trading. During the first seven months there was a i 
call for all markets, Sucx eta dro off, and during the later 
bag og of oa ear the leading establishments have not able 
more 


keep their men to do this it has been 
cutlery ufacturers 


chary | dis 


g | in the manufactured iron 


are to 


+ call for razors before the increased duty of 10 per cent. came 
nto operation in J — The second quarter showed a better 
demand for steel than the first, but there was a decided falling off 
in the third quarter. The exports of cutlery to the United States 
during 1883 were less in value by £20,000 than in 1882, and in steel the 
falling off was equal to £100,000, . On the whole year the trading 
shows a decline of £450,000. This looks an alarmin amount, but the 
gravity of the fact is somewhat abated by the qui aes statement 
that in 1882 there was a rush for Bessemer steel rails, which were 
exported to the value of £500,000, while in 1883 the States took 
not much more than one-third of the amount. 

Coal has been fairly called for in house, steam, and gas qualities, 
and prices have slightly improved ; but in all other sorts there has 
been a heavy drop. Though the threatened strike is for the 
moment averted, the D 

i to try for 10 per cent. At a conference of miners 
recently held at Chesterfield, it was stated that the men employed 
at Butterley had been granted an advance of 2d. ton, and that 
at six collieries in that district, employing about hands, 10 per 
cent. advance had been already conced This will make a lever 
for the delegates at the Manchester confervnce, to move the miners 
to fresh action elsewhere. ‘ 

This week is being held as holiday time. Boilermakers and 
others are busy doing repairs to machinery in the various works ; 
and in Brightside and Attercliffe, owing to the cessation of smoke, 
it is possible to see the sun at noonday. 


THE NORTH OF ENGLAND, | 


(From our own Correspondent.) 


THERE is but little to report this week with to the 
Cleveland iron trade. Business is almost at a stan and will 
be so until the termination of the holidays, Buyers hold back 
their orders, except for small and pressing lots, and even these 
they are now able to place with merchants, at lower rates than 
those which ruled last week. No. 3 g.m.b., has been. sold at 
36s. 3d, pee ton for prompt delivery, and grey forge at 34s. 9d. 
Makers ask 3d. to 6d. per ton more for No. 3, but rarely meet with 
success, as consumers show little disposition to buy ahead. 

Nearly all the manufactured ironworks are closed this week 
for stocktaking and repaits. The prospects of the immediate 
future are far from encouraging. Fresh orders are scarce, thoug 
prices have been considerably reduced, and it is not unlikely that 
some of the mills will have to work short time, unless an improve- 
ment takes place soon, as old ccntracts are mostly nearly com- 
plete. The quotations for finished iron are as follows :—Ship 
—_ £5 a ton ; shipbuilding angles, £5 10s.; and common 

. £5 12s. +y all free on trucks at makers’ works, cash 10th, 
24 per cent. Puddled bars are £3 10s. to £3 12s, 6d. per ton. 

e steel rail trade remains in a very depressed condition. It is 
said that orders for heavy sections have been placed below 
£4 2s, 6d., but the general quotation is £4 5s. per ton. 

An action under the Employers’ Liability Act was last week 
brought against Messrs. Andrew Leslie and iron shipbuilders, 


of Hebburn Quay, by arivetter named Skell ‘in their employ for’ 
thro 


injuries receiv: ugh a defect in the plant, whereby he fell 
down into the hold of a vessel on which he was working. Skelly 
claimed £250. hag? 4 found there wasa defect in the scaffolding, 
and awarded him £80, 

i resent year Messrs. R. Dixon and Co., of Middles- 
brough, have built seventeen vessels, the total tonnage being 
$1,017, and the horse-power 3220. Messrs. R, C: and Sons 
have launched five vessels of 4780 tonnage, whilst Messrs. W. 
Haskess and Son have turned out a total tonnage of 2650. At 
twelve vessels, the aggr mnage being 21,413, and the horse- 
power 1780, Messrs. R. Irvine and Co., of Hartlepool, built six 
a with a tonnage of 8269 and 780 horse-power; and 
Messrs. T. Turnbull and Son, of Whitby, turned out eight steam- 
ships, of 13,662 tons and 1170 horse-power, © ~~ - 

ir. Spence Watson, of Newcastle, has signified his acceptance 
of the responsible position of referee in the approaching arbitration 
trade. Dr. Watson has never before so 
acted, and does not profess to have any special knowl of the 
business. But he agrees because selected uuanimously by both 
parties to the dispute, and because he hopes to be the means of 
restoring harmony between émployers and employed in a great and 
importantindustry. Both secretaries are now very busy preparing 
their respective cases. There is a strong feeling outside thi _ 
ticular trade that the employers and employed within it would be 
wise to unite in trying to cheapen the cost of production. Prices 
have fallen and are still f: in spite of the desires and efforts 
of both to prevent them, tives are not, thérefore, 


high prices and good wages on the one hand, and low prices and 
bad das on the other hand. ey are rather either low prices 
and low or idle works and no wages at all. However, the 


members of the Board cf Arbitration 
to a third person the difficulty they a 
upon among themselves, It is to be hoped that Dr. Watson 
maintain, as a man of sense and j 


judgment, and as a political 

economist, the high reputation he has long enjoyed as a Political 
er. 

Messrs, R, Hill and Co., of the Middlesbrough Wire Works, have 

just secured a order for steel wire— tons—for the new 


ave done wisely to refer 
to have been unable to 


uare inch, will be made from ingots 
produced by the Acid mer, or Siemens process, This order 
will ocoupy the first six months of next year to execute. Messrs. 
Hill and Co. are thus very differently situated from their neigh- 


bours in the iron trade, for very|féw of the latter can see how 
obtain employment beyeud even the mouth of an 


yshire and Yorkshire colliers seem | - 


h | £14, 


Bute Docks management. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THERE has been comparatively little business in the Glasgow iron 
market this week, owing to the holidays. e@ main feature of 
interest has been the issue of the annual statistics of the pig. iron 


fly | trade: These were looked forward to with considerable difference 


of opinion, larly as regards the amount of the'stocks remain- 
ing The quantity stores Was; of course, well 
known, being reported on ’Change day by day ;. but it ran fered 
a year, at Christmas, that anything. like certainty, ix attained with 
reference to the quantity of pig iron held by, makers in. theix private 
‘as it is then gui that official figures are isaued, ‘The makers 
a meeting on Friday afternoon, and :thestatistios:then made 
up were, ag regards the stocks, a disappointment) Instéad of 
owing @ decrease, more or less important, they, actually diaclosed 
an increase of 24,416 tons. The decrease in Connal’s stores was very 
sue greater than that amount, so that the new ¥ practically 
gins, with the te stocks at the same~ e as at the 
commencement of 1 The approximation in the outputs of 
1882,and the year now closing is also remarkable, there being only 
the small increase of from to 3000 tons in favour of the present 
ear. A committee of the: Association of Iron Merchants and 
kers, who prepare their annual statement and obtain returns 
of the consumption in the malleable works and foundries and other 
items of importance in addition to those issued by the ironmasters, 
issued their report on Wednesday, and the information conveyed 
in both reports is embodied in the following tabular statement :— 


| | 1888. 
1888. | 1882 
| Increase. | Decrease. 
| tons. tone. | 
Production... .. 1,129,000 | 1,126,000 8,000 
Consumption :— | 
In foundries | 285,000 
In and steel works! 248,000 | 297,00 
Quantity of malleable iron pee 
and made — 1883, 
427,000; 1882, 474,000 .. 483,000 | 585,000 | 102,060 
igo, 419,612—less Eng- 
lish iron transhipped (esti: 
mated), 4000 .. .. .. 415,612 | 432,175 
Coastwise.. .. .. .. | 4,045 | 184,021 
Railway to England 27,343 28,804 | 
| 647,000 | 645,600 2,000 
Stocks :— 
In Connal’s stores.. .. .. 584,138 | 608 604 
Quantity in makers’ hand..| 250,862 |  247,£96 
| 885,000 | 836,000 | 1,000 
_ 1883. 1882. 


Average price M/n warrants... .. 46/9 49/44 
Average number of furnaces in blast... ..  .. 110 108 
Number of furnaces in blast on 25th December 103 112 


Number of furnaces 148 148 
Imports of English iron & water—tons. *432,000 345,000 
west price touched in 1 da ee 06 60 
est price paid ... os ce. ce 49/34 


, and in malleable iron and steel works 160,000 tons, It 
be interesting to state that all classes of pigs have materially 
declined in value during the year. The i 
from.103. to 12s. 6d. per ton, g.m.b. 4s, 6d., and warrants about 
5s. 6d. per ton. The new year will begin with somewhat moderate 
prospects, but there is the hope that in its course better returns 
may be obtained by those engaged in the pig iron trade. 
Business was done in the warrant.market on Friday at 43s. 8d. 
9 ton. The market was closed till Wednesday, when owing to 
he unfavourable annual statistics, warrants fell to 43s. Ojd. On 
Thursday—to-day—the warrant market was very depressed, and 
quotations fell to 42s. 10d, ton. It isnot expected that much 
business of importance will be done in the market during the coming 


we 

The malleable iron engineering departments have) been fairly 
active during the week finishing up work preparatory to: the New 
Year’s holidays, which will extend over the greater part. of next 
week. The past week’s shipments of manufactured articles from 
fon embraced machinery to the value of £20,000 ; steel goods, 
a me sewing machines, £3588; and iron manufactures, 


The coal trade has been busy during the week, but will now dis- 
play scarcely any activity for a week to come. 


ap oe the consumption of English iron in foundries was 


WALES AND ADJOINING COUNTIES. 


(From our own C 

THE coal trade of last. week was oneof almost unexampled brisk- 
ness, the colliers labouring well to get up a good total to their 
credit for and coalowners pressing to complete 
their orders. e. total shipments from the principal ports 
amounted to 200,000 tons, exclusive of coastwise shipments, and 
of this Cardiff alone despatched 150,000 tons. The excessive 
traffic on the Taff Vale was conducted without a hitch, the trains 

ion on the part of th 
am note another generous concession on the of the 
This is the taking away of all charges 
for siding accommodation at the docks, The Roath sidings of the 
Taff Vale being complete, have relieved the Bute Dock sidings, and 
at once there is a generous action to shippers. This is purely 
e ra pursuance of an open- policy, not with a 
disarm, they will if it shown the 
Barry mo t benefit ily ing 
their ‘gears they will do so, not otherwise. The battle pending 
will be one of a vigorous character. -The.cost of a line of railway 
to Barry went in costs in last contest, viz., ,000. Sir Geo. 
Elliott, who, like northern coalowners, has a strong dash of the 
sailor in his composition, invited the whole of the officers and 


view to 


sumptuous dinner on Christmas 


lls. easily. Rhondda No. 3 is very stiff at 10s. 6d. Small coal hd 
getting into better demand, and house coal of best samples is a 

_ This week and the next will witness some degree of falling off in« 


ing’ 
New Year's trade. Prospects at present are for a continuance 


» second brand rails are sought for freely, but orders 


are put in for good substantial steel rails of the old 
Metropolitan” character. Possibly this slackness shown by rail- 
pont and other companies is fror; a praiseworthy desire to exhibit 


take place. A little over 2800 tons of manufactured iron 
left Cardiff and meet last weck. Nearly 20,000 tons of irow 
ore also came in—a rather venturesome transaction, as trade in that 
article is very quiet. 

De Bergue’s plant, &., has been cleared away, and now the shell 
and site of the works are to be disposed of. runs the destiny 
of all the old works. In the meanwhile —— is outvi the 
machinery is 


e 
ly, and the men aj 


* Of this amount 
190,000 tons in malleable tron and steel 


brands have fallen | 


crews of all the vessels in ae Dock, Newport, to a. 
Prices remain firm for all descriptions of coal. Four-feet fetches : 


after which there will be a conspicuous brightening up i 


With their completion a change will very - 


tons has been consumed in foundries and ~ 
works, 


period, touched so lowa point. Makers at the commencement of So 
the year were asking about 62s. 6d., less 24 cent., for good Re a 
foundry brands.delivered equal to Manchester; but Fagg wd 
had to give way until, about Le sar oem as low as to 56s. 6d. r 
was taken for some consid foundry orders, and’ the year 
i if ie in a miserably de) condition 
unabie to secure orders at this figure, and as contracts whic! ’ me 
kept them going ran out, concessions of from 2s. 6d. to 5s. per ton 
were necessary to secure new business, These . concessions, i 
however, were only regarded as a prelude to a further down- 
ward movement, and merchants began to undersell freely, ae 
been depressed of late to an extent which has made itself felt all : 
round, In nimege'y hematites suitable for Bessemer and Siemens j 
were at 62s, per ton, which was maintained up to 
arch; then the value dropped, and continued dropping till the 5 i 
date on which this is written—Dec. 26th—when the quotation for 
hematites is 55s. In January, 1882, the prices were from 72s. to 
which collapsed in @ month or two, and prices have been fallin| : 
ever since. Cold blast irons, which opened at £4 10s,, have fallen 
to £4 7s. 6d. and £4 5s.; conmon forge irons have been lowered in % 
value by 2s. during the yore. 
Steel rails were fairly called for by home companies at the 
beginning of the year at about £5 ton. Itis now hard to y 
On for 3 way wagons are r ; in 
tires and axles the German producers are maker 
able, and is being rapidly placed. : 
wil and Black Vein Col- 
resolute in standing out. 
— 


‘ 


i 
| 


Lester, New York, U. 
5775. H . J. Allison.—(8 D. v.8) 
5776. Capurer Cases, & , H. J. Allison.-(M. J. Wine, 
Washington, U. ae 
5777. Crncurts, H. J. ons U.8) 
5778. Trrzs, H. J. Allison.—(L. B. Benton, 


Johnson.—(&. heimer, New York, U.8.) 

. COMPOUNDS FOR MARKING BLackBoanns, &c., P. 

M. Justice.—(N. F. Potter, Providence, U.8. 


R. Bassett, Birmingham. 
5785. REOULATING Apparatus, W. E. Rath- 
5780. Mera Ties for Boots, &., J. 8. Crowley, 
5787. Equatisima Paxsure, E. Edwards.- (4. Zalm, 
5788. Onzs, W. R. Lake.—(C. Cheiry, sen., 
8.) 


ConpucTors, &c., H. H. Lake.—(C. 
W. Bra 


H. Goebel and Philadelphia, U.8.) 
5791. Mippuixes . R. Lake.—{7. Walter, 


8. 
_ 5792. W. R. Lake.—{T. S. Nowell, 


5795. Mixinc Hyprocarsons, &c., with 
Srzam, R. B. Avery, W: U.8. 

5796. Fiviw Currents, A. Lorrain, Rich- 


5797. Propuctse Motive-powsr, M. P. W. Boulton, 
Italy, and E. Perrett, London. 
5798. 8. P. Wilding.—(C. @rabau, 


.- 5799. TORPEDOES, C. A. Lozdon. 


5800. for Cover:nc 8. C. Lister, 
5801. Camnee Serp and Gram, J. Arderson.— 
(Messrs. Lyall, Gray, and Co , Caleutta ) 
5802. Propuction of Ammonia, &., L. Q and A. Brin, 


5808. Paixtora Macuinery, G. W. Osborn and Dr. W. 
Yates, London. 


19th December, 1883. 
5804. M. R. Cobbett.—(F. Howerayt, 
New York, U. 
5805. Wasnira, Ygast, M. Bradley, Manchester. 
5806. COMMUNICATING BETWEEN PERSONS at any Dis- 
tance, G. C. Gibbs, 
A. Brydges.— 


. TRam MITTERS, &C. 
CW. 0. M. Mi Yorn, 
58u8, Paistinc with Mera, Encravinos, T. Shields, 
5809. Gas Lamps, F. C. Glaser.—{J. A. 
5810. Leap on Houpers, P. Lawrence, London. 
5811. ~ or Hops, F. C. Glaser.—(4. Kempe, 


20th December, 1888. 
5816. Sars’ Winpiasszs, W. Clarke, Gateshead-on- 


5817. Mrratiic Waerts, J. Warwick. 
8. Macuinery for Maxine Warets, T. N. Robin- 
son . Fieden, 
5819. CaRD-oRINDIXG Macuines, G. Hoyle, Rochdale. 
6820. Ratsinc, &c., Suirs’ Boats, C. Fox, Birkenhead. 
Workino STONE, G. London. 
5822. Wixcues, W. Clarke, G: -on-Tyne. 
5823. G. Vv. Fosbery, Guildford. 
8824. Merariic Sunraces, A. M. Clark.— 
UV. Bianley, New York, U.8&) 


London. 

5831. Boat Cover Rart, A. H. Bremner, Thurso. 

5832. Liontixno by means of Vapour, 
N. L. Pouschkareff, Moscow. 

5833. Convertixc Continvovs Rotary Morton into 
Step-by-step Motiox, C. D. Abel.—(A. 
Kaiser, Freiburg, Swit 

5834. Froormxc, G. Howard, Cricklewood. 

22nd December, 1888. 
5835. Compounns for Ixsutatixe, &c, A. Muishead, 


London. 
5£36. Or. Burners, J. C. Morrison and R. Smith, 
London. 
5837. Macuixezs, T. Coltman, 
5838. &c., Macuinery, W. Tatham, Rochdale. 
5839. &c, E. Holtham, 


6840. Moutpep Orwamentat Articizs, C.D. Abel. — 
(C. W. Radcke, Berlin.) 


5841. Woop, C. D. Abel -—(J. A. Koch, 

big Bolton. 


Bar 
for J. Clark, London. 
5846. Grixpixc Onzs, &c., T. W. B. 


, London. 
5847. Recoverrsc To from Tux Surmraces, A. P. 


sea. Loom Buk @ ichols, Boston. 


THE 


Himmer, New York, U.8) 
5857. 


tion from C. I Kane and R E. Lester, London.—18th 
December, 1883. 

5788. AsBestos CLoras, 8. Pitt, Sutton.—A communt- 
cation from H. W. New York, U 
December, 1883. 

5793. Savery Pres, Lake, London.—A com- 

from J. Jenkins and G. P. Farmer, 


munication 
Mont Clair, U.8.—18th December, 1383. 
5334. Fixine Froonine, G. Howard, London.—21st 
December, 1833. 


Patents on which the Duty of £50 


5291. H. Pickles, Burnley.— 
17th December, 1880. 

5298, Forwaces, E. P, Alexander, London.—17th De- 
cember, 1880. 


5805. Formine into Various Saarzs, H. 
R. Minns, London.—17th December, 1889. 

5806. Paxzvantine Wastzof WaTER in WATER-CLOSETS, 
T. H. Goodson, London.—17th , 1880. 

5803. Curps for Goren SrovTixe, J. Wiley, Darlaston. 


—18th December, 1: 
5818. jb or Compousns, G. A. Dick, 
London.—18th December, 18:0. 
4886. J. Hopkinson rnd 
A. Muirhead, London.— 24th 380. 
5372. Maworacrore of Sart, J. H. W. Biggs, Liver. 
—22nd December, 18°0. 
. Prevestine the of on Suips, 
J. ‘Goudie, East —Sist December, 18:0. 
51. Worxine Ralway Kes, J. Imray, London.— 
5th January, 1881. 
5363. Gus and VEscELs, HE Newton, London.—21st 


December, 

5403. Kium, E. E. Street, C ifton —28rd December, 1880. 

5442. CaRD-GRINDING APPLiaNces, J. Dronsfield, 
Oldham.—27th December, 18&0. 

5382. PresERvino Maar, &c, J. Ezkart, Bavaria.— 
20th December, 1 

Woop-TURNING Macuare, W. R. Lake, London.— 

st December, 

MACHINE Gows, W. Gardner, London.—22nd 
December, 

5402. AERATED J. McEwen and 

Spencer, Manchester.— 23rd 1880. 
5403. BRE&CH-LOADING D. Fraser, Edin- 
h.—23rd December, 

5751. Mazz, E. R. Southby, London --18th 
November, 1880. 

5847, Robinson, Westbromwich.—2lst 
December, 1880. 

5867. Woop-1UamING Macutnery, W. R. Lake, Lon- 
don.—22nd December, 1880. 

5869. Coursine A. Smith, Bradford.—22nd 

5376. 6. PaDiooKs, A. Linley, London.—22nd December, 


for Practica Mrtzorowey, F. H. 


F. Engel, Hamburg.—22nd 880. 

5482. Apparatus, ©. J. Wollaston, Lon- 
don.—80th December, 1880. 

Patents on which the Duty of £100 


has been 
4932. Apparatus, A. L. Normandy, Lon- 
don, = 


G. Jennings, London.—2lst 
Axes, J. Whitworth, Manchester. 


1876. 
4966, Rain Exps, &c., into Briers, &c , J. 
C. Hill, A. C. Pilliner, and W. Williams, Llantarnam. 
EaTIXG 
London.—20th December, 187! 
4940. Urittsina the avs for Genera’ 
Sream, A. Cordier, London.—21st December, 1876. 
4950. Loorep Fasnics, J. McCabe, Droylsden.— 
December, 1876. 


4935. 


Notices of Intention to Proceed with 
Applications. 


(Last day for fling opposition, 11th January, 1883. 
8825. Vetocipepes, H. J. Lawson, Coventry.—4th 
August, 1883. 
8956. Om, J. Longmore, Liver- 
- “fac C. Pollak, London.—l6th 
8974. Gatvanisrrs’ Fivx, &c., T. Kenyon, 
Eccles.—16th A 1883. 


ugust, 
&c., I. 8. McDougall, Manchester.— 
$990. Brakes, J. 8. Humberstone, Brentford.—17th 
Eq So: A. E. Wardroper, 
for 
Chichester.—17th 


18th A vgust, 1883. 


4032. for Hotpine Tyrer, J. Heywood and R. 
C. Ross, Manchester.—2044 August, 1 

4033. Borers, H. Lane, Lcndon.—20th 
August, 

4050. Avorrs, &., Haddan, London.—A com- 
Folios an’ C. Bramhall. — 
Av 1€83. 


40¢7. Spuitmye Gram, H. Simon, Manchester.—A 
com. from 


August, 1883. 
Gewerators, H. C. Bull, Liverpool.— 
23rd August 
4091. Fn mee Lamy J. O. Wilms and J. H. G. Schaper, 
Ham .— 28rd August, 1883. 
4100. Steam Traction Looomorive 
ling, Rochester, and W. D. D. and 8 


-Hull.—24th A ess. 
Coal, &c., Sheppard, Bridgend.— 


30th August, 1883. 
4201. ANASTHETICS, J Wetter, Wimbledon.—A com. 


—Slst August, 1888. 
4206. CouPLine 
cation from 


September, 1888. 


from V. H. F. von Swaine.—3rd September, 1883. 


4239. 
4290. H. C. Bull, Liverpool.—6th 


September, 

4442, 
nication from A. Biochwart & Se 

4839. Propvoixe Motive Power, 
—11th October, 1833. 


4950. Treatine J. Dewrance, Lambeth.— 
17th October, 


London.—A eee from N, de Kabath.— 

28rd October, 1 
5004. Mrutixo Foussces, D. D. Ry Stairfoot.—A 
partly from —26th October, 


5206. Treatine Peat, W. Browne, jun., Corkstown, 
and H. Gregg, Belfast.—2nd 1883. 

6830. AnTi-rouLixe ComPositiox, W. F. McIntosh, and 

8. Croudace, Dundee.—12th November, 1883. 


5870. Macuore for Houes, Letherby, 


Carr, New York, U.8.— 
Carr and Hobson. 


—1l6th November, 1838. 


5422. DyNaMo-ELECTRIO &c., C. T. 
Macuiwzs, &., Bright, 


—17th November, 1888. 


EFRIGERATOR Cans, C. 
U.8.—18th December, 188% 
5774. Looms, H. J. London.—A com. from C. 
I. Kane R. E. Lester.—18th December, 1883. 


July, 


—2 st 
4039. Hanpor'p for EBCH-LOADING 8. 
field, Stoke 
Southsea.— 


4056. Mzasunine Distaxers, J.T. Wi 
2let August, 1883 


munication from 
40°6. J. W. 
23rd August, 1 
4093. ens, 8 G. Browne, London.— 
24th August, 1883. 
August, 
4107. Susstrruts Sponces, 8. G: 
ham.—24th A , 1833, 
e.— t 3. 


ugust, 
4189. or Daussina Wetter, Wimble- 
don.—A communication f: Fischer and J. C. 
—30th 1883. 
4217. Gasatiers, &c., T. Ford, Birmingham.—lst Sep- 


tember, 1885. 


H. September, 1 
4267. VELOCIPED: New York. 
con ES, Brien, New York.—5th Sep- 
T. Wrench, Waterloo.—5th Septem- 


Lamps, J. R. P. 


4289, Lamps, A. Ragg, Choster.—6th September 1883. 
4899, Pewracrarn Enora Macuryzs, J. Mowat, 
Barrhead.—14th September, 1883. 


4407. Ww. Smith, Kettering.—14th Septem- 


ber, 1 
ton, — and G. Kapp, Chelmsford.— 


4463, Burrons and Sr H. E. Newton, London.— 
A communication from T, W. F. &mitten.—18th Sep- 
tember, 1883. 
of Sars, W. J. Clapp, Nantyglo. 
4714. Pips, J. Rebbins, London.—4th Octo- 
4872,’ Oapwance, C. D. A London.—A communica- 
(005. P J. Cla 
'REATING or CHEQ' Ww. 
Nantyglo.—15th October, 1883. 
5067. Cans, W. R. Lake, London.—A 
communication ghey Norton and J. G. Hodgson. 
5276, Macurmeny, J. O. Jefferson, H 
INDING MACHINERY 
near —A communication from H. 
—Tth November, 18-3. 
5811. Maxine Extract from the Bark of Tress, J. 
Fisher, Matlock —A communication from U. M. 
LECTRIC CoPpyine, etter, 
Wimbledon.— A communication from A. Schmid.— 
12th November, 183. 


5866. SELF-REGULATING &c., am, H. B Payne, 
Nottingham.—13th November, 1 

5407. OBrarnine CoPpPER SoLutions, 

London.—16th , 1883, 


November, 
54l6. Maworsoroas of Zino, A. P. Price, London.— 


1 
5473, Manuractore of Oxwe of Z A. P. Price, 
‘ARY Evoines,A. A. W. van 
near Dordrecht, Holland.—22nd Noven.ber, 1888. 
5493. Caimngy Cowss, F. Leslie, London.—23rd No- 
vember, 1883. 


5535, TELEGRAPHIC Retays and Reprarers, J. 


5559. Laue, G. Wood, Warrin November, 18838. 
5783. Asbestos CLOTHS, 8. tt, Sutton A communi- 

cation from H. W. Johns.—18th December, 


List of Letters Patent which the Great Beal on the 

lat ‘Decender, 1888.) 

3100. Iscawpgecent EvLecrric — R. Harrison, 
Newcastle-on-' June, 


—22nd 
8103. Rerinma Jots, K. T. London.—22nd 
8130. Rirte Paacrice, R. Morris, Black- 
heath.—23rd J: 
$129. for Darue Matt, E. Edwards, London.— 
23rd June, 1883. 
$143. ReovLatinc THe Pressure or Gas, H. Devine, 
Manchester.—25th June, 1883. 
$147. Cuarces for 
Caazs, R. Mi 


orris, Blackheath.—25th J 
$157. Manvractore of &c., London. 
—26th June, 1883. 


8164. of with Reter Desiens on 
Ladame, Paris.—26th June, 1883. 


Dero, 28, 1888,_ 


6. Lvorrene, ¥. H. F. Enge), Hamburg.—27th 


RD R. Bateman, Birmingham. 

8218. for &e., T. 
McEn' Liv — 28th June, 1883. 

8218. Mounrine or Execraic Lamps, W. 
R. Lake, — 28th 18838. 


‘une, 
8231. Ispicators for the 
Day at various Piaces, 8. Goodacre, Liver- 
—29th June, 1883. 
Boxes, H. J. ’ Haddan, Lordon.—29th June, 1888. 
$246. Osrainine Sarts cf Ammonra from ComBUSTIBLE 
J. w.— 80th June, 1883. 
. ExecrricaL Coxpvuctors, H. H. Lake, London.— 
Sra July, 1883. 
Fasreninoe, E. M. Loe, London.—8rd 
$297. Foroine Rattway Spices, &c , D. Abel, Lon- 
don.—8rd July, 1883. 


Imgay, London.—7:h 
$418. for Execrric w. V. 
Wilson, London.—11th July, 1883. 


8487. Manuracrure of MaLrose, &c., J. Imray, Lon- 


don.—12th July, 1 
8467. Grates, H. J. Haddan, London. —18th July, 1€83. 
8469. Corp Fasten Winpow Bumps, H. J 


for 
Haddan, London.—13th July, 1883. 
8853. SAPETY-CAR Sionats, W. H. Rush- 


ss, G. and 8. H. 
August, i883, 


rom the Orrration of GaLvaNIc 

Holmes and H. Emmens, London.—2lst 
Hotes in J. Richardson, North 


Shields.—2ith September, 1 
4788, &c., G. B. Sharples, Wal- 
ey, near 
4746. the Pistons of of ENGINES, W. R. Lake, 


1883. 
—9th October, 1 
POLVERISING Macutnzs, W. R. Lake, London.— 


October, 1883. 
Beanixa Buocks, M. Frenkel, Berlin.—17th Octé- 
4964. &c., Sounps a A. G. 
Brookes, London.—1 8th October, 1 
= Ssoppy Pickers, 8. Pitt, Su! Sutton.—28rd October, 


5088. for Horsgsnor Nats, R. H. Brandou, 
Paris.—24th October, 1883. 

5050. Macuines for FinisHine Natt 
R. H. Brandon, Paris.— 24th October, 1883. 

5090. SuBsectine MaTERIALS to the ‘Action of Dyzina 
Lrquors, F. C. Glaser, Berlin.—°6th October, 1883. 
5136. Beit H. J. Allison, London.— 

Octoder, 1 
515i. PLUMBERS! Tears, W. R. Lake, London.—30th 


Ovtober, 
5200. Yary, W. R. Lake, London.—lst 
November, 1883. 
&c., Mitis, K. J. Dance, Bristol.—7th 
$151. Fire-proor &c., W. Corliss, Provi- 
den June, 1888. 
for Trane, A. G. Evans, Manchester. 
—26th June, 
$182. GaLVaNiIo J. R. and J. W. Rogers, 
London.—27th June, 1883. 
$184. Apvertisements, C. F. Pollak, 
don.—27th June, 1883. 
$186. Picks for Misino, &c., G. W. Elliott, Liverpool. 
—27th June, 1883. 
mg. Maxine Canpizs, W. H. Beck, London.—27th 
8190. res, &t., H. Brunner, Widnes.—27th June, 
8195. Routers for ne Macurines, W. 
Brasier, London.—27th 
8206. 4 Bertus, E. Hoskins, Birmingham.—28th 


June, 1 
8207. W. Aubert, jun., Balham. 


—28th June, 
or Pecos, W. Allison, Glasgow.—20th 
‘une, 1 
$225. WaTER-WasTs PREVENTERS, E. Raitt, Brixton. 
—29th June, 1883. 


$227. Fastewines for of G. P. Lem- 
Balsall Heath.—29th June, 1888 
. CONCENTRATING, &c., Aow, W. J. 
8t. Helens.—20th June, 18& 
. Rotary Enornes, W. Frost, Manchester, and T. 
8244. Automatic ELEctric SIGNALLING H. 
J. Had on. — 80th J’ 
8247, Cooxine Ranors, J. Glasgow.— 80th 
mingham.—30th J 
8257. Borers, I. 8. McDougall, Manchester.— 80th 
8292. Execrric Arc Lamps, F. M. Newton, Belfast.— 
9th July, 


Bond, Luton.—20th June, 
idan, Lond 
H. Rees-Phillips, Bir- 
883. 
= aaron Sxms, L. A. Groth, London.—2nd July, 
8408. C. E. Van Haesendonck, Brus- 


the 
1777, 24.; 1888, 4d.; 1886, 4d.; 1915, 6d.; 2100, 4d.; 
2115, 6d.; 2122, bas 2147, 4s. 6d.; 2173, 4d.; 2184, 4d; 
21 6d.; 2200, 6d.; 2102, 6d.; 9019, 9917, 8d; 
2219, 6d.; 2221, 2d 2994, 6d.; 2226, 2d.: 2227, 6d.; 
9298, 6d.; 2229, ; 


E 
SPREE 


2295, 2d.;_ 2d. 
2305, H 2807, 6d.: 
2810, wd; 2811, 2313, 


2845, 6d.; 2349, 8d. 
2569, 2d.; 2376, 6d. 
2 2408, 6d.; 2414, 6d.; 2467, 6d. 
S508 od 2494, 6d.; 2497, 64.5 2612, 6d.; 2952, 6d. 
3446, 2d.; 4145, 6d.; 4257, 4d. 


ABSTRAOTS OF SPEOIFIOATIONS. 
ourselves 


Tickets 's in Poste Converancrs B. 
, Bdinburgh.—th Apri, 1883.— (Pro- 


2858, Prue Fasnics, J. Sillava 
THE PATENT JOURNAL. 5854. Suorrims, W. Brooks and T. Tweedale, Craw- 
Condensed from the Journal of the Commissioners of| shawhooth. ~ 
Patents. 6855. Imprecnatina Woop with Paorgcrive Svs- 
stanons, D. Abel.—(J. 4. Koch, Galveston, 
W. Herre, Berlin.) 
Darvesa Mecuawisu, A. J. Boult.—(J. C. Ten- 
Glyndon, U.8&.) 
tions Protected for Six Months on 
. of Complete Specifications. 
Reraicesator Cans, C. C. Palmer, Oakland. — 
; Applications for Letters Patent. 
name comm: are 
$303. Stitcamre or Brypina Booxs, H. J. Haddan.— 
18th December, 1888 5347. Hats, J. —A comm’ J. Cornforth, Birmingham.—5th 
5772. Fine-zsca’ D. R. Ck Reading. 
{ 6778. Cars, ©. Palmer, Sakland. 8872. and Tempres and their Fixuves, 
Oddv. Bradford — 7th 
TEERING, » Boa’ ea 
Nevember, 
r 5415. ws Mowers, G. 
A communication from 
5428. Hyproaes, D. Urquhart, London. 
—17th November, 1883. 
orth, New Jersey, U.S.—8th August, 1888 
4059. Gatvanic Ba’ 
578%. Maxine y, F. A. ton, an 
August, 1888, 
4027. Extractine and Farry Matrers, A. 
C. Henderson, London.—A communication from 
Dr. W. Schneider.—20th August, 1883. 
5798. Sarery Por, H. H. Lake —(J. Jenkins and @. P. 
Farmer, New Jersey, U.8 ) 
4071. GaLvanio O. CO. D. , London. 
a 22nd Augus’, 1883. 
d 4078. Mingx,’ Sarety Lamps, 8. Pitt, Sutton.—A com- 
mond. 
¢ 
London. 
4937 
5812. Lamps, &c., J. Rogers, London. 
5818. Heatine Steam F.C. Glaser, 
lin.—(H. Hempel, Leipsic.) 
5814. Apparatus Empioyep for ADVERTISING 
posss, C. 8. Nelson.—(F. Fontaine, Atalanta, U 
5815. Cowrro_iine or RecuLatine the of 
a &c., F. A. Pocock and E. George, London, aiv 
Cook, Sheffield. 
December, 1888. 
5826. CARRIAGES, Croall, Edinburgh. 
5827. TRANSFER ‘Dzsions, G. E. London. July J. Hampton, Lough- 
5828. Vessiis, H. J. Haddan, London.—(L. 4716. Ain Compressors, F. W. Scott, London.—4th 
Frits, Memphis, U.8) October, 1888 
5829. Sareiy Lamp, F. W. Pittuck, Hepburn-on-Tyne. | poors apd SHOES, T. Lilley and W. Skinner, 
London.—17th August, 1883. 
4018. D. Rylands and R. Potter, Statrfoot.— 
2234, 64; 2285, 2d.; 2237, 4d.; 2:83, 6d; Od.; 
2240, Sd.; 2244, 2d.; 2245, 2d.; 2246, 2d.; 2247, 2d ; 
2248, 2249, 2d.; 2151, 6d.; 2252, 4d.; 2254, 6d.; 
2257, 6d.; 2258, 4d.; 2260, 2d.; 2262, 6d.; 2268, 2d.; 
4068. Convevixe Fiourn, W. B. Dell, London.—22nd ; 
Patents Sealed. 2608, 6d.; 
2820, 6d.; ; 
2327, 2 2d ; 2830, 2d.; 2332, 6d ; 
; 
~ 4188. Carriaces, W. Gardner, St. Leonard's. — 
80th August, 1883. 
4195. Cotourninc H. H. Lake, London —A 
Price, London. the 
= Free-arms, H. F. Phillips, London. het Office of Commissioners of Patents. 
» Justion—(6 » Algiers.) | Bap Irons, &c., 8. Siddaway and A. Clay. 
24th December, 1888, ton, West Bromwich.—Jst September, 1883. 
4228. Sprinc Baran G._ Salter and J. Hughes, 
Ww This relates to a system of issuing t'ckets an 
4 4232. .—Com. reserving counterfoils, which serve to check the tickets 
issued, 


escape pete of a screw valve 
extent of opening of such orifice. 


1015. Coutars ror aNp Dovsusa, I. 


is inserted ing 
the spindle. Through the Pag of this ferrule 
les are correspon: holes in the iron or 
and which are = covered by a 
helical hoop of brass wire, which revolves loosely —_ 
the bobbin « upon that of the iron or steel 
immediately over or u} the upper spindle The 
helical hoop conveys the oil necessary for lubrication. 


2100. or pentane, C. D. Yates, Brixton.— 
25th A 1883. 


This relates to a ee consisting of a tube inserted 
inte a chamber formed so as to spread the gas at the 
= of ignition, and from which, the gas 

the inner tube, then th h a layer 
silicate cotton, at the same time mix g with air, and 
is consumed at the top of a perforated te. The 
flame acts upon a heater, in which the liquid circulates, 
and which consists of,a series of spiral coils. 
2122. Exrracrine Gotp rrom AURIFEROUS 
and J. Napier, Swans:a,—26th April, 1883. 


consists in 
it with salt, heatin; 


the ore, and, after mixing 
it in calciners, after which it is 
of lime and treated with an acid 


2172. NavicaBLe VE3sELS AND CONSTRUCTION AND 
ARRANGEMENT OF APPARATUS EMPLOYED THEREON 
AND IN CONNECTION THEREWITH TO BE USED = 
Ratsine AND axD DREDGING PuRPos:! 


This consists of a ‘self monocurvable” combined 
steam vessel and crane, so constructed as to be ada . 
able either for ordinary raising and lowering and e 


vating pu: , or for mechanical dredgin; rpeees, 


H. 0. Miller, Moscow.— 


1888, 
The new col ma’ uced oxida- 
tion of hy: le pong 
effected 


means ae chlorine or bromine 
in the presence of muriatic or other suitable acid, - 
2190. PorTaBLe A)PARATUS FoR DRILLING AND 

an R. H. Jones, Birkenhead.—1st May, 1833. 


an 
works around the stock and has two conte fomng in 
oa directions, and one taking into the ratchet 
the other into a ratchet ring around the toothed 
wheel and provided with internal teeth, which gear 
with the toothed wheel through a small pinion con- 
nected to a fulcrum lever to retain it in position. For 
large holes cutters are used instead of drills, and the 
forward motion is given to the cutter stock by a worm 
pong ona wheel surrounding the stock. 


of 

ribs ; ly, to 

toning the outer ends of locks, and sha the 

trough 8 al to receive them, and to aetes of the 

flattened against the notch of the 
iy, $0 ‘tips Sor ribs from a 

metal, perforated or cut away at 


This 1 e 
—_-* the stretchers and 


2211. Arranatos FOR or Correz, 
y communication J.C. Grant, New 


7888, 
ork.) — 


le; to 
vent dissi tion of the strength and aroma 
be making the same; tomaké the beverage 
iastantansousl at the moment it is required for use ; 
and to economise the beverage-yielding material. 
2212. Hosrery Stircumva Macutnes, J. Douglas and 
This relates to means eo cutting away the raw 
edges left after sewing two fabric together. 
A fixed blade is placed so t its back falta” into a 
= in the circumference of the cylinder just above 
row of points from which the fabric to be sewn is 
mded, so that edge is horizontal and 


ing outwards, es rs to a point in the direction 
of the work. ie blade works to and fro on a 
is frown the shaft of the stitching 


2218. Steam Roap Eyorxe Traction Wuetts, A. J. 
Boult, London.—1st May, 1883 communication 
from J. Baright; 8an Jose, U.S. 

This consists y in Providing the wheel at the 


Pectin te and one po thereof an inwardly pro- 
and plying elastic removable blocks 

then flange, and in removable 


op) to the inward ectin, 

ond in as to on d fold the 

ends of the shields placed over ® elastic bloc 

2214. Apparatus To BE UsED IN WITH 
ELECTRICAL ACCUMULATORS FOR THE 


Capito, Lon- 


contact "With one of two s 
scoording as the plate is heavil; or lightly coated |" 
zinc from the solution in whic! 


electric 

an alarm when the quantity of current stored 

the maximum and minimum limits. 

2215. Appuiances ror 
Asher, Balsall Heath, and L. L' Hollier, 

ham.—Ilst May, 1883.—(Not with, 

This relates to screw gearing. 


2216. Mawuracrurina Horn Anp Bont-Srnips Surr- 
ABLE For Stirvreninc Dresses anp Corsets, H. A. 
.—lst May, 1883.—(A communication 


tom W. Nettleton, Bridgeport.) 6d. 
mits relates to the 


to conversion of waste or short 
of horn or whalebone into a continuous strip, and 
ery em 5 
2217. Apparatus ror Rare or 


THE EN 


GINEER. 


the’ time of Special 

apparatus is 

2219. Pottzys For Transmitriva Morton, W. 
Lake, 1883,—(4 communication 


from H. H, Fulton and 0. R. Olsen, Indianapolis, 
0.8.) 6d. 


This relates to pulleys in which the web and rim are 
of a web of corru 


made and it consists 


two parts 
faces, while the other end is rivetted to the rim, which 
is made of sheet or hoop metal. 
2221. Borrits, asp DEVICES THEREFOR, 
W. R. Lake, London.—1st May, 1888.—(4 communi- 
cation from H. Robertson, ew York.)—(Not pro- 


with,) 2d. 

A bottle has 4 neck at one end which can be closed 
by a cork or other device, ote a neck at the other end 
containing a stopping device, 
opens when the bottle is inverted to be filled, or to 
permit the escape of its contents through the first 
neck by allowing air. to enter the bottle, 


2222. Apparatus ror ExtinevisHino Fire 


&c., W. R. Lake, London,—ist May, 1883.—(4 com- 
munication W. H. Thompson, New York.) 6d. 
This relates 


the arrangement of pipes 

which steam alone, or steam commingled with car 

acid gas, is blown into the part where the fire exists. 

‘2223. O« Lamps TO BE USED WHERE THERE ARE 
CurRRENTS OF AIR PRopUCED BY PUNKAHS OR 
ornErwist, J. Fyfe, 
mingham.—2nd May, 1883. 

The object is the construction of a — ” 

paraffin oil, or other suitable oil, in mpro 

manner, 80 that the steady ong sad of the i ht may 

not be appreciably affected by the action outeide the 

lamp of strong currents of ir, euch as are produced by 


The object is to lock all of the action of 
hammerless 80 as to 
accidental di A dual is loca ot te 
front gl of a sliding bar, and has two upward 
turned locking parts, which can a ongage th 
formed in the tumblers. The sliding bar can be 
actuated in the usual way. 


2225. Weavine CARPETS AND OTHER Pitz Fasrics, 
= APPARATUS CONNECTED THEREWITH, FZ. Crossley 
and R. Cochrane, Halifax.—2nd May, 1883. 6d. 

This relates to the method or means of cut the 
pie of carpets and other fabrics of ‘erent 
gths by the of be wires having 

knives or cutting blades or edges at side. 
sane. Rouas, Mats, and 
Cochrane, Halifax.—2nd May, pro- 

2d. 


This relates to the use of threads of silk, linen 
cotton, jute, wool, or worsted, combined with strips of 

ts, ruge, an or 
the threads is 
22297. Apparatus EMPLOYED IN THR oF 
Iron anp Sreet, W. M. Murdock, 
Gilwern County, Brecon.—2nd May, 1688. 6d. 

This relates to furnaces or con’ which a 
blast of air or other gas or steam is Semubehes eaew 
the surface of the molten metal, and it consists, First, 
in means . enabling the lower part of the 
employed to removed and replaced when burnt 
away, Tyhilst the furnace is hot ; Secondly, in forming 
the interior of the linin of the furnace as a 

ring, rom tho casing above so as 

are an sennular space between it and the outer 
he passage of the blast; and Thirdly, in 

mally the e upper part of the furnace so that it can be 


m the bottom. 
2228. Canrrivcs Poucues, 7. H. Kinvig, Isle of Man. 
—2nd 1883. 
es are tally in the pouch 


The arranged horizon 
ie owe columns joined together at the bottom 80 as to 
a U, pressers fo: the cartridges towards the 

orifice at the ttom, whic 

shape, and which when partly turn: 

trough to return to its normal 

2229. Rermine, Dzoporisine, Poriryine 
Fats, A. Tichenor, California.—2nd 

lay, 

This essentially to the of 

for refining, deodorising, and purifying 


2280. Apparatus For CLEANING THE Bowls AND 
Srems or Topacco Pipss, H. —2nd 


22381. MarerrAt Marri 
Posselt and H. Berlin.—2nd May,. 1888. 


This consists , First, in the use of a composition con- 
of rye slime of cay hall, bores, 
cel an ‘or pas! 
the matrix ; dly,fo the the method thod of 
drying the matrix, . 
2232. Macuinery ror Spinnixa, B. A. Dobson and 
W. H. Singleton, Bolton. Mon, 1883. 6d. 
The objects are to prevent! the spindles being lifted 
a the operation of doffing and to release the 
spindles when uired to remove them. Wires act 
on the spindle wharves and hold them during the 
operation of doffin; gy at and can be turned back in order 
- release the spin The invention further relates 
to the we and lubrication of spindles having their 
footstep and | upper bearing in one tube, several 
being described for effecting a 
constant Dbtections and combining a removable oil 
reservoir with an elastic yielding bearing. 
2233. Looms ror Weavine, F. Leeming and R. Wil- 
kinson, Bradford.—2nd May, 1883. 6d. 
This co; mechanism for 


ti 
motion of the healds is Own as 
iver A Somp posed of t parts B and. th haft D 
lever A com wo an 
a fulcrum and_securin, 
relative to other, and the join: 
F of suc 


lever B the ordinary jack for working tho healds is 
attached, and the end J of lever © is provided with 
spring K, and is operated by a peg barrel or other 

pattern mechanism. The two parts of the lever are 
yeieod and depressed positively, and locked be means 
of cross and cross shafts caused to rec 


2284. Sarery APPARATUS FoR 
ATTACHING rg Boats, J. Linkleter, 
—2nd May, 1 

This 


water or 
hand 


a boat to be 


pplian 


Tum! blocks are 


so that the unhooking 
of one, either automates or by hand, allows the 
other hook to tumble and 
F. R. Baker, 
ond May 1883.—( Not 
: The desk -can 


2286. Manvuracrure or Cones AXLES 
AND IN THE 


Mis relatos to cranked axles, which cranks, 
instead of formed from a straight bar, cut 
uired angle, are made by 


tool 

ve the 

pert refers tos of forming 

aps of seatings ‘to any 

requirin 

2237. Rep Sturrs ror 
Pamrine, 8. Sutton. 
Srom Verei 


salts reacted 
upon with the diazo derivatives of fe 


22388. @. Nobes, Paddington.— 
ye wire has iron or other 


rom the wall. The ladder can be 


furniture. 

2289. Covp.ine Burrers ror. 
H. Lake, London.—2nd com 
tion from F. F. von Ainbach and A. Hanger, Austria.) 


enters the cylinder the catch ‘ogee a 
cylinder. 6 mouth of the cy 
to ensure the piston entering the wo 


meray pushed ther. turning a sleeve 
notch in the dylinder ie up the catch canno’ 


ad ed tho piston Whom 
end when le er 
a spring buffer arranged therein. ~~ 
W. Lake, London.—2nd 
og 4 communication from T. C. Robinson 
BB. Wi » Massachusetts, U.S) 8d. 


The objects are to provide means for securing bind- 
ings to corsets and other articles and for trimming 
material simultaneously. with the attachment of the 
binding if desired ; also to improve bed ge 
a attachnients em: loying a fixed blade and a 

ting blade in rub contact with the fixed 


tee whereby the desired di of ae 
sure of one blade against th the other 
and the wear of the ‘blades compensa by also to 
provide an improved folder at t and a blower 
adapted to remove scraps and cuttings; also to provide 
improved mes means for trimming or 
shearing knife by a vertical. ting «nife bar. 


| Ponderie de 


the same 
crucible metallic nickel or cobalt with cyanide or 
ferro-cyanide of jum—with the addition of iron 
in the case of ferro-nickel and ferro-cobalt—in presence 
of an oxide of manganese. 
2844. Sworn-nitt Guarps oR BASKETS, APPLICABLE 

aLso To Sworp N. W. Wallace, 


sea,—2nd May, 1883.— (Not with.) 2d. 
This consists the a 


Wire &., A. Boult Boult, 
London.—2nd May, communication from 
Clark, Boston, U.8.)-(Not 
First, to provide a a. for wire 
rope tramways with an upper platform 
in contact with each other automatically, an 
prevent article contained therein fro 
ik ha a plane or hollow rest for the 


means to deaden 
while the wheels over the 

‘or the ir ro) is covered with 
vulcanised 

2246, Kwirrina Macnines, J. Gadbott and Hol- 

The object is to produce knitted = nee ee 
goods having either odd or 

or 

desired, in full jack and sinker kni ig frames ; and it 

consists essentially in substituting for the cam wheel 

used to actuate the thread- bars, a cam — 
with four cams on it, whereby the thread carri 

caused to make both pope and od and right-handed 

Suitable additional 

carrier 

2247. AND CovPLING APPARATUS .FOR 
Rattway WAGONS AND OTHER 8. Keeton. 
—3rd 1883.—(Not proceeded with. 

Two buffer-headed w-bars are secured to each 
wagon, and each forms a hook at one end, the rods 
passing head on the ends 


of the jdm My! ‘© parallel rods, on which slide 
plates the On side of the 
ong spiral springs encircle the draw-bar. Each draw- 
head forms a bea: for a shaft passing "8 
—— link, and provided with a lever at each to 
raise and lower the link 
2248. Carp Sranps P.R Dread 
Germany.—8rd May, 1 4d. 
This relates to card holders for 
photographs and other cards in an almost verti 
position, and it consists of a two 
arms~—the smaller stamped out of the 
between which the cards are inserted and held inns. 
2249. Construction or Snips’ Decks, W. B. Thomp- 
son, Dundee,—8rd May, 1883.—(Not ‘proceeded with.) 


2d. 
0. Williams, 


decreasing the 
intensity of the ee oe, Two armature rin, 
field ma 
on field magnets are 


manent or electro - - magnets. 
brushes of ordinary construction are used. 
2252. Treatina Brast Fuawace Siac To 


PR im tho at sag by 


wool, 
to the lower |' 


the ropes and secured 
fined the ends of 


TEXTILE 


2254. Apparatus ror W: 


ithe | 2967. B. Edwards, 


collars capable of 


indicator. 
2259. Manoracrurs or Oxmpe or 


oxide of strontium and 
the strontium of ‘ 


Buitpines, 7. 
This relates to ea in 
struction of the furnace. 
2261. Manuracrure or Boxzs on 
1883. 
that of cy 
of wood bent to the 
and upon itself, such 
packing dry goods. 


or Leatuer, J. Hall, Leeds.—8rd 
This relates partly to to the 


Paris.— 


or silicate cotton, 
, the slag fibres until the fibres are 
reduced to white friable silicates, which 
pulverised. 


then heating. 
are then 
¢. 


ht of 


1883." 
Margauz, 


London, 
communication from P, J. Grandy, 


nee.) 6d. 
Thin alates to the method of making the parts of 
—ind M 1883.—(4 | horse separation so 
188. (4 


that the collars 


and can be made larger or 


actuated by the vertical motion of chal 


AND 
HYPOsSULPHITE OF THE W. Moody, Wat 


uction of 


2260. Hort-warer APPARATUS Warmina 


the general con- 
Barre.s To Con- 


TaIN Dry Goops AND MacHINES FOR Mak!NG 
Boxes on G. D. Terry, Bayswater.—3id 


tes to Te in the manufacture of 


barrels or boxes whereof 
the body portion is constructed of a circumferéxtial 
lindrica! 


arrangement of th of the 
2263. or Ammowta anp Nirnic 


&c., AND APPARATUS THEREFOR, L. Q. and é Brin, 
8rd Fags 1883. 


h.) ry 


The object is to 
which have heretofore 
expense. 


the use of that ma‘ 


more 
produced 


This co: 
or saw fixed on a 


the machin 
of metal 


lot proceeded 
thin relatos to the construction 


a valve seat for the stopper. 


Buoys, Rarrs, on Froatine A 
Hodgson, London.—4th May, 1888. 


and filled 


and R. Gregory, jun., Bolton.—4th 
The inventors claim an additional 


thn other m 
Tal wheels operating a rod 
thread. 


4th May, 1888.—(A 


mounted on endless chains which run 
22°76. or Snips, &c., 


—4th May, 1888.—(Not 
relates to the ne of 
tion of a series of iron tubes. 


This consists essen’ 
formed of elastic bands, so 
the person w! 


ts essentially 


22677. A, Barham, May, 1883, 
ts of circular cutter 


railway 


80 
industries 


only been carried on at great 


on Giass Grass Wars, J. 7. King, 
—4th May, 1 — (4 communication from 4. 
ulze- Berge, Pitts 
This tes to a mode of copuneeiing and 
glass ware, by which an effect is CE to 
that of o' , by hydrofluoric , but which entirely: 


May, 1883.—(A commun 
Pittshw ttehurgh, 0.8.) 6d. 
This relates to the decoration of glass and 
@ process anal _that of etching, and is 
ed to obviate the use of liquid fluoric acid 
in the process of ¢é' \ to o clearer and 
tely lass than can be 


carrying 
fhe rotating cutter iz a plate 
2269. Apparatus For Castinc Incots, 
APPLICABLE FOR CIRCULAR reg 


of rotary moulds, 
22'71. SrorPers yor Berries 
Liquips, J. H, Vanes, Birminghom.—4th May, 1888. 
—(A from A. B. Vanes, Cape ») 
(Not proceeded with.) 2d. 


The neck of the bottle is constructed so as to form 
22'72. Construction oy orner Boars, 


Praratus, J. &. 


6d. 
ow hen boats, &c,, are constructed with two tubes made 
jute, hemp, leather, or green hide, coated 
we paint or india-rubber solution, 
th cork or any other light material. 


22'73. Governors ror Stzam J, M 


May, 1888, 6d. 
excentric 


in the governor sleeve combined with a strap, a 


thes 


22°76. Water Wuerts, G. W. von Nawrocki, 

motte, Vossnacken, and R. Noggerath, St. ama 
Germany.) 6d. 

The floating motor consists of a number of paddles 


on chain wheels, 
Weston, Shéf- 


.) 2d. 
the floating por- 


22'7'7. Facitrratina MEASUREMENT FOR TAILORING, 
Drauss Maxine, &., W. BR. Lake, London.—4th 
18838.—(4A communication from J. Monjou, 
jacket or 
and so ada; lectly 


London.—4th M 


the 
released and 


—13th April, 1888. 4d. size of apertu through which the water p at | . 
This relates to the manufacture of explosives from 
molasses and residues therefrom, by treating them 
with a mixture of nitric and sulphuric acids. 2261, Sime Pars; | 
1886. Cusntomine or VALVES APPLICABLE FOR WATER We Childs Hitl.—8rd May, 1853. 
&., W. P. The. pal object is to size-paper in the pulp with 
Pumps, » W. P. Thompson, Liverpool, 
as. 1888.—(4 communication from J. .size or starch, or the two combined, 
4d. 2258. Gatvawic Barreries, J. Lea, London.-—ird 
~The inventor claims, First, the combination wi ro so as to enable him to ® steadily when: May, 1883. . 6d. ae Se ats 
valve cage having openings in its side walls and| velling. This relates to connecting the positive electrode in 7 
and a dash pot at its lower end having an escape q one cell with the negative electrode in another coll 
of a valve with a head arranged to play in the cag a Cnt oe ‘ 
the head thereof, and the base arranged to play in th we mnirpn A wey i= of the battery. To 
Secondly, the conibination with the valve cage ten | coated with platinum at the points where contact is 
a dash pot at its lower end, and ded with a liqui made, 
to regulate the Ascertainine 
THE Counts or YARNS OR THREADS, &¢., T. Knowles, ; 
here the cranks are to be formed. ‘These. projecting te 
4 where the cranks are pro: ernents where 
or thicker portions of the bar are forced by hydraulic 
orm. scale, the number or count of such yarn ; 
2258. Curonoerarus, 4. H. and F. 
eep the er 4 
2924. Hammentess &c., J. Darby, Birming- | coiled round a drum and enclosed in a hollow piece of 
am.—2nd May, 1888. 63. 
ball 
mixed with chloride 6d. 
solution. A hollow cylinder is fixed by a ball-and-socket joint ree 
+o one carriage, and a piston fixed to the other carriage 
els being usuall 
of a ratchet and brace operated by a lever and secured a 
in position by a clamp. To the drill stock a ratchet ‘ 
265. ORNAMENTATION OR Propuction or Dsxsions 
2243. Manvracture or NICKEL oF AND 
OF ALLOYS OF EITHER OF THESE Metals lRow, 4 
A, M. Clark, London.—2nd May, 1888 a 4 
nication from La Société Anonyme 
EL ELL Tis. a dispenses wi 4 
2266. Decoration on Propvcrion or Desions on 
Gtass AND J. T. King, Liverpool,—4th 
wire, and inserted in the pipe, and ts set fire to in 
order to clean the pipe. i 
3 
| 
of / 
22'74. APPARATUS FOR PROPELLING Sza-corne VessELs, 
H. Gerner, New York.—4th May, 1883. 6d. Q 
This consists of a hanging keel capable of veawing ; 
on _ transversely to the ee of the vessel, an ‘ 
also of a horizontal platform ged at or near the ~ 
don.—lst May, 1883. 6d. stern of the vessel, and extending a certain distance Pes 
A voltameter has one of its zinc plates movable in abaft the stern. 
3} 
he two stops are in the circuits of two electro-magnets ge A , (o 
which serve to put the accumulators into or out of the Ogg H 
1 < 
WS 
64 
kK F 
he object oi he invention is to increase the 
[hin otted guides DY mean Eve cran One and the fale 
and connecting rod worked from the ren ‘ER. Wii diay, Kew Jer 6d. 
@ coupling provided 
THEREFROM CERTAIN PRO! B. G. Colton, 
AL DUCTS, . wi 
London.—3rd May, 1883.~(A_communicati pipe or lengths of hose may be attached or 
ence between the statical and dynamical pressures of 0s in the 
water in a pipe, by increasing the velocity of the water clamps of the coupling are au' y : 
without changing its volume at the time of taking the the coupling is thereby disconnected. 


- allowed ite and then decanted. ~To 1 litre of 
water thus treated are sdded 140 grammes 

of grammes of alum, 125 grammes of sal- 
ammoniac, and 2 grammes-of jue. mixture 
is and to passed 
through a sieve. 


3800. Mawvracrurs or Atrna Bera N 
evinstein, Manches 


1 receptacle 
‘air forced herein by suitably arranged pumps. 


2282. Fine Portaste Ranass, 7, J: 
—4th May, 3883. 


like, and.at one have a plate or disc having a 
wise is apt to collapse. 


The object is to @ means which 
aid or assistance anyone specially 
appointed for that purpose. : 


2287. Macumeny ror Currma Marais, W. W. Hulse, 
Manchester. May, 


5th 1888. 
The chief object of the improvements is to give 
tor and to the cutting: 
diminish the wear-and-tear, and to 
for counteracting the wear. 


2288. Consrruction or Frames on STANDS _ZOR 
&c., J. B. Bh: field.—5th 
This relates to the o lock-up stands, 
Loma, J. W. ‘mann, Manchester.— 

rm C. Seeder, 

This in the whole process. 
2292. ArraRratus ror MEASURING aND 
THE VeLocrry or Sars, Comriwrs, axp Ma- 
1888. 


2293 Compourp ror. Texte Fs 
Woop, &c:, Finerroor, A. J. Haddan, London.— 


bth 1883.—({A communication from L. Gimenez 

Pamplona, pain )—(Not proceeded 

81 grammes of the bark of irom wood and 2 g1 mes 

of sea-ealt are added'to I litre of pure water; whic : 
to macera‘ d 


2294. Treatment or Hors axp APPARATUS THERT- 
ror, 4. J. Bowlt, London.—5th May, 1883.—(A 
communication from F. T. U. Deinhardt, Germany.) 


8d. 
This relates to the method of boiling hope. 
2205. Apparatus ror WATER FROM 
Sream, &c., B Edwards, London.—5th Moy, 1883.— 
(4 . J. Godot, Paris.) - (Not pro- 


-) 2d. 
This relates to steam or apparatus used for 
by separating from it 


drying steam from steam 
water suspended in it. 
2296 or Dyes, @. A. Bang, Leeds.— 
Bh Mey, 1888.—-(4 communication from G 
‘of diazobenzol, 
diazoazobenzol, diazoatoluol, 
saphtbalin the — sul; 
zona) phates or 
te of alphanaphtbaline derived from 
conversion of monosulphate iazoal; 
naphthaline. 


NE INTO A Mowo- 


Lb ter.—Tth 1883. 
The inventor fuses the sodtum of the 
thalene with caustic soda in the 
manner, and when the whole is fused he 
mass to settle a few minutes, taking care to k 
whole fluid, when two substances will 


2 

8 

5 


The 

viz. dissolying it in water, and 

na) by means of acid from its 
lsyer, which is called the crude 

dissolved 


E 


Comptnep Stream axp Hor 


This relates tothe combination of tubular : 
flues, and pumps, m which the waste heat from the 
furnace of a steam boiler will be here for heating 


d and con- 
second 
being supplied with compressed 


2343 Pacxire ror Pirzg axp 
Marechal, Litge.— 8th May, 1888. 2d. 

| ae of minium, white lead, 

2353. Jours For Ratt AND OTHER SIMILAR 
Jomnts, A. Hamand, _Westminster.—9th May, 


In one form of fish joint for double-headed rails 


formed to dhook Al, 
4 Bolts. C: secure the together their. uj 
part. Modifications are shown for® single-head 


23°72. Sure Wispcarses, F. Manton, Rhode Island, 
9th May;-1883.—( 
The object_is to construct ip windlasses, so 


same, whereby the zinc vapours generated in the lower 
layers of metal become condensed in rising up 
layers. hing 

zinc jensation 
the zinc in wer part of the 
crucible cooler la of metal 
therein. irdly, the construction furnaces for 
smelting , wi crucibles are 
contained in the the 


&ec., R 8. 
) 


Ma Lon: 
—Sist July, 1883.—(Complete.) Gd. 
The object is to provide » for making 
or wi 
ma. 


rf 
alt 


8089. Procers APPARATUS FOR Propuctne 
Wrovont Inox, B. P. Alexander, London.—17th 
August, 1888,—(4 communication from L. D. Chapin, 

(Complete.) 6d. 


4044. Marvracrurs or Fisrovs Packixe ror Car 
&. Pitt, — 2st 1888.— 
W. H. Perrine, New York.)— 

This relates to the use of the fibrous product-of 
either separately combina- 


4181. Inowma Macumis, C. 4.Allison, London.—9ith 
1 unication 


4187. Etxecrric Rimways, &., &. 
Surrey. A -(4 


4177. Dynamo-ELEcTRIC MAcnines, H. H.:Lake, Lon- 
don. —29th 1888.—(A communication from 
G. W. Fuller, Norwich, 
The core of the hollow cylindrical armature is com- 
iron spirals 


4192. 
London.—30th August, 1888.—(. 
from G. W. Fuller, Norwich, Conn., U.8.) 8d. 

The cylindrical armature cone is built up of.an iron 

— wound ye and having an 

terplaced with its convolutions. The 
tudinally traverse the cone upon its ; 


4 
AMERIOAN PATENTS. 
(From the United States’ Patent Office Official Gastte.) 


288.'710. AutomaTicaLty Vatve 
Waionrs, William 7. King, Cambridgeport, Mass. 
Claim.—(1) In a device, a fusible con- 
nection between the valve 
weight, substantially as and for the purpose set forth. 


(288710) 


268,631. 


‘and Joseph T. MeGonnell, 


armature, « rod, and 


and to tw of 
engage with the escapement, and a stop which 


im on the.shorter arm of said lever, substan- 


as deumibet. (8) In an electric arc lamp, an 


bamboo, or reed, or in toothed carbon rod E, of the box carrying 
tion with other materials, as packing for car axle- | ;oo{ied carbon, rod Ey ¢ » said box having the 
boxes. extension A, being connected with the 
Srorrres ror Borris, H. H. Lake, London.— tive de at its upper end, 
2Qist August, 1888.{A communication F. B. | substantially as described. (6) In an electric arc 
Thatcher and J. W. Johnson, New Britain.)—(Com- | lamp, the comb pinion 6, 
plete) 6d. and escapement G, with lever K, pi’ to an arm 
ee Se ee on said box, having a detent on one end adapted to 
construction, and novel combination of a neck band, | engage with said escapement, and im ng on a set 
——— links, and a lever, by means of which’an | screw L, at the other end, su tially as described. 
ic stopper is properly confincd within the neck of 


CONTENTS. 


August, 1883.—(4 comm: from @. W. Cott- 
ingham, Loui: )—(Complete.) 6d. Tux Encinerr, December 28th, 1883. 
This relates principally to vertically ble fron | Arc Lamps AT THE Vienna No. V. 
combined with a table and mechanism |“ (iitustrated.).. .. 497 
for moving the Tax CHIcaco Ran.way Exrostnioy, No, Ix 498 
4136. Exectric ILWAYS, Pitt, Sutton, | Beirrain’s Spanner, Pirz Wrency, 
Surrey.— A 1 4 communication | anp Currer. (Illustrated.) .. .. .. 409 
from L. Daft, Greenville, U.8.) Lasks in THE History of THE LOCOMOTIVE. ) 500 
A number of ind t conductors laid side by | Compeusp Enoine, Inpian Stare Raiways_ .. 501 
side are used to supply currents where it is desired to | Tozer’s Parncet Post Spring Baance. 502 
run.a number of engines on the same section of the | CourLina ror Preumatio TUBING ., .. .. «+1502 
truck. The engines are provided with a wheel for| Tue Parent ACT .. oc oF of 
uous contact with one of the comductors, | RatLwa¥Y MATTERS .. .. of 
and it is adjustable laterally to take any of the con- | Nores AND MEMORANDA 4. «+ oe «+ «0 o¢ 
wi 80 4s to cause to act as Theiron | Leaping ARTICLEs— 


Tue SHiPowNERs AND THE PRESIDENT OF THE 
Boarp OF TRADE .. «+ ++ 


FORESTRY IN CEYLON.. «+ 505 
Nice InrexwaTIONAL EXHIBITION .. .. «+ 506 
LiTERATURE— 


Practical Electric Units 


Sin WiLLiaM Siemens as A METALLURGIST. No. IIE. 


Tar LEAMINGTON WATERWORKS... .. «+ «+ 
Letrers To THE Epiror— 
Tue Distittation or .. 
Tue .. 0b co oo 
Raitway Rates Seconp-Hawp MACHINERY = 
510 


Tas Lusaicator. (Llustrated.) .. .. 
Mactainz’s Piston. (Mlustrated.) .. .. .. 
Tue Institurion oF oo oe 


Tux Iron, Coat, GENERAL or Bir- 
MINGHAM, WOLVERHAMPTON, AND DistRict.. .. 510. 
Norgs rrom LANCASHIRE .. 510 
Norges FROM SHEFFIELD... .. oe o SIL 
Nores rrom THE Norra or Encamp .. .. .. 


Tae Patent JOURNAL .. 
ABSTRACTS OF PaTENT SpEciFica’ (illus. 
ApsTRaCTS OF AMERICAN SPECIFICATIONS. 


— 
Cornirh Boiler Explosion .. .. «+ «+ 502 
‘The Foreign Trade of India .. .. «+ «+ 502 
Loading Railway Trucks .. .. 509 
Patenta, Act, 1883 ne oe 50D 
The First Professor of Naval Architecture.. .. [09 


THE German railway lines have employed pure 
turpentine seed oil te a Tabeisant for the last 
thirty-five years. .The Railway Review says:— 
“ At first from/25 to 75 per cent. of pure ti - 
tine was added to nt freezing in cold weather, 
but it was soon found to clog the cotton wicks, 
besides being expensive, and refined petroleum 
was recognised as the best adjunct.” 


Mr. 
vided our breakfast tables with a di 
Ravaantd bev which may save us many hea 
tt is by the judicious use of suc! 


dict may be gradually 
‘built mp h to every ten- 


“td to H 
ex'ready to attack wherever there 


4 


. Staley, Malmesbury.—4th 1888. 
- saddle bars, the stirrup ts. 
secured in simple manner, whilst at the F 
the said leather can be readily rhen | 
hat they ne Detter able to withstand t train in | able ind . hanically ual 
to Swindlasses are subjected ; the variable att ction of said helix and 
oF at another objett:is. to operate the same either by hand- | $784. Arrararus yon Purriva Laws | *tantially uniform influence on the carbon rod, sub- 
bottom "grate on -erntres ple through the capstan, or by m Corvus on Pace | stantially as described. (2) In an electric aro lamp 
80 the can be = to. Secunine THe Sake, H. Dement, London.— | the combination, with carbon rod. connected wi 
packed fool disturbed the dust or. wild-cats, so that while same can 8d. 
3 fall and clear the Lottom of the bottom unl ; This on | 
to feed itself to, secure a the worm, in pieces of any | 
to and through fire. and worm | desired Page or column form, to be | 
q ES or Frepine Ties, Lendon.—4th | 2400. Lodus ron Weavinc Lucas, Balsall | 383'7. Cnairs ror circu sarbon-feed mechant d 
The cleaners are formed of twisted wire and the| relates to several improvements in the general from W. & “lever and. carbon-feedin 
2724. Converting ReciProcarina | This relates means for adjusting the backs 
on the chal tive power of the substantially as Jescribed: 
Eyores, W. R. Lake, London.— May. — | 8081. Merers, H. “Tondon.—l4th 
2204, London.—tth May, 1888. Zassenhaus, Cleve, Ger- August, from £88.83! 
3 This relates to several improvemen in the general The invention consists essentially in providing the This relates to ‘for measuring eee ry 
2286: Pomrrs arp Swrroues on Tram- with the | pressure of a “head.” The object cause suck | = 
6d. aay, | 
register the quantity of water flowing through with 
k ns the said bar into the rotary motion of the approximate scouracy, whether the quantity of such Sh =p | 
shaft. water be very large, or so 
2868. or Merat Hawvies ror | of, 
Kwurves, Forxs, &., C. Abel, London.—7th sesonsiy, to 
The handles are drawn and stamped out of one piece = Sop = 
of metal. | 8066. Burrow Fasrenzr, W. R. Lake; London,—15th =i 
2052. Sresam Borers on W. R. Lake, August, 1883.— (4 communication fromB. Kempshali, = =" — . 
A are erably around the use of a 2 ; 
: ; connected with the front of the boiler at the top below y H 
: ' the water line by the pipes C, and with the rear of the : 
} 
[2952] relates to an improved process to the i 4 
general construction of the apparatus for carrying 
This relates to the construction of an electrical c! York) (Complete.) 
apparatan. The invention consists in simaltencously exposing 
- ferruginous and aluminous phosphates to the of 
; : es sh applied heat ahd sulphur, or; in other words, bringing () In an electric arc lamp, the combination of the 
= into contact with the ph-sphates, while hot, either the 
— an er en; car’ 
R feeding mechanlem, beecket and the oscillating 
; = lever f, pivotted therein, the carbon 
== and engaging at its ends with the armatures 
= of the main actuating helix C and the resistance 
= 3 4 ‘ ‘ derivation helix D, substantially as deacribed. (5) 
boiler at the bottom by pipes D. The sediment drum 
t E and pipes F are connected at F! with the said coiled 
pipes in which the te 
pes in w e m erated ma: 
7 
rurface com t 
fuel is thereby assured. 
2005. Apparatus ror MANUFACTURING MerALLIC 
ALLOYS, MORE PARTICULARLY THOSE OF Zinc, G. 
Se've, Altona, Prussia.—16th June, 1888. 6d. 
‘ The inventor claims, First, the method of* smeltin 
4 alloys, more. particulasty those of athe, in closed | 
; i crucibles that are situated with their lower wir in 
the while out of the 
’ | . upper part thereof being made to project out of the 
furnace. 
3089. Faw W. Schmolz, San Francisco.~19th 
; Jung, 1883.—(Complete.) 4d. 
4 ‘ 2200 es This relates to the combination of circular tapering 
Acip oF &c., I. Levin- ting or steel wearing ce the are provided 2 
stein, Manchester—Tih May, 1888.—(Not proceeded | at the fing | an internal copper conductor to leasen the resistance 505 
with.) 2%. of the return it. Electro-magnets are used to 
and arrange- | 3050. Rotary Buowixo amp Exuavst Fans, &o. 
ments for converting anthraquinone. son, | Aland, London—200h June, 1888.—(Complete.} 
o z This consists of increasing the suction of the inlets . Daft, Green: ew Jersey, U.8.) 4d. 
| ¢ of sptary fane to the sao, nearly to the size, of the | , The invention consists in making the diameter of 
of the revolving aise, an in which revolving 
disc inlets are formed from the partially exha’ driving wheel, which is keyed on to the armature shaft 
; . case either on one or both sides of the said revolving | direct. By this means the traction is increased and 
' + disc, in addition to the central inlet or inlets, as in | the centre of gravity is kept low. . 
is principally composed of sulphite’ of ton ond 
a a caustic and of some impurities of propeller or disc is formed so as ao receive the smaller 
* partial vacuum in the case into a much greater 
vacuum in the disc or propeller, when the air or | pitch. e traverses a 
b vapours submit to the laws of compressed fluids, | nally the internal and external surfaces of the cylisiders 
‘ & “yO | which is equal in all surfaces in compression or partial | formed by the spirals. The spirals are Géntred and ] 
used for converting the sulpho acids of P D A supported by star-shaped heads on the 
. Perspective Apparatus, H. J. 
F into their sodium salts Haddan, London.—8rd July, 1883.—(A communica- | bY ® tal rings. : 5i2 
This relates to apparatus or devices for freehand 
; perspective drawing. | 
$3826. Drawers, G. Macaulay-Cruikshank, Gloagew. 
Ba This relates ©: the employment of a double layer of SST 
woollen or other stuff over the abdomen. 
3301. Cansonertens, H. J. Haddan, London. — 9th 
July, 1888.—(A communication from W. M. Jackson, 
Providence, U.&.)—(Complete.) 64. 
This relates to improvements in metrical carburetters _———_ 
for the distribution of hydrocarbon fiuids to gas or 
air to be used for illuminating and heating porposes, 
. and it has for its ~— to provide certain improv 
oh ST means whereby the hydrocarbon fluid may be supplied 
in automatically regulated quantities to the air or gas. 
3704. Feep ror RoLiers PuRiFienrs, Epps’s CocoA.—GRATEFUL AND’ COMFORTING 
ie a thordugh knowledge of the natural laws 
“YY The object is to automatically regulate the feed from which govern the operations of « digestion and 
' m @ the hoppers to the rollers, so that, however unevenly nutrition, and by a careful application of the fine 
LA ’ ee fed, by this arrangement the feed to 
the is regulated and so evenly 
: 17 — distributes the substance to the rollers g the entire 
3'705. Racks ror Srorine snp Improvine oR AGEING 
p> Wuisxy, &c., B. Smith, Liverpool.—28th July, 1883. 
’ iy—ir-prr —(A communication from C. M. Johnson, Lexington, 
U.8 )—{ Complete.) 6d. 
' . This relates to the general construction of the racks. 
3713. Rapiatinc Ax.es ror RarLway CaRRiacEs, 
& an” Christiania.—30th July, ; 
The axles are made to radiate by the use of a | (2) The dombination, with a safety valve‘lever 
fish-p inner sur an lever * 
end lowcr heads, and extends downwards, terminating to it. purpose set forth. Co., Homeopathic Chemists, London.”—[ADvT. ] 
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